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General session I and opening ceremony

GS-01

Efficacy, safety, and tolerability of lubiprostone for the treatment

of non-alcoholic fatty liver disease: The LUBIPRONE, double-

blind, randomized, placebo-controlled, phase II study

Takaomi Kessoku', Kento Imajo Yuji Ogawa', Takashi I(obayashi
Yasushi Honda’, Takayukl Kato!, Wataru Tomeno', shmgo Kato',

Takuma Higurashi', Masato Yoneda', Hiroyuki Kirikoshi?,

Kazumi Kubota3, Masataka Taguri®, Takeharu Yamanaka3,

Haruki Usuda®, Koichiro Wada®, Satoru Saito’, Atsushi Nakajima'.

TYokohama city university school of medicine, Gastroenterology and

hepatology, Yokohama, Japan; >Yokohama city university hospital,

Clinical Laboratory, Yokohama, Japan; >Yokohama City University School

of Medicine, Biostatistics, Yokohama, Japan; “Shimane University School

of Medicine, Pharmacology, Shimane, Japan

Email: takaomi0027@gmail.com

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is a
common chronic liver disorder, and its progression is associated with
increased gut-permeability. Lubiprostone is a type 2 chloride channel
activator indicated as a laxative for the treatment of patients with
constipation. We have previously reported that lubiprostone amelio-
rated the increased intestinal permeability (PlosOne 2016). This study
is a first proof of concept study that uses lubiprostone to demonstrate
improvement of NAFLD by controlling gut-permeability. The aim of
study is to evaluate the efficacy, safety, and tolerability of lubipros-
tone on this disorder (Protocol Paper, Kessoku T, contemporary
clinical trial 2018).

Method: In this double-blind, placebo-controlled, randomized,
phase II trial, patients with NAFLD (ALT > 40 IU/L, MRI-PDFF > 5.2%,
MR elastgraphy < 6.7kPa) were enrolled. 12ug or 24pg of lubiprostone
or placebo were administered orally for 12 weeks. The primary end
point was defined as the improvement in ALT level from the baseline
to the end of treatment. A planned key secondary end point was
defined as the improvement in the change of lactulose-mannitol ratio
(LMR), which was used as the golden standard for the measurement
of gut-permeability. The other end points were blood endotoxin
activity, MRI-PDFF and liver stiffness measured by MR elastography.
Analyses were done by intention-to-treat. This trial was registered
with UMIN000026635.

Figure: (abstract: GS-01)

ELSEVIER

Results: 150 NAFLD patients were randomly assigned. 41 patients in
the placebo, 47 in the 12 pg lubiprostone, and 51 in the 24 pg
lubiprostone were included in the full analysis population. After 12
weeks of treatment, the lubiprostone group showed significantly
greater improvements in the mean ALT levels (placebo vs 12 pg
lubiprostone: p = 0.0096, placebo vs 24 pg lubiprostone: p = 0.0025),
LMR (placebo vs 12 pg lubiprostone: p =0.0125, placebo vs 24 ug
lubiprostone: P = 0.0017), blood endotoxin activity ( placebo vs 12 pg
lubiprostone: p = 0.0008, placebo vs 24 pg lubiprostone: P = 0.0002),
MRI-PDFF ( placebo vs 12 g lubiprostone: p < 0.001, placebo vs 24 ug
lubiprostone: P=0.001) and liver stiffness (placebo vs 12 pg
lubiprostone: p=0.0207, placebo vs 24 pg lubiprostone: P=
0.0002). But no statistically significant difference was observed
between the 12 pg and 24 pg lubiprostone group. In safety and
tolerability, drop-out ratio of placebo, 12 pg lubiprostone, 24 pg
lubiprostone, were 5%, 0%, and 9%, showing that 24 ug lubiprostone
had significantly higher rates of adverse events (placebo vs 12 ug
lubiprostone: no significant, placebo vs 24 pg lubiprostone: P=
0.0025), especially diarrhea, compared to the other groups.
Conclusion: Lubiprostone showed favourable efficacy and tolerability
when administered at 12ug doses to NAFLD patients, suggesting
manipulating gut permeability may be a promising novel treatment
target for the treatment of NAFLD.
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Background and aims: GKT831 is a potent inhibitor of the
nicotinamide adenine dinucleotide phosphate oxidases 1 and 4
(NOX1/4). NOX1/4 produce reactive oxygen species and modulate
intracellular signaling pathways through oxidation of target proteins.
In response to cellular stress including cholestatic injury to
cholangiocytes and hepatocytes, NOX1/4 coordinate the activation
of multiple inflammatory and fibrogenic pathways. GKT831 has
shown marked anti-inflammatory and anti-fibrotic activity in
multiple models of advanced cholestatic diseases. We are conducting
a 24-week, randomized, double blind, placebo controlled trial to
assess the safety and efficacy of GKT831 in patients with primary
biliary cholangitis (PBC) and inadequate response to ursodeoxycholic
acid (UDCA).

Method: PBC patients on a stable dose of UDCA and with alkaline
phosphatase (ALP) and gamma glutamyl transpeptidase (GGT) levels
> 1.5 times the upper limit of normal (ULN), and normal bilirubin
were randomized to GKT831 400 mg once a day (QD), 400 mg twice a
day (BID), or placebo. All subjects continued UDCA treatment during
the treatment period. A predefined interim efficacy analysis was
conducted when 92 patients completed 6 weeks of treatment.
Results: 111 patients with high baseline disease activity were
randomized (female = 91%, mean ALp = 312 IU/L, mean GGT =225
IU/L). Changes in the primary efficacy end point GGT, a marker of liver
and bile duct injury, were-7%, —12%, and-23% in the placebo, 400 mg
0D and 400 mg BID groups, respectively (p < 0.01 for 400 mg BID vs
placebo). GKT831 achieved even greater GGT reductions (29% for
GKT831 400 mg BID vs 8% for placebo, p <0.01) in patients with
higher baseline GGT (> 2.5 x ULN, n = 68), suggesting that GKT831
may also benefit patients with more advanced disease. Changes in
ALP were-2%, —8% and —17% in the placebo, 400 mg OD, and 400 mg
BID groups, respectively (p <0.001 for 400 mg BID vs placebo).
Although patients had low baseline levels of liver transaminases and
high sensitivity C-reactive protein, dose dependent reductions were
achieved. Total and conjugated bilirubin remained unchanged.
Conclusion: GKT831 achieved rapid, dose and time dependent
reductions in markers of cholestatic bile duct and liver injury. These
reductions in disease activity were highly significant for both ALP and
GGT in the 400 mg BID group at week 6. Quality of life and markers of
liver fibrosis will be assessed at week 24.
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Background and aims: The WHO estimates that 71 million people
are chronically infected with hepatitis C (HCV) globally and has a goal
to eliminate HCV by 2030. SOF/VEL is a pangenotypic, panfibrotic,
protease inhibitor (PI)-free, single duration, single tablet regimen
(STR), offering a simplified treatment option to address this goal.
This integrated analysis of real-world data from clinical practice
cohorts representing a heterogeneous patient population evaluates
the efficacy of SOF/VEL for 12 weeks, without ribavirin (RBV), in
patients with HCV across all genotypes (GT) and fibrosis stages,
including patients with compensated cirrhosis (CC).

Method: Data from 12 clinical practice cohorts across North America
and EU, representing 8 countries, are included. Adults were treated
according to local standards of care, with CC determined by the
treating physician according to local clinical practice. Data on GT1-6
patients with CC or without CC (NC), treatment naive (TN) or
treatment experienced (TE) [ pegIFN + RBV+PI], who initiated SOF/
VEL for 12 weeks prior to November 2018 were included. Patients
with a history of decompensation, prior NS5A inhibitor exposure,
treatment duration > 12 weeks or addition of RBV were excluded. For
patients who completed treatment and with virological outcome
data available at abstract submission, sustained virological response
(SVR; > 12 weeks after end-of-treatment) was assessed.

Results: Overall, 5760 patients with HCV GT1-6 were included. At
abstract submission, virologic outcome was available for 4491
patients. The median age was 56 years, 58.4% were male and GT
distribution was as follows: 31.5% GT1, 30.9% GT2, 30.8% GT3, 6.0%
GT4-6, 0.9% mixed or unknown GT. CC was present in 889 (20%)
patients. 1998 (44%) TE patients were included. 98.9% of patients
(4442/4491) achieved SVR, with 99.1%; 98.4%; 98.4% SVR respectively
in NC, CC patients and patients with unknown cirrhotic status, and
98.5%; 99.5% and 97.1% SVR respectively in TN patients, TE patients
and DAA naive patients with unknown treatment history.
Demographics, SVR results and subgroup analyses of the full cohort
will be available at the conference.

Conclusion: Simplicity is key in reaching the WHO goals for HCV
elimination. SOF/VEL for 12 weeks is a simple and highly
effective regimen that cures HCV patients, irrespective of GT, cirrhosis
status or treatment history, with a manageable drug interaction
profile, which will contribute to the implementation of test and treat
strategies.

GS-04

Addition of stent placement to angioplasty for Budd-Chiari
syndrome improves recanalization patency and reduces symptom
recurrence with adequate safety: A randomised controlled trial
Qiuhe Wang!, Xingshun Qi', Jiahao Fan', Chuangye He',

Wenggang Guo', Kai Li', Xulong Yuan', Tianlei Yu'!, Bohan Luo',
Zhengyu Wang', Jie Yuan', Xiaomei Li', Ying Zhu', Na Han', Jing Niu!,
Yong Lv', Jing Li!, Shihao Tang', Shuai Guo', Enxin Wang',
Dongdong Xia!, Zhexuan Wang', Hongwei Cai?, Zhanxin Yin',

Jielai Xia?, Daiming Fan?, Guohong Han'. Department of Liver Disease
and Digestive Interventional Radiology, National Clinical Research
Center for Digestive Disease and Xijing Hospital of Digestive Diseases,

ORAL PRESENTATIONS

Fourth Military Medical University, Xi’an, China, Xi'an, China;
2Department of Medical Statistics, Fourth Military Medical University,
Xi'an 710032, China, Xi'an, China; >State Key laboratory of Cancer
Biology, National Clinical Research Center for Digestive Disease and
Xijing Hospital of Digestive Diseases, Fourth Military Medical University,
Xi'an, China, Xi’an, China

Email: hangh@fmmu.edu.cn

Background and aims: Angioplasty is recommended by guidelines
as the first-line interventional treatment for Budd-Chiari syndrome
(BCS), the long-term patency of which consequently determines
symptom recurrence, ensuing treatment and patient outcome.
Although previous retrospective studies indicated that angioplasty
with metal stents is conducive to maintain patency, this issue has not
been investigated in prospective studies due to the rarity nature of
the disease. We therefore designed the current randomized con-
trolled trial to test the hypothesis that the addition of stent placement
to angioplasty for BCS could improve patency and reduces symptom
recurrence with adequate safety.

Method: From July 2014 to September 2017, 150 consecutive BCS
patients were screened. Eighty-eight patients with short-length
stenosis were finally enrolled and then randomly assigned to
angioplasty (AP, n = 45) or angioplasty with stent placement group
(AP+SP, n = 43). Primary end point was patency of recanalized veins.
Secondary end points included symptom recurrence, procedure-
related complications, hepatocellular carcinoma (HCC) incidence,
and survival.

Results: During a median follow-up of 27 months in the entire
cohort, incidence of recanalized veins restenosis were significantly
lower in AP+SP group than in AP group (0% vs. 24% at 1 year and 4% vs.
40% at 3 years, respectively; HR = 21.5, 95% confidence interval [CI]
2.9-161.4, p < 0.001, Figure A, C). Noteworthy, symptom recurrences
were also less frequent in AP+SP group (symptom recurrence-free
survival being 5% vs. 33% at 1 year and 11% vs. 60% at 3 years, HR = 4.4,
95%Cl 2.0-9.8, p < 0.001, Figure B, D). Meanwhile, procedure-related
complications were not significantly different between the two
groups (2% vs. 0%, p=0.489), with no cases of stent fracture or
migration during follow-up. HCC incidence (4.6% vs. 2.2%, p = 0.612)
as well as 3-year survival (97% vs. 98%, p=0.550) were similar
between the two groups.

Conclusion: As the only randomised controlled trial regarding BCS to
date, the current study indicated that the addition of metal stents to
angioplasty significantly improves patency of recanalized veins and,
more importantly, lessens symptom recurrence without increasing
the risk of procedure-related complications, thereby relieving the
burden of revision and reducing the necessity of procedures with
higher invasiveness. Therefore, stent placement should be preferred
in angioplasty for BCS patients.
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Background and aims: A vaccine for HCV prevention is highly
desirable. Pre-clinical studies in mice and non-human primates have
shown that linking MCH class Il invariant chain (li) to an immunogen
encoded by viral vectors enhances immunogen-specific T-cell
responses. We evaluated this strategy in humans for the first time,
using viral vectors chimpanzee adenovirus 3 (ChAd3) and modified
vaccinia virus Ankara (MVA) encoding the HCV non-structural
immunogen (NSmut) linked to human (h)Ii.

Method: ChAd3-hliNSmut and MVA-hliNSmut were given 8 weeks
apart in 17 healthy volunteers aged 18-65 in two doses i.m. (n = 6;
ChAd3-hliNSmut 5 x 10%/MVA-hliNSmut 5 x 107 viral particles[vp],
n = 11; ChAd3-hliNSmut 2.5 x 10'°/MVA-hliNSmut 2 x 108vp). HCV
specific T cell magnitude, breadth and polyfunctionality was
assessed using fresh PBMCs in ex-vivo IFN-y ELISpot assays, ICS
and Class I multimers. We monitored anti-li T cell and antibodies.
HCV immune responses were compared to those elicited using
non-li vaccines. Adverse events (AEs) were reported.

Results: Side effects were typical of those observed after Ad/MVA
vaccination and were generally mild. No serious AEs, persistent grade
3 solicited AEs, or clinically-significant changes in laboratory
parameters were reported. Following low dose vaccination high
magnitude HCV specific responses were observed (mean #SD)
555SFU/10°PBMC (+784) post prime and 4209SFU/10°PBMC
(+x3968) post boost. At high dose, the magnitude and breadth of
HCV specific T cell responses were further enhanced at 2538SFU/
105PBMC (2137) post prime and 6869SFU/10°PBMC (+3667) post
boost). These were significantly higher and more sustained than
those seen at the same dose in non-li vaccines (p=0.015).
Polyfunctional HCV specific CD8+ and CD4+ responses were
induced (> 20% CD8+/CD3+ in some individuals) (fig 1). Class I
multimer analysis showed that up to 8% of CD8+/CD3+ targeted single
HCV epitopes; these were mostly “effector memory” with high levels
of T cell activation and cytolytic markers. No volunteers developed
anti-Ii T cell or antibody responses.

Figure 1: Functionality of vaccine induced HCV specific CD4+/CD8+ T cells.

Conclusion: Class-II invariant Ii adjuvanted chimpanzee adenoviral
and MVA vaccines were well tolerated and elicited unprecedented
levels of HCV specific T cell immune responses in humans. This new
strategy could be developed to contribute to the HCV elimination
targets, and paves the way for developing class-II li chain vaccines
against cancer and other infections.
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Background and Aims: Obeticholic acid (OCA), an FXR agonist,
improved both fibrosis and histologic features of nonalcoholic
steatohepatitis (NASH) in the Ph2 FLINT study. This Month 18 pre-
specified interim analysis of the ongoing Ph3 REGENERATE study
evaluated the effect of OCA on liver histology in patients (pts) with
biopsy-confirmed NASH.

Method: Pts with NASH and fibrosis stages F2-3 (ITT), and an
exploratory group of F1 pts with metabolic syndrome, were
randomized to placebo (PBO), OCA 10 mg, or OCA 25mg QD.
Primary endpoints were fibrosis improvement ( >1 stage) with no
worsening of NASH, or NASH resolution with no worsening of liver
fibrosis per liver biopsy. The safety population included all rando-
mized and dosed pts (F1-3, N =1968). Clinical outcomes will be
evaluated at the end-of-study.

Results: The ITT population included 931 pts (PBO [n=311], OCA
10 mg [n=312] or OCA 25 mg [n = 308]), comprised of 44% F2 and
56% F3. Baseline characteristics were well-balanced across groups.
Results in Table. The primary fibrosis endpoint was met by 11.9% PBO,
17.6% OCA 10 mg (p = 0.0446 vs PBO), and 23.1% OCA 25 mg (p =
0.0002 vs PBO) pts (ITT). The primary NASH endpoint was not
statistically significant (ITT); however, in a pre-specified analysis that
included F1-F3 pts (N = 1218), more OCA 25 mg pts achieved NASH
resolution. Significantly more pts on OCA 25 mg showed improve-
ments in hepatocellular ballooning (p = 0.0011 vs PBO) and lobular
inflammation (p =0.0322 vs PBO). Dose-dependent reductions in
ALT, AST and GGT were observed. Pruritus was the most common AE
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(19% PBO, 28% OCA 10 mg, 51% OCA 25 mg) and was predominantly
mild to moderate in severity (severe pruritus: < 1% PBO, < 1% OCA
10 mg, 5% OCA 25 mg). More OCA 25 mg pts discontinued due to
pruritus (<1% PBO,<1% OCA 10mg, 9% OCA 25 mg; protocol
mandated discontinuation of treatment with severe pruritus). SAEs
occurred in 11% PBO, 11% OCA 10 mg and 14% OCA 25 mg pts.
Increases in LDLc with OCAwere observed by Week 4, but approached
baseline by Month 18 (OCA 25mg: LS mean change Wk4 +22.6 mg/dL,
M18 +4.0 mg/dL). Cardiovascular SAEs were similar across groups (2%
PBO, 1% OCA 10 mg, 2% OCA 25 mg). Cholelithiasis or cholecystitis
were reported in 1% PBO, 1% OCA 10 mg and 3% OCA 25 mg pts.
Hepatic disorder SAEs were uncommon but occurred more frequently
in OCA 25mg pts (<1%). Three deaths occurred; none were
considered treatment-related (PBOn=2; OCA25mgn=1).

Placebo OCA 10 mg OCA 25 mg
Primary: ITT Population n=311 n=312 n=308
(F2 + F3)
Fibrosis improvement + 11.9% 17.6% 23.1%
no worsening of NASH p = 0.0446 p =0.0002
NASH resolution + 8.0% 11.2% 11.7%
no worsening p=0.1814 p=0.1268
of fibrosis
Improvement in 23.2% 27.2% 35.1%
hepatocellular p=0.2423 p=0.0011
ballooning
Improvement in lobular 35.7% 39.1% 44.2%
inflammation p=0.3380 p=0.0322
Additional: Full Efficacy n =407 n =407 n =404
Analysis (ITT + F1)
Fibrosis improvement + 10.6% 15.7% 21.0%
no worsening of NASH p =0.0286 p <0.0001
NASH resolution + 7.9% 11.3% 14.9%
no worsening p=0.0903 p=0.0013
of fibrosis

Overall study discontinuations (ITT): 16% PBO, 17% OCA 10 mg, 15% OCA 25 mg.

