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Registration of Clinical Trials

The Journal of Hepatology endorses the policy of the WHO and the International Committee of Medical Journal Editors ICMJE) on the
registration of clinical trials. Therefore, any trial that starts recruiting on or after July 1, 2005 should be registered in a publicly owned,
publicly accessible registry and should satisfy a minimal standard dataset. Trials that started recruiting before that date will be considered
for publication if registered before September 13, 2005.

More detailed information regarding clinical trials and registration can be found in New Engl J Med 2004; 351:1250-1251 and New Engl J
Med 2005; 352:2437-2438.

Available online at www.sciencedirect.com

ScienceDirect

for online access via your library
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The objective of DECISION is to better understand the pathophysiology of decompensated
cirrhosis leading to acute-on-chronic liver failure (ACLF) or death. This consortium will
take advantage of already existing large and clinically well-characterised patient cohorts to
develop reliable prognostic and response tests and combinatorial therapies tailored to the
needs of individual patients to decrease the risk of short-term death.

® Pathophysiologic elucidation of acute decompensated cirrhosis at the systems level
(genetics, epigenetics, transcriptomics, metabolomics, lipidomics, miR, and analysis
of extracellular vesicles)

@ Integration of existing clinical data and new multi-omics data from 2,200 patients
with more than 8,600 measurements

® Development of new combinatorial therapies
@ Optimization of therapies using existing and new animal models

® Development of novel and robust tests for prediction of outcome following traditional treatment
versus response to new therapies

@ Phase Il clinical trials to test new combination therapies

@ Creation of new guidelines for outcome prediction and personalized treatment of acute
decompensated cirrhosis to prevent ACLF to death
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Liver Investigation: Testing Marker Utility in Steatohepatitis

e 54 partners
¢ 14 countries for clinical recruitment
e True public-private co-funding model

The overarching aim of LITMUS is to develop, robustly
validate and advance towards regulatory qualification
biomarkers that diagnose, risk stratify and/or monitor
NAFLD/NASH progression and fibrosis stage.
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Screening for liver fibrosis
population-based study
across European Countries

A project that will change the paradigm
of diagnosis of chronic liver diseases

AlIM:

To assess the prevalence of liver fibrosis in the general population
using Transient Elastography, with the objective of establishing
criteria for screening for liver fibrosis in the population.

CLINIC e € uera 2 e
AP-HP. ! i
Haspital Universitari mmmh:nmt-i:.r:;
Institut Catala  $4®) IDIAP university of
de la Salut )\® JordiGol OUH E Nottingham
. od.ense. . UK | CHIRLE | WAULRYSLE
QL c:-\ﬁ University Hospital
Germans Trias i Pujol Vall d'Hebron Nottingham
IO - (OPEN_____ University Hospitais
- EOE UNIVERSITATu
Erasmus MC B unversmatsmedizin. BARCELONA mw
dU{ vag MAINZ o Patienty” Association
2% h cyCL |
2o ar - achosens o
““EASL S e P
AR, RoyalFros Londen
Supereamputing .G ENESIS University of
s A Biomed Zurich™

muw w60
NN eithbolnce Bubaa
LRTE

An Horizon 2020 funded project - Grant Number 847989




MICROBiome-based biomarkers
to PREDICT decompensation of
liver cirrhosis and treatment response

(MICROB-PREDICT

Project duration
6 1/4 years

Grant amount
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will investigate
the human microbiome to identify predictors and mechanisms associated with the
development of decompensation of cirrhosis and progression to
acute-on-chronic liver failure (ACLF) and death.
New microbiome-based tests for better stratification of cirrhosis patients
Personalized prediction and prevention of decompensation and ACLF
Clinical trial to predict response to treatment
Modern, effective nanobiosensors as clinical tools with improved specificity
More personalized treatment _
Increased survival times ¥
Decreased costs for the health systems
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Efficacy and safety of ALXN1840 versus standard of care in Wilson
disease: primary results from an ongoing phase 3, randomized,
controlled, rater-blinded trial

Karl Heinz Weiss', Michael Schilsky?, Anna CzlonkowskaZ,

Fred Askari?, Aftab Ala®, Peter Ferenci®, Peter Ott’,

Dzhamal Abdurakhmanov®, Ferenc Szalay®, Piotr Socha'®,

Norikazu Shimizu!!, Jeff Bronstein'?, Danny Bega!3, Sihoun Hahn'®,
Eugene Swenson'®, Yi Chen'®, Aurelia Poujois'®. 'Krankenhaus Salem
der Evang. Stadtmission Heidelberg gGmbH, Heidelberg, Germany; *Yale
School of Medicine, New Haven, United States; >Institute of Psychiatry
and Neurology, Warsaw, Poland; *University of Michigan Health System,
Ann Arbor, United States; *Royal Surrey County Hospital, Guildford,
United Kingdom; ®Medical University of Vienna, Vienna, Austria;
’Aarhus University Hospital, Aarhus, Denmark; 3Sechenov First Moscow
State Medical University, Moscow, Russian Federation; °Semmelweis
University, Budapest, Hungary; '°The Children’s Memorial Health
Institute, Warsaw, Poland; "' Toho University School of Medicine, Tokyo,
Japan; ?Ronald Reagan UCLA Medical Center, Los Angeles, United States;
3Northwestern University Feinberg School of Medicine, Chicago, United
States; “University of Washington/Seattle Children’s Hospital, Seattle,
United States; °Alexion, AstraZeneca Rare Disease, Boston, United
States; "®Rothschild Foundation Hospital, Paris, France

Email: karlheinz.weiss@stadtmission-hd.de

Background and aims: ALXN1840 is an oral, copper (Cu)-binding
agent that forms a stable tripartite (tetrathiomolybdate-Cu-albumin)
complex. This study investigated the efficacy and safety of ALXN1840
for treating Wilson disease (WD) using a novel plasma biomarker of
Cu sequestration.

Method: Patients with WD aged >12 years (Leipzig score >4; model
for end-stage liver disease score <13) were randomized 2:1 to
ALXN1840 at a starting dose of 15 mg QD with dose adjustments up
to 60 mg QD permitted, or standard of care (SoC; penicillamine,
trientine and/or zinc) for 48 weeks (W).

Prior SoC for >28 days and 0-28 days determined enrolment to
Cohorts 1 and 2, respectively. Primary end point: mean daily area
under the effect-time curve of directly measured non-ceruloplasmin-
bound Cu 0-48W (dNCC AUEC,_4gw). Secondary end points: 0-48W
change in neurological Unified WD rating scale (UWDRS) Part I and
Ill scores, and Clinical Global Impression-Improvement (CGI-I) scores.
A pre-specified hierarchical statistical testing method was used to
control multiplicity across primary and key secondary end points.
Adverse events (AEs) were summarized.

Results: 214 patients enrolled; all had preserved liver function and
79% had neurological symptoms. 207 were treated, 137 with
ALXN1840 and 70 with SoC; mean age was 34.3 and 32.1 years,
and 59.9% and 52.9% were male, respectively. Mean daily dNCC

ELSEVIER

AUEC,_4gw (umol/L) was 3.2 times greater with ALXN1840 than with
SoC overall (least-squares mean [LSM] difference, 2.18 [standard error
(SE), 0.244], p<0.0001), and 2.5 times greater with ALXN1840 for
Cohort 1, despite a mean prior SoC duration of >12 years (Figure).
UWDRS scores reduced modestly from 0 to 48W (mean [95%
confidence interval | change in Part Ill score for symptomatic patients:
ALXN1840, -2.91 [-4.74, —-1.09]; SoC, —1.17 [-3.20, 0.86]). No
significant  between-group differences occurred by 48W.
Transformed CGI-I scores improved with ALXN1840 vs SoC at 48W;
LSM difference, —0.3 [SE, 0.15], p=0.0316; outside the multiplicity
testing sequence). For 0-48W, 100.1 (ALXN1840) and 86.5 (SoC)
patients experienced AEs per 100 patient-years. Most AEs
(ALXN1840, 94.1%; SoC, 92.7%) were not serious. The most frequent
AE with ALXN1840 was alanine aminotransferase increase (14.6%).
Two deaths, considered unrelated to ALXN1840, were reported.

10+ All patiants {N = 207)

84 —%— ALXN1840 {n = 137)
—=— SoC (n=70)

ANCC {umaliL}

Time (weeks)

10+ Cohort 1; prior SoC > 28 days (n = 160)

8+ =% ALXNT840 {n = 104)
—&— 500 n=56)

WG (umoliL)

Time (weeks)

10 Cahort 2; prior SaC < 28 days {n = 47)

—— ALXN1840 {n = 33)
—&— SoC (n=14)

ANCC (pmoliL)

Time (weeks)

Figure: dNCC values by treatment group from 0 to 48 weeks.
dMCC, directly measured non-ceruloplasmin-bound copper; SoC, standard of care.

Conclusion: ALXN1840 treatment for 48W provided superior Cu
control to SoC and was generally well tolerated. Future data analysis
of the 60-month open-label extension of this study will evaluate
long-term efficacy and safety of ALXN1840.

Journal of Hepatology 2022 vol. 77(S1) | S1-S118 © 2022 All rights reserved.
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Anti-fibrotic effect of rifaximin in early alcohol-related liver
disease: a double-blind, randomised, placebo-controlled trial
Mads Israelsen’, Bjorn Steehr Madsen, Nikolaj Torp'?,

Stine Johansen'?, Camilla Dalby Hansen?, Sénke Detlefsen?,

Peter Andersen’, Johanne Kragh Hansen'?, Katrine Prier Lindvig!?,
Ditlev Nytoft Rasmussen, Katrine Thorhauge'?, Maria Kjergaard'?,
Manimozhiyan Arumugam"?, Torben Hansen?, Jonel Trebicka'*,
Maja Thiele!?, Aleksander Krag!2. 'Odense University Hospital, Odense,
Denmark; 2University of Southern Denmark, Faculty of Health Sciences;
3Copenhagen University, CBMR, Kebenhavn, Denmark; “Goethe
University Frankfurt, Gastroenterology, Frankfurt, Germany; European
Foundation for the study of chronic liver failure, Barcelona, Spain
Email: mads.egerod.israelsen@rsyd.dk

Background and aims: Alcohol is the leading cause of liver cirrhosis
and liver-related mortality. Alcohol abstinence remains the only
therapeutic option. The gut-liver axis with gut dysbiosis and “leaky
gut” is considered a key driver of inflammation and fibrogenesis in
alcohol-related liver disease (ALD). Rifaximin-a is known to reduce
recurrent hepatic encephalopathy and has been linked to improved
gut barrier function and reduced systemic inflammation in cirrhosis.
We hypothesized that long term rifaximin-owould reduce inflam-
mation and fibrosis in patients with ALD.

Method: We conducted an 18-months randomised double-blind trial
in patients with biopsy-verified ALD and no previous decompensation.
We stratified patients according to fibrosis stage and alcohol abstinence
within the previous six months. Patients were randomly allocated 1:1 to
550 mg rifaximin-o twice daily or placebo. The primary end point was
an improvement of at least one fibrosis stage. Secondary outcomes
included progression in fibrosis stage, lobular inflammation, balloon-
ing, steatosis, and transient elastography (TE). We assessed liver
biopsies and performed the statistical analyses blinded.