Conclusion: Treatment with OCA 25 mg improved liver fibrosis, key
histologic features of steatohepatitis and liver biochemistry, demon-
strating consistent efficacy with an overall AE profile similar to
previous studies.

NAFLD Pathophysiology - Target identification

PS-001

Roles of CC chemokine receptor 9 in the progression and
carcinogenesis of murine non-alcoholic steatohepatitis

Rei Morikawa', Nobuhiro Nakamoto', Takeru Amiya’, Po-Sung Chu’,
Nobuhito Taniki', Hirotoshi Ebinuma’, Takanori Kanai®. Keio
University, School of Medicine, Division of Gastroenterology and
Hepatology. Institute of Internal Medicine, Tokyo, Japan

Email: runrabbitrun1216@yahoo.co.jp

Background and aims: The number of non-alcoholic steatohepatitis
(NASH) patients are increasing globally. Recently, many researches
focus on CCR2/CCR5 for therapeutic target for NASH. Our group has
demonstrated the pathogenic role of CCR9* macrophages in a murine
model of acute hepatitis and its effect was greater than CCR2.
This research aimed to examine a role of CCR9/CCL25 axis and
reveal the therapeutic potential against NASH and NASH-based
hepatocarcinogenesis.

Method: 50 biopsy-proven NAFLD patients were recruited in this
study. With written informed consent, blood sample were obtained
and serum CCL25 level was measured by ELISA, which was compared
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with healthy volunteers. For further study, Male C57BL/6 (WT) and
CCR9 deficient (CCR9~/~) mice were fed either a 60% high-fat and 1%
high-cholesterol diet (HFHC) or a normal diet for 24 weeks as a NASH
model. Bone marrow transplantation was performed to generate
Ly5.1 mice with Ly5.1 or Ly5.2 CCR9~/~ bone marrow (BM), and Ly5.2
CCR9~/~ mice with Ly5.1BM, and they were fed with HFHC diet for 6
months. In other experiments, WT mice fed with HFHC diet for 18
weeks were subsequently administrated CCR9 antagonist for 6
weeks. Furthermore, we analyzed carcinogenesis with WT and
CCR9~/~ mice administrated diethylnitrosamine (DEN) intraperito-
neally at 3 weeks old and fed 60% HF diet (HF+DEN) for 45 weeks.
Results: First, serum CCL25 level was significantly higher in NAFLD
patients than that of healthy volunteer. To elucidate the role of
CCR9, we analyzed WT and CCR9~/~ mice fed with HFHC diet and
found that CCR9~/~ mice fed with HFHC demonstrated ameliorated
NASH progression both in serologically and histologically compared
with WT mice. To clarify the immunological mechanism, we analyzed
liver infiltrating cells and found the increased TNF-o-producing
CCR9"CD11b" macrophages in WT mice fed with HFHC. Besides, CCR9
expression was significantly higher on hepatic stellate cell (HSC) in
WT fed with HFHC by immunofluorescence analysis, and the
expression of fibrosis-related genes were significantly decreased
in HSCs derived from CCR9~/~ mice fed with HFHC. WT mice
reconstituted with CCR9™/~ mice-derived BM developed severe
steatohepatitis compared to CCR9~/~ mice reconstituted with WT
mice-derived BM, reinforced the role of CCR9 in resident liver cells
rather than in BM cells in the progression of liver fibrosis. Reduction
of liver fibrosis in mice administered with CCR9 antagonist further
support the pathogenic role of CCR9 in NASH development. Finally,
we investigated HF+DEN-induced carcinogenesis model, and
revealed that development of hepatocellular carcinoma was sup-
pressed both in the number and the diameter in CCR9~/~ mice.
Conclusion: CCR9/CCL25 axis mainly in HSCs plays a pathogenic role
both in murine NASH progression and NASH-based HCC develop-
ment, suggesting a potential clinical therapeutic target against NASH
in the future.

PS-002

Persistence of hepatic and adipose tissue alterations in T helper
17 cells, CD8+ cytotoxic T cells and regulatory T cells despite
metabolic and histological improvement upon diet reversal in
a high-fat high-fructose mouse model of NAFLD

Mikhail Van Herck"?, Luisa Vonghia'?, Peter Michielsen?,

Chris Bridts®, Didier Ebo?, Joris De Man', Benedicte De Winter',
Sven Francque 2. 'University of Antwerp, Laboratory of Experimental
Medicine and Pediatrics-Gastroenterology and Hepatology, Antwerp,
Belgium; Antwerp University Hospital, Gastroenterology and
Hepatology, Edegem, Belgium; University of Antwerp, Antwerp
University Hospital, Immunology-Allergology-Rheumatology, 2610,
Belgium

Email: mikhail.vanherck@uantwerpen.be

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is a
multisystem condition in which the liver, adipose tissue and the
immune system are involved. T cells form a part of the adaptive
immune system and can be subdivided in several subsets with
distinct functions. We previously demonstrated that mice with severe
NAFLD exhibit elevated hepatic T helper 17 cells (Th17, CD4+ RORyt+)
cells, an abundance of visceral adipose tissue (VAT) CD8+ cytotoxic T
cells (Tc) and a reduction of VAT regulatory T cells (Treg, CD4+ CD25+
Foxp3+). This study aimed at investigating the potential reversibility
of these alterations upon diet reversal.

Method: Male 8-week old C57BL/6] mice were fed a high-fat high-
fructose diet (HFHFD) for 20 weeks. Subsequently, a diet reversal
(DR) was performed by substituting the HFHFD with control diet (CD)
and continuing the CD for 12 additional weeks. Three control groups

were included: mice fed CD for 32 weeks, HFHFD for 20 weeks and
HFHFD for 32 weeks. Liver tissue was assessed histologically and the
NAFLD Activity Score (NAS) was calculated. T-cell subsets were
characterised in liver and visceral tissue (VAT) via flow cytometry. Tc
cells were expressed as a percentage of CD45+ CD3+ cells, Treg and
Th17 cells as a percentage of CD3+ CD4+ cells.

Results: HFHFD-feeding for 20 and 32 weeks confirmed the previous
findings of metabolic alterations and NAFLD development
(Figure 1A-C), and the associated hepatic and VAT T-cell alterations,
specifically an increase in hepatic Th17 cells (Fig. 1D) and VAT Tc cells
(Fig.1E), as well as a reduction in VAT Treg cells (Fig. 1F), compared to
CD-fed mice. DR induced weight loss (Figure 1A, p<0.001), a
decrease in cholesterol levels (Figure 1B, p < 0.001) and a decrease
in NAS (Figure 1C, p < 0.001). No significant difference was observed
in NAS between CD-fed mice and DR mice (p = 0.160). Conversely, the
alterations in hepatic and VAT T cell subsets were not affected by DR.
Hepatic Th17 cell and VAT Tc levels were significantly higher in DR
mice compared to CD-fed mice (p = 0.015 and p = 0.003 resp.),
whereas no difference existed between the DR group and mice fed
HFHFD for 20 and 32 weeks (Figure 1D-E). VAT Treg levels were
significantly lower in DR mice compared to CD-fed mice (p = 0.003),
whereas no difference existed between the DR group and mice fed
HFHFD for 20 and 32 wks (Figure 1F).

Conclusion: Although diet reversal induced a metabolic and
histological normalisation in HFHFD-fed mice, the HFHFD-induced
alterations in hepatic Th17 cells, VAT Tc cells and VAT Treg cells were
not reversed within a timeframe of 12 weeks. This finding challenges
our current understanding of the reversibility of NAFLD-related
inflammation upon life style modification.
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Activation of the miR-34a/SIRT1:AMPK axis contributes for
insulin resistance and mitochondrial dysfunction in the NAFLD
muscle

André L. Simao!, Marta B. Afonso', Pedro Miguel Rodrigues!,
Margarida Gama-Carvalho?, Mariana V. Machado?,

Helena Cortez-Pinto?, Cecilia M. P. Rodrigues’, Rui E. Castro'. 'Research
Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy,
Universidade de Lisboa, Lisbon, Portugal; 2BiolSI-Biosystems and
Integrative Sciences Institute, Faculty of Sciences, Universidade de
Lisboa, Lisbon, Portugal; >Gastrenterology, Hospital Santa Maria, Lisbon,
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Email: adlsimao@ff.ul.pt

Background and aims: Non-alcoholic fatty liver disease (NAFLD)
pathogenesis associates with intramyocellular lipid deposition,
mitochondrial dysfunction and insulin resistance (IR). microRNAs
(miRNAs/miRs), including pro-apoptotic miR-34a, also contribute for
disease progression and are found modulated in liver tissue and
plasma.

We aimed to investigate the functional role of miR-34a-dependent
signalling pathways in modulating mitochondrial function and IR in
the skeletal muscle of human and experimental non-alcoholic
steatohepatitis (NASH).

Method: Skeletal muscle biopsies were obtained from morbid obese
NAFLD patients undergoing bariatric surgery. C57BL/6N mice were
fed different NAFLD-inducing diets, including a fast food diet for 25
weeks; a choline-deficient, high-fat diet for 14 weeks; and a choline-
deficient amino acid-defined diet for 32 weeks. C2C12 muscle cells
were incubated with palmitic acid (PA) in the presence or absence of
an AMP-activated protein kinase (AMPK) specific activator, or upon
miR-34a functional modulation.

Results: Our results showed that different muscle miRNAs, including
myomirs miR-1; —26a, —27a, and —27b, as well as miR-34a, increased
with human NAFLD progression. Activation of the miR-34a/SIRT1:
AMPK pathway, concomitant with the development of IR and
deregulation of mitochondrial-shaping proteins, was evident in
C2C12 cells incubated with PA, as well as in the skeletal muscle of
all three diet-induced NAFLD mice models. Functional studies
established the association between miR-34a- and PA-induced
muscle cell deregulation. Of note, activation of AMPK almost
completely prevented miR-34a- and PA-induced cellular stress. In
addition, the miR-34a/SIRT1:AMPK pathway and mitochondrial
dynamics dysfunction were also found amplified in the human
NAFLD muscle. Finally, muscle miR-34a expression and Mitofusin 2
protein levels correlated with hallmarks of NAFLD and disease
progression.

Conclusion: Our results indicate that activation of the miR-34a/
SIRT1:AMPK pathway leads to IR and mitochondrial dynamics
dysfunction in skeletal muscle of human and experimental NAFLD,
representing an appealing prospective target in metabolic syndrome.
(Gilead Sciences International-Research Scholars Program in Liver
Diseases and SFRH/BD/104160/2014, FCT, Portugal).

PS-004

Western diet triggers a unique inflammatory phenotype of
myeloid leukocytes in bone marrow and liver

Jana Hundertmark"?, Krenkel Oliver"?, Trautwein Christian’,

Ivan G. Costa’, Frank Tacke'2. "RWTH-University Hospital, Department
of Medicine I1I, Aachen, Germany; 2Charité University Medical Center,
Department of Hepatology/Gastroenterology, Berlin, Germany; >RWTH-
University Hospital, Institute of Computational Genomics, Aachen,
Germany

Email: jhundertmark@ukaachen.de

Background and aims: Changes in the composition and polarization
of hepatic myeloid leukocytes, especially infiltrating monocytes and
macrophages, are central features in the development and progres-
sion of metabolic diseases, such as non-alcoholic fatty liver disease

ORAL PRESENTATIONS

(NAFLD). Single cell RNA sequencing has been emerged as a powerful
method for analyzing gene expression profiles across distinct
populations especially regarding disease associated changes. We
therefore aimed to elucidate the characteristic changes in immune-
metabolic pathways of myeloid leukocytes that promote the
development of NAFLD.

Method: Experimental NAFLD was induced in C57BL/6] mice by
feeding a high-fat, high-sugar, high-cholesterol Western diet for 16
weeks. Myeloid leukocyte populations from bone marrow and liver
were then purified by fluorescence-activated cell sorting and
subjected to single cell RNA sequencing. Further, bone marrow
derived macrophages from lean and obese mice were stimulated
in vitro towards an inflammatory or anti-inflammatory phenotype.
To analyze the relevance of TLR4 mediated fatty acid recognition, an
inhibitor of TLR4 signal transduction, TAK-242, was added to
macrophages stimulated with fatty acids.

Results: Analyses of single cell RNA expression showed that Western
diet feeding for 16 weeks induced a characteristic gene expression
profile in myeloid leukocytes that was reflected across all myeloid
subsets, comprising monocytes, macrophages and dendritic cells in
liver as well as bone marrow. In the liver, the inflammatory
phenotype was primarily characterized by a down-regulated expres-
sion of inflammation-associated markers S100a8 and S100a9 in
Western diet fed mice, whereas differentiation markers like Id3 and
Chill were highly expressed. Strikingly, myeloid populations in the
bone marrow revealed similar changes. Moreover, in vitro experi-
ments showed that macrophages isolated from lean and obese mice
exhibited a unique polarization in response to inflammatory stimuli
which was maintained even after cultivation for 7 days. In vitro
stimulation of macrophages with fatty acids could partially mirror the
in vivo observed phenotype and was found to depend on TLR4
signaling.

Conclusion: Hepatic myeloid leukocytes, as well as their precursors
in the bone marrow, exhibit a unique NAFLD phenotype, consistent
with an attenuated inflammatory response of monocytes and
monocyte dependent liver macrophages. This phenotype was
maintained ex vivo and could be partially mirrored by TLR4-
dependent fatty acid stimulation of monocytes. Taken together,
these data suggest that the diet-induced inflammatory polarization
of monocytes and myeloid precursors is already stably imprinted in
the bone marrow and determines pathogenic responses driving
NAFLD in the liver.

PS-005

Evaluation of neuromedin-B receptor variants effect on iron
metabolism and liver disease

Raffaela Rametta', Guido Alessandro Baselli2, Paola Dongiovanni’,
Serena Pelusi?, Marica Meroni', Anna Ludovica Fracanzani?,

Silvia Fargion™?, Luca Valenti*®. "Fondazione IRCCS Ca Granda
Ospedale Maggiore Policlinico, General Medicine and Metabolic Disease,
Milan, Italy; 2University of Milan, Pathophysiology and Transplantation,
Milan, Italy; *Fondazione IRCCS Ca Granda Ospedale Maggiore
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4University of Milan, Pathophysiology and Transplantation, Milan, Italy;
>Fondazione IRCCS Ca Granda Ospedale Maggiore Policlinico,
Transfusional Center-Translational Medicine, Milan, Italy

Email: luca.valenti@unimi.it

Background and aims: A significant proportion of iron overload
heritability remains unexplained. By exploiting next generation
whole exome sequencing in three cases of hereditary hemochroma-
tosis (HH) and iron overload not accounted for by known genetic risk
loci, we identified rare mutations predicted to alter protein activity in
Neuromedin-B receptor (NMBR) in all patients. NMBR gene encodes
for a G-protein-coupled receptor involved in the regulation of
appetite, the hypothalamus-pituitary axis, cell contraction and
proliferation. Aim was to validate the role of NMBR in the modulation
of iron metabolism.
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Method: Genetic analysis: NMBR coding sequence was fully
sequenced in 129 unrelated HH/iron overload patients and 100
blood donors with normal iron metabolism. The L390M NMBR low-
frequency variant was assessed in 191 patients with non-alcoholic
fatty liver disease (NAFLD) and in 68 individuals who underwent oral
iron tolerance test (OITT) with hepcidin measurement. Functional
analysis: NMBR and its natural ligand Neuromedin B (NMB) gene
expression was assessed by qRT-PCR on cDNA derived from human
hepatoma HepG2 cells and murine primary hepatocytes. Serum NMB
was assessed by ELISA.

Results: Rare NMBR mutations were significantly enriched in HH
patients as compared to both local controls (15.5% vs. 5%, p = 0.0038)
and 1000Genomes Non Finnish European subjects (p=0.02 at burden
test) and were associated with higher transferrin saturation in blood
donors(p=0.04).In patients at risk of iron metabolism alterations due
to NAFLD, the L390M variant was independently associated with
higher circulating ferritin (p=0.03).In the OITT cohort, L390M-variant
carriers without HH had higher iron absorption (s-iron-AUC 4016 *
741 vs 2750 + 844, p = 0.002; TS%-AUC 1057 £ 192 vs 716 £ 205, p =
0.0006) and lower hepcidin release index (0.26 + 0.12 vs 0.43 £ 0.23,
respectively, p = 0.033) as compared to non-carriers following iron
challenge. In a subgroup of 20 individuals, serum NMB was
significantly down-modulated by iron challenge at 8 hours, corre-
sponding to the hepcidin release peak, and was decreased in L390M-
variant carriers and HH individuals in parallel with increased TS%.
Conclusion: NMBR mutations may contribute to explain a fraction of
still unexplained predisposition to iron overload.

PS-006

MBOAT7 downregulation induces hepatic lipid accumulation
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Background and aims: The rs641738 C > T variant in Membrane
bound O-acyltransferase domain-containing 7 gene (MBOAT7),
involved in phosphatidylinositol acyl-chain remodeling, increases
the risk of non-alcoholic fatty liver disease (NAFLD), inflammation
and fibrosis due to lower protein expression. Our preliminary results
demonstrated that the Fatty Acid Transport protein 1 (FATP1) was
upregulated upon Mboat7 silencing in mice. Aim of this study was to
evaluate the impact of MBOAT7 downregulation and FATP1 over-
expression on hepatic fat accumulation.

Method: We examined hepatic MBOAT7 and FATP1 in 119 obese
patients. We silenced MBOAT7 in HepG2 hepatoma cells (MBOAT7~/-)
by Crispr/Cas9 technology. Then, MBOAT7 '~ cells were exploited to
produce a double stable model of full knockout MBOAT7 and
heterozygous FATP1 (MBOAT7~/~/FATP1%).

Results: In obese patients, hepatic mRNA levels of MBOAT7 were
inversely correlated with FATP1 (p <0.05). As expected, MBOAT7
mRNA and protein levels were strongly dampened in MBOAT7~/~ cells
(p<0.01). These cells showed also a phospholipidic composition
pattern suggestive of altered MBOAT7 overall enzymatic activity,
revealing reduced levels of lipid species associated to arachidonic and
docosahexaenoic acids (p<0.05). MBOAT7/~ cells displayed a
spontaneous increase in intra-cellular fat content (p < 0.05), related

to enhanced expression of genes involved in de novo lipogenesis (i.e.
SREBP1, FAS, ACC) (p<0.05) and increased FATP1 (p<0.01). In
addition, they retained activation of mTOR signaling in response to
insulin (0.33uM), while AKT phosphorylation was hampered (p <
0.05), mirroring the condition of insulin resistant hepatocytes. FATP1
partial genetic deletion on this genetic background normalized FATP1
expression and rescued the phenotype, ameliorating fat accumula-
tion (p < 0.05), de novo lipogenesis (p < 0.01) and improving insulin
sensitivity.