Results: We randomised 136 patients, 108 (79%) completed the trial
with paired liver biopsies of adequate quality and 14 dropped out in
each group. At baseline, the distribution of fibrosis stages (FO/F1/F2/
F3/F4) were 5/31/49/17/6, 84% were male, median TE 8.7 kPa (IQR =
6.5-11.8) and mean age was 59 £ 6 years. The proportion of patients
who improved according to fibrosis stage was 26% in the rifaximin-a
group and 28% in the placebo group (OR=1.10, p=0.821). The
proportion who remained stable or progressed in fibrosis stage was
48% and 26% in the rifaximin-o group, versus 30% and 43% in the
placebo group and consequently, rifaximin-o reduced the risk of
progression compared to placebo (OR=0.37, p=0.035) (Figure).
Rifaximin-o reduced lobular inflammation compared to placebo
(OR=0.48, p=0.067), but did not affect hepatic steatosis or balloon-
ing. TE decreased from a median of 8.8 kPa to 8.3 kPa in the rifaximin-
o group and 8.7 kPa to 8.3 kPa in the placebo group (p=0.757). In
total, 13 SAEs were reported, and the most frequent reported adverse
event (n=20) was diarrhoea with no difference between the groups.

Odds Ratio

Fibrosis OR (85% C1)
improvernant va no improvement ——A 1 1.10 (0.47-2.57)
Improvamant vs stable D 1,74 (0.67-4.54)
Stable va 0.37 [015-0.9%)
Inflarmmation

o va o 0.48 (0.22-1.05)
Improvernant vs stable — 0.45 [0,20-1.08)
Stable vs progression o 1.48 (0.38-5.74)

o12s 025 0s 1 2 4 L]

Favours ffadimin-a  Favours placebo

Flgure: Rifaximin-a protects against fibrosis progression and reduces lobular inflammation compared to placebo.

Conclusion: Our results show that 18 months treatment with
rifaximin-o does not improve fibrosis in early ALD. However,
rifaximin-a seems to prevent histological progression of liver fibrosis
and tends to decrease hepatic inflammation.

GS003

The spatial distribution and detailed composition of infiltrating
immune cells define autoimmune- and checkpoint-therapy
associated hepatitis

Laurenz Krimmel’, Henrike Salie’, Saskia Killmer?,

Marilyn Salvat Lago’, Nisha Rana', Peter Bronsert?,

David Rafei-Shamsabadi?, Frank Meiss®, Ursula Ehmer?,

Angela Krackhardt®, Marius Schwabenland®, Marco Prinz®’,
Christoph Neumann-Haefelin!, Maike Hofmann',

Michael Schultheiss’, Robert Thimme', Carolin Mogler?,

Bertram Bengsch”. 'Freiburg University Medical Center, Department of
Internal Medicine Il (Gastroenterology, Hepatology, Endocrinology und
Infectiology), Freiburg, Germany; “Freiburg University Medical Center,
Institute of Pathology, Freiburg, Germany; >Freiburg University Medical
Center, Department of Dermatology, Freiburg, Germany; “Klinikum
rechts der Isar Technical University Munich, Department of Internal
Medicine II, Munich, Germany; °Klinikum rechts der Isar Technical
University Munich, Department of Internal Medicine IIl, Munich,
Germany; ®Freiburg University Medical Center, Institute of
Neuropathology, Freiburg, Germany; “Signalling Research Centres BIOSS
and CIBSS, Freiburg, Germany; Technical University Munich, Institute of
Pathology, Munich, Germany

Email: bertram.bengsch@uniklinik-freiburg.de

Background and aims: Immune-checkpoint blockade (ICB) therapy
has revolutionized clinical oncology, but frequently results in
immune-related adverse events (irAE), such as ICB-Hepatitis. To
date, there is limited information regarding key involved immune
subsets and their spatial interaction in ICB-Hepatitis-moreover,
differences to spontaneous autoimmune hepatitis (AIH) remain
unclear. We therefore set out to perform a detailed analysis of the
immune cell composition and their spatial interaction in the liver in
in both disease entities.

Method: We performed high dimensional, spatially resolved analysis
of immune cell populations in liver biopsies of patients with ICB-
Hepatitis (n=15), AIH (n=22) or control tissue (n=10), using a 40-
marker Imaging Mass Cytometry (IMC) panel with single-cell
resolution (1 pm?). Single cells were segmented and normalized
utilizing a machine learning pipeline and subsequently classified
high dimensionally. In addition, PBMCs from ICB-Hepatitis- and AIH-
patients were analyzed by mass cytometry.

Results: Analysis of the composition of the immune infiltrate
revealed major differences between ICB-Hepatitis and AIH. An
unbiased clustering identified disease-specific, phenotypically well
defined, immune cell cluster, which show distinct spatial interaction
patterns. Specifically, CD8" T cell clustering resulted in enrichment of
several Ki-67" Granzyme B* T-bet” Cluster in ICB-Hepatitis. In
contrast, AIH was defined by a higher expression of exhaustion
markers (PD-1" TOX" Eomes" cluster) as well as a tissue resident
memory (Trm) phenotype. Remarkably, one Granzyme B* CD8" T cell
cluster and the Trm cluster correlated with ALT levels in ICB-Hepatitis
and AlH, respectively.

Clustering of tissue phenotypes according to spatial liver zonation
revealed a biased accumulation of CD8" T cells near the central vein in
ICB-Hepatitis, while in AIH a closer interaction with the periportal
triad was observed. Neighborhood analysis identified closely
engaged immune cell clusters in both diseases. In ICB-Hepatitis, we
observed significant interactions between myeloid clusters and CD8*
T cells, especially between a Ki-67" CD8+ T cell cluster and
metabolically distinct macrophage populations. In AIH, a stronger
B-T cell interaction was noted.

Conclusion: The composition of the immune infiltrate, as well as a
distinct spatial distribution and interaction between immune

S2 Journal of Hepatology 2022 vol. 77(S1) | S1-S118


mailto:mads.egerod.israelsen@rsyd.dk
mailto:bertram.bengsch@uniklinik-freiburg.de

subsets, points towards major differences in the immune mechan-
isms and pathogenesis between ICB-Hepatitis and AIH. Our results
indicate T-cell-myeloid interactions as likely drivers of ICB-Hepatitis.

GS004

Prospective randomized controlled trial of biomarkers for early
detection of hepatocellular carcinoma

Hooman Farhang Zangneh', Orlando Cerocchi!, Korosh Khalili?,
Lima Awad El-Karim?, Mara Vecchio?, Jeffrey Winick®, Yasuhiro Mori?,
Hiroyuki Yamada®, Harry Janssen', Bettina Hansen'>,

Morris Sherman, Jordan Feld®. 'University Health Network, Toronto
General Hospital, Toronto Centre for Liver Disease, Toronto, Canada;
2University Health Network, Joint Department of Medical Imaging,
Toronto, Canada; >Fujifilm Healthcare Americas Corporation, United
States; *Fujifilm Wako Pure Chemical Corporation, Osaka, Japan;
SUniversity of Toronto, Institute of Health Policy, Management and
Evaluation, Toronto, Canada

Email: jordan.feld@uhn.ca

Background and aims: Surveillance for hepatocellular carcinoma
(HCC) is key to early diagnosis and access to potentially curative
therapy. Small studies have suggested that addition of serum
biomarkers (BM) to 6-monthly ultrasound (US) surveillance may
allow for earlier HCC diagnosis. Prospective validation of the utility of
BMs is lacking.

Method: Adults with cirrhosis or high-risk HBV infection (REACH-B
score >8) followed at the Toronto Centre for Liver Disease were
randomized to HCC surveillance with US alone (Group A) or US + BM
(Group B) with measurement of alpha-fetoprotein (AFP), lectin-
reactive fraction of AFP (AFP-L3) and des-gamma-carboxy prothrom-
bin (DCP). Elevated BM levels and/or findings on US triggered CT/MRI
for confirmation of HCC diagnosis. The primary outcome was the
proportion of HCCs diagnosed at a curable stage (BCLC 0/A) within
Milan criteria. Cox regression was used to evaluate the association of
the GALAD score (BM + age/sex) with HCC.

Results: 1, 208 patients were enrolled with median age 59 (18-88)
years; 72% were male. HBV and HCV were the most common
underlying liver diseases (64% and 21%, respectively) and 770 (64%)
were cirrhotic. In Group A, after a median follow-up of 34 (1.2-70.4)
months and 9.2 US per patient, 35 HCCs were diagnosed, 31 (87%) in
cirrhotics, of which the BCLC was 0 for 17 (49%), A for 13 (37%), B for 3
(9%) and C for 2 (6%). In Group B, after a median follow-up of 19 (0.1-
60.4) months and 7.9 US per patient, 27 HCCs were diagnosed, 24
(89%) in cirrhotics, of which BCLC was 0 for 9 (33%), A for 13 (48%), B
for 2 (7%) and C for 3 (11%). In Group A, 30/35 (86%) HCCs were
diagnosed at a curable stage (BCLC 0/A), compared to 22/27 (81%) in
group B (p=0.63) (Figure). In group A, 32 (91%) HCCs were identified
first by the study US, while 3 (9%) were found incidentally by imaging
done for other reasons with a negative prior study US giving an
overall sensitivity for US of 27/35 (77%). In group B, 21 (78%) HCCs
were evident on US and 9 (33%) were associated with elevated BM of
which 6 (22%) were found by BM with a negative corresponding US.
Of these 6, BCLC was 0 for 2, A for 3 and C for 1, confirming that
curable HCCs may be identified by BM when US is negative. The
GALAD score was associated with HCC risk (HR 1.86, Clgs, 1.48-2.32,
p<0.001). The previously identified threshold of >-0.63 was
associated with increased HCC risk (HR 6.05, Clgsy 2.4-15.3, p<
0.001) and 3 of the 5 advanced (BCLC B/C) HCCs in the BM group
would have had imaging triggered by GALAD >-0.63 at an earlier
Visit.
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Figure: HCC Stage at Diagnosis
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Conclusion: The probability of diagnosing HCC in a curable stage was
similar with US and US + BM. However, some HCCs were diagnosed by
elevated BM with a negative US and the GALAD score may have
identified additional HCCs earlier. Further analyses will determine if
certain patient populations may benefit from use of these BM in
routine HCC surveillance.

GS005

Development and validation of the gender-equity model for liver
allocation (GEMA) to prioritize liver transplant candidates
Manuel Rodriguez-Perélvarez', Antonio M. Gémez-Orellana?,

Avik Majumdar®, Geoff McCaughan?, Paul Gow*, David Guijo-Rubio?,
César Hervas?, Michael Bailey®, Emmanuel Tsochatzis®. 'Hospital
Universitario Reina Sofia, University of Cérdoba, IMIBIC, CIBERehd,
Department of Hepatology and Liver Transplantation, Cérdoba, Spain;
2University of Cérdoba, Department of Computer Science and Numerical
Analysis, Cérdoba, Spain; >Royal Prince Alfred Hospital, Morrow
Gastroenterology and Liver Centre and Australian National Liver
Transplant Unit, Sydney, Australia; “The University of Melbourne, Austin
Health, Victorian Liver Transplant Unit, Melbourne, Australia;
>Australian and New Zealand Intensive Care Research Centre (ANZIC RC),
Department of Epidemiology and Preventive Medicine, Melbourne,
Australia; ®Royal Free Hospital and University College London (UCL),
Sheila Sherlock Liver Unit and UCL Institute for Liver and Digestive
Health, London, United Kingdom

Email: ropeml@hotmail.com

Background and aims: The model for end stage liver disease (MELD)
and its sodium-corrected variant (MELD-Na) have created gender
disparities in accessing liver transplantation (LT). We derived and
validated a new model that replaced creatinine with the Royal Free
glomerular filtration rate (PMID: 27779785) within the MELD and
MELD-Na formulas.

Method: The “Gender-Equity Model for liver Allocation” (GEMA) and
its sodium-corrected variant (GEMA-Na) were trained and internally
validated in adults listed for LT in the United Kingdom (2010-2020)
using generalized additive multivariate Cox regression. The models
were externally validated in an Australian cohort (1998-2020). The
primary outcome was mortality or delisting due to clinical deterior-
ation at 90 days. The Greenwood-Nam-D’Agostino test was used to
test calibration.

Results: The study comprised 9, 320 patients: 5, 762 patients for
model training, 1, 920 patients for internal validation, and 1, 638
patients for external validation. The prevalence of the primary
outcome ranged from 5.3% to 6%. In the internal validation cohort,
GEMA and GEMA-Na showed a Harrell’s c-statistic=0.752 and 0.766,
respectively, for the primary outcome, which were significantly
higher than those of the MELD score (0.712) and the MELD-Na score
(0.742). Results were consistent in the external validation cohort.
Among women, these differences were more pronounced (see
Harrell's c-statistics in the table). GEMA and GEMA-Na were
adequately calibrated and prioritized differently 43.9% and 41.8% of
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LT patients, respectively. Patients prioritized by GEMA-Na were more
often women, had higher prevalence of ascites and showed triple risk
of the primary outcome compared to patients prioritized by MELD-
Na. One in 15 deaths would be avoided by using GEMA instead of
MELD, and 1 in 21 deaths would be avoided by using GEMA-Na
instead of MELD-Na. Among women, 1 in 8 deaths would be avoided
in either situation.

Conclusion: GEMA-Na predicts mortality or delisting due to clinical
deterioration in patients awaiting LT more accurately than MELD-Na
and its implementation may amend gender disparities.

COHORT N MELD GEMA MELD-Na GEMA-Na
Training 5, 0.753 0.780 0.783 0.796
(overall) 762 (0.723-0.783) (0.751-0.808) (0.755-0.810) (0.769-0.823)

p <0.001 p=0.022
Training 1, 0.743 0.795 0.784 0.821
(women) 955 (0.690-0.795) (0.748-0.842) (0.739-0.829) (0.781-0.860)

p <0.001 p<0.001
Internal 1, 0.712 0.752 0.742 0.766
validation 920 (0.656-0.769) (0.700-0.804) (0.686-0.797) (0.715-0.818)
(overall) p=0.001 p=0.006
Internal 623 0.751 0.786 0.779 0.802
validation (0.658-0.844) (0.698-0.874) (0.688-0.871) (0.716-0.888)
(women) p=0.085 p=0.087
External 1, 0.739 0.761 0.745 0.774
validation 638 (0.682-0.796) (0.703-0.819) (0.690-0.800) (0.720-0.827)
(overall) p=0.036 p=0.014
External 432 0.736 0.789 0.714 0.796
validation (0.628-0.844) (0.686-0.892) (0.592-0.835) (0.698-0.895)
(women) p=0.004 p=0.009
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delta: week 48 primary end point results from a phase 3
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Background and aims: Bulevirtide (BLV) is a novel first-in-class entry
inhibitor for the treatment of chronic HDV infection (CHD) that was
conditionally approved in the EU in July 2020 based on Phase 2 data.
In a pre-specified, alpha-controlled, interim 24 week analysis of a
phase 3 study (MYR301; NCT03852719) it was demonstrated that
monotherapy with BLV at 2 mg or 10 mg once daily had a significantly
greater combined virologic/biochemical response compared with
control with no active anti-HDV treatment and had a favorable safety
profile. Here, we present findings for the Week 48 primary end point
analysis of Study MYR301.

Method: 150 patients with CHD were randomized to 3 treatment
groups and stratified based on the absence or presence of
compensated cirrhosis: Arm A (control): no active anti-HDV
treatment for 48 weeks followed by BLV 10 mg/d for 96 weeks (n=
51), and Arms B or C: immediate treatment with BLV at 2 mg/d (n=
49) or 10 mg/d (n = 50), respectively, each for 144 weeks, after which
all arms enter treatment-free follow-up for additional 96 weeks. The
primary end point of combined response was defined as undetectable
HDV RNA or decrease by >2log;oIU/ml from baseline and ALT
normalization at Week 48; other end points included viral response
(undetectable HDV RNA or decrease by >2log;, [U/ml from baseline),
ALT normalization, change in HDV RNA levels and change in liver
stiffness measured by elastography.

Table. Efficacy and safety resulls at week 48.

Arm A Am B [ AmC

m (%) Control BLVZmg BLV 10 mg

{N=51) N - 45) | N = 50)

Combined Response’

Responder al Week 48 1(2.0%) 22 (44 9%) 24 (48.0%)
95% CI [0.0%, 10.4%) (30.7%. 59.8%) [33.7%, 62.6%)
prvalue® 2 <0001 | <0001

Viral Response™ 7

Respondar at Week 48 2(3.9%) 35 (71.4%) 39 (78.0%)
95% €1 (05%, 135%) (56 7%, 83 4%) (E4.0%, B8 5%)
pevalee® <0001 | =0001

" Biochemical Response®. B T 5 B F 1

Respander at Week 48 6(11.8%) 25 (51 0%) 28 (56.0%,)
95% C1 (4.4%, 23.59%) (36.3%, 65 6%) (41.3%, T0.0%)
prvahse’ - <0001 | =.0001

Change from BL in HDV RNA levels (log-

10 scala): 0.019 (-0 391, 0.352) 2 551 [-2.933, -2 169) <3101 (3482, -2 T19)

L5 means (95% CI)
pvalue - <0001 =.0001

Change from BL in liver stifiness |

[Fibroscan, kPa): 0.88 {-0.80, 2.56) -3.08 (-4.70, -1.46) -3.17 (-4.90.-1.44)

LS means (95% CI)
pvalue - o.em o001

Adverse Events

Numbes (%) of paricipants with amy;

AE 39 (TT%) 40 (B2%) | 44 (88%)

AE with Grade 3-4 3(6%) 5 (10%) 4(8%)

AE Rutated to BLY 0 24 (43) | 36 (12%)

SAE" 102%) 26%) . 1@%)

“RE. amavsemrl ﬂl_ ‘Tasaline, BLV, buleviriks, G nfenval, L5, least snuares. SAE. san
Undetectable defined as mdmmmleﬂmtsluﬂ: aLTmmmmnamn 531 ILLIGI!NSJ&S&MSHLML‘MH\II&

(Hum snes] or 6«! WL for females and =40 LIL for makes (a8 other sites). ConSidance mervals wee calulated using Cloppar-Pearsan (axad)

MmHWRmummwﬂlwglwmmﬂM

“Fisher's exact tests used for each compal mm‘ﬂmn mmmmasmlmuelﬂnmstmn&
Lmue!mHD\fHNAoruaueaseD\rxzhm Iumm

‘Fwsﬁsﬂlﬁﬁmﬂlﬂr!w\m MEIMDEZMM 10mg ve. Cantrol using a significance level of 0.05

2 ALT nommaization

© Mo SAEs assessed as related 1o BLV reatment

Results: Baseline characteristics included: mean (SD) age 41.8 (8.4)
years, 57.3% males, 82.7% White, 47.3% with compensated cirrhosis,
60% were on nucleos (t)ide analogues therapy; mean (SD) HDV RNA
5.05(1.35)log;oIU/ml and mean (SD) ALT 110.9 (69.0) U/L. At Week 48,
similar combined responses were seen in the two BLV arms which
were significantly greater than in the control arm (Table). Viral and
biochemical responses were also similar in the BLV arms and
significantly greater than control (p <0.0001). BLV was safe and well
tolerated during the 48-week treatment period. Asymptomatic
elevations in total serum bile salts and injection site reactions
occurred at a greater frequency at the higher BLV dose level. There
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were no participants having an adverse event (AE) leading to
discontinuation of BLV and no serious AEs attributed to BLV treatment.
Conclusion: Results at Week 48 demonstrate that treatment with BLV
resulted in a significantly greater combined response compared to
control. Monotherapy with BLV was safe and well tolerated.

Friday 24 June
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Transcatheter arterial chemoembolization (TACE) followed by
conformal radiotherapy versus TACE alone for hepatocellular
carcinoma: a western controlled trial
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Background: Transarterial chemoembolization (TACE) is a recom-
mended treatment for patients with hepatocellular carcinoma and no
possible ablative therapy. We aimed to compare the efficacy and
safety of a combination of one TACE followed by external conformal
radiotherapy (CRT) to the two TACE procedure.

Methods: TACERTE was an open-labelled randomized controlled trial
with a 1:1 allocation rate. Patients had a mean age of 70 y, were male
in 86 %. Etiology was HCV in 13%, HBV in 2% and alcohol for the others.
The primary end point was progression-free survival (PFS; Kaplan-
Meier analysis) in the intention-to-treat population. The typical
schedule of CRT was 54 gy in 18 sessions. DC beads were used for TACE
in 82/120 (68%). Study registered in clinical trial.gov (NCT01300143).
Results: Among the 120 randomized patients, 64 were in the arm
TACE alone and 56 in the TACE-CRT arm. 91/120 (76%) did not have
received any previous therapy. Eight patients (4 in each arm) had a
rapid tumoral progression and did not received the planned therapy.
The PES at 12 and 18 months was 53% and 32 % in the TACE and CRT
group and 59% and 30 % in TACE alone group (HR = 1.07; 95% CI: [0.65-
1.76]-p =0.78). A centralized blinded review of imaging was possible
in 95 patients (79%) and confirmed the absence of significant
differences between the two arms. The overall survival (OS) at 12,
18 and 60 months was 69%, 57% and 15% in the TACE and CRT group
and 81%, 75% and 17% in the TACE alone group (HR=1.23-95%Cl:
[0.83-1.82]-p =0.297). The median OS was 22 months (95%Cl:[15.7-
26.2]) in the TACE-CRT arm and 30 months (95% IC:[23-35]) in the
other. The cumulated number of grade III-IV adverse events (AE) was
83 in the TACE and CRT group and 59 in the TACE alone group. A
propensity score analysis demonstrated that exposure to TACE and
CRT was associated to more AE.
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Probability of progression-free survival (%)

oA HR=1.07 - 95%CI: [0.65-1.76] - p=0.788
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Time (months)

Patients at risk

TACE 65 57 39 28 23 15 8
TACE + RTC 56 51 37 30 21 1T 6
TACE TACE + RTC

Conclusion: In contrast with the results of previous eastern
randomized trials, this first western randomized controlled trial
demonstrates that compared to the conventional TACE, the combin-
ation of TACE followed by CRT procedure has no positive effect on the
PFS or the OS in patients with unresectable HCC.

Funding: Programme Hospitalier de Recherche Clinique” (PHRC) in
2009 (Institut National du Cancer).
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The global burden of liver cancer (LC) and chronic liver diseases
(CLD) is driven by non-alcoholic steatohepatitis (NASH) and
alcohol liver disease (ALD)

James Paik"?, Linda Henry"3, Youssef Younossi>, Janus Ong>*,
Saleh Algahtani>>®, Zobair Younossi'?”. 'Inova Health System, Center
for Liver Diseases, Department of Medicine; ?Betty and Guy Beatty
Center for Integrated Research, IHS; >Center for Outcomes Research in
Liver Disease; “University of the Philippines, College of Medicine; >Johns
Hopkins Medical Center; °King Faisal Specialist Hospital and Research
Center; “Inova Health System, Medicine Service Line

Email: zobair.younossi@inova.org

Background and aims: Although chronic viral hepatitis B and C (CHB
and CHC) and ALD have been the main drivers of burden of chronic
liver disease (CLD) and liver cancer (LC), NASH has recently become
more prominent. Aim: To assess changes in the global prevalence,
incidence, mortality and morbidity [disability-adjusted life-years
(DALYs)] related to LC and CLD according to the etiology of CLD and 21
GBD regions of the world.