Conclusion: These data suggest that downregulation of MBOAT?7 is
causally implicated in the pathogenesis of liver disease by inducing
hepatocellular fat accumulation. Upregulation of FATP1 seems
required to allow fat deposition associated with MBOAT7 down-
regulation. Further studies are needed to investigate the mechanisms
linking reduced phosphatidyl-desaturation induced by MBOAT7
enzymatic activity impairment with the development of hepatic
steatosis.

PS-007

Differential therapeutic effects of pan- and single PPAR agonists
on steatosis, inflammation, macrophage composition and fibrosis
in a murine model of non-alcoholic steatohepatitis
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Background and aims: Peroxisome proliferator-activated receptors
(PPARs) are nuclear receptors essential for the regulation of glucose
and lipid metabolism in the liver and adipose tissue. Furthermore,
they are also expressed in immune cells, notably macrophages, where
they act as modulators of inflammation and fibrogenesis. Various
single or dual PPAR agonists have been clinically evaluated in non-
alcoholic steatohepatitis (NASH), yielding variable effects on aspects
of NASH pathogenesis. We aimed to compare selective PPARa, y and &
agonists with the pan-PPAR agonist lanifibranor in a therapeutic
setting.

Method: Male C57BL/6 mice were fed a choline-deficient, amino
acid-defined high-fat diet (CDAA-HFD) with 2% cholesterol for 12
weeks. After 6 weeks of diet, mice were treated via oral gavage with
lanifibranor (30mg/kg/day) or selective PPARa (fenofibrate, 100mg/
kg/day), y (pioglitazone, 30mg/kg/day) and § (GW501516, 10mg/kg/
day) agonists for 6 weeks. Outcomes were assessed by liver histology,
serum biochemistry, gene expression profiling and hydroxyproline
assay. Liver and blood immune populations were investigated using
flow cytometry and F4/80 immunohistochemistry.

Results: PPAR target engagement was confirmed by elevated
circulating adiponectin levels in lanifibranor and pioglitazone-
treated mice, and reduced serum triglycerides in lanifibranor and
fenofibrate-treated mice, respectively. Lanifibranor attenuated hep-
atocyte ballooning, whereas both lanifibranor and, to a lesser extent,
fenofibrate significantly improved histological steatosis and lobular
inflammation. Fibrosis quantified on sirius red staining was amelio-
rated in all treatment groups, which was associated with decreases in
liver hydroxyproline content and fibrogenic gene expression, most
pronounced in the lanifibranor group. Hepatic monocyte-derived
macrophages (MoMFs) and monocytes as well as circulating mono-
cytes were significantly decreased following lanifibranor and
partially fenofibrate treatment, alongside a shift towards Ly6C+ and
MHC-II+ macrophages. Hepatic and blood lymphocyte populations
remained unaffected. This coincided with a lower hepatic expression
of the inflammatory mediators CCL2 and TNF-q, of the MoMF marker
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CCR2, as well as a decreased F4/80 immunopositivity, particularly in
mice treated with lanifibranor and fenofibrate.

Conclusion: Our data suggest that different PPARs play distinct roles
in the pathogenesis of NASH. Pan-PPAR agonists combine the
beneficial effects of selective PPAR agonists and may counter
inflammation and disease progression more potently.
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E2F2 mediated repression of fatty acid B-oxidation is mitigated
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Background and aims: Obese patients with non-alcoholic fatty liver
disease (NAFLD) are at increased risk of developing hepatocellular
carcinoma (HCC). However, the mechanisms involved in the
progression of NAFLD to HCC are still unclear. The role of altered
fatty acid oxidation (FAO) in NAFLD progression is controversial.
However, it has been described that carnitine palmitoyl-transferase Il
(CPTII) is decreased in steatohepatitic-HCC, which contributes to
carcinogenesis. E2f2 gene expression is increased in HCC according to
the oncomine database and E2F1 controls oxidative metabolism in
adipose tissue. Thus, the aims here were to evaluate if E2F2 is
required for the metabolic rewiring of NAFLD-driven HCC and to
investigate the role of E2F2 transcription factor modulating FAO in
NAFLD progression.

Method: E2f2~/~ and wild-type mice (WT) were used. Liver disease in
mice was induced by administration of diethylnitrosamine (DEN) (25
mg/kg) at 14 days-old plus high-fat (HFD) or HFD alone until
sacrificed at 3 or 9 months-old. A group of chow fed (CD) mice was
used. To a subgroup of DEN HFD treated mice of each genotype,
CREB1 antisense oligonucleotides were injected to knockdown gene
expression. AAV8 were used to decrease expression of E2F2 in vivo in
liver of WT mice. E2F2 was also silenced in HepG2 cells. Lipid content,
ChiP analysis, gene expression, protein levels and FAO rate were
analyzed.

Results: We observed that E2f27/~ mice were resistant to lipid
accumulation and to HCC development, which was linked to
increased FAO as the oxidation rate of palmitate and the transcrip-
tome showed. Besides, levels of CREB1 and CPTII were increased in
the DEN HFD E2f2~/~ mice. This metabolic profile was also evident
when E2F2 was silenced in livers of 3 month-old WT mice fed a CD or
in HepG2 cells, which demonstrate that E2F2 plays a role regulating
FAO in liver hepatocytes. Knockdown of CREB1 in DEN HFD WT mice,
in which E2f2 gene expression is increased, results in decrease FAO
rate and CPTII levels; however, it had no effect in DEN HFD E2f2~/~
mice, in which FAO and CPTII levels remained increased. The ChIP
analysis using E2F2 or CREB antibodies did not show enrichment in
the corresponding binding sites of CPTIl promoters when liver
disease was induced or avoided in the E2f2~/~ mice suggesting a
E2F2-CREB mediated but indirect effect.

Conclusion: E2F2 transcription factor, required for NAFLD-HCC
development, cooperates with CREB1 to regulate FAO in progressive
NAFLD. Absence of E2F2 avoids the metabolic rewiring of NAFLD-
driven HCC arising as a target for treatment.
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Autoimmune and cholestasis I
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Proteome of primary biliary cholangitis in naive and UDCA
treatment patients
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Background and aims: Primary Biliary Cholangitis (PBC) is a rare,
autoimmune liver disease affecting women and men at a ratio of 9:1.
Currently, there are two approved therapies: Ursodeoxycholic acid
(UDCA) and Obeticholic acid to tackle the abnormal bile acid pool,
cholestatic injury and chronic immune cell infiltrate. 40% of patients
do not respond to UDCA thus increasing their predicted risk of liver
failure according to the UK-PBC risk score.

Method: As part of the UKPBC consortium serial sampling from a
prospective nested cohort of patients, proteomic profiling was
carried out on (A) n = 444 UDCA-treated, (B) n = 68 Naive treatment
and (C) n = 102 controls via the Olink platform. Through a AA-Ct
method 356 analytes were quantified in 4 pl serum. By multivariate
analysis comparing cohorts and linear regression against risk scores
and Alkaline Phosphatase (ALP) we have identified a distinct PBC
proteome and close associations with biochemical responses.
Results: Interestingly, PBC proteome remains largely unchanged
between naive and treated patients. 44 analytes were significantly
changed (p<0.05) between these cohorts indicating that the
cholestatic injury-based therapy is not affecting the systemic
inflammatory profile in 77% of the protein panel. The UDCA-
Modified PBC Proteome shows significant pathway clustering (p <5
x 1071?). Cytokine/cytokine receptor interaction and chemokine
signalling pathway remained significant (9 proteins @ FDR 2 x 107°
and 4 proteins @ FDR 0.005). Highly significant clustering (p <1 x
107'®) was seen for the proteins not significantly changed with UDCA
treatment.

Correlation of this serum proteome in UDCA-treated patients with
UK-PBC risk score demonstrated significant association of risk at 10
years with 172/356 (48%) proteins. Analytes such as uPA (adjusted p
value = 1.52 x 107*) and MMP-2 (adjusted p value = 7.18 x 107'2)
correlating with risk at 5, 10 and 15 years. This is the first validation of
the UK-PBC risk score utility with respect to PBC-central biological
processes rather than just clinical end points. Delineating the risk
score into its respective serum components has indicated the
association of ALP with 197 analytes (p < 0.05). Of the 223 proteins
in the PBC proteome unchanged in treated patients 60% showed a
significant correlation with ALP.

Conclusion: This analysis is the first instance of a defined PBC
Proteome. Cytokine/cytokine receptor interaction, chemokine sig-
nalling, TLR signalling, TNF signalling and JAK-STAT are associated
with PBC, UDCA non-response and ALP presenting potential
candidates for a mechanistically stratified second-line therapy.

PS-010

24-nor-ursodeoxycholic acid ameliorates inflammation by
reshaping mTOR proteome and immunometabolism sensing
programs in CD8 T-cells
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Background and aims: Hepatic lymphocyte accumulation is a
common immunopathological feature in many inflammatory liver
diseases including primary sclerosing cholangitis (PSC) where nor-
ursodeoxycholic acid (norUDCA) has shown promising results. We
previously reported anti-inflammatory mechanisms of norUDCA via
mTOR, distinct from UDCA in CD8 T cells. How norUDCA potentially
modulates dynamic signaling networks and bioenegergetic pathways
underlying lymphocyte immunity remains unidentified. Therefore,
we aimed to explore how norUDCA impacts on CD8 T cell proteome,
phosphoproteome and metabolic sensing programs in context of
activation.

Method: Using mass spectrometry (MS) we generated in-depth
profiling of norUDCA shaped CD8 T cell proteome and phosphopro-
teome revealing a redirection of metabolic sensing programs,
migration and functions. MS data were further validated in vivo, in
lymphocytic choriomeningitis virus (LCMV) model of CD8T cell
driven hepatic immunopathology and in Mdr2 (Abcb4) KO model of
PSC.

Results: Our MS data confirmed our previous finding of norUDCA
mTOR inhibitory effect as evidenced by reduced phosphorylation of
mTOR substrate S6 kinase (Ser235/236) by 43% (p<0.05).
Consequently, norUDCA reduced abundance of mTOR regulated
glycolytic enzymes such as hexokinase2 and lactate dehydrogenase
B (p < 0.05). Subsequently, norUDCA treatment reduced abundance
of effector molecules GranzymeB and IFNy by 43% (p <0.005) and
21% (p < 0.05), respectively and increased abundance of lymphatic
retention patterns, like CD62L and CCR7 (p < 0.05). Conversely, fatty
acid (FA) oxidation was enhanced by norUDCA as shown by higher
abundance of long-chain FA transport protein4, Fatty-acyl-CoA
synthase, Cptle and Cpt2 (p<0.005), while FA synthesis was
reduced as shown by lower abundance of FA synthase. Interestingly,
glutaminolysis was unaffected. Supporting MS finding, in vivo
norUDCA ameliorated hepatic injury and inflammation induced by
LCMV as shown by lower ALT (p < 0.005), decreased liver expression
of GranzymeB by 41% (p < 0.005) and Cxcl10 by 40% (p < 0.005), and
reduced CDS8 effector T cell hepatic infiltration without compromising
virus control. Similarly, norUDCA reduced CD8 T cell infiltration in
liver of Mdr2 KO mice.

Conclusion: Overall, we unraveled novel metabolic modulatory
potency of norUDCA by reshaping mTOR proteome and phospho-
proteome, indicating norUDCA may represent a promising immu-
nometabolic drug for treatment of T-cell based inflammatory liver
diseases.
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New synthetic conjugates of ursodeoxycholic acid inhibit
hepatorenal cystogenesis in experimental models of polycystic
liver disease
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Background and aims: Polycystic liver diseases (PLDs) are inherited
genetic disorders characterized by the development of multiple fluid-
filled biliary cysts. We have previously shown that ursodeoxycholic
acid (UDCA) inhibits hepatic cystogenesis in experimental models
and patients with PLD. Furthermore, histone deacetylase 6 (HDACG6)
inhibitors reduced hepatorenal cystogenesis in PCK rats. However,
both therapies showed limited efficacy. Since UDCA does not display
any HDAC6 inhibitory activity, and most of the available HDAC6
inhibitors are potentially toxic, we aimed to design new synthetic
UDCA conjugates with selective HDAC6 inhibitory capacity (HDAC6i-
UDCA) and evaluate their dual therapeutic potential for PLD.
Method: Eleven synthetic HDAC6i-UDCA#1-11 conjugates were
designed, analysed in silico, synthesized and tested for their
inhibitory activity on HDAC6 and HDAC1. After lead selection, PCK
rats were orally administered 15 mg/kg day of HDAC6i-UDCA#1 for 5
months. After sacrifice, serum, bile, liver and kidney were collected
and analysed. The molecular mechanisms of HDAC6i-UDCA#1 were
investigated in PLD cholangiocytes.

Results: 4 of the 11 designed HDACG6i-UDCA conjugates presented
highly selective HDAC6 inhibitory activity, with HDACG6i-UDCA#1
emerging as the most promising molecule. In silico experiments
predicted an active contribution of UDCA to the HDAC6 inhibitory
activity of HDAC6i-UDCA#1, which was confirmed by IC50 deter-
mination. HDAC6i-UDCA#1 treatment significantly reduced liver and
kidney weights, respective tissue to body weight ratios and liver
cystogenesis. In parallel, increased serum levels of albumin and
reduced serum levels of urea were found in treated PCK rats.
Administration of HDAC6i-UDCA#1 increased the liver and kidney
alpha-tubulin acetylation, a HDAC6 target, and restored the related
primary cilium length in cystic cholangiocytes. UDCA-HDACGi#1
treatment also resulted in increased UDCA concentration in liver, bile,
peripheral and portal blood. In vitro, HDAC6i-UDCA#1 inhibited the
2- and 3-dimentional growth of cystic cholangiocytes and decreased
ERK1/2 phosphorylation, in a greater extent than its forming
components [i.e. UDCA and 4- (aminomethyl )-N-hydroxybenzamide
hydrochloride], alone or in combination. HDAC6i-UDCA#1 was
transported into cells through NTCP, OCT1 and OCT3 transporters.
Conclusion: HDAC6i-UDCA#1 inhibited hepatorenal cystogenesis in
an animal model of PLD and displayed greater antiproliferative effects
on PLD cholangiocytes than UDCA alone, while retaining the UDCA
hepatotropic characteristics. In addition to the HDCA6 inhibitory
capacity, increased UDCA concentrations in treated animals, suggest a
release of UDCA upon metabolism of HDAC6i-UDCA#1, minimizing
potential toxicity of metabolites and highlighting the relevance of
this promising dual therapy for the treatment of PLDs.
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Validation of histologic and non-invasive measures of fibrosis as
surrogate end points of disease progression in patients with
primary sclerosing cholangitis
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Background and aims: Surrogate end points that predict complica-
tions are necessary for approval of new therapies for PSC. We assessed
associations between histologic and non-invasive fibrosis markers
with disease progression in PSC.

Method: We included 209 adults with non-cirrhotic PSC from a 96-
week phase 2 trial of simtuzumab. Liver fibrosis (baseline [BL], week
48 [W48], and W96) was staged by Ludwig classification, hepatic
collagen and a-SMA expression were quantified by morphometry,
liver stiffness (LS) was measured by transient elastography (TE), and
ELF was calculated. Cox regression determined associations between
these end points with PSC-related events (i.e. progression to cirrhosis,
decompensation, transplantation, ascending cholangitis).

Results: Median age was 44 years, 62% were male, 48% had ulcerative
colitis, 61% were on UDCA, and the median serum ALP was 248 U/L. At
BL, 29% had FO-1 fibrosis, 71% had F2-3, and median LS by TE (n=52)
was 8.2 kPa. By W96, 56 (27%) developed a PSC-related event
(progression to cirrhosis [n = 29], ascending cholangitis [25], ascites
[1], variceal hemorrhage [1]). Among BL factors, F2-3 fibrosis (HR 4.13;
95% CI 1.77-9.64) and greater hepatic collagen, o-SMA expression,
and ELF were associated with disease progression (Table). After
adjustment for BL factors, non-worsening of fibrosis (HR 0.31; 95%
CI 0.18-0.53) and fibrosis improvement (HR 0.04; 0.01-0.31) were
associated with a reduced risk of progression. On the contrary,
increases in hepatic collagen, o-SMA, ELF (and TIMP-1, PIII-NP, and
hyaluronicacid), and LS by TE were associated with an increased risk of
events. BL ALP, but not its change, was associated with progression.

Table: Predictors of Disease Progression

HR (95%CI)* P value
Ludwig stage
BL F2-3 vs FO-1 413 (1.77-9.64) 0.001
Non-worsening vs 0.31 (0.18-0.53) <0.001
worsening
Improvement vs no change/ 0.04 (0.01-0.31) 0.002
worsening
Hepatic collagen, %
BL 1.09 (1.03-1.16) 0.006
Change 1.14 (1.10-1.17) <0.001
a-SMA, %
BL 115 (1.07-1.24) <0.001
Change 1.05 (1.04-1.07) <0.001
ELF
BL 1.80 (1.47-2.22) <0.001
Change 1.86 (1.37-2.53) <0.001
LS by TE, kPa
BL 1.02 (0.99-1.05) 0.21
Change 1.08 (1.03-1.13) 0.003
Serum ALP, per 10-U/L
BL 1.02 (1.01-1.03) <0.001
Change 1.01 (1.00-1.03) 0.16

*Hazard ratios for changes from BL adjusted for BL value.

Conclusion: Disease progression in non-cirrhotic patients with PSC is
associated with more advanced fibrosis at baseline and greater
increases in fibrosis, measured histologically or with non-invasive
markers.
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Evaluation of serological markers of extracellular matrix
remodeling in primary sclerosing cholangitis
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Background and aims: Primary sclerosing cholangitis (PSC) is a
chronic cholestatic liver disease with progression to liver cirrhosis in
the majority of patients. PSC shows a remarkably variable course
making it challenging for clinicians to identify patients at risk for
rapid disease progression. We aimed to evaluate the prognostic utility
of three biomarkers of interstitial extracellular matrix (C3M, PRO-C3)
and fibril-associated collagen (PRO-C16) remodeling in patients with
primary sclerosing cholangitis.

Method: Serum samples from 250 large-duct primary sclerosing
cholangitis patients (of which 183 [72.3%] with IBD) recruited 2004-
2016 and 20 healthy controls were analyzed. In 27 PSC patients a
follow-up serum samples (mean 5.5 years, 3-10 years) were
assessable. neo-epitope biomarkers of collagen type III formation
and degradation (PRO-C3 and C3M, respectively) and type XVI
formation (PRO-C16) were assessed and compared with regard to
laboratory and clinical parameters.