Method: The data was obtained from the Global Burden of Disease
Study 2019 (GBD 2019). Incidence, prevalence, mortality and DALYs
were calculated. Annual percent change (APC) was calculated by
using Joinpoint regression program, National Cancer Institute.
Results: In 2019 globally, the prevalence, incidence, mortality and
DALYs from liver disease was 1.69 billion (LC 0.04% and CLD 99.96%),
2.59 million (LC 20.7% and CLD 79.3%); 1.95 million (LC 24.8% and CLD
75.3%) and 58.7 million (LC 21.3% and CLD 78.7%). Over the last
decade (2009 to 2019), there was +33.7% increase in prevalence of LC
and +22.7% in the prevalence of CLD. Furthermore, there was +30.0%
increase in the incidence of LC and +14.8% increase in the incidence of
CLD. Finally, both deaths [LC (+27.2%) and CLD (+10.6%)] as well as
DALYs [LC (+21.9%) and CLD (+5.1%)] increased.

During the past decade (2009-2019), the observed increases (APC =
+1.33%) in global LC death rate (per 100, 000) were driven by NAFLD
(from 0.36 to 0.45, APC=+2.47%), ALD (from 0.97 to 1.17, APC=
+1.91%), HBV (from 2.25 to 2.48, APC = +0.21%) and HCV (from 1.64 to
1.83, APC = +1.12%) (Figure).

In contrast, between 2009 and 2019, the observed decreases (APC =
—0.18%) in the global CLD death rate (per 100, 000) were driven by
decrease in HBV (from 5.07 to 4.28, APC = —1.83%); while HCV (from
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Annual Percent Change (APC) in Liver Cancer Death rate from 2009 through 2019
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4.90to 5.11, APC=+0.37%), ALD (from 4.67 to 4.81, APC = +0.45%); and
NAFLD (1.53 to 1.74, APC = +1.33%) increased.

Analysis of GBD regions suggests that increases (APC) in HBV-, HCV-
and NAFLD-related deaths from LC was highest in Central Latin
America, while increases in ALD-related death from LC was highest in
High-income North American region (Figure). Additionally, increases
in HBV-, HCV-, ALD-related deaths from CLD were highest in
Caribbean region while increases in NAFLD-related deaths from CLD
was highest High-income North American region (Figure).
Conclusion: The burden of CLD and LC are driven by increases in
NAFLD and ALD. There are also regional differences in burden and
etiology of liver disease.
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Background and aims: Non-alcoholic fatty liver disease (NAFLD) is
recognized as a dysmetabolic state encompassing a wide range of
liver diseases, including simple steatosis, steatohepatitis (NASH),
cirrhosis, and hepatocellular carcinoma. The majority of preclinical
NASH research is performed in rodents; nevertheless, the appropriate
model recapitulating human disease is yet uncertain. To address this
major unmet need, the LITMUS group did a wide-ranging retrospect-
ive review of commonly used murine models, comparing them to
human NASH.

Method: We collated data/samples from 42 murine genetic/dietary
NAFLD models (617 animals) and developed a complex bioinformat-
ics pipeline providing an unbiassed ranking system (NASH Human
Proximity Score, NHPS) that incorporates 1) metabolic phenotype; 2)
centralized liver histology; 3) liver transcriptome benchmarked
against human NASH (Accession: E-MTAB-9815; GSE130970;
GSE135251). NHPS ranked the models based either on their
metabolic significance (Fig. A) or ability to induce NASH-fibrosis
(Fig. B), both considering a strong ( phenotypic/histologic/transcrip-
tomic) relevance to human NASH.

Results: In wild-type (WT) mice, the NHPS found that Western Diets
(WD; high in cholesterol, refined carbohydrates, and fat), with/
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without sugars in the drinking water, were the most similar to human
NASH in terms of metabolic significance (induction of obesity and
dyslipidaemia; Fig. A), and ability to induce histologically significant
fibrosis (without compromising metabolic relevance; Fig. B). A
plethora of choline-deficient (CD) models with varying nutrient
(fat, cholesterol, methionine) compositions quickly induced NASH-
fibrosis; however, body weight, metabolic profiling and transcrip-
tomic data suggest relatively poor translatability to human NASH
(especially in WT mice); these models should be used with caution
only for specific purposes (e.g. to test anti-inflammatory or anti-
fibrotic compounds). Across the diets investigated, WT rats and
genetically altered (GA) models of obesity (e.g. ob/ob, MC4r KO) or
hypercholesterolemia (e.g. LDLR KO) had the added benefit of
aggravating liver damage and accelerating fibrosis progression
while preserving metabolic traits.

Conclusion: Our findings give us a clear picture of how well the
phenotype, liver histology, and liver transcriptome of common
NAFLD models mimic human illness, and rank the proximity of
their phenotype to human NASH. Overall, WD models rank best from
a metabolic/transcriptomic standpoint; however, only a few models
show substantial fibrosis (F2+), necessitating extended induction
durations unless combined with GA backgrounds. The reverse
translational value of human biomarkers of NASH progression is
being investigated in prospective studies.

Funded by EU Horizon 2020 IMI2 and EFPIA, Grant Agreement
777377 (LITMUS).
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CDHFD/HC-R-COAA2-4W WD-6J-AMLNREP 1-24W
ALDWD-6N-WD-GW i @ CD-R-COAA-12W
COHFD/HC-6J-COAHFDAS-8W I CD-DB-MCD-4W
COHFD/HG-6J-COAHFD45-12W GM-OB-CTHL
i COHFD/HC-8J-COAHFD45-6W | | ALDOWD-6J-SURWIT2-30W
i1 COHFD/HC-6J-COAHFD45-8WRY B | ALDWD-DIAM-WD-8W
B | CCM-5J)-CCM-4W CD-6J-MCD-5.5W
cn-n-cmnaw || COI4-BJ-CCI4-8W
||| CCM-8)-CCM4-6 -GN-WD-1 8
1778 COHFD/HC-A- CDMZ 10 EX || WD-RZAMLNREP-23W
|l GM-0B-CTRL-OW WO-6J-AMLNCR-36W
| WO-BJ-AMLNCR-36W ALDWD-BN-WD-9W
| ALDWD-8J-SURWIT2-30W ALDHFD-8J-ALICS-16W
CO-6J-MCD-5.5W || ALDHFD-6N-SURWIT-20W
ALDHFD-6J-ALIOS-16W B HFD-BN-SURWIT-20W
GEEE SECE
FEFE FREE
NHPS: Weighted sum (1/3 each) of DHPS (DSEA Human Proximity Score — Seq g data),
PHPS (F ype Human F imity Score), HHPS (Histology Human Proximity Score).
Abbreviati ALDHFD, A Lifestyle Diets (High Fat Diat supplemented with refined sugars

in the drinking water); ALDOWD, American Lifestyle Diets (WD supplemented with refined sugars in
the drinking water); ALIOS, American Lifestyle-induced Obesity Syndrome diet (high in frans-fats and
sugar); AMLN, {Trans-fat containing) Amylin Liver NASH diel; AMLNCR, AMLN dief with caloric
restriction; AMLNREFR, Replacement diets for AMLN {without trans-fat); CCL4, Carbon tetrachloride
(Positive controls for fibrosis); CD, Choline Deficient diefs; CDAA, Choline Deficient amino acid
defined dist; CDAAT, CDAA o with 1% chol ol CDAA2, CDAA supplemented with
2% chalesterol, COAHFD45, CD-HFD 45% Fat; COHFD/HC, Choline Deficient diefs, supplemented
with Fal andfor Cholesterol; CTRL, Controlichow diet; DB, d{:v‘db mice; DIAM, DIAMOND mice; GAN,
Gubra Amylin NASH diet; GM, Genetically M lated , HFD, High Fat Diels; LOLR, LDLR-
KO mice; MCD, Methionine-Chaoline Deficient Dret MC4R, MC4rKO mice; OB, ob/ob mice; R. Rat
(Janvier RiHan:Wi); RT42W, Room Temperature (42 weeks); RZ, Rat (ZSF1); SURWIT, Surwit diet;
SURWITZ, Surwit Diet (2% Cholesterol);, TN42W, Thermoneutral conditions {42 weeks), WD,
Weslern Diets (high In cholesterol, refined carbohydrales. and fal); 6J, C57BL/EJ mice; 6N,
CSTBL/EN mice; BWRv, B-week diel followed by a 4-week reversal to chow,

Figure: NASH Human Proximity Score (NHPS).
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Efficacy and safety of finite 48-week treatment with the siRNA JNJ-
3989 and the capsid assembly modulator (CAM-N) JNJ-6379 in
HBeAg negative virologically suppressed (VS) chronic hepatitis B
(CHB) patients: results from REEF-2 study

Kosh Agarwal®, Maria Buti?, Florian van Bémmel?, Pietro Lampertico®,
Ewa Janczewska®, Marc Bourliere®, Thomas Vanwolleghem”8,
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Background and aims: JNJ-3989 is an siRNA designed to target all
hepatitis B virus (HBV) RNAs, thus reducing synthesis of all HBV
proteins. JNJ-6379 is a CAM-N that inhibits viral replication by
inducing the formation of empty viral particles. The REEF-2 study
assessed the efficacy and safety of JNJ-3989 200 mg SC Q4W, JNJ-6379
250 mg PO QD, and nucleos (t)ide analog (NA) PO QD in patients with
HBeAg negative CHB.

Method: In this Phase 2b, double-blind, multicenter (EU only),
placebo (PBO)-controlled study, non-cirrhotic HBeAg negative CHB
patients with HBsAg >100 IU/ml and NA treatment for >2 years were
randomized (2:1) to receive add-on JNJ-3989 +]JNJ-6379 or PBO. All
treatment including NA was discontinued after 48 weeks. The
primary end point was the proportion of patients achieving HBsAg
<0.05 IU/ml at follow-up week 24 without restarting NA treatment.
Here, we report interim data at week 48 (end of treatment; EOT).
Results: 130 patients (67% male, 20% Asian, mean age 46 [23-65]
years) were analyzed (85 active, 45 control). In the active and control
arm at baseline (BL), 80% and 76% of patients had HBsAg levels >1,
000 IU/ml (mean 3.4 [2.0-4.6] and 3.5 [2.0-4.8] log;o IU/ml) and
mean duration of prior NA use was 8.4 (2.2-20.7) and 8.1 (2.2-17.4)
years. At EOT, mean (SE) reductions in HBsAg from BL were —1.89
(0.060) log; IU/ml in the active arm and —0.06 (0.012) log;, IU/ml in
the control arm. In Asian (n=15) and non-Asian patients (n=61) in
the active arm, HBsAg reductions were —2.05 (0.52) logo [lU/ml and
-1.85 (0.52) log;o IU/ml, respectively. At EOT, the proportion of
patients achieving HBsAg <100, <10, <1 IU/ml was 71.1%, 19.7%, and
2.6% in the active arm; and 2.4%, 0%, and 0% in the control arm; no
patient in either arm achieved HBsAg seroclearance. Adverse events
(AEs) were reported in 81.2% and 71.1% of patients in the active and
control arms (grade 3/4 AEs were 15.3% and 4.4%). 7.1% of patients in
the active arm had grade 3 eGFR events. After treatment initiation,
eGFR reductions were seen in the active arm without further
progression on continued treatment. Serious AEs were reported in
2 patients in the active arm and 1 patient in the control arm; none
were considered related to study drug. Treatment discontinuation
rates were 3.5% and 2.2% in the active and control arms; no AEs led to
death.