Results: The final study cohort comprises 250 PSC patients. 183
(73.2%) patients had concomitant IBD and 69 (27.6%) patients
presented dominant strictures at time of serum collection. Of the
evaluated biomarkers PRO-C3 and PRO-C3/C3M ratio were signifi-
cantly elevated in PSC patients compared to healthy controls
(24.6 ng/ml vs. 8.1 ng/ml, p<0.0001). PRO-C3 and PRO-C3/C3M
were elevated in all PSC subtypes, independent of presence of
concomitant IBD phenotypes (PRO-C3: control: 8.1 ng/ml; no IBD:
20.4 ng/ml; UC: 26.8 ng/ml; CD: 20.1 ng/ml, p < 0.01; PRO-C3/C3M
ratio control: 0.8; no IBD: 2.0; UC: 2.5; CD: 1.8, p < 0.05;). Only PRO-
C16 could separate PSC patients with and without IBD, (p = 0.007)
After a mean follow-up period of 5.5 years in a subgroup of 27
patients C3M showed an significant increase during the course of
disease, when compared to baseline (C3M: baseline 10.4 ng/ml vs. FU
12.7 ng/ml, p = 0.04) In patients with presence of dominant strictures
in the bile ducts at serum collection PRO-C3/C3M ratio were
significantly elevated (PRO-C3/C3M: no DS 1.79 vs. DS 3.32; p =
0.003).

Conclusion: Serum markers of extracellular matrix remodeling are
elevated in primary sclerosing cholangitis patients compared to
healthy controls. Collagen type III formation and turnover (PRO-C3,
PRO-C/C3M) is significantly elevated in PSC patients with dominant
strictures, while PRO-C16 specifically related to the IBD phenotype of
the patients irrespective of PSC status. These results indicate that
specific ECM biomarkers might relate to different pathophysiological
aspects of PSC-IBD, and assessement of serum markers of extracel-
lular matrix remodeling might be a valuable tool for early
identification of patients at risk for rapid disease progression.

PS-014

Disease clustering in autoimmune liver diseases points towards
environmental factors being important in their aetiology
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Background and aims: Autoimmune liver diseases have a complex
aetiology with the interplay of genetic and environmental factors.
Disease clustering has been reported in primary biliary cholangitis
(PBC) but equivalent studies have not been performed in auto-
immune hepatitis (AIH) or primary sclerosing cholangitis (PSC). This
study aimed to examine if there is spatial and/or temporal clustering
in a comprehensive cohort of patients in the North-East of England
and North Cumbria with PBC, AIH and PSC.

Journal of Hepatology 2019 vol. 70 | e1-e44 ell


mailto:rob.myers@gilead.com
mailto:christian_rupp@med.uni-heidelberg.de
mailto:jessicadyson@doctors.org.uk

ORAL PRESENTATIONS

Method: All patients with PBC (n = 2150), AIH (n = 963) and PSC (n =
472)in a defined geographical region within England were identified
using multi-source case-finding methodology. Spatial point analyses
(k function) were used to investigate for the presence and patterns of
disease clustering (using postal addresses) after controlling for
population size. For those with a known year of diagnosis (1780
PBC, 889 AIH and 451 PSC), spatio-temporal analyses were under-
taken. The time range was based on first and last years of diagnosis in
1-year steps.

Results: Significant spatial clustering was found at approximately 1-
2 km in all 3 diseases (Figure 1A/B/C-red line defining 95%). Further
clustering was identified for AIH and PSC with a peak distance of
approximately 10 km. In PBC, the clustering appeared again at 7.5 km
and was sustained to the limits of the spatial range (20 km). No
significant temporal clustering was found in any of the diseases
(Figure 1D/E[F). However, for PSC the test statistic was in the right
hand tail of the histogram suggesting some evidence of temporal
clustering.

Conclusion: Evidence of spatial clustering in PBC, AIH and PSC
implies that exposure to an environmental agent may play a role in
disease pathogenesis, with increased prevalence in areas reflecting
increased exposure risk or exposure levels. The lack of temporal
clustering does not support the theory of more transient environ-
mental components such as infection. The presence of spatial, but not
temporal, clustering suggests a persistent and low level environ-
mental trigger for disease. Varying distances of peak clustering
between the diseases raises the concept of different environmental
factors being important in PBC, AIH and PSC. The suggestion of
temporal clustering in PSC needs further exploration in a larger
cohort and analyses for ‘acute’ AIH should be undertaken using
shorter time steps (months versus years). Confirmation of spatial
clustering emphasises the need to explore potential environmental
factors that are associated with areas of high disease prevalence.
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Role of methylation-controlled J-protein, endogenous repressor
of the mitochondrial respiratory chain, in cholestatic liver disease
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Background and aims: Mitochondrial dysfunction contributes to
CLD pathogenesis, in fact bile acids are cytotoxic, capable of
emulsifying lipid membranes such as mitochondrial, causing ROS
overproduction and hepatocyte death. MC] is a mitochondrial protein
that represses the function of the mitochondrial respiratory chain
(MRC), so that its deficiency could mitigate the oxidative stress
caused by cholestasis. Our aim is to study the effect of MRC inhibition
by M(]J on bile acids induced liver toxicity.

Method: Bile duct ligation (BDL) in WT and MCJ-KO mice was used as
an animal model of cholestasis. Liver injury was assessed by
histology. The protein and gene expressions were measured by
Western blot and qPCR respectively. The MC] expression in WT mice
was transiently knockdown injecting MCJ siRNA (siM(]). In vitro
studies, primary hepatocytes were treated with deoxycholic acid
(DCA), M(J was silenced using a ShRNA for MCJ (shM(]J), assessing the
apoptosis by caspase3 activity. Total ROS and superoxide production,
and active mitochondria were measured by CellROX®, MitoSOX® and
MitoTraker® stain respectively. Mitochondrial membrane potential
was analysed by flow cytometry, and ATP levels were measured by
luminescence. M(C] levels were analysed by immunohistochemistry
in patient liver biopsies with primary biliary cholangitis (PBC).
Results: Hepatic M(J expression are significantly induced in PBC
patients and WT mice after BDL. In vivo, we saw greater survival of
MC(]J-KO mice after BDL compared with WT, and lower inflammatory
hepatic infiltrate at 48 hours after BDL. The liver injury was evaluated
7 days after BDL showed minimal levels of necrotic areas and
inflammation in mice treated with siM(] relative to those that did not
receive siM(J. Both in vivo and in vitro, MCJ-KO have lower JNK
activation. In fact, we found less apoptosis after adding DCA in
hepatocytes MCJ-KO and ShM(C]J. This lower apoptosis is due to lower
depolarization of mitochondrial membrane, lower ROS production
and higher ATP production that we saw in hepatocytes MCJ-KO after
DCA treatment. In addition, MCJ-KO hepatocytes showed higher
expression of genes related to bile acids transport (MDR2, FXR), and
lower expression of inflammatory genes (IL1b, TNF).

Conclusion: Loss of MC] protects hepatocytes against JNK activation,
ROS production, mitochondrial membrane depolarization, and ATP
depletion as a result of bile acid toxicity. Our results identify M(J as a
potential therapeutic target to mitigate liver injury in CLD.
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Prospective evaluation of serum alkaline phosphatase variability
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Background and aims: Serum alkaline phosphatase [ALP] is a
prognostic biomarker in primary sclerosing cholangitis [PSC],
however biovariability as part of the natural history of disease has
not been formally or prospectively studied. Herein, we quantify, using
high-quality controlled clinical trial data, the degree of ALP variability
in patients [ pts] with PSC.

Method: Data were analysed from 234 PSC pts enrolled in a 96-week,
placebo-controlled trial of simtuzumab [SIM] (64% men, median age
45 yrs, 61% taking ursodeoxycholic acid, cumulative follow-up 371
pt-yrs) to evaluate the magnitude of ALP fluctuation and associations
with clinical outcome. Since SIM did not influence ALP or other end
points, treatment arms were combined.

Results: At study entry, baseline [BL] ALP values were widely
distributed: < 1xULN (n = 57), > 1XULN (n = 177), > 1.5xULN (n =
145), > 2xULN (n = 121), and 3XULN (n = 71). 26% of pts with normal
BL ALP developed elevation > ULN at week-96 (W96). Conversely, a
decrease by > 30% occurred in 18%, 18%, 21%, and 25% of pts with a BL
ALp > 1XULN, > 1.5xULN, > 2XULN, and > 3XULN, respectively. Overall,
ALP spontaneously declined to < 1.5xULN in 10.4% of pts at the end of
study. Median intra-individual (per-pt) coefficients of variation
approximated 12%, irrespective of fibrosis stage and BL value, with
ranges exceeding 30% over a 4-week period (Fig 1A). Mean serum ALP
did not improve significantly from BL to W96; however, variability as
reflected by the standard deviation of relative change progressively
increased from 25% at W12, to 37% at W48, and 42% at W96. The
observed variability in ALP was applied to create a reference tool to
power future clinical trials according to target ALP thresholds, end
points, and magnitude of effect size (1B). Of 209 pts with a BL Ishak
fibrosis stage 0-I1V, 30 developed cirrhosis by W96. In univariate
logistic regression analysis, changes in serum ALP by W12, W24 or
W48 were not associated with progression to cirrhosis (all p > 0.05).
In total, 47 pts (20%) experienced a PSC-related clinical event.
However, changes in ALP at W12, W24, or W48 were not predictive of
event-free survival (Cox regression, all p > 0.05).

Figure 1:

Conclusion: The degree of fluctuation in ALP, wide per-pt coefficients
of variation, and substantial proportion of pts who spontaneously
attain specific thresholds, highlight significant implications relevant
to the design of future trials in PSC, using ALP as part of a treatment
efficacy end point.
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Portal Hypertension - Refining risk
stratification and therapy
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Long-term impact of sustained virological response on systemic
and pulmonary hemodynamics in HCV-cirrhotic patients with
portal hypertension
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Background and aims: Some case series suggest an association
between antiviral therapy and the development of pulmonary
hypertension (PH:mPAP > 25mmHg) (Chest, 2016). Our previous
data showed that early after therapy there was an improvement in
systemic parameters but an increased prevalence of PH, although
without fulfilling criteria for porto-pulmonary hypertension (PHH)
(Gastroenterology, 2017). We aimed to assess the long-term impact of
HCV cure (SVR) on systemic and pulmonary hemodynamics in
patients with clinically significant portal hypertension (CSPH, HVPG
> 10mmHg).

Method: Prospective multicenter study of patients with HCV-related
cirrhosis and CSPH at baseline (BL) who obtained SVR after treatment
with all-oral antivirals (n = 226). Patients with CSPH 24 weeks after
therapy underwent a new hemodynamic evaluation at 96 weeks
(SVR24 and SVR96, respectively). Data from the subgroup of patients
with right-heart catheterization at BL, SVR24 and SVR96 (n = 84) are
presented.

Results: The majority (79%) were Child-A; 84% had esophageal
varices and 31% previous hepatic decompensation. Most (70%)
received sofosbuvir based-regimens. BL-HVPG 15.5 (13-18) mmHg
decreased — 2 + 3mmHg at SVR24 and - 4.1 +4mmHg at SVR96
(both, p <.01). However, 76% of patients still presented CSPH at
SVR96. At this time point, an increase in mean arterial pressure (+7%,
p =.07) and systemic vascular resistance (+12%, p <.05) as well as a
reduction in cardiac output ( — 9%, p <.01) were observed. There was
also a significant increase (p <.05) in mean pulmonary arterial
pressure (mPAP:16 £ 5 to 19 + 6mmHg, +12%), pulmonary vascular
resistance (PuVR:98 + 52 to 110 = 58 dyn/s/cm-5, +10%) and pulmon-
ary capillary wedged pressure (10 £4 to 11 £+ 4mmHg, +20%). At
baseline, 7 (8%) patients had pulmonary hypertension, although none
met the PPH criteria. At SVR96, pulmonary hypertension remained in
4/7 patients and developed in 12 additional patients. Only 4
presented high PuVR (> 240 dyn/s/cm-5). Two other patients had
elevated PuVR but no significant PH (mPAP 22 and 21 mmHg).
Neither the type of treatment nor the presence of previous
decompensation or persistent CSPH had an influence on the
hemodynamic response.

Conclusion: SVR after all-oral antiviral therapy is associated with an
improvement in systemic hemodynamics in patients with CSPH.
However, an increase in the prevalence of pulmonary hypertension
was detected, although of post-capillary characteristics. No associ-
ation with the type of antiviral therapy was found.

Journal of Hepatology 2019 vol. 70 | e1-e44 el3


mailto:p.j.trivedi@bham.ac.uk
mailto:slens@clinic.ub.es

ORAL PRESENTATIONS

PS-018

Paroxysmal nocturnal hemoglobinuria and Budd Chiari
syndrome: Impact of Eculizumab therapy on survival and liver
outcome in 54 patients: A multicentric valdig study
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Background and aims: Paroxysmal nocturnal hemoglobinuria (PNH)
is characterized by intravascular haemolysis and in 2-10% by Budd
Chiari syndrome (BCS). This study aimed at assessing characteristics
and outcome of patients with PNH and BCS, with the impact of
Eculizumab (currently indicated in PNH with hemolysis with clinical
symptom indicative of high disease activity (ie thrombosis), while
administration varies according to availability in each country).
Method: Retrospective analysis of patients with PNH and BCS
diagnosed in centers of the VALDIG network between 1987 and
2017. Primary end point was survival. Data are presented as median
[IQR] and n (%). Features associated with survival were assessed using
univariate Cox proportional hazards model. Survival curves were
obtained using the Kaplan-Meier methods, and compared treated
patients using the log-rank test.

Results: Fifty-four BCS patients (28men, 52%) were included (16 with
portal vein thrombosis), 23 [0-51] months after PNH diagnosis, aged
40 [33-52] and followed-up after BCS diagnosis 5 years, 95%CI [1-11].
In 22 patients, PNH was revealed by BCS. Clone size was 87% [74-4],
hemoglobin 10 [8-11] g/dl, LDH 783[564-16071]IU. Three had
associated myeloproliferative neoplasms. Thirty-five (62%) had
ascites, 20 (37%) oesophageal varices (6 variceal bleeding). All
received a stepwise therapeutic strategy, including, anticoagulation
(n=50; 92%), vein angioplasty/stent (n=4; 6%), transjugular

Intrahepatic Portosystemic Shunt (n =20, 37%) and/or liver trans-
plantation (n = 2; 4%). Venous thrombosis elsewhere at diagnosis and
during follow-up occurred in respectively 9 and 15 patients including
6 and 2 cerebral thrombosis. Arterial thrombosis occurred in 8
patients at diagnosis and 6 during follow-up. Complications were
severe bleeding n =17, sepsis n =14, recurrent thrombosis n = 15;
Overall, 17 (31%) patients died (infection, cancer, multiple organ
failure, haemorrhage and other causes), including 8 from liver
complications and 4 (7%) treated with Eculizumab. Thirty-three
(61%) patients received Eculizumab treatment, for 1254 days, CI 95%
[766-2130], 73 days[37-210] after BCS diagnosis in 31 patients. In
univariate analysis, Eculizumab treatment was significantly asso-
ciated with a better survival (HR 0.29 IC 95% (0.09-0.90) p = 0.03).0f
note, patients treated or not with Eculizumab had similar prognosis
scores at BCS diagnosis: Meld score 13 [12-16] vs 15 [13-22], Child-
Pugh score 9 [7-10] vs9 [7- 10], Clichy score 6[4- 6] vs 5 [4- 6]
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Figure: Overall survival according to Eculizumab therapy

Conclusion: Patients with PNH and BCS have frequent thrombosis
outside the splanchnic vascular bed, bleeding and severe septic
complications. Patients treated with Eculizumab have a significantly
better survival. Nevertheless, close follow-up is still needed in these
patients who may still have severe, lethal complications
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Response of liver and spleen stiffness to portal pressure lowering
drugs in a rat model of cirrhosis
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Background and aims: Liver stiffness (LS) is increasingly used to
screen for liver fibrosis, in addition, spleen stiffness (SS) is an
established parameter to assess portal hypertension which is tightly
related to the hemodynamics of blood flow and vascular resistance.
Little is known about the response of LS and SS to vasoactive
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substances. We here studied LS and SS in an TAA-induced cirrhosis rat
models after exposure to various vasoactive drugs using a miniatur-
ized Fibroscan platform (pFibroscan).

Methods: We induced cirrhosis in 24 wildtype 8 weeks old adult male
Wistar rats with 200 mg/Kg dosage of Thioacetamide (TAA) through
intraperitoneal injection of 50 mg/ml solution 2 times per week for 6
weeks. The six groups consisted of control (sodium chloride),
metoprolol, udenafil, enalapril, terlipressin and carvidelol. LS and SS
were measured by pFibroscan (Echosens, Paris). The rats underwent
general anesthesia with isoflurane inhalation. After anesthesia, abdom-
inal aorta, inferior vena cava and portal vein were cannulated with
24-gauge cannula and connected to Power lab device (AD instruments)
to continuously measure the mean arterial pressure (MAP), heart
rate (HR) and portal vein pressure (PVP). Drugs were injected
systemically and data were collected at time points 0, 15 and 30 mins.
Results: LS and SS was significantly higher in TAA treated rats than in
the control group (23.8 vs 3.8 kPa and 19.6 vs 47.8 kPa, P < 0.0001). In
addition, they had significantly bigger and heavier spleens (6 vs 4 cm
and 2.7 vs 1 gm, P <0.0001, respectively). In all drugs, LS and SS
followed tightly the change of the portal vein pressure (r = 0.681and
0.622, P <0.01, respectively). Also, SS was significantly correlated
with spleen size and weight (r = 0.723 and 0.663, respectively < 0.01).
Noteworthy, a significant decrease of PVP ranging from 22% to 34%
(p <0.05) was seen after 15 to 30 minutes with metoprolol, udenafil,
enalapril and carvedilol which was accompanied with a significant
decrease in LS and SS ranging from 18.2 to 44% (p < 0.05). (see the
Table) Interestingly, with terlipressin, LS and SS only slightly
decreased which could be explained by counteracting PVP and
MAP. Thus, while PVP decreased by 20% (p < 0.001), MAP increased
by 35% (p <0.001). Overall, carvedilol showed the best response
regarding the decrease of PVP, LS and SS. Of note, the heart rate
increased after metoprolol and udenafil injection (ca. 10%, P < 0.05),
while it decreased in response to terlipressin and carvedilol by ca
30% (p <0.01).

Conclusion: LS and SS strongly correlates PVP and responded
differently to various vasoactive drugs. Combined non-invasive LS
and SS measurement could be useful to monitor the patient’s
response and compliance to portal pressure lowering drugs.
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Spleen T1 and spleen diameter criteria can identify and exclude
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Background and aims: Application of Baveno VI criteria ( platelets >
150 x 10%/1, liver stiffness <20 kPa) can avoid 10-34% of screening
endoscopies for oesophageal varices needing treatment (VNT) in
compensated advanced chronic liver disease (cACLD), but still > 46%
endoscopies will be performed unnecessarily with no VNTs detected.
Magnetic resonance imaging (MRI)-derived spleen T1, cT1, extracel-
lular fluid volume fraction (ECV) and size measures have been
associated with portal hypertension. This study explores these spleen
MRI measures to improve the identification of patients with cACLD
with and without VNTs.