Conclusion: JNJ-3989 +]NJ-6379 + NA showed greater reduction in
HBsAg levels over 48 weeks compared to PBO + NA and was generally
well tolerated and safe.
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Microbial produced ethanol: an underestimated burden on the
liver

Stijn Meijnikman', Mark Davids?, Hilde Herrema', Omrum Aydin’,
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Victor Gerdes', Bert Groen', Max Nieuwdorp'. "Amsterdam UMC,
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Background and aims: Endogenously produced ethanol has been
suggested to play a significant role in the development of Non-
Alcoholic Fatty Liver Disease (NAFLD). However, its role in human
disease has never been demonstrated unequivocally. Here, we report
on microbial endogenous ethanol production in individuals with and
without NAFLD using four experiments in which we sampled portal
vein blood, stimulated endogenous ethanol production, inhibited
alcohol dehydrogenase (ADH) and eradicated ethanol producing
bacteria via supplementation of broad-spectrum antibiotics.
Method: We designed and performed one prospective clinical study
and one intervention study. In the first study, we enrolled 146
individuals from our bariatric surgery (BARIA cohort) and measured
ethanol in fasting and 120 minutes after a mixed meal test (MMT). To
study the burden of endogenously produced ethanol, we calculated
difference between portal and peripheral plasma ethanol levels in a
subset of individuals and validated in an external cohort. In the
intervention study, 10 individuals with NAFLD and 10 healthy
controls were infused with the selective ADH inhibitor 4-methylpyr-
azole and then underwent an MMT. In the NAFLD group, the MMT
with 4-methylpryazol infusion was repeated after a week of
supplementation with oral broad-spectrum antibiotics. Fecal
shotgun metagenomics was performed in both studies.

Results: Endogenously produced ethanol was present in fasting
samples at baseline with a profound increase observed 120 minutes
after the MMT. Also, positive correlations were found between post
prandial plasma ethanol and several (small intestinal) species
belonging to the Lactic Acid Bacteria (LAB).

Portal vein ethanol concentrations increased in a dose dependent
manner reaching mean levels in NAFL and NASH groups over
30 mmol/L. In the validation cohort, similar levels were observed.
Portal vein ethanol positively correlated with LAB in the small
intestine. Finally, in the intervention study, endogenously produced
ethanol increased in all participants during the MMT, yet was
significantly higher in the NAFLD group. Subsequently, depletion of
intestinal microbiota following broad spectrum antibiotics resulted
in near complete suppression of detectable ethanol during the MMT
with 4-methylpyrazole, underscoring potential causality.
Conclusion: The human gut microbiome can produce large amounts
of ethanol, which are clinically relevant in the pathogenesis of NAFLD.
LAB abundance correlated significantly with high plasma ethanol
concentrations in fasting portal vein blood and in postprandial
venous blood.
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A non-calorie restricted low carbohydrate high fat diet improves
non-alcoholic fatty liver disease (NAFLD) activity score (NAS) and
HbA1c in type 2 diabetes: a six-month randomised controlled trial
Camilla Dalby Hansen'?, Eva-Marie Gram-Kampmann?>,
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Background and aims: NAFLD affects 55% of people with type 2
diabetes mellitus (T2DM), and glycaemic control predicts the severity
of ballooning and fibrosis in NAFLD. Dietary interventions with low
carbohydrates improve glycaemic control but the effect on NAFLD
activity is unknown. We aimed to investigate the effect of a six-month
low-carbohydrate high fat (LCHF) diet on NAFLD assessed by >2
points improvement in the NAFLD Activity Score (NAS) with at least 1
point improvement in either lobular inflammation or ballooning
without worsening of fibrosis and on glycaemic control.

Method: We conducted a six-month randomised controlled diet trial
in 185 people with T2DM. Participants were randomised 2:1 to LCHF
or to a diet consisting of high carbohydrates and low fat (HCLF). Both
diets were non-calorie-restricted. The LCHF diet consisted of
maximum 20 energy percent (E%) carbohydrates, 50-60E% fats and
25-30E% proteins. The HCLF diet consisted of 50-60E% carbohy-
drates, 20-30E% fats and 20-25E% proteins. We performed liver
biopsies and measured HbA1c (mmol/mol) at baseline and after six
months. Biopsies were scored in a blinded matter according to the
Non-alcoholic Steatohepatitis Clinical Research Network. The parti-
cipants had ongoing dietitian consultations and compliance was
reported continuously through an online food diary platform.
Results: Out of 185 randomised participants, 165 commenced the
allocated intervention and were included in the analysis. At baseline
the mean age was 56 (SD, 10) years, 58% were female, 88% had NAFLD,
median NAS was 3 (1-5) and mean HbA1c was 56 (SD, 10) mmol/mol.
After intervention we saw no significant difference between the
groups in relation to improvement of >2 points in NAS (p=0.587).
However, more participants in the LCHF group improved NAS with >1
point compared to the HCLF group (70% versus 49%; P =0.028), and
fewer in the LCHF group experienced a worsening of NAS compared
to the HCLF group (1% versus 23%; P <0.001) (Figure). Participants in
the LCHF group improved HbA1c with —9.5 versus —3.4 in the HCLF
group (p <0.001) and lost significantly more weight than in the HCLF
group (—5.7 kg vs. —1.8 kg; P <0.001). The self-reported macronutri-
ent intake in LCHF versus HCLF throughout the intervention was 13/
46E% carbohydrates, 61/29E% fats and 23/21E%.
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Conclusion: A six-month non-calorie-restricted LCHF diet improves
NAS and HbA1c significantly more than a HCLF diet in people with
T2DM.
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Semaglutide 2.4 mg once weekly improved liver and metabolic
parameters, and was well tolerated, in patients with non-
alcoholic steatohepatitis-related cirrhosis: a randomised,
placebo-controlled phase 2 trial
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Background and aims: Patients with non-alcoholic steatohepatitis
(NASH) and compensated cirrhosis (CC) are at high risk of liver-
related and all-cause morbidity and mortality. In a previous placebo-
controlled trial in patients with NASH without cirrhosis
(NCT02970942), the glucagon-like peptide-1 receptor agonist sema-
glutide improved NASH resolution and associated metabolic para-
meters, and was well tolerated. We investigated the efficacy and
safety of semaglutide in patients with NASH and CC.

Method: In a phase 2, randomised, placebo-controlled trial, adults
with biopsy-confirmed NASH and CC, body mass index (BMI)
>27 kg/m? and glycated haemoglobin (HbA,.) <9.5% were rando-
mised 2:1 to semaglutide 2.4 mg or placebo once weekly for 48
weeks. Histological parameters were assessed at baseline and week
48 by a single pathologist. The primary end point was the proportion
of patients with >1 stage of liver fibrosis improvement without
worsening of NASH after 48 weeks. Supportive secondary end points
included NASH resolution, changes in: alanine- and aspartate-
aminotransferase (ALT, AST); liver stiffness assessed by magnetic
resonance elastography (MRE); liver fat content measured by

magnetic resonance imaging proton density fat fraction (MRI-
PDFF); cardiometabolic parameters; and exploratory biomarkers,
and adverse events (AEs).

Results: Patients (N = 71) were mainly female (69%), with a mean age
of 59.5 + 8.0 years, BMI 34.9 + 5.9 kg/m? and non-alcoholic fatty liver
disease activity score 4.8+ 1.0; 75% had type 2 diabetes. Baseline
parameters were balanced between treatments. There was no
difference between semaglutide and placebo for the primary end
point (10.6% vs 29.2%; p = 0.09) or NASH resolution (34.0% vs 20.8%; p
=0.29). Compared with placebo, semaglutide reduced ALT (Figure),
AST (estimated treatment ratio [ETR] 0.77; p <0.01), MRI-PDFF but
not MRE score (Figure), and pro-C3 levels (ETR 0.84; p = 0.03), and led
to reductions in HbA;. (estimated treatment difference —1.63; p <
0.01 for patients with diabetes) and body weight (Figure).
Semaglutide also reduced triglycerides (ETR 0.83; p=0.01) and very
low-density lipoprotein cholesterol (ETR 0.83; p=0.01). Similar
proportions of semaglutide and placebo recipients reported AEs
during the trial (89.4% vs 79.2%, of which 12.8% and 8.3%, respectively,
were serious). Gastrointestinal AEs occurred in 76.6% of semaglutide
recipients (vs 33.3% with placebo). Hepatic and renal function
remained stable. There were no decompensating events or deaths.
Conclusion: Although the primary end point was not met, semaglu-
tide 2.4 mg once weekly appeared safe, was well tolerated and
improved cardiometabolic parameters and non-invasive markers of
liver injury associated with fibrosis progression. Larger trials are
needed to investigate whether semaglutide improves liver-related
morbidity and mortality in patients with NASH and CC.
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Genetic variation in TERT modifies the risk of hepatocellular
carcinoma in alcohol-related cirrhosis: results form a genome-
wide case-control study
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Background and aims: Hepatocellular carcinoma (HCC) often
develops in patients with alcohol-related cirrhosis (ArC) at an
annual risk of up to 2.9%. Some host genetic risk factors have been
identified but do not account for the majority of the variance in
occurrence. This study aimed to identify novel risk factors for the
development of HCC in people with alcohol related cirrhosis.
Method: Patients with alcohol-related cirrhosis with HCC (cases: n =
1, 214) and without HCC (controls: n=1, 866), recruited from
Germany, Austria, Switzerland, Italy and the UK, were included in a
two-stage GWAS utilizing a case-control design. Avalidation cohort of
1, 520 people misusing alcohol but with no evidence of liver disease
was included to control for possible association effects of alcohol
misuse per se. Genotyping was performed using the Infinium®Global
Screening Array (GSA) (version 24v2, [llumina) and the OmniExpress
Array (version 24v1-0a, [llumina).

Results: Associations with variants rs738409 in PNPLA3 and
rs58542926 in TM6SF2 previously associated with HCC in patients
with alcohol-related cirrhosis were confirmed at genome-wide
significance. In addition, a novel locus rs2242652 in TERT (telomerase
reverse transcriptase) attained genome-wide significant association
in the combined meta-analysis with alcohol-related HCC at (p=
6.41 x 107°, odds ratio (OR) = 0.61 (95%CI, 0.52-0.72). This protective
association remained significant after correction for sex, age, BMI,
type 2 diabetes, and ancestry. The minor alleles of variants rs2242652
(p=212x10"*") and rs10069690 (p=4.08 x1078%) in TERT were
associated with increased leukocyte telomere length.
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Conclusion: This study identifies rs2242652 in TERT as a novel

protective factor for HCC in patients with alcohol-related cirrhosis.
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Reprogramming necroptosis limits immune responses and
prevents liver cancer development
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Background and aims: Necroptosis is a novel form of programmed
cell death controlled through the molecules RIPK3 and MLKL. Recent
studies showed that necroptosis and not apoptosis represents the
dominant cell death pathway activated in non-alcoholic fatty liver
disease (NAFLD). However, it is unknown how necroptosis and
immune reactions are functionally related in the liver, if sublethal
forms of necroptosis exist in vivo and how these molecular processes
control the transition from chronic liver disease to hepatocellular
carcinoma (HCC).