Method: Ninety-one patients with cACLD of mixed aetiologies had
spleen MRI, blood and liver stiffness assessment within median 30
days (IQR 11-117) of endoscopy screening for varices. MRI with
gadoxetic acid administration was used to measure spleen T1,
extracellular fluid volume fraction (ECV), volume and diameter.
Measures were explored for the identification of VNTs. New criteria
were derived to minimise the number of screening endoscopies for
VNTs subject to accepting that < 5% of VNTs will be missed. Baveno
and other published criteria were also tested.

Results: Patients had median age 61 years and 70% were male. VNT
prevalence was 14%. Spleen T1 x spleen diameter had the highest
accuracy for the identification of VNTs (area under the receiver
operator curve 0.87, p<0.001). Spleen T1<1307 ms or spleen
diameter < 137 mm was the best performing criteria to avoid
screening endoscopies for VNTS, saving 66% of endoscopies (table 1).

Table 1: Ability of non-invasive criteria to avoid endoscopy screening
for VNTs in cACLD.

Endoscopies ~ VNTs

avoided (%) missed (%)
New criteria
Spleen T1 < 1307 ms or spleen diameter 60 (66%) 0
<137 mm
Spleen diameter < 159 mm and platelets 52 (57%) 0
>112x 1071
Platelet/spleen volume < 0.267 x 10%/1/ml 49 (54%) 0
Spleen T1 x spleen diameter < 185088 46 (51%) 0
msmm
Spleen T1 < 1307 ms 41 (45%) 0
Spleen cT1 < 1252 ms 37 (43%) 0
Spleen diameter < 137 mm 36 (40%) 0
Spleen volume < 403 ml 33 (36%) 0
Platelet/spleen diameter < 1.27 x 10°/I/mm 24 (26%) 0
Platelets > 213 x 10%/1 15 (16%) 0
Spleen ECV < 0.317 13 (14%) 0
Published criteria
Baveno VI (platelets > 150 x 10°/1 and liver 16 (20%) 0
stiffness < 20 kPa)
Expanded Baveno (platelets > 110 x 10°/1 39 (48%) 2 (5%)
and liver stiffness < 25 kPa)
MELD = 6 and platelets > 150 x 10°/1 15 (16%) 0
LSPS < 1.33 23 (28%) 1 (4%)

Abbreviations: MELD, modified end stage liver disease score; LSPS, liver
stiffness and platelet count/spleen diameter ratio score; ECV, extracellular
volume fraction.

Conclusion: Spleen T1 and spleen diameter criteria have high
accuracy for the identification of VNTs and could reduce endoscopy
screening requirements for VNTs compared with published criteria.
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Background and aims: Portosystemic shunts (PSS) are common in
patients with advanced chronic liver disease (ACLD). However, the
relative impact of liver dysfunction, portal pressure and splanchnic
neoangiogenesis in the pathophysiological development of PSS
remains unclear. The pro-angiogenic placental growth factor (PIGF)
has been associated with the development of liver fibrosis and portal
hypertension in experimental studies. We assessed the association
between the extent of PSS and hepatic dysfunction, portal pressure
and PIGF levels in ACLD patients.

Method: 107 patients with ACLD were prospectively enrolled. Portal
hypertension was evaluated by hepatic venous pressure gradient
(HVPG), severity of hepatic dysfunction was evaluated by ALBI score,
FIB-4 score, MELD score and Child-Pugh score (CPS). PSS were
semiquantitatively categorised as mild, moderate and severe on
contrast-enhanced computed tomography (CT) and magnetic reson-
ance imaging (MRI) scans by two experienced radiologists.

Results: N =51 (47, 7%) showed mild PSS, while n=38 (35, 5%)
showed moderate and n =18 (16, 8%) severe PSS. The extent of PSS
(mild vs. moderate vs. severe) correlated with a higher prevalence of
portal vein thrombosis (PVT: 3.9% vs. 26.3% vs. 44.0%; p <0.001),
higher ALBI score (-2.41 vs. — 1.96 vs. —1.90; p =0.002) and FIB-4
score (3.9 vs.5.2vs.8.8; p < 0.001). There was a significant association
of PSS severity with HVPG (12 vs. 19 vs. 15 mmHg; p = 0.0095) and
MELD score (10 vs. 13 vs. 14; p = 0.0022). However, there was no
significant association between PSS and CPS (p = 0.1024). Also, PIGF
levels were not significantly different between patients with mild vs.
moderate vs. severe PSS.

Conclusion: The development and extent of portosystemic shunts
seems to be determined by severity of portal pressure and hepatic
dysfunction. Importantly, the presence of PVT, i.e. prehepatic portal
hypertension may be a major trigger for PSS development.
Surprisingly, PIGF levels did not correlate with the extent of PSS.
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Background and aims: The optimal timing of endoscopy in patients
with variceal bleeding from the upper gastrointestinal tract is
unknown. Current guidelines recommend performance of endoscopy
within 12-24 hours from hospital admission, but the evidence is
limited. Our aim was to describe the association between timing of
endoscopy and 42-day mortality in variceal bleeding.

Method: Analyses were performed on prospective collected data on
patients admitted with variceal bleeding at 34 centres in Europe and
Canada during in the period October 2011 to May 2015. Patients
transferred with bleeding from other hospitals and patients bleeding
from post-banding ulcers, or non-specified sources, were excluded.
Logistic regression analyses were used to investigate the association
between timing of endoscopy and 42-day mortality following
adjustment for confounding factors including age, sex, comorbidities,
liver function, previous decompensation, laboratory values, haemo-
dynamic parameters, and treatment with vasopressors. We evaluated
the association in: 1. All patients with variceal bleeding; 2. Patients
with Child-Pugh A or B-cirrhosis; and 3. Patients with systolic blood
pressure (SBP) < 90mmHg.

Results: A total of 2, 138 patients were considered for inclusion.
Following exclusion of transferred patients (n=607) and patients
with other sources of bleeding (n=163), 1, 373 patients were
included with mean age 59 years, and mean Child-Pugh score 8.2.
69%, 18%, 8% and 5% underwent endoscopy in the periods < 6, 6-12,
12-24, and > 24 hours, respectively. Mortality at 42 days was 26.2%.
Following adjustment for confounding factors, performance of
endoscopy within 24 hours from time of hospital admission was
associated with lower mortality in patients with Child-Pugh A or B
cirrhosis (Odds ratio (OR) 95% confidence interval (CI): 0.38 [0.16-
0.86]; p=0.020) and patients with SBp <90 mmHg (OR [95% CI|:
0.053;[0.006-0.51]; p = 0.011). Performance of endoscopy within 6 or
12 hours was not associated with further reduction in mortality
compared with endoscopy within 24 hours. We did not find a
significant association between timing of endoscopy and mortality
in the overall group of patients (OR [95% CI]: 0.51 [0.24-1.09]; p=
0.082).

Conclusion: Our data suggest that in patients presenting with
variceal bleeding, performance of endoscopy within 24 hours is
associated with reduced 42-day mortality in patients with Child-
Pugh A or B cirrhosis and in those with SBp < 90mmHg.
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Background and aims: Pre-emptive TIPS (p-TIPS) improves out-
comes in patients with acute variceal bleeding and high-risk of
treatment failure (HR-VB) compared to those receiving medical/
endoscopic treatment (Drug+Endo). However, current studies have
included a low number of p-TIPS patients precluding the evaluation
of factors predicting outcome after TIPS that may optimize its use.
The aim of the study is to identify prognostic factors in patients with
HR-VB treated with p-TIPS. In addition, if different risk-groups are
identified, the outcome observed in patients with p-TIPS will be
compared with that in patients sharing the same prognostic factors,
but receiving Drug+Endo.

Method: Individual data of all patients with HR-VB treated with p-
TIPS included in 4 published studies (2 randomized, 2 observational)
comparing p-TIPS vs Drug+Endo were analyzed to identify prognostic
factors of survival. Liver transplant was considered as a competing
event. Different prognostic models were developed avoiding redun-
dant variables. Continuous variables were considered as continuous
but also as categorical according to cut-off values identified by
Youden index.

Results: 169 HR-VB p-TIPS patients were included. At one year, 30
died and 15 were transplanted. Cumulative survival at 6 weeks and at
a 1 year was 91.2% and 76% respectively. At Cox uni and multivariate
analysis, age, alcoholic etiology, bilirubin, creatinine, Child and MELD
were associated with p-TIPS survival. From all significant models, the
one with best “c-statistic” index, and consequently with better
adjusted survival, entailed age > 65; Creatinine > 1.3 mg/dl; Child >
12 and alcoholic etiology. A score of 3.5, 3.5, 4 and 4 points was given
to each variable respectively. The model classified p-TIPS patients in
low (total score < 4 points: n = 46), medium (score from 4-7.5; n = 68)
and high (score > 7.5; n = 55) risk groups with a 1-year survival of 91,
83 and 55% respectively. Survival for all these 3 groups were better for
p-TIPS when, by using the same scoring system, we classified the 692
patients treated with Drug+Endo included in the previous studies
(low risk; n=383: 70%: p <0.02; Medium; n=124: 53%:p < 0.01;
High; n = 185; 44%:p < 0.05).

Conclusion: In HR-VB patients treated with p-TIPS, 3 different
prognostic risk groups can be identified. For all 3 groups of risk,
prognosis is better using p-TIPS than Drug+Endo. This fact

strengthens and reinforces the use of p-TIPS in patients with cirrhosis
and HR-VB.
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Background and aims: Early placement of transjugular intrahepatic
portosystemic shunt (TIPS) has been shown to improve survival in
high-risk patients (Child-Pugh B + active bleeding at endoscopy or
Child-Pugh C10-13) with cirrhosis and acute variceal bleeding (AVB).
However, whether the same results can be validated and achieved in
a broader population remains to be assessed.

Method: Consecutive patients with advanced cirrhosis (Child-Pugh B
or C) and AVB who had been treated with vasoactive drugs plus
endoscopic therapy (ET) were randomly assigned in a 2:1 ratio to
receive early TIPS treatment ( performed within 72hours after initial
endoscopy, early TIPS group) or continuation of vasoactive drug
therapy to day 5, followed by propranolol plus long-term endoscopic
band ligation for the prevention of rebleeding and a TIPS placement
as rescue therapy when needed (ET+ Drug group), respectively.
Primary end point was transplantation-free survival. Secondary end
points included failure to control bleeding or rebleeding, new or
worsening ascites, overt hepatic encephalopathy (OHE), other
complications of portal hypertension and adverse events.

Results: From May 2011 to September 2017, a total of 129 patients
were randomly assigned to the early TIPS group (n = 84) or the ET+
Drug group (n = 45). The transplantation-free survival rate was higher
in the early TIPS group compared with the ET + Drug group (6 weeks:
99% vs 84%; 1 year: 86% vs 73%; 2 years: 79% vs 64%; p = 0.039,
Figure A). Similar results were observed in a post-hoc competing risk
sensitivity analysis (Figure B). After adjusting the severity of liver
disease in the Cox regression analysis, early TIPS was associated a 56%
relative risk reduction in the mortality or transplantation at 2 years
(adjusted HR, 0.44; 95% CI: 0.22 to 0.88). Moreover, the beneficial
effect tending to favour the early TIPS was homogeneous across the
most of subgroups (Figure C). Finally, early TIPS placement was
associated with decreased risks of failure to control bleeding or
rebleeding as well as new or worsening ascites, without increasing
the frequency and severity of overt hepatic encephalopathy and other
adverse events.

Conclusion: Among patients with advanced cirrhosis and AVB, early
TIPS is superior to drugs plus endoscopic treatment in improving
transplantation-free survival rates, reducing failure to control bleed-
ing and new or worsening ascites without increasing the risk of overt
hepatic encephalopathy. Our results favour the early use of TIPS in
patients with advanced cirrhosis and AVB. (Trial registration:
ClinicalTrials.gov: NCT01370161)
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Elevated tissue homing of monocytes and increased cytotoxic
activity of CD8+ T-cells in immune checkpoint inhibitor-induced
hepatitis
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Background and aims: Checkpoint inhibitors (CPIs) targeting
cytotoxic T lymphocyte antigen-4 (CTLA-4) and programmed cell
death-1 (PD-1) are a novel class of cancer treatment which stimulate
anti-tumour immune responses. CPI treatment is frequently compli-
cated by immune-related adverse events, including CPI-induced
hepatitis (CPI-Hep) in up to 25% of patients on dual therapy. Here, we
sought to characterise the profile of circulating and hepatic immune
cells of patients with CPI-Hep.
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Method: Using multi-colour flow cytometry, we phenotypically and
functionally characterized circulating immune cells from healthy
controls (HC; n = 12), CPI-treated cancer patients with and without
hepatitis [CPI-Hep, grade 3-4 hepatitis, (n = 16); CPI-noHep, (n = 5)].
Monocytes were screened for activation and tissue-homing markers
as well as microbial clearance ( phagoburst, pHrodo). Lymphocytes
were monitored for activation (HLA-DR, CD25, ICOS) and function
[CD127, perforin, granzyme B (GZMB)]. Immunohistochemistry (IHC)
was performed on liver tissue from CPI-Hep/noHep (n = 3 each) and
pathological controls (PC) [resection margins of colorectal metasta-
ses, (n =2)].

Results: Patients with CPI-Hep had a lower proportion of non-
classical and intermediate and a higher frequency of classical
monocytes, compared to controls (A). Circulating monocytes in CPI-
Hep showed a higher proportion towards a CD163M8"CCR2Meh
phenotype (B), but unaltered microbial clearance capacity.
Proportions of CD4, CD8 and Tregs were comparable between CPI-
Hep/noHep and HC. However, in CPI-Hep, CD8" T cells presented an
activated HLA-DRMEPICOSMEM phenotype (C) with increased GZMB
and perforin production, compared to controls (D). Patients with CPI-
Hep showed lobular liver inflammation and focal aggregates of CD68
with CD3/CD8/CD25/GZMB positive cells whereas macrophages and
CD8* T cells were evenly distributed in PC and CPI-noHep. Double-
[HC revealed colocalization of cytotoxic CD8" T cells with CD68*/
CCR2" macrophages in livers of patients with CPI-Hep.

Conclusion: CPI-Hep is an emerging problem with the development
and wider application of cancer immunotherapy. Our novel data
suggest that CPI-Hep is associated with changes in both the myeloid
and CD8" T cell compartments. The coexistence of activated
circulating monocytes and increased CCR2* hepatic macrophages,
suggests monocyte recruitment to the liver may be important in
disease pathogenesis. Further studies will focus on the interaction
between cytotoxic T cells and monocyte-derived macrophages within
the liver and mechanisms of altered immune cell phenotype and
dysfunction during CPI-Hep.
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FOXO01-activitiy controls effector function of CXCR6+CD8+ T-cells
and prevents liver immune pathology during viral hepatitis and
non-alcoholic steatohepatitis

Michael Dudek’, Dominik Pfister?, Nina Kallin', Dirk Wohlleber,
donakonda sainitin', Mathias Heikenwilder?, Percy A. Knolle'.
TInstitute of Molecular Immunology and Experimental Oncology,
Technical University of Munich, Munich, Germany; >German Cancer
Research Center, DKFZ, Munich, Germany

Email: michael.dudek@tum.de

Background and aims: Recognizing foreign antigens as peptides in a
complex with MHC class I is indispensable for CD8* T-lymphocytes to
eliminate infected cells. Tight cellular co-regulation of metabolism
and immunity is required to control effector function, but the
mechanisms regulating organ-specific immunity in tissues rich in
nutrients such as liver remained unclear. CD8" T cells expressing the
chemokine receptor CXCR6 are important for staying as tissue-
resident memory T cells (T,,) in the liver and providing front-line
defense for infections. T, express high levels of effector molecules
like GzmB or IFN-y but how T,,, regulates their effector function in
order to avoid immune pathology is largely unknown. Here we
identify Foxo1-activity in CXCR6"CD8" T cells as critical regulator of
CXCR6 expression, metabolism and effector function during liver
disease states.

Method: Extracellular flux analysis, cytokine expression, cytotoxicity
assays were performed to study co-regulation of metabolism and
immunity of CXCR6"CD8" T cells and its dependence on Foxo1 in vitro
and ex vivo studies. Murine models of viral hepatitis and non-
alcoholic steatohepatitis (NASH) were used to explore Foxol-
dependent T cell immunopathology.

Results: RNA-seq and KEGG pathway analysis of CXCR6* memory
CD8" T cells of the liver compared to memory CD8" T cells from other
tissues revealed high GzmB level accompanied with downregulation
of Foxol-dependent pathways. Flow cytometric analysis of liver-
specific lymphocytes revealed a Foxol'®“CXCR6'GzmBMs"
CD69°CD8™ T cell population. Using germ-free mice and in vitro
studies we found that high GzmB level in Foxo1lowCXCR6+ CD8+ T
cells were dependent on the the presence of microbiota. We further
identified TGFB and IL15 as critical cytokines that downregulate
Foxol via PI3 K/pAkt pathway and inducing CXCR6"CD8" T cells
derived from CXCR6-CD122"CD8" T cells. To address the functional
consequence of CXCR6Foxo1'°¥Gzmb"#" CD8* T cells we performed
in vitro killing assays of infected and non-infected hepatocytes
demonstrating antigen-independent immune pathology against
hepatocytes in the presence of elevated levels of IL15 and acetate.
This development of autoimmune CD8" T cell effector function was
also be observed in NASH where we detected high numbers of
Foxo1'"“CXCR6*GzmBMe"CD69*CD8* T cells that caused liver
damage. Since TCR sequencing of hepatic T cells did not reveal
presence of particular T cell-clones in NASH, we assume that
increased effector function in CXCR6" CD8" T cells in the absence of
Foxo1-control caused antigen-independent hepatic
immunopathology.

Conclusion: Our results provide evidence for a critical role of Foxo1 in
controlling metabolism in CD8" T cells that is required to prevent liver
immunopathology and may explain metabolic CD8" T cell activation
in NASH causing sterile inflammation.
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Background and aims: Immune profiling is important to understand
the increased risks of hepatocellular carcinoma (HCC) in cirrhosis.
Lectin-like transcript 1 (LLT1) interacts with CD161, a receptor
expressed on most NK cells. Here we investigate LLT1 in the liver
and determine its effect on NK cell function.

Method: LLT1 expression in the liver was characterised with
immunohistochemistry (IHC) on formalin fixed liver tissue, and
quantified with real-time PCR using RNA extracted from liver tissue
snap frozen at the time of liver resection. GAPDH was the
housekeeping gene. Peripheral blood mononuclear cells (PBMCs)
from healthy donors and cirrhotic patients were surface stained for
CD3, CD56, CD161. Function was assessed against K562 targets
(PBMCs:K562, 5:1) with intracellular staining for Interferon gamma
(IFNy), and staining for degranulation (CD107a). CD107a was also
measured on healthy donor NK cells (n = 3) cocultured with target
cells expressing different surface levels of LLT1: Huh7 cells (low levels
of LLT1), Huh7 cells overexpressing LLT1 (achieved by transfection),
and Jurkat cells (lacking LLT1). Statistical analysis of variance (ANOVA)
was performed to compare each condition.

Results: Relative quantification (RQ) demonstrated a significant
upregulation of LLT1 in cirrhotic liver (median RQ of LLT1:371.7 vs.
1.0, cirrhotic liver (n = 5) vs. normal liver (n = 6), p <0.001). IHC
confirmed a homogenous expression of LLT1 on cirrhotic liver
hepatocytes, but no expression on normal hepatocytes (n = 23
cirrhotic livers vs. n = 18 normal liver margins). Circulating NK cells
had a significantly higher proportion expressing CD161 in cirrhosis
compared to healthy donor NK cells (91.3% vs. 87.2%, p = 0.05, n = 29
vs. n = 25). NK cells from cirrhotic donors also had attenuated
functional responses when co-cultured with K562 targets (cirrhotic
(n = 25) vs. healthy donors (n = 24): percentage positive expressing
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CD107a 59.8%vs69.3%, p < 0.05; percentage positive producing IFNy
41.8%vs48.3%, p < 0.05). CD161+NK cells from healthy donors had
reduced CD107a expression, compared to CD161-NK cells, when
cocultured with Huh7 cells expressing LLT1. When cocultured with
transfected Huh7 s overexpressing LLT1, as seen in cirrhotic livers,
there was a further significant reduction in the proportion of healthy
donor CD161+NK cells expressing CD107a (p < 0.05) compared to
CD161+ NK cells cultured with non-transfected Huh7s. In contrast,
CD107a expression in CD161+ and CD161-NK cells was not sig-
nificantly different when the target cell did not express LLT1 (Jurkat
cells).

Conclusion: LLT1 inhibits NK cytotoxicity via the CD161 receptor.
Upregulation of LLT1 in cirrhotic livers, coupled with the increase in
circulating CD161+NK cells contribute to the inhibitory NK cell profile
in cirrhosis. Future NK-mediated HCC immunotherapies may need to
overcome this inhibitory LLT1-CD161 interaction in cirrhosis.
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CD8+ T-cells and drives evolution of HDV

Valerie Oberhardt', Hadi Karimzadeh?®3, Muthamia M. Kiraithe',
Elahe Salimi Alizei', Jan Bockmann?, Julian Schulze zur Wiesch?,
Bettina Budeus®, Daniel Hoffmann®, Heiner Wedemeyer®”8,
Francisco Rodriguez-Frias®, Rosario Casillas®, Maria Buti®,

Antonina Smedile'®, Seyed Moayed Alavian'!, Andreas Heinold'?,
Florian Emmerich'®, Marcus Panning'4, Emma Gostick'?,

David A. Price’®, Jérg Timm'®, Maike Hofmann', Bijan Raziorrouh'”,
Robert Thimme!, Ulrike Protzer®%, Michael Roggendorf>>S,
Christoph Neumann-Haefelin'. 'University Medical Center,
Department of Medicine Il Freiburg, Freiburg, Germany; *Technical
University of Munich/Helmholtz Zentrum Miinchen, Institute of Virology,
Munich, Germany; >University Hospital of Essen, University of Duisburg-
Essen, Institute of Virology, Essen, Germany; “University Medical Center
Hamburg-Eppendorf, Department of Medicine, Hamburg, Germany;
SUniversity of Duisburg-Essen, Department of Bioinformatics, Essen,
Germany; °German Center for Infection Research (DZIF), Munich and
Hannover Sites, Germany; © Hannover Medical School, Department of
Gastroenterology, Hepatology and Endocrinology, Hannover, Germany;
8Essen University Hospital, University of Duisburg-Essen, Germany,
Department of Gastroenterology and Hepatology, essen, Germany; *Vall
d’Hebron Hospital, University Autonoma de Barcelona (UAB), CIBEREHD
and Departments of Biochemistry/Microbiology and Hepatology,
Barcelona, Spain; °University of Turin, Department of Medical Sciences,
Turin, Italy; "' Bagiyatallah University of Medical Sciences, Bagiyatallah
Research Center for Gastroenterology and Liver Diseases, Tehran, Iran;
2University Hospital of Essen, University of Duisburg-Essen, Institute of
Transfusion Medicine, Essen, Germany; >University Hospital Freiburg,
Faculty of Medicine, University of Freiburg, Institute for Transfusion
Medicine and Gene Therapy, Freiburg, Germany; 4University Hospital
Freiburg, Faculty of Medicine, University of Freiburg, Institute of Virology,
Freiburg, Germany; ">Cardiff University School of Medicine, Division of
Infection and Immunity, Cardiff, United Kingdom; "®Heinrich-Heine-
University, University Hospital, Institute of Virology, Duesseldorf,
Germany; "University Hospital Munich-Grosshadern, Department of
Internal Medicine II, Munich, Germany

Email: valerie.oberhardt@uniklinik-freiburg.de

Background and aims: Hepatitis D virus (HDV) super-infection of
hepatitis B virus (HBV)-infected patients is associated with rapid
progression to liver cirrhosis and hepatocellular carcinoma.
Treatment options are limited, and no vaccine is available. Although
HDV-specific CD8+ T cells are thought to mediate viral control, little is
known about the repertoire of targeted epitopes, and it remains
unclear why HDV-specific CD8+ T cells ultimately fail during
persistent infection. We aimed to define how viral escape impacts
the efficacy of HDV-specific CD8+ T-cells.

Method: 104 patients with chronic HDV/HBV infection were
analyzed for HLA class [ associated viral sequence polymorphisms.
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Candidate HDV-specific CD8+ T-cell epitopes overlapping these
sequence polymorphisms were predicted, tested, and characterized
in patients with resolved (n = 12) or chronic (n = 13) HDV infection.
One of the validated epitopes was used for phenotypical character-
ization of HDV-specific CD8 T cells using a highly sensitive tetramer-
based enrichment strategy.

Results: 21 HLA class I-associated viral sequence polymorphisms
were identified as highly significant (p <0.005). Five of these
polymorphisms were found to co-localize with experimentally
confirmed HDV-specific CD8+ T-cell epitopes. Importantly, variant
peptides were only partially cross-recognized, indicating viral escape.
Similarly, CD8+ T cells targeting escape variants display a ‘memory-
like’ phenotype, indicating a loss of antigen drive. These newly
identified epitopes were restricted by relatively infrequent HLA class [
allotypes, with a preference for HLA-B. In contrast, frequent HLA class
I alleles were not associated with viral sequence polymorphisms.
Conclusion: Using a viral sequence-based approach, we identified
new HDV-specific CD8+ T-cell epitopes, indicating a role for viral
escape as a determinant of immune failure. In turn, viral escape was
associated with uncommon HLA class I alleles, suggesting popula-
tion-level evolution of HDV.
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Background and aims: In an era of DAA against HCV, controversial
arguments have been prevailed in the recurrence and/or occurrence
of post-SVR HCC. Rapid and complete clearance of HCV from infected
hepatocytes by DAAs is reported to reduce the expression of ISGs,
thus probably resulting in the impairment of anti-malignancy
potential. An interaction between BDCA3" dendritic cells
(BDCA3*DC/cDC1/mDC2) and NK cells is recently reported to play
important roles in immune surveillance against cancer cells. We thus
aimed to clarify whether the gene expression and function of
antigen-presenting DCs, including BDCA3" subset, are restored or
not in patients with HCV infection after successful DAA treatment.
Method: At the baseline before the DAA therapy, we enrolled 53
patients with chronic HCV infection and age-matched 21 healthy
volunteers. In addition, we enrolled 14 patients with chronic HCV
infection who achieved SVR with glecaprevir/pibrentasvir. PBMCs
were collected at before, end of treatment (EOT) and 12 weeks
thereafter. Phenotypes of immune cells and degree of apoptosis were
analyzed by FACS. We performed the focused gene expression
analysis on peripheral DCs (CD3-CD14- CD19- CD56-HLA-DR+) by
single-cell RNA-seq (10X system). Alternatively, plasmacytoid DCs
(pDCs) and BDCA3*DCs were sorted from PBMCs and subjected to
gPCR and functional analyses with TLR ligands.

Results: At the baseline, the frequency of pDCs and BDCA3"DCs was
significantly lower in HCV-infected patients than in healthy volun-
teers (HVs) (pDCs, 0.18 vs 0.28%; BDCA3*DCs, 0.03 vs 0.06%). The
proportion of apoptotic cells were significantly higher in pDCs and
BDCA3*DCs in HCV-infected patients, suggesting that HCV provides
pro-apoptotic nature to DCs. IFN-a production by pDCs and IFN-:
production by BDCA3"DCs were decreased in patients with HCV
infection. RNA-seq revealed that, after DAA, downregulation of ISGs
(IFI44L, ISG15, LY6E), cancer-related genes (KLF6, PRMT9, MALAT1)
and maturation markers (NR4A2, CXCR4) were observed in
BDCA3*DCs. In this setting, enrichment analysis showed that pro-
apoptotic pathway gene sets were downregulated. By the qPCR
analysis at the baseline, we found that BCLX expression on
BDCA3"DCs was significantly decreased in patients compared with
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HVs, while the expressions of the other anti- or pro- apoptotic genes,
BCL2, MCL1, and BIM were comparable. After attaining SVR in treated
patients, the frequency, function, and BCLX expression on BDCA3*DCs
were restored to the pretreatment levels.

Conclusion: In patients with chronic HCV infection, dendritic cells
are decreased and functionally impaired, one of the reasons of which
is apoptosis-prone nature of immune cells. Attaining SVR with DAAs
restored the number, function and pro-survival BCLX expression in
BDCA3*DCs, supporting the notion that the eradication of HCV by
DAAs provides some immunological benefits to patients.

PS-030

Cure of hepatitis C virus has limited impact on the functional and
mitochondrial impairment of HCV-specific CD8+ T-cell responses
Amare Aregay’, Solomon Owusu Sekyere, Katja Deterdig?,

Kerstin Port”, Julia Dietz®, Caterina Bertowski>, Michael P. Manns®,
Markus Cornberg!, Heiner Wedemeyer?. 'Hannover Medical School,
Gastroenterology Hepatology and Endocrinology, Hannover, Germany;
2Essen University Hospital, Gastroenterology and Hepatology, Essen,
Germany; 3University Hospital Frankfurt, Department of Internal
Medicine, Frankfurt, Germany; “Hannover Medical School,
Gastroeneterology Hepatology and Endocrinology, Hannover, Germany
Email: wedemeyer.heiner@uk-essen.de

Background and aims: Hepatitis C virus (HCV)-specific CD8+ T cells
are functionally impaired in chronic hepatitis C. Even though HCV can
now rapidly and sustainably be cleared from chronically infected
patients, reverberation of HCV clearance on virus-specific CD8+ T cells
still remains elusive. Here, we aimed to investigate if HCV clearance
by direct acting antivirals (DAA) could restore the functionality of
exhausted HCV-specific CD8+ T cell responses.

Method: HCV-specific CD8+ T cells in PBMC obtained during and 6
months following IFN-free DAA therapy of 36 chronically HCV
infected patients were analyzed for comprehensive phenotypes,
proliferation, cytokine production, mitochondrial function and
response to immune-check-point blockades.

Results: We show that, unlike activation markers that decreased,
surface expression of multiple co-regulatory receptors on exhausted
HCV-specific CD8+ T cells remained unaltered after clearance of HCV.
Likewise, cytokine production by HCV-specific CD8+ T cells remained
impaired following HCV clearance. Proliferative capacity of HCV
multimer-specific CD8+ T cells was not restored in the majority of
patients. However, enhanced proliferative expansion of CD8+ T cells
after in-vitro HCV peptide stimulation was more likely in women,
patients with low liver stiffness and low ALT levels. Interestingly,
HCV-specific CD8+ T cells that did not proliferate following HCV
clearance could preferentially re-invigorate their proliferative cap-
acity upon in-vitro immune-check-point inhibition. Remarkably,
altered mitochondrial dysfunction exhibited by exhausted HCV-
specific CD8+ T cell could not be normalized after HCV clearance.
Conclusion: Taken together, our data implies that exhausted HCV-
specific CD8+ T cells during chronic HCV still remain functionally
and metabolically impaired at multiple levels following HCV
clearance in most patients. Our results might have possible implica-
tions for re-infection with HCV.

PS-031

RNAseq of liver biopsies following DAA-based therapy reveals a
greater enrichment in immune, interferon, cytokine and cell cycle
pathways compared to IFN-based therapy: Implications for DAA-
related sequelae

Jacinta Holmes"?, Ming-Lung Yu?, Shu-Chi Wang>, Meghan Sise?,
Chung-Feng Huang?, Chia-Yen Dai’, Wan-Long Chuang?,

Ching-Chin Lin3, Steve Rwema!, Esperance Schaefer!, Batul Kaj’,
Dong Chen’, Quijiu Sheng', Wenyu Lin’, Raymond Chung.
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Gastrointestinal Division, Boston, United States; %St Vincent’s Hospital,
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Hospital and Kaohsiung Medical University, Hepatobiliary and Internal
Medicine, Kaohsiung City, Taiwan; “Massachusetts General Hospital and
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Background and aims: HBV reactivation (HBVr) and autoimmune
disease (AID) are unexpected sequelae that emerged during
interferon (IFN)-free direct-acting antiviral (DAA) therapy for HCV.
The mechanism is unknown, particularly considering DAAs do not
posses direct immunomodulatory properties. In contrast, HBVr and
AID are well-recognized complications of IFN-based therapy, as IFN is
directly immunomodulatory, and has some but limited anti-HBV
activity. We sought to compare intrahepatic transcriptomic profiles
before and after IFN-free DAA-based and IFN-based (DAA-free)
therapy.

Methods: DAAs or peglFN+ribavirin (PR)-treated patients who
underwent liver biopsy before and at time of SVR assessment were
retrospectively identified. RNA was extracted from RNAlater liver
tissue and subjected to RNAseq. Pre and post-treatment transcrip-
tomes were compared according to treatment group and response.
Results: 39 patients were enrolled: DAA-treated with SVR (n = 13),
PR-treated with SVR (n = 13) and PR-treated non-SVR (n = 13).
Patients were matched for sex, HCV genotype, HCV RNA, fibrosis stage
and treatment history within each group. DAA patients were slightly
older and had lower ALT levels (p < 0.05). At baseline, intrahepatic
transcriptomic profiles did not differ among the three treatment
groups. There was no difference in transcriptomic profiles before and
after PR therapy in non-SVR patients. However, in DAA-treated
patients, 518 genes were differentially expressed between pre and
post-treatment liver biopsies. The top over-represented enriched
pathways involved the immune system, IFN signaling, cytokine
signaling, cell cycle and Rho effector pathways (FDR < 0.05). More
than 1, 550 genes were differentially expressed between pre and
post-treatment liver biopsies in PR SVR patients. The top over-
represented pathways were immune system, cytokine signaling, [FN
signaling, adaptive immune system, and cell cycle pathways.
Interestingly, the fold enrichment of these pathways was significantly
greater in DAA-treated patients.

Conclusion: We observed different patterns of changes in intrahe-
patic transcriptomic profiles between DAA-treated and PR-treated
patients who achieved SVR, with significantly greater induction of
immune-related and cell cycle pathways with DAA therapy. These
findings may have implications for the mechanisms of several
unexpected sequelae of DAA-based therapy, including HBVr itself
and the severity of HBVT, as well as the development of AID.

PS-032

Impact of antigen recognition on memory-like HCV-specific
CD8+ T-cells
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Katharina Jechow?, Janine Kemming!, Bertram Bengsch’,
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Maike Hofmann', Robert Thimme'. 'University Hospital Freiburg,
Department of Medicine I, Freiburg, Germany; “German Cancer
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Epigenetics, Freiburg, Germany; “German Cancer Research Center,
Department of Infectious Diseases, Molecular Virology; Division of Virus-
Associated Carcinogenesis, Heidelberg, Germany

Email: nina.hensel@uniklinik-freiburg.de

Background and aims: In chronic HCV infection, T-cell exhaustion
is described as a functional impairment of virus-specific T cells. We
have previously reported that exhausted HCV-specific CD8+ T cells
are comprised of terminally exhausted CD127-PD1hi and memory-
like CD127+PD1+ subsets. However to what extent memory-like
HCV-specific CD8+ T cells resemble conventional memory or
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exhausted cells and which impact viral antigen recognition has on
the phenotype of these cells remain unclear.

Method: In order to define the molecular determinants of memory-
like subsets, we conducted low-input RNAseq analyses of CD127/
PD1-based HCV-specific CD8+ T-cell subsets obtained during and
after chronic HCV infection targeting consensus and escaped
epitopes (n = 5 patients) and after spontaneous resolution of acute
HCV infection (n = 3 patients). Via unsupervised clustering, DESeq2
analyses and WGCNA, we investigated the similarities and differences
among the different subsets and clinical conditions.

Results: Although in chronic HCV infection memory-like HCV-
specific CD8+ T cells clearly exhibit characteristics of memory T
cells, on a transcriptional level, however, an exhausted signature is
dominant even after DAA-mediated viral clearance. Thus, memory-
like HCV-specific CD8+ T cells are distinct from conventional memory
T cells and rather resemble exhausted T cells. Furthermore, HCV-
specific CD8+ T cells targeting escaped epitopes also showed a clear
exhausted profile revealing an imprinted dysfunction and a fate of
exhaustion.

Conclusion: Thus, chronic HCV infection is strictly linked to an
“exhaustive” T-cell differentiation that is not simply reverted by
removal of viral antigen or loss of antigen recognition. This has
potential implications for the control of re-infection and therapeutic
vaccines.

Mechanism of regeneration response to injury

PS-033

Hepatocyte-specific deletion of ERK5 modulates liver
regeneration in mice

Giovanni Di Maira', Benedetta Piombanti', Andrea Lombardo’,
Marilena Fazi', Carmen Berasain? Matias A Avila?, Fabio Marra".
"University of Florence, Florence, Italy; *Universidad de Navarra,
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Email: fabio.marra@unifi.it

Background and aims: Liver regeneration induced by partial
hepatectomy (PH) involves several cell types and the activation of
multiple signaling pathway. The extracellular signal-regulated kinase
5 (ERK5) is a member of the Mitogen-Activated Protein Kinase
(MAPK) family implicated in cell survival, angiogenesis, differenti-
ation and proliferation. ERK5 is critical for the development and
growth of HCC, and we recently generated hepatocyte-specific ERK5
knock-out mice (ERK5AHep). The aim of this study to investigate the
contribution of hepatocyte ERK5 to liver regeneration, in a model
of PH.