Method: We generated conditional genetic mouse models to activate
necroptosis in hepatocytes and performed genetic sub-crossings for
functional pathway dissection. We characterized liver inflammation
through immunohistochemistry, biliary architecture through 3-D-
Reconstruction of multi-slice immuno-fluorescence and HCC devel-
opment  through  array-CGH-analysis. = Immune-signatures
(‘Necroptome’) were characterized by scRNA sequencing. Moreover,
we developed a novel 2-photon-approach for live-imaging of
necroptosis and the spatial and dynamic relation to immune cells
in vivo. Mechanistic findings in mice were correlated with data from
human NAFLD and HCC.

Results: We show for the first time that two alternative forms of
necroptosis exist in the liver triggering distinct immunological
response-programs licensed through the activation status of NF-kB.
As such, pre-activation of NF-kB transforms hepatocytes into a
sublethal state. In this “undead” state, the necroptosis machinery
induces leakiness of cell membranes, allowing the release of NF-kB-
dependent cytokines including CCL-20, IL-6 and MCP1. These
functional alarmins promote activation of necroptosis-specific
monocyte/macrophage subsets that in turn show a pro-carcinogenic
and pro-fibrotic profile on single-cell level, ultimately promoting HCC
development. In contrast, inhibition of distinct members of the NF-kB
pathway (IKK-beta, NEMO, RelA) converts necroptosis into a rapidly
lethal form of cell death. These rapidly dying hepatocytes do not
release cytokines/alarmins upon their death, thus failing to trigger a
reactive immune and stellate cell signature. Consequently, repro-
gramming towards this “hypo-reactive” necroptosis form prevents
HCC development. In line, we identified areas of co-activation of NF-
kB and the necroptosis machinery in human NAFLD biopsies and
additionally could show that human patients with HCC featuring a
transcriptional profile matching the newly discovered NF-kB/
Necroptosis/Signature in mice had a specifically fatal clinical
outcome.

Conclusion: Necroptosis can occur in two functionally distinct forms
in the liver. Pharmacological reprogramming between these two
alternative forms might represent a novel strategy to prevent the
transition from chronic liver disease towards HCC development in
high-risk NAFLD patients.
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Background and aims: Bepirovirsen (BPV; GSK3228836) is an
antisense oligonucleotide shown to induce a reduction in hepatitis
B surface antigen (HBsAg), and in some cases transient HBsAg
seroclearance, following 4 weeks (wks) treatment with a favourable
safety profile in a phase 2a study in patients (pts) with chronic
hepatitis B (CHB) infection. B-Clear is a phase 2b trial (NCT04449029)
assessing the efficacy and safety of 12 or 24 wks BPV treatment in pts
with CHB on-stable nucleos (t)ide analogue (NA) treatment or not on-
NA therapy at study start. The study is ongoing; here we present
interim results through the end of BPV treatment (EoT) for pts not on
NA therapy.

Method: Multicentre, randomised, partial-blind (investigator
unblinded), parallel-cohort study in pts with CHB. Pts required
HBsAg >100 IU/ml, HBV DNA >2000 IU/ml and alanine aminotrans-
ferase <3x upper limit of normal. Pts were randomised (3:3:3:1) to 1
of 4 treatment arms, with treatment administered weekly with (w/)
or without (w/o) loading doses (LD) on Days 4 and 11: 1. BPV 300 mg
w/LD for 24 wks; 2. BPV 300 mg w/LD for 12 wks then 150 mg for
12 wks; 3. BPV 300 mg w/LD for 12 wks then placebo (PBO) for
12 wks; 4. PBO for 12 wks then BPV 300 mg w/o LD for 12 wks. Pts
were stratified by baseline hepatitis B e antigen (HBeAg; positive/
negative) and HBsAg level (<3 or >3 1og10 IU/ml). Primary end point:
proportion of pts achieving HBsAg <lower limit of quantification
(LLOQ) and HBV DNA <LLOQ sustained for 24 wks without rescue
medication after planned BPV EoT. Secondary end points reported
here: proportion of pts achieving HBsAg <LLOQ and HBV DNA <LLOQ
by BPV EoT. Safety was assessed via adverse event (AE) monitoring.

Results: 230 pts (54% male, 57% Asian, 74% HBeAg negative, 19%
HBsAg <3 logl0IU/ml) were included in the intent-to-treat
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population (70, 68, 68 and 24 pts, respectively, in arms 1-4); 21 pts
(9%) discontinued treatment. At EoT, 29%, 13%, 7% and 0% pts had
HBsAg <LLOQ and HBV DNA <LLOQ in arms 1-4, respectively. HBsAg
response data are shown in Figure. Overall, serious AEs (SAEs) were
reported in 4% pts and treatment-related SAEs in 1% pts. No clinically
meaningful differences in AEs across treatment arms.

Conclusion: 24 wks of 300 mg BPV resulted in HBsAg <LLOQ and HBV
DNA <LLOQ in 29% of pts at EoT; the durability of this response is
being assessed. There were no safety signals to preclude further
development.

Funding: GSK (209668) [on behalf of the B-Clear study group].

Figure: Perceringe of patients with HEsAQ < LLOG, & LLOG — < 100 IUimL and & 100 ILmL aver time by treatment arm,

B HBaig<LlO0  MHBaA=LLOG-< 100 1Uirk B HBEAg = 100 Ik
Aim =70} e 3 = B8}

00
B
%
0%, 4
2%
%
EPY 200 mg wiLD BPY MO mgwilD BV 150 mg
S Am 3 i = 55} A & fn = 24
BN
L
o
2P
%

BEY 300 mg wiLD D EFVImgwnlo )

Baseine  Weskd  Vinek O Weok 12 Week 18 Week 20 Week 20 Hossine Weskd Wieek Week 12 Week 16 Woek 20 Week 20

BFV, bepimirsen: LD, loading doss: LG lower Smil.of quanification: PBO, paceba; wl. wilh; wio, wiwout.

LB004B

Efficacy and safety of bepirovirsen in patients with chronic
hepatitis B virus infection on stable nucleos (t)ide analogue
therapy: interim results from the randomised phase 2b B-Clear
study

Man-Fung Yuen', Robert Plesniak?, Seng Gee Lim>, Keiji Tsuji*,
Gheorghe Diaconescu®, Adrian Gadano®, Ju Hyun Kim’,

Tarik Asselah®, Hyung Joon Yim?, Jeong Heo'°, Giuliano Rizzardini'!,
Harry Janssen'?, Corneliu Petru Popescu'®, Diana Petrova'4,
Alexander Wong'®, Nevin Indriz'®, Cristina Pojoga"’,

Yasuhito Tanaka'®, Denis Gusev'®, Ewa Janczewska?’,

Jennifer Cremer?!, Robert Elston?2, Tamara Lukic?3,

Lauren Maynard??, Stuart Kendrick??, Punam Bharania??,

Fiona Campbell??, Melanie Paff??, Dickens Theodore?!. 'Queen Mary
Hospital, China; University of Rzeszow, College of Medicine, Centrum
Medyczne w Lancucie Sp. z 0.0., Poland; *National University Health
System, Singapore; “Hiroshima Red Cross Hospital, Japan; *Spitalul
Clinic de Boli Infectioase si Pneumoftiziologie, Romania; ®Hospital
Italiano de Buenos Aires, Argentina; “Department of Gastroenterology,
Gachon University Gil Medical Center, Korea, Rep. of South; $Hopital
Beaujon, France; °Korea University Ansan Hospital, Korea, Rep. of South;
OCollege of Medicine, Pusan National University and Biomedical
Research Institute, National University Hospital, Korea, Rep. of South;
" uigi Sacco Hospital, Italy; *Toronto General Hospital, Canada; >Dr
Victor Babes Clinical Hospital of Infectious and Tropical Diseases, Carol
Davila University of Medicine and Pharmacy, Romania; '*Alexandrovska,
Bulgaria; °Department of Medicine, University of Saskatchewan,
Canada; "SUMHAT Sofiamed, Bulgaria; ' Regional Institute of
Gastroenterology and Hepatology, Romania; "8 Kumamoto University,
Japan; Center for Prevention and Control of AIDS and Infectious
Diseases, Russian Federation; 2°ID Clinic, Poland; %! GlaxoSmithKline,
United States; >GlaxoSmithKline, United Kingdom; >GlaxoSmithKline,
United Arab Emirates

Email: jennifer.x.cremer@gsk.com

Background and aims: Bepirovirsen (BPV; GSK3228836) is an
antisense oligonucleotide shown to induce a reduction in hepatitis
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B surface antigen (HBsAg), and in some cases transient HBsAg
seroclearance, following 4 weeks (wks) treatment with a favourable
safety profile in a phase 2a study in patients (pts) with chronic
hepatitis B (CHB) infection. B-Clear is a phase 2b trial (NCT04449029)
assessing the efficacy and safety of 12 or 24 wks BPV treatment in pts
with CHB on-stable nucleos (t)ide analogue (NA) treatment or not on-
NA therapy at study start. The study is ongoing; here we present
interim results through the end of BPV treatment (EoT) for pts not on
NA therapy.

Method: Multicentre, randomised, partial-blind (investigator
unblinded), parallel-cohort study in pts with CHB. Pts required
HBsAg >100 IU/ml, HBV DNA <90 IU/ml and alanine aminotransfer-
ase <2x upper limit of normal. Pts were randomised (3:3:3:1) to 1 of 4
treatment arms, with treatment administered weekly with (w/) or
without (w/o) loading doses (LD) on Days 4 and 11: 1. BPV 300 mg w/
LD for 24 wks; 2. BPV 300 mg w/LD for 12 wks then 150 mg for
12 wks; 3. BPV 300 mg w/LD for 12 wks then placebo (PBO) for
12 wks; 4. PBO for 12 wks then BPV 300 mg w/o LD for 12 wks. Pts
were stratified by baseline hepatitis B e antigen (HBeAg; positive/
negative) and HBsAg level (<3 or >3 log10 IU/ml). Primary end point:
proportion of pts achieving HBsAg <lower limit of quantification
(LLOQ) and HBV DNA <LLOQ sustained for 24 wks without rescue
medication after planned BPV EoT. Secondary end points reported
here: proportion of pts achieving HBsAg <LLOQ and HBV DNA <LLOQ
by BPV EoT. Safety was assessed via adverse event (AE) monitoring.

Results: 227 pts (73% male, 52% Asian, 69% HBeAg negative, 28%
HBsAg <3 log10 IU/ml) were included in the intent-to-treat popula-
tion (68, 68, 68 and 23 pts, respectively, in arms 1-4); 12 pts (5%)
discontinued treatment. At EoT, 28%, 17%, 9% and 14% pts had HBsAg
<LLOQ and HBV DNA <LLOQ in arms 1-4, respectively. HBsAg
response data are shown in Figure. Overall, serious AEs (SAEs) were
reported in 3% pts and treatment-related SAEs in <1% pts. No clinically
meaningful differences in AEs across treatment arms.

Conclusion: 24 wks of 300 mg BPV resulted in HBsAg <LLOQ and HBV
DNA <LLOQ in 28% pts at EoT; the durability of this response is being
assessed. There were no safety signals to preclude further
development.

Funding: GSK (209668) [on behalf of the B-Clear study group].