Method: ERK5AHep mice were generated crossing ERK5 floxed mice
with mice expressing Cre-recombinase under the control of albumin
promoter. ERK5AHep mice animals of 16-24 weeks of age along with
Alb-Cre littermates (control mice) were subjected to a 70% partial
hepatectomy (PH). Mice were sacrificed at different time points.
Serum ALT and AST in the serum were measured using standard
assays. Intrahepatic gene expression was assayed by quantitative real
time PCR. ERK5 activation was assessed using phosphor-specific
antibodies.

Results: First we evaluated the activation state of ERK5 during liver
regeneration, Increased phosho-ERK5 signal was found between 6
and 9 hours after PH, corresponding to transition from the priming
phase, where hepatocytes prepare for cell cycle re-entry to the
progression phase of DNA replication and hepatocyte proliferation.
Next control and ERK5AHep mice were subjected to PH and sacrificed
at 24, 48 and 168 hours. Liver-to body weight ratio showed that liver
recovery was similar at 24 and 48 hours after PH, whereas at a late
time point (168 hours) a reduced hepatic regeneration in ERK5AHep
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mice was observed. This late decrease of regenerative response of
ERK5AHep mice correlated with reduced hepatic expression of cell
proliferation markers such as PCNA and cyclin B1. Reduced liver
regeneration was accompanied by severe liver damage at 24 and 48
hours, as indicated by elevated ALT and AST levels. Histologic analysis
showed that ERK5AHep exhibited hepatic necrosis, associated with
monocyte infiltration as indicated by evelevated intrahepatic expres-
sion of CD14 and CCL2 were elevated in ERK5AHep livers.
Conclusion: This study indicates for the first time that ERK5 exerts an
important role in the liver regeneration process participating in the
priming phase, that involves the activation of several proinflamma-
tory pathways, and in the progression phase that activates the cell
cycle machinery of hepatocytes.
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M(J: A therapeutic target in hepatic ischemia and reperfusion
injury
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Background and aims: Ischemia/reperfusion (IR) injury, a frequent
pathological process during liver resection, is a leading cause of post
transplantation organ dysfunction. The extent of the injury can
determine the success of the procedure and the survival of the
patient. Therefore, attenuation of pathology caused by the injury and
improving liver function after the procedure would be critical for
clinicians to diminish IR injury prevalence and improve the outcome.
Mitochondria play a key role in liver homeostasis; indeed, more
functional mitochondria induce hepatic regeneration. M(C], also
known as DNACJ15, is an endogenous negative regulator of complex
I, located in the mitochondrial electron transport chain. While under
normal conditions M(J deficiency does not result in an altered
phenotype in mice, its absence improves mitochondrial activity
without increasing mitochondrial ROS. We present M(C] as a new
target to minimize hepatic damage caused by IR injury and enhance
the efficiency of liver regeneration during liver resection.

Method: Partial hepatectomies (PH) and PH combined with IR
injuries were performed in MCJ-KO mice and in WT mice after MCJ
silencing.
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Results: We observed that the lack of M(J reduced liver damage and
induced hepatic regeneration after IR injury; MCJ-KO mice showed
lower levels of Caspase 3 and a significantly higher Cyclin D1
expression. Moreover, we saw an improved metabolic response to
hepatic insufficiency and an accelerated cell cycle progression during
liver resection, which led to a faster recovery of the hepatic mass. In
the initial phase after the PH, glucagon response was amplified in
MCJ-KO mice, characterized by increased cAMP and AKT signaling,
along with higher Ca* release from the endoplasmic reticulum (ER),
glycogen synthase kinase (GSK-3beta) inhibition and nuclear factor-
Kbeta (NFKbeta) translocation to the nucleus. In the proliferative
phase, ablation of M(J accelerated the induction of proliferative
markers. Indeed, after M(J silencing, an improved phenotype was
detected in an aging mice model that underwent partial hepatect-
omy. Hepatic insufficiency was ameliorated, PCNA expression
increased and steatosis reverted. Importantly, the combined proced-
ure of PH and IR injury that resemble liver transplant procedure
resulted in a 100% survival rate for MCJ-KO mice while just the 33% of
MCJ-WT mice survived the operation. Increased levels of MCJ] were
found in liver biopsies from all liver donors at 60 minutes after
normothermic regional perfusion (nRP) was started.

Conclusion: Overall, M(] silencing during liver resection emerges as
a promising therapy for IR injury and restoration of hepatic mass.

PS-035

The role of pericentral hepatocytes in homeostatic liver
regeneration: Caveats to lineage tracing from Axin2
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United Kingdom; >Medical Research Council (MRC) Centre for
Regenerative Medicine, University of Edinburgh, Edinburgh, United
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Background and aims: The liver is a paradigm for organ regener-
ation, however there is still an incomplete understanding of which
hepatocytes regenerate the liver. This has implications for liver
regenerative therapy.

Quiescent hepatocytes repopulate the liver parenchyma after partial
hepatectomy. However, during homeostasis or injury at least three
new sub-populations of hepatocytes have been reported to have
particular potential to regenerate. One is self-renewing Axin2+
hepatocytes which are adjacent to the pericentral veins. Lineage
tracing has suggested these hepatocytes, with active Wnt signalling
and Glutamine synthetase (GS) expression, are a major source of
homeostatic liver regeneration.

Method: Our aims were to 1) examine regional differences in
homeostatic hepatocyte proliferation and 2) to retest the role of
pericentral hepatocytes using Axin2+ lineage tracing studies. Wild
type and transgenic murine models, including lineage tracing from
Axin2CreER mice, were given BrdU and analysed via multiplex
immunohistochemistry, in-situ hybridisation and high throughput
image acquisition/analysis. qRT-PCR was used for analysis of Wnt
target gene expression.

Results: Quantification of homeostatic hepatocyte proliferation
identified the area between periportal and pericentral zones, zone
2, as the area in which hepatocytes are most likely to proliferate (BrdU
labelled/%total zonal hepatocytes: Ecad+ve zone 1, zone 2 and GS+ve
zone 3; 0.13, 0.15 and 0.02 respectively). These phenotype was also
seen with long term BrdU. When using established Axin2+ lineage
tracing methodology we observed preferential labelling of zone 3
hepatocytes (GS+ve), however hepatocytes from all zones were
labelled acutely in Axin2CreER LSL-tdTom mice. Increasing rates of
hepatocyte labelling occurred between days 2 and 5 across multiple
zones (labelled hepatocytes/%total zonal hepatocytes; GS+ve Days 2
and 5, 3.6 and 26.6 and GS-ve Days 2 and 5, 0.4 and 1.9 respectively).

Finally we examined the effects of the presence of an Axin2CreER
knock-in construct on the Wnt pathway, observing reductions in both
Lgr5 and GS.

Conclusion: This study identifies zone 2, and not the pericentral zone
3, as the zone in which hepatocytes are most likely to proliferate.
Previous Axin2 based lineage tracing reports pericentral restriction of
these hepatocytes. However, we show that Axin2 is expressed across
the lobule and the Axin2 reporter also labels hepatocytes across the
lobule without pericentral restriction. Following induction, progres-
sive labelling occurs which confounds attributing lineage tracing
specifically to the pericentral population. Finally, we demonstrate
that the Axin2CreER does not accurately reflect liver homeostasis, as
it affects the Wnt pathway. These results help reconcile the
discrepancies between differing lineage tracing studies in the liver.
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Optimization and validation of a novel three-dimensional
co-culture system in decellularized human liver scaffold for the
study of liver fibrosis and cancer
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Background and aims: Development of anti-fibrotic and anti-cancer
therapies suitable for human use remains an elusive goal due to
limitations in in vitro and in vivo models. Hence there is an urgent
need for improved preclinical models using 3 Dimensional (3D)
tissue-specific and disease-specific extracellular matrix (ECM) with
co-culture systems to preserve the level of complexity found in
human liver pathophysiology. The aim of this study was to develop
and validate a co-culture model using human liver 3D healthy and
cirrhotic scaffolds as a platform for drug testing.

Method: Decellularized 3D scaffolds obtained from healthy and
cirrhotic human livers were recellularized with human hepatic cell
lines LX2 and HEPG2 as single and co-cultures for up to 14 days.
Protein secretion, gene/protein expression involved in fibrogenesis,
hepatocyte functions and cytokine expression were compared
between mono-and co-culture models in both 3D ECM models. To
validate the system as a new drug testing platform, cultures were
treated with Sorafenib (7 pM) w/wo TGF-b1 (5 ng/ml) for 48hrs.
Results: Gene and protein secretion/expression was significantly
upregulated in co-cultures when cells were grown in 3D cirrhotic
scaffolds in comparison to 3D healthy scaffolds indicating specific
ECM-induced effects. Compared to the LX-2 monoculture in both 3D
ECM models, LX2 co-cultures secreted significantly less pro-col-
lagen1al, and mRNA expression of PDGFR-b, COL1A1, COL3A1, LOX and
IL-6 was downregulated, whereas being upregulated upon TGF-b1
exposure. In contrast, HepG2 gene expression of ALB, UGT1A1 and
HNF4a was similar when grown in mono or co-cultures.

To optimize Sorafenib’s anti-fibrotic effect, cell viability was not
affected in co-cultures treated with Sorafenib and w/wo TGF-b1. In
both 3D ECM scaffolds, co-cultures treated with Sorafenib showed a
significant reduction in PDGFR-b protein expression and pro-
collagen1al synthesis w/wo TGF-b1 exposure and demonstrated to
significantly abrogate TGF-b1-induced upregulation of COL1A1, LOX,
FN-1 and IL-6 gene levels. Ongoing experiments are performed to
investigate Regorafenib’s anti-fibrotic/anti-cancer effect.
Conclusion: Acellular human healthy and cirrhotic liver 3D ECM
scaffolds represent a suitable platform that mimic the natural physio-
pathological microenvironment. This new 3D platform constitute a
more reliable platform to screen anti-fibrotic and anti-cancer drugs
when compared to the standard 2D cell culture on plastic.
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SMURF1 aggravates liver steatosis by stabilizing SREBP-1C in an
E3 catalytic activity independent manner
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Background and aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common liver disorder characterized by the accumulation of
excessive lipid in liver. Although disturbance in energy homeostasis is
the main cause of the disease, the precise pathogenesis of NAFLD is
very complicated and remains largely unknown. Sterol regulatory
element binding protein-1c (SREBP-1c¢) is the main transcription
factor that mediates de novo lipogenesis. Smad ubiquitination
regulatory factor 1 (Smurfl) is crucial for numerous processes
including bone homeostasis, embryogenesis and pathogenic autop-
hagy. However, the role of Smurf1 in NAFLD remains unknown.
Method: We generated Smurfl-deficient mice fed with high-fat-diet
(HFD) to verify the function of Smurf1 in liver steatosis. Oil Red O
staining was performed to reveal the liver steatosis in Smurfl-
deficient mice or in Smurfl-knockdown cells. TG and ALT were
measured in Smurfl WT or knockout mice. Immunohistochemistry
and western blot were used to detect the changes of SREBP-1c and its
target proteins. Gene expression patterns were characterized by
quantitative reverse transcription PCR. The interaction of Smurf1
with SREBP-1c was identified by in vivo protein-protein interaction
assays. The protein stability and ubiquitination modification of
SREBP-1c was assessed by in vivo ubiquitination assay.

Results: Here we demonstrated that liver steatosis was obviously
alleviated in Smurfl-deficient mice fed with high-fat-diet (HFD).
Smurfl deletion significantly reduced the accumulation of lipid
droplets and triglycerides in hepatocytes. We showed that SREBP-1¢
levels were dramatically reduced in Smurfl-KO mice. Further
investigation found that Smurfl interacted with SREBP-1c both
in vivo and in vitro. Smurf1 protected SREBP-1c¢ from ubiquitination
and degradation probably through inhibiting its binding with Fbw7a,
which is a major ubiquitin E3 ligase for SREBP-1c. Additionally,
Smurf1 stabilized SREBP-1c in an E3 ligase catalytic activity-
independent manner.

Figure legend: The proposed model for Smurf1 stabilizes SREBP-1c in E3-
independent manner in fatty liver.

Conclusion: Results described in this study identify a previously
unknown function of the Smurf1 in an E3-independent manner to
regulate fatty liver development. Our findings unveil a novel
mechanism underlying pathogenesis of liver steatosis and also
provide a therapeutically potential target to combat NAFLD.
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Background and aims: Bile acids (BAs) facilitate fat absorption but
also modulate various metabolic pathways through activation of the
BA receptors FXR and TGR5, which have been identified as targets for
therapeutic interventions. However, fundamental differences in BA
metabolism between humans and mice complicates translation of
preclinical data. CYP2C70 was recently proposed to catalyze the
formation of rodent-specific muricholic acids (MCAs). We generated
an acute hepatic Cyp2c70 knock-out mouse model, using somatic
genome editing (see figure), to clarify the role of CYP2C70 in BA
metabolism in vivo and to evaluate whether its activity modulates
effects of pharmacological FXR activation on cholesterol homeostasis.
Method: The Cyp2c70 gene was acutely ablated in adult mouse livers
(Cyp2c70**°) by CRISPR/Cas9-mediated somatic genome editing
employing adenovirus-mediated delivery of single-guide RNA to
Cas9-transgenic mice.

Results: Hepatic CYP2C70 protein levels were reduced by ~95% in
Cyp2c70®*° mice. This translated into strongly increased contribu-
tions of chenodeoxycholic (CDCA) and ursodeoxycholic (UDCA) acids
and a concomitantly reduced contribution of mouse-specific beta-
MCA, resulting in a more hydrophobic BA pool (p < 0.001). Evaluation
of in vivo CDCA and UDCA metabolism using D4-labeled tracers
revealed 6beta-hydroxylase as well as C7-epimerase activity of
CYP2C70, delineating its importance in generating the characteristic
murine BA pool. Next, we assessed the impact of the humanized BA
pool on the response to pharmacological FXR activation. The
reduction of fractional cholesterol absorption observed in control
mice upon FXR activation with PX20606 (54% to 20%, p < 0.001) was
blunted in Cyp2c70**° mice (47% to 34%, p <0.01). Additionally,
augmented fecal cholesterol disposal in response to FXR activation
was impaired in Cyp2c70*° mice (p < 0.05), predominantly due to
reduced stimulation of transintestinal cholesterol excretion (TICE).
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Conclusion: CRISPR/Cas9-mediated deletion of hepatic Cyp2c70 in
adult mice translates into a human-like BA pool composition and
impacts the response to pharmacological FXR activation, emphasiz-
ing the importance to carefully consider the consequences of species-
specific (BA) metabolism in pre-clinical studies.
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Role of ductular reaction on the hepatic microenvironment in
chronic liver disease
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Background and aims: Ductular reaction (DR) expands in response
to the loss of hepatocyte replicative capacity in chronic liver diseases.
Yet, the role of DR in liver regeneration and its influence on the
hepatic microenvironment is still not well understood. The aim of this
study was to investigate the role of DR in tissue repair mechanisms
such as inflammation, angiogenesis and fibrosis in the context of
chronic liver disease.

Method: The hepatic transcriptomic profile was performed in normal
liver tissue (n = 6) and patients with different stages of alcoholic liver
disease (ALD) (n = 22). DR was obtained by laser microdissection of
KRT7+ cells (n = 6) and analyzed by RNASeq. Hepatic organoids were
generated from cirrhotic liver samples (n = 8), characterized by qPCR
and ELISA and used as in vitro model of DR. The effect of organoids
on: vasculogenesis was assessed on HUVEC cells cultured on
Matrigel; neutrophils was evaluated by qPCR and Migratest; hepatic
stellate cells (HSC) was evaluated by qPCR and wound-healing assay.
Results: Transcriptomic analysis of ALD samples showed the
correlation of DR with the expression of inflammation, angiogenesis
and fibrosis markers. Moreover, transcriptomic analysis of micro-
dissected DR cells showed the expression of genes related to
inflammation (CXCL chemokines), fibrogenesis (LOXL, TIMP1, ACTA2)
and angiogenesis (SLIT2, VWF, PECAM, VEGF). Histological assessment
showed that DR is associated with neutrophil infiltration, increased
angiogenesis and fibrosis. Liver organoids generated from cirrhotic
liver tissue expressed key markers of DR cells and showed a gene
expression profile similar to DR cells. Moreover, organoids secreted
inflammatory (CXCL5) and angiogenic factors (SLIT2), thus suggest-
ing the potential of liver organoids as an in vitro system to model DR.
Organoid conditioned medium promoted neutrophil migration and
an increased expression of inflammatory cytokines (IL14 and TNFa). In
addition, neutrophil conditioned medium up-regulated the expres-
sion of inflammatory chemokines (CXCL chemokines) in organoids,
suggesting a crosstalk between DR and neutrophils. Regarding the
potential role of DR in angiogenesis, organoid conditioned medium
induced tubule formation in HUVEC cell cultures, which was
dependent on SLIT2 production by organoids. Finally, organoid
conditioned medium enhanced HSC activation and wound-healing
response.

Conclusion: These results suggest that DR interacts with inflamma-
tory cells, HSCs and vascular cells. In the context of chronic liver
diseases, DR may exert an influence on the hepatic microenviron-
ment and tissue repair mechanisms such as inflammation, angio-
genesis and fibrosis.

PS-040

Bacterial infection upregulates TGR5 expression in a Kriippel-like-
factor 5-dependent manner
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Background and aims: G protein-coupled bile acid receptor 1
(GPBART1, TGR5) is one of the major effectors in bile acid sensing with
demonstrated influence on metabolic, inflammatory, and prolifera-
tive processes. TGR5 is abundantly expressed in monocytes/macro-
phages and its activation in these cells is associated with a reduced
nuclear factor kappa B (NFkB)-dependent inflammatory responses.
The transcription factor Krueppel-like factor 5 (KLF5) has been shown
to associate with NF«B to regulate genes involved in inflammation.
Aim of our study was to investigate the role of KLF5 in the
upregulation of TGR5 in inflammatory liver disease using different
mouse models.