Figure: Percentage of patients with HBsAg < LLOG, & LLOG — = 18 IUimL and = 100 IimL over time by treatment arm.
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Background and aims: Approval of a drug therapy for NASH requires
a very good safety/tolerability profile and acceptable therapeutic
index. MAESTRO-NAFLD-1 (NCT04197479) is a randomized double-
blind (DB) Phase 3 clinical trial of placebo (PBO) versus resmetirom
(RES), a once-a-day oral selective thyroid hormone receptor § agonist,
in >1100 patients with NAFLD with safety as the primary end point.
Method: Enrollment was Dec 2019 to Oct 2020 at 79 US sites.
Requirements included 3 metabolic risk factors, fibroscan (FS)
>5.5 kPa/CAP>280 dBm, MRI-PDFF>8%. Randomization was 1:1:1:1
to 3 DB arms, PBO, 80 or 100 mg RES (n=972) or an 100 mg open
label (OL) arm (n=171). The primary objective was to evaluate the
safety and tolerability of 80 or 100 mg RES versus PBO measured by
the incidence of adverse events (AEs).

Results: At baseline the DB safety population (n=969) was age 55.9
(11.8); female, 54.4%, white 88.6%; hispanic 34.7%; BMI 35.3 (6.0) type
2 diabetes 49%, hypertension 76.1%, dyslipidemia 87.9%; FS 7.4 (4.7)
kPa. Discontinuations (22.5%) did not differ by treatment, most
patient decision ( pandemic related). DB compliance was impacted by
COVID drug kit delays. AE withdrawals were 80 mg, 2.4%; 100 mg,
2.8%; PBO, 1.3%. The primary objective was met. TEAEs were 80 mg,
88.4%; 100 mg, 86.1%; PBO, 81.8%. TEAEs >grade 3 severity were
80 mg, 7.6%; 100 mg, 9.0%; PBO, 9.1%. AEs in excess of PBO were grade
1-2 AEs of diarrhea (80 mg, 23.5%; 100 mg, 31.2%; PBO, 13.8%) and
nausea (80 mg, 11.9%; 100 mg, 18.2%; PBO, 7.9%), in the first few
weeks. ALT increases >3XULN were 80 mg, 0.61%; 100 mg, 0.31%;
PBO, 1.6%. There were no changes in body weight or HR. BP decreased
by 2-3 mmHg in the RES arms. Key 2° end points were met (Table).
Comparative mean reduction in FS VCTE was not significant; a
responder analysis of FS and MRE showed significant reductions with
RES treatment.

Conclusion: RES achieved the primary safety end point in this 52-
week Phase 3 NAFLD clinical trial that identified patients by
metabolic risk and non-invasive imaging. Key 2° end points were
met including LDL-C, ApoB, triglycerides, MRI-PDFF, FS (CAP).

RES RES RES
100 mg 100 mg 80 mg

OL p value DB p value DB p value PBO
n 171 314 320 309
LDL-C %CFB (SE)  -21 <0.0001 -144 <0.0001 -12.7  <0.0001 -1.7
(Wk 24) (1.9) 2.1) (2.1) (2.0)
ApoB %CFB (SE) =22 <0.0001 -16.6 <0.0001 -146  <0.0001 -0.1
(Wk 24) (1.5) (1.6) (1.5) (1.5)
MRI-PDFF %CFB —48.9% <0.0001 -47.7% <0.0001 -40.8% <0.0001 -6.0%
(WK 16)
MRI-PDFF %CFB -52.5% <0.0001 -482% <0.0001 -42.5% <0.0001 -7.9%
(Wk 52)
Triglycerides -25 <0.0001 -215 <0.0001 -195  0.0005 -2.1
BL>150 %CFB (3.1) (-28.0, (=270, (-10.6,

-14.3) -11.1) 74)
FS CAP -52.9 <0.0001 -42.2 <0.0001 -36.2  <0.0001 -17.8
(4.6) (41) (4.0)

FS VCTE 57.1% 0.0005 42.7% 0.020 31.9% 0.38 24.7%
BL>7.2 kPa %,
>2 kPa reduction
MRE BL>2.9 kPa, 25.7% 22.6% 0024 21.7% 11.4%
%, >19% reduction
ALT (%CFB) -29.4 <0.0001 -17.9 0.0010 -185 00015 -21
(BL>301U) (3.3) (5.0) (4.8) (5.1)

'MRE combined RES groups.
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Background and aims: Adults homozygous for PiZZ synthesize
mutant alpha-1 antitrypsin (Z-AAT) that accumulates in hepatocytes
leading to progressive liver disease and fibrosis. Fazirsiran, an
investigational RNAi therapeutic, silences liver Z-AAT mRNA to
reduce Z-AAT synthesis. This analysis assessed histological changes
in patients ( pts) with PiZZ AATD liver disease receiving fazirsiran in
an ongoing, open-label, phase 2 study.

Method: Fazirsiran (200 mg [n=12] or 100 mg [n =4]) was adminis-
tered subcutaneously on Day 1, Week (wk) 4 and then every 12 wks.
The primary end point was change in liver Z AAT as measured by LC-
MS/MS at Wk 24 or 48. Three pathologists blinded to subjects and
time points assessed and adjudicated histological parameters
including globule burden (periodic acid-Schiff with diastase [PAS
+D] staining for extent of portal tract and periportal hepatocyte
involvement and zonal location; total score of 0-9), globule size
(scored by comparing % of total granules or size of largest globule to
the size of a red blood cell; total score of 0-6), portal inflammation
(score of 0-3), and METAVIR fibrosis (FO-F4).

Results: Fazirsiran reduced liver Z-AAT in all pts by a mean of 85% at
Wk 24/48, with concomitant reductions in histological globule
burden (mean score 7.4 at baseline and 2.3 at Wk 24/48). All 16 pts
also showed reductions in globule size (mean score 3.0 at baseline
and 1.0 at Wk 24/48). Removal of Z-AAT improved histological
assessments of portal inflammation, a key feature of AATD liver
disease; approximately two-thirds (8/13) of pts with a baseline score
of >1 in portal inflammation showed improvement at Wk 24/48. In
particular, portal inflammation on biopsy has been shown in previous
observational studies to be strongly associated with fibrosis progres-
sion. Overall, 7/15 pts (7/12 subjects receiving 200 mg dose and 0/3
subjects receiving 100 mg dose) had a >1-point improvement in
fibrosis. Fazirsiran was well tolerated, with no adverse events leading
to study/drug discontinuation.

Conclusion: By reducing Z-AAT synthesis, fazirsiran improved
histological features of AATD liver disease, including reductions in
globule burden/size and severity of portal inflammation, leading to
fibrosis regression.
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Background and aims: Over the last two decades, a persistent
epidemic of acute Hepatitis C virus (HCV) infections has been
observed in HIV-positive men who have sex with men (MSM) in
several metropolitan areas worldwide. In this study, epidemiological
and clinical parameters as well as phylogenetic analyses were
conducted to characterize HCV transmission among MSM.

Method: This prospective observational study analysed clinical and
epidemiological parameters of patients with confirmed acute HCV
infection between 2009 and 2019 from 3 centers in Frankfurt. NS5B
population-based sequencing was performed at the time of diagnosis
to determine HCV genotype (GT) and for phylogenetic analyses.
Results: A total of n=161 patients diagnosed with acute HCV-
infection were included in the study, of whom n=140 (87%) were
HIV-positive and n =145 (90%) were MSM. We observed a different
distribution of HCV genotypes over time. In the first eight years, HCV
GT1a was most common (58-100%) but decreased to 30% in 2018. In
contrast, the proportion of GT4d cases increased. While no GT4d
cases were diagnosed in 2013, the proportion rose to 40% in 2019.
There was a slight trend towards more GT3a cases in 2018 and 2019,

Wiral Load{IL/mL)
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while for GT1b and GT2 only individual cases were detected between
2009 and 2014. MSM were mainly infected with HCV GT1a (82%, 115/
140) or GT4d (16%, 23/140 with sequencing data available). In
contrast, HCV GT were almost equally distributed in non-MSM
patients. Here, 36% were infected with HCV GT1a, 21% each with GT1b
or GT3a and 16% had GT2. Phylogenetic analyses in NS5B showed a
diverse sequence pattern in patients with HCV GT1b and GT3a. In
contrast, HCV strains among MSM infected with HCV GT1a and 4d
were more closely related. Based on the comparison of HCV GT or
NS5B sequences, 24 patients (15%) were diagnosed with an HCV
reinfection. The incidence rate in MSM for a first HCV infection
declined in the period between 2017 and 2019 (3.6/1000PY)
compared to the DAA era between 2013 and 2017 (6.8/1000 PY)
and to the interferon era (2008-2013; 10.1/1000 PY). Conversely, the
incidence of HCV reinfections among MSM increased slightly from
1.9/100PY to 2.8/100PY over time.

Conclusion: During the last 5 study years the prevalence of GT4
infections increased, while annual acute hepatitis C incidences
decreased. HCV reinfection is an issue of major concern in HIV-
positive MSM and may have implications for HCV elimination.
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Multicenter prospective study for the use of shortened pre-
emptive therapy with Glecaprevir/Pibrentasvir (G/P) and
Ezetimibe in hepatitis C (HCV) seronegative non-liver solid organ
transplant recipients of HCV viremic grafts
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Background and aims: Use of HCV viremic grafts has been associated
with reduced waiting time and cost effectiveness analyses has been
favorable. Preemptive treatment approach prevent delay in treatment
initiation and will help eliminate risks of untreated HCV viremia. G/P
is a highly effective direct acting antiviral agents with pangenotypic
coverage and ezetimibe was found to help blocking the cholesterol
receptor used by the HCV virus for cell entry.

Assess the efficacy and cost effectiveness of preemptive therapy with
eight days of a combination of G/P and ezetimibe in recipients of non-
liver HCV viremic solid organ transplant.

Method: This is a multicenter prospective, open label, internally
funded study. Solid organ recipients who agreed to accept HCV
viremic grafts were consented for the study. HCV pre-emptive
therapy with G/P and ezetimibe was initiated upon call to the

<15 IWmL

Dy 1 Day 3 Day7  weck?  woekd  weskd

Dy 0
(Pre-TX)

Doy 0
(PostTX)

Figure: (abstract: 0S002)

Journal of Hepatology 2022 vol. 77(S1) | S1-S118

wook 5  waek8  weeh7  weskB  weok@  week 10 week 11 week12  wack13 4

Timepaint

S15


mailto:christiana.graf@kgu.de
mailto:aqel.bashar@mayo.edu

ORAL PRESENTATIONS

operative room. Combination therapy was continued for 7 days after
transplant (total of 8 doses). HCV RNA was monitored up to 24 weeks
post-transplant, and patients followed for 1 year to determine graft
and patient survivals.

Results: 38 patients (32 kidney tx, 2 kidney/pancreas tx, 3 heart tx, 1
heart/kidney tx) have been enrolled to date. All patients completed
treatment. Median age for patients was 60 years and 63% were males.
Median time from list for HCV viremic grafts to tx was 32, 52, 71, and
151 days for heart, heart/kidney, kidney, and kidney/pancreas tx
recipients respectively. Median donor age was 35 years. All donors
had confirmed viremia. Transient viremia during the first 2 weeks
post tx was detected in 28/38 (74%) patients (HCV RNA range 16-
6870 IU/ml), and 12 patients had detectable viremia on post tx day 7
when treatment was completed (HCV RNA range of detectable but
not measurable RNA-110 IU/ml). Four (4/38) patients continued to
have detectable HCV RNA at week 2 post tX, and one of those patients
remained detectable week 3 post tx. All patients achieved undetect-
able HCV RNA by week 4 post tx and all patients stayed negative 13
weeks post tx (SVR 12 of 100%) (Fig. 1). The cost of this preemptive
approach was significantly lower when compared to the standard of
care reactive treatment approach. Treatment was well tolerated, and
all patients completed 8 days of combination therapy. One kidney
transplant recipient died 65 days post-tx with acute subdural
hematoma. This patient completed treatment per protocol and
achieved viral clearance (undetectable HCV RNA at post tx week 8).