Method: TGR5 and KLF5 mRNA expression in bone marrow-derived
macrophages (BMDM s) as well as in mice livers and human peripheral
blood mononuclear cells (PBMC) were quantified by real-time PCR in
relation to an endogenous control (HPRT1). Binding of the transcrip-
tion factor KLF5 to the TGR5 promoter was verified by Chromatin
Immunoprecipitation (ChIP). The survival of the TGR5 knockout (KO)
and wildtype (WT) mice was monitored after the injections with 22,
5 ug/g BW lipopolysaccharide (LPS) or infection with 8 x 10 CFU/ml
Listeria monocytogenes (L.m.). Serum levels of AST and ALT were
analyzed by using Spotchem-biochemical analyzer. Flow cytometry
has been used to examine immune cells in non-lymphoid tissues.
Results: TGR5 and KLF5 mRNA expression was significantly upregu-
lated in murine BMDMs or human PBMC as well as in livers from WT
mice after LPS injection or L.m. infection. Furthermore, TGRS staining
in CD11 positive macrophages in the mouse liver was increased.
Chromatin immunoprecipitation confirmed binding of KLF5 to the
TGR5 promotor region. KLF5 increased the TGR5 promoter activity
and the effect was lost when the binding sites for KLF5 in the TGR5
promoter region were mutated. LPS and L.m. injection resulted in
severe liver injury in TGR5 deficient mice as determined by AST and
ALT elevation. Moreover, mortality was significantly increased in
TGR5 knockout mice. This phenotype was mirrored by immune-cell
specific TGR5 knockout mice.

Conclusion: The TGR5 and KLF5 mRNA expression was significantly
upregulated in murine and human macrophages and livers of WT
animals after LPS injection or Listeria infection, indicating that TGR5
may confer protective effects in the WT animals, most likely through
KLF5. In contrast, TGR5 deficient mice manifest increased mortality
after LPS or L.m. injection underscoring the important role of TGR5 in
inflammatory liver disease.

Liver tumours - Experimental
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Intense angiocrine crosstalk between liver endothelial cell
subtypes leads to liver capillarization and recruitment of myeloid
progenitors
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Background and aims: In hepatocarcinogenesis capillary endothelial
cells (CECs) gradually replace liver sinusoidal endothelial cells
(LSECs) in a tumour-supportive process termed capillarization. An
in-depth molecular characterization of LSECs, CECs and liver
macrophages in hepatocarcinogenesis is however still missing.
Method: An inducible mouse model with hepatocyte-specific
expression of the constitutively active oncogene yes-associated
protein (YAPS127A) was used to purify primary LSECs, CECs and
liver macrophages. RNA was subjected to transcriptomic profiling.
Predicted paracrine interactions were functionally tested in vitro.
Kinase inhibition by Cabozantinib in vivo served as a model of HGF/c-
Met axis perturbation.

Results: A progressive expansion of CECs from 4 + 2% in healthy livers
to 61 +30% in YAP induced hepatocellular carcinomas (HCCs) was
observed. Transcriptome data revealed an intense paracrine crosstalk
between CECs and LSECs including the ligand/receptor pairs VEGFC/
Flt4, CXCL12/CXCR4, and the HGF/c-Met. Interestingly, a dynamic
upregulation of c-Met was detected in CECs, while HGF was
exclusively expressed by LSECs. Functionally, HGF stimulation of
endothelial cells was associated with increased cell motility. In vivo,
perturbation of the HGF/c-Met axis by Cabozantinib led to a 67%
reduction of CEC sprouting. CEC expansion was also associated with
an upregulation of myeloid recruiting genes. Indeed, a perivascular
recruitment of CD11b+ F4/80+ macrophages was observed that lacked
the typical Kupffer cell expression signature. Lastly, capillarization
served as a prognostic biomarker in human HCCs and was associated
with increased MO macrophage infiltration.

Conclusion: A crosstalk between LSECs and CECs in hepatocarcino-
genesis initiates capillarization. Angiogenesis perturbation could
synergistically prevent tumour progressive capillarization and inhibit
an influx of disease-modifying myeloid cells.

PS-042

Interventional targeting of cyclin E1 during hepatocarcinogenesis
limits stem cell traits and hepatic myeloid cell homing and
attenuates cancer progression
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Background and aims: Hepatocellular carcinoma (HCC) is one of the
most severe tumor diseases with increasing incidence and limited
treatment options. HCC initiation and progression are associated with
persistent proliferation of hepatocytes and non-parenchymal cells.
Proliferation is related to cell cycle activity, which is basically
regulated by cyclins and Cyclin-dependent kinases (Cdks). E-Type
cyclins (Cyclin E1, E2) and their canonical binding partner Cdk2 are
key mediators of early cellular DNA replication. Own work demon-
strated an essential role of Cyclin E1 and Cdk2 specifically for
initiation of HCCs in a murine prevention model (Sonntag et al., PNAS
2018 Sep 11;115 (37):9282-9287). In the present study, we investi-
gated the therapeutic benefit of Cyclin E1 or Cdk2 gene targeting after
onset of hepatocarcinogenesis (intervention model).

Method: In this study, conditional Cyclin E1 (CcnE1f/f) or Cdk2
(Cdk2f/f) mice in a C57B6/] background with inducible Cre-
recombinase under control of the Mx-gene promoter were used.
For HCC induction, 14 days old male mice were intraperitoneally (i.p.)
injected with diethylnitrosamine (DEN). Cre-negative littermates
were used as controls. After 22 weeks (stage of early HCC),
interventional inactivation of Cyclin E1 or Cdk2 in hepatocytes and
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the hematopoietic cell compartment was performed by three i.p.
injections of poly-I:poly-C. Two weeks and 16 weeks after interven-
tion, mice were analyzed for tumor burden, proliferation, stemness,
DNA repair and the microenvironment composition to determine
immediate and long term treatment effects.

Results: At the age of 40 weeks, interventional inactivation of Cyclin
E1 resulted in a significant reduction of tumor numbers and size
compared to DEN-treated control mice. This finding was associated
with a decreased overall hepatic proliferation and intratumoral
down-regulation of cell cycle activators, tumor markers, stem cell
traits and vascularization. Already two weeks after intervention,
Cyclin E1 deletion significantly reduced the expression of pro-
proliferative genes. Importantly, Cyclin E1-independent growth in
remnant tumors was associated with sustained expression of DNA
repair genes. Moreover, Cyclin E1 inactivation also changed the
composition of the myeloid HCC microenvironment (e.g. myeloid-
derived suppressor cells) pointing to a new role of Cyclin E1 for
immune progenitor cell homing during liver cancer development. In
sharp contrast, interventional inactivation of Cdk2 after onset of
hepatocarcinogenesis did not reveal any beneficial effect on tumor
burden.

Conclusion: Cdk?2 is essential for HCC initiation, but surprisingly fully
dispensable for HCC progression. However, interventional inactiva-
tion of Cyclin E1 during early HCC progression attenuates disease
development. Hence, Cyclin E1 presents a promising therapeutic
target for treatment of HCC patients.
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Dual targeting of G9a and DNM-methyltransferase-1 for the
treatment of experimental cholangiocarcinoma
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Background and aims: Cholangiocarcinoma (CCA) is a deadly
disease usually diagnosed at advanced stages when treatment
options are limited. CCAs are histologically and molecularly hetero-
geneous tumors highly resistant to systemic therapies, and targeted
drugs are yet to prove their efficacy. Identification of novel targets for
CCA treatment is therefore necessary. Epigenetic alterations are
increasingly recognized in CCAs which may constitute druggable
targets. DNA and histone methylation reactions functionally cooper-
ate in fostering tumor growth. We evaluated the therapeutic efficacy
of a first-in-class substrate-competitive dual G9a H3K9-methyltrans-
ferase and DNA-methyltransferase 1 (DNMT1) inhibitor in different in
vitro and in vivo CCA models.

Method: G9a and DNMT1 mRNA and protein levels were examined in
human CCA tissues by gqPCR and immunohistochemistry. Dual
targeting of G9a and DNMT1 was examined in CCA cells by
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combination treatment with the G9a and DNMT inhibitors BIX-01294
and decitabine. Anti-CCA efficacy of our G9a/DNMTT1 inhibitor lead
compound, CM-272, was tested in human CCA cells, alone and in
combination with cisplatin, Mcl-1 or ErbB inhibitors. Microarray
transcriptomic analyses were performed in two CCA cell lines treated
with CM-272. CM-272 was also tested in subcutaneous and
orthotopic mouse xenografts of human CCA cells, and in a new
model of cholangiocarcinogenesis (mice with JNK1/2 deletion in
hepatocytes, JNKAPeP2),

Results: G9a and DNMT1 expression was increased in human CCA
samples and CCA cell lines compared to non-transformed tissues and
cells. Combined treatment of CCA cells with BIX-01294 and
decitabine resulted in synergistic growth inhibition. CM-272
showed GI50 values in the nanomolar range in six human CCA cell
lines and markedly inhibited their colony formation capacity. CM-272
synergized with cisplatin, an Mcl-1 inhibitor, or the ErbB pathway
inhibitors afatinib or lapatinib in the inhibition of CCA proliferation.
CM-272 inhibited the growth of subcutaneous and orthotopic CCA
xenografts, and the development of preneoplastic CCA lesions in
JNK~hePa mice, In CM-272 treated mice no systemic or hepatic toxicity
were observed. Mechanistically, microarray analyses showed that
CM-272 induced a strong metabolic reprogramming and interfered
with growth factor signaling pathways in CCA cells

Conclusion: Pharmacologic interference with G9a and DNMT1 might
be a promising strategy for the development of effective therapies
against CCA
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Identification of a pan-gamma-secretase inhibitor response
signature for notch-driven cholangiocarcinoma
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Background and aims: Cholangiocarcinoma (CCA) mortality rates
are increasing. NOTCH pathway reactivation has been reported in CCA
to conflicting degrees, hindering prioritization of therapeutic targets
and identification of candidate responder patients for NOTCH-
directed therapies. As 40% of NOTCH-directed clinical trials in
cancer have been terminated or withdrawn, thorough guidelines
for patient selection are clearly required. Here, we identified a
transcriptomic signature capable of predicting pan-y -secretase
inhibitor (GSi) response across multiple patient cohorts and CCA
models, as well as diverse cancer types.

Method: Transcriptomes were analyzed from 341 CCA patients.
Models of GSi-sensitivity and -resistance were initially identified
from 13 CCA cell lines in vitro, followed by subcutaneous CCA
xenograft models. The responder signature was developed by
transcriptome profiling of murine tumors and tested for enrichment
across diverse hydrodynamic models and patient subgroups. Pan-
cancer analysis of this signature was also pursued in 9409 patient
tissues (31 cancer types) and 60 cancer cell lines.

Results: A NOTCHI™&" CCA patient subgroup was identified,
characterized by distinct stromal infiltration and lymph node
metastasis. Extensive NOTCH network imbalance, including multiple
ligand and receptor usage, identified the y-secretase (GS) complex as
an optimal therapeutic target. Treatment using two GSi classified
HuCCT-1 and WITT as models of sensitivity and resistance, respect-
ively. Subcutaneous transplantation of sensitive and resistant CCA cell
lines pre-treated with a GSi cocktail demonstrated anti-neoplastic
effects in the sensitive model only and led to development of a 225-
gene responder signature. This signature was enriched in intrahepatic

tumors developed by hydrodynamic injections of activated NOTCH as
compared to AKT-RAS-driven tumors (p <0.001), as well as in a
subgroup of CCA patients (p = 0.0232). Candidate GSi-responder
patients were characterized by grossly unique intra-tumoral stromal
reaction and signaling pathways, as well as metastasis (p = 0.0078)
and cancer stemness (p = 0.0142) signatures. Pan-cancer analysis
identified 41.9% cancers to harbor prospective GSi-responder
patients. This signature was also capable of discriminating nanomolar
versus micromolar sensitivity of 60 tumor lines to GSi with an AUC of
1 (versus AUC:0.50-0.61 for NOTCH receptor expression).

Conclusion: Identification of this pan-GSi-responder signature may
facilitate precision medicine application of NOTCH-directed therapy
in CCA as well as prospectively across diverse malignancies. This is
supportive of basket trial approaches using this theranostic signature.
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HCC promotes autophagy in hepatic stellate cells, leading to HCC
progression via IL-6/STAT3 signaling
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Background and aims: Autophagy, a system of degradation of
proteins and organelles, in hepatoma cells is supposed to promote
the progression of cancer. However, the effect of autophagy in hepatic
stellate cells on hepatocellular carcinoma (HCC) has not yet been
clarified.

Method: HepG2 cells were used as human hepatoma cells and LX2
cells as human HSCs. Autophagy was examined from the ratio of the
fluorescence intensities of GFP and RFP using LX2 cells overexpres-
sing GFP-LC3-RFP-LC3AG probe. HSC-specific Atg7 knockout (G-Atg7
KO mice) mice were generated by crossing GFAP-Cre mice and Atg7 fl/
fl mice. These mice were administered streptozotocin at the age of 2
days followed by a high-fat diet feeding.

Results: When co-culturing LX2 cells with HepG2 cells, autophagy in
LX2 cells was promoted and cell viability in HepG2 cells were
increased. TagMan Array using chemokine panel revealed WNT2,
CER1, IL1B and IL6 expression levels were significantly increased in
LX2 cells co-cultured with HepG2 cells. Among them, only IL-6 was
detected by ELISA in co-cultured medium of LX-2 and HepG2 cells.
Their IL-6 levels were significantly higher than those in LX2 mono-
cultured medium, while IL-6 in HepG2 mono-culture medium was
not detected. siRNA-mediated knockdown of Atg7 in LX2 cells
decreased IL-6 levels in cultured medium. Co-culture with LX2 cells
increased cell viabilities with pSTAT3 activation in HepG2 cells, which
was attenuated by siRNA-mediated knockdown of Atg7 in LX2 cells.
HepG2 cells, but not LX2 cells, were successfully engrafted into NOG
mice. The growth of xenograft tumor of HepG2 cells in NOG mice was
accelerated by co-transplantation with LX2 cells. The acceleration
was suppressed by Atg7 KO using CRISPR-Cas9 system in LX2 cells.
Wild-type (WT) mice or HSC-Atg7 KO mice were administrated with
streptozotocin, and fed a high fat diet. Atg7 was efficiently inhibited
in stellate cells isolated from HSC-Atg7 KO mice. At 20 weeks of age,
there was no significant difference in fat body weight ratio, body
weight, blood glucose level, serum ALT and insulin levels between
them. Macroscopic tumor formation rate was lower in G-Atg7 KO
mice than WT mice. The maximum size of liver tumors were
significantly suppressed in G-Atg7 KO mice (2.0 £ 2.1mm v.s. 10.0 =
5.8mm (p = 0.002)) with decrease in pSTAT3 expression levels of
tumor lesions.The number of liver tumors were also significantly
suppressed in G-Atg7 KO mice.

Conclusion: HCC promotes autophagy in stellate cell, which
modulates inflammatory cytokine such as IL-6, leading to progression
of HCCs.
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Suppression of complex protumorigenic phenotypes in chronic
injury-associated hepatocarcinogenesis is dependent on IL-6/
STAT3 signaling
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Background and aims: Hepatocelluar carcinoma (HCC) typically
develops on a background of chronic hepatitis. Evidence from
chemical-induced HCC associated experimental models with acute
liver injury indicates that interleukin-6 (IL-6) is a crucial factor
driving hepatocarcinogenesis. However, in chronic liver injury, where
IL-6 is an established hepatoprotective factor, its role in hepatocarci-
nogenesis remains unresolved. We investigated the roles of IL-6
and signal transducer and activator of transcription 3 (Stat3) in liver
cancer in multidrug resistant gene 2 knockout mice (Mdr2~/~), which
develop primary sclerosing cholangitis and are a physiologically
relevant model of hepatitis-associated HCC.

Method: IL-6 knockout (IL-6/-) mice, and hepatocyte-targeted Stat3
knockout mice (Stat3*"P), were crossed into Mdr2~/~ mice generat-
ing Mdr27/7IL67/~ and Mdr27/-Stat3*"P mice, respectively.
Additionally, the transgene encoding sgp130Fc (a selective inhibitor
of soluble IL-6 receptor sIL-6R mediated trans-signaling) was
introduced to generate Mdr2~/~sgp130Fc mice. Mice were followed
for the development of hepatitis and tumorigenesis over the course
of 14 months.

Results: IL-6/Stat3 signaling deficient Mdr2~/~ mice of both genders
displayed increased liver injury (ALT) and fibrosis from an early age
together with increased dysplastic nodule formation and uniformly
presented with accelerated and increased tumorigenesis. Gene
expression and bioinformatics analyses of female WT, Mdr2~/~, and
Mdr2~/-IL67/~ mice revealed close associations of the aggravated
tumorigenesis with the presence of four aberrant, HCC-linked
phenotypes in the IL-6 deficient mice: i) reduced hormone-mediated
protection; ii) hepatosteatosis; iii) inflammation and iv) cellular
senescence. But, ovariectomy of Mdr2~/~ mice reduced liver injury
and tumorigenesis, and dietary restriction experiments, although
reducing steatosis, did not affect tumorigenesis; thus ruling out loss
of hormonal-protection and hepatosteatosis as underlying causes.
Immunostaining analysis confirmed the increased inflammatory
status, particularly involving macrophage (F4/80) infiltration.
Cellular senescence, as indicated by levels of p21, yH2AX, and SASP
factors (TGFB, Mmp2, Timp1 and Timp2), was strongly reduced in
young (3 months) IL-6 signaling deficient Mdr2~/~ mice, but
surprisingly increased in older mice (14 months). In contrast,
expression of other SASP factors, including PAI-1, Cxcl14, ¢cGAS and
STING, were significantly reduced at all ages; together suggesting a
strong, age-dependent disruption in cellular senescence and the
SASP in IL-6 deficient strains.

Conclusion: Loss of IL-6/Stat3 signaling strongly aggravates hepato-
carcinogenesis in Mdr2~/~ mice associated with a profound age-
dependent disruption in cellular senescence and increased macro-
phage infiltration.
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HSD17B13 loss of function variant protects from hepatocellular
carcinoma developed on alcohol related liver disease
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Background and aims: Recently, a loss of function variant
(rs72613567) of 17-beta-hydroxysteroid dehydrogenase 13
(HSD17B13) has been identified as protective in non-alcoholic and
alcoholic liver disease. However, the role of this SNP in hepatocellular
carcinoma (HCC) development is currently unknown. We aimed to
assess the impact of this variant in European patients with HCC
developed on chronic liver disease (CLD) of various severities and
etiologies.

Method: HSD17B13 rs72613567, PNPLA3 rs738409 and TMG6SF2
rs58542926 were genotyped using a case control study design
including 1018 patients with HCC (mean age 64 years, 83% of male,
alcoholic liver disease 35%, hepatitis C 25%, non-alcoholic liver
disease (NAFLD) 12%), 988 patients with CLD without HCC (mean age
of 55 years, 68% of male, alcoholic liver disease 42%, hepatitis C 33%
and NAFLD 18%) as well as 503 healthy individuals from 1000genome
project all from European descent. We compared the genotype
distribution between CLD patients and healthy controls from the
1000genome project, and between HCC patients and CLD patients
using Chi-square test and logistic regression.

Results: Heterozygous T/TA of HSD17B13 were significantly less
frequent in patients with CLD (32%, P = 0.001) and in cirrhotic
patients (31%, P = 0.0008) compared to healthy control of
1000genome population (40%). Among etiologies of CLD, 