Conclusion: In the largest multicenter U.S. experience to date, G/P
combined with ezetimibe was highly effective in preventing HCV
infection in 100% of non-liver solid organ transplant recipients of HCV
viremic grafts. Short-term graft and patient survivals are excellent.
This approach appears to be cost effective and will potentially
eliminate the risk of post-transplant complications from HCV
transmission and enhance the use of HCV viremic grafts.
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patients previously treated with direct-acting antiviral agents
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Background and aims: Voxilaprevir/velpatasvir/sofosbuvir (VOX/
VEL/SOF) is approved for HCV retreatment of direct-acting antiviral
agents (DAA)-experienced patients. However, real-life data are still
limited. The aim of the study was to analyse the effectiveness of VOX/
VEL/SOF in a real-world setting.

Method: All consecutive patients with HCV retreated with VOX/VEL/
SOF after DAA failure were enrolled in 153 centers in Germany,
Austria, Switzerland and Belgium between May 2015 and November
2020. Sustained virological response (SVR) was defined as undetect-
able HCV RNA 4 (SVR 4) or 12 (SVR12) weeks after the end-of-
treatment.

Results: A total of 416 patients were included: median age was 55
(21-84) years, 79% were male, median HCV RNAwas 383,000 (10-58,
300, 000) IU/ml. HCV genotype (GT) was 1 in 54% (1a in 26%, 1b in
28%),2in 1%, 3 in 39% and 4 in 6%. Patients received VOX/VEL/SOF for
12 weeks, ribavirin was added in 4% of treatment schedules. Overall,
365/416 (87.7%) patients by intention to treat analysis and 401/416
(96.4%) by per protocol analysis achieved SVR12, respectively.
Genotype 3a (p=0.008) and hepatocellular carcinoma (p =0.0034)
were the only predictors of a treatment failure. Treatment effective-
ness was not significantly affected by the type of previous DAA
regimen, by liver cirrhosis, HCV GT 1a and baseline HCV-RNA viral
load. Virologic relapse was observed in 20 patients (10% GT1a, 15%
GT1b, 75% in GT3a). The presence of resistance-associated substitu-
tions within NS3, NS5A, and NS5B genes did not impact SVR12 (p =
0.06).

Conclusion: VOX/VEL/SOF is an effective retreatment for patients
with HCV who have failed on a previous DAA course in a real-life
setting. We identified HCV GT 3a and HCC as the main predictors of
VOX/VEL/SOF failure.
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ribavirin is safe and highly effective retreatment for patients who
have failed an NS5A inhibitor containing antiviral regimen
Edward J. Gane', Bridget Faire?, Sherine Helmy?, James Freeman®.
TUniversity of Auckland, Grafton Campus, Liver Unit, Auckland, New
Zealand; °New Zealand Liver Transplant Unit-Ward 71, Auckland, New
Zealand; Pharco Corporation, Cairo, Egypt; “GP2U, Australia

Email: edgane@adhb.govt.nz

Background and aims: Oral DAA therapy has been available in New
Zealand since mid-2016 for treatment of chronic hepatitis C. Over the
last 5 years, more than 10,000 New Zealanders have been treated
with NS5A inhibitor- based DAA therapy, of whom more than 300
have had virologic failure. Retreatment of patients with confirmed
antiviral resistance requires a triple DAA combination of a polymer-
ase, a protease and an NS5A inhibitor.

Method: In an open-labelled, ethics-approved study, 100 New
Zealanders who had failed DAA therapy with confirmed NS5A
resistance will be retreated with glecaprevir/pibrentasvir (GLE/PIB)
from Feb 2019) plus sofosbuvir for 16 weeks. Patients with
decompensated cirrhosis or hepatocellular carcinoma or post-
transplant are excluded.

Results: To-date, 57 patients have been enrolled in the study. Median
age was 56 years (38-80), 78% were male and 44% had established
cirrhosis. Thirty-five patients had previously failed GLE/PIB, 19 failed
ombitasvir, paritaprevir, dasabuvir, and ritonavir (PrOD) and 1 each
failed grazoprevir/elbasvir (GRZ/ELB), ledipasvir/sofosbuvir (LDV/
SOF) and sofosbuvir/velpatasvir (SOF/VEL). Six patients had failed
multiple regimens. Most frequently detected NS5A resistance-
associated substitutions (RASs) were Y93H (57%), A30K (26%),
Q30 K/H (26%, M28 T/F/V (11%). Multiple NS5A RASs were detected
in 39% patients. Resistance profiles were similar in PrOD and GLE/PIB
failures.

One patient died from opioid overdose during treatment. There were
no other SAEs or AE-related treatment discontinuations. Two other
patients stopped treatment within 4 weeks because of psychosocial
issues, one of whom has started retreatment.

45 patients have completed therapy and 37 have reached the SVR12
timepoint, of whom 36 (98%) are cured (complete SVR results will be
available in early 2022). The only treatment failure to-date was a 53-
year-old noncirrhotic female, previously treated with PrOD.
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Conclusion: Glecaprevir/pibrentasvir plus sofosbuvir for 16 weeks is
a safe and highly effective retreatment regimen for patients who have
previously failed GLE/PIB and other DAA regimens regardless or
cirrhosis status, or NS5A RAS profile. There is no indication for adding
ribavirin.
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Background and aims: Although the number of people living with a
hepatitis C sustained viral response (SVR) has increased dramatically,
mortality rates in this patient group remain poorly understood. Here,
our goal was to assess excess mortality after SVR achievement in the
interferon (IFN)-free era.

Method: We performed data analysis on patients achieving SVR in
the IFN-free era (2014-2018/19) from three population-based cohorts
in Scotland (SC), England (EN), and British Columbia (BC). Patients
were divided into three disease stage groups: no cirrhosis (SC and BC
only); compensated cirrhosis; and end stage liver disease (ESLD).
Age-standardised mortality rates were calculated to take account of
different age/sex structures between cohorts and disease stage
groups. Further, we calculated standardised mortality ratios (SMRs)
to compare the frequency of mortality in SVR patients to the general
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population (GP). We also quantified the proportion of excess death
attributable to: a) death from liver cancer; b) death from liver disease
unrelated to cancer; c) and death from drug-related causes. Finally,
Poisson regression was used to identify factors associated with excess
mortality.

Results: Our analysis included 20, 031 patients, of which 1, 402 (7%)
died during follow-up. Mean follow-up duration was 2.2-3.9 years,
and mean age ranged from 46.3 (SC) to 56.7 (BC). Mortality rates
varied considerably according to disease stage. For example, the age-
standardised mortality rate ranged from 12 to 23, 27-38, and 62-118
deaths per 1000 person-years in non-cirrhosis, compensated
cirrhosis and ESLD patients, respectively. SMRs indicated that all-
cause mortality was 3.4-3.5 times higher than the GP in non-
cirrhosis patients, 4.2-5.9 times higher in compensated cirrhosis
patients, and 8.7-15.3 times higher in ESLD patients. For non-
cirrhosis patients, drug-related causes were responsible for the
greatest proportion of excess death (77% SC; 41% BC). Conversley, for
cirrhosis patients, liver-related causes were the key driver, respon-
sible for 30-95% of excess deaths. In the regression analysis, younger
age, drug use and comorbidities were associated with greater excess
mortality (see Figure).
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Conclusion: In the largest study performed to-date, we show that
individuals achieving SVR in the interferon-free era have a consid-
erably higher mortality risk than the GP, driven mainly by drug-
related mortality (in non-cirrhosis patients) and liver-related causes
(in cirrhosis patients).
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Background and aims: The impact of direct-acting antivirals (DAAs)
on extrahepatic complications in chronic hepatitis C (CHC) patients
remains poorly described. We estimated the association of DAAs with
cardiovascular events and extrahepatic cancers.
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Method: The prospective ANRS CO22 HEPATHER cohort was enriched
with individual data until December 2018 from the French National
Health Insurance Database (SNDS), which contains medical informa-
tion regarding ambulatory care and hospital admissions. CHC patients
were enrolled between August 2012 and December 2015 in 32 French
hepatology centers. A total of 8148 CHC adults were selected.
Cardiovascular events (stroke, acute coronary syndrome, pulmonary
embolism, heart failure, arrhythmias and conduction disorders [ACD],
peripheral arterial disease [PAD]) and cancers (colorectal, bladder,
prostate, kidney, lung, pancreas, thyroid, head/neck, breast) were
derived from the SNDS. Associations between DAAs and extrahepatic
events were estimated using marginal structural models, with
adjustments for clinical confounders and medications.

Adjusted hazard ratios
associated with DAAs

Outcomes (95% Confidence Interval)

Total population (n =8148)

Acute stroke

Acute coronary syndrome

Acute pulmonary embolism

Acute heart failure

Arrhythmias and conduction disorders
Peripheral arterial disease

Major cardiovascular events

Any cardiovascular event

Any extrahepatic solid cancer

Patients with advanced fibrosis (n =3586)
Acute stroke

Acute coronary syndrome

Acute pulmonary embolism

Acute heart failure

Arrhythmias and conduction disorders
Peripheral arterial disease

Major cardiovascular events

Any cardiovascular events

1.30 (0.82, 2.08)
1.00 (0.63, 1.60)
210 (0.64, 6.85)
115 (0.74, 1.78)

1.46 (1.04, 2.04)
0.54 (0.33, 0.89)
1.03 (0.81,1.31)
1.10 (0.90, 1.36)

1.23 (0.50, 3.03)

0.58 (0.29, 1.18)
0.59 (0.29, 1.19)
0.79 (0.16, 3.97)
0.47 (0.27,0.81)

0.36 (0.17,0.73)
0.50 (0.36, 0.71)
0.58 (0.42, 0.79)

(
(
(
(
1.02 (0.57, 1.84)
(
(
(
(

Any extrahepatic solid cancer® 0.39 (0.09, 1.71)

Results: Analyses of 12 905 person-years (PY) of no DAA exposure
and 22 326 PY following DAA exposure showed a reduced risk of PAD
after DAAs (HR, 0.54; 95% (I, 0.33 to 0.89), a beneficial effect of DAAs
on overall cardiovascular outcomes in patients with advanced fibrosis
(aHR, 0.58; 95% CI, 0.42 to 0.79), and an increased risk of ACD (hazard
ratio [HR], 1.46; 95% CI, 1.04 to 2.04) predominant after the first year
following DAA initiation. There was no association between DAAs and
extrahepatic cancer (HR, 1.23; 95% CI, 0.50 to 3.03).

Conclusion: DAAs were associated with a decreased risk of
cardiovascular outcomes in patients with advanced fibrosis, a
decreased risk of PAD regardless of the fibrosis stage, and an
increased risk of ACD, supporting long-term cardiac monitoring
after DAA therapy. DAAs were not associated with extrahepatic cancer
development or reduction.

Cirrhosis and its complications: Other clinical
complications except ACLF and critical illness
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Background and aims: Etiologic treatment reduces the risk of
decompensation and mortality in compensated cirrhosis. However,
in the setting of decompensated cirrhosis the impact of etiologic
treatment is less predictable, in particular in patients with ascites,
who remain at high risk of developing further decompensating
events and death. The aim of the study was to evaluate the impact of
etiological treatment in decompensated patients with cirrhosis and
ascites as the single index decompensating event. The end points
were the occurrence of further decompensation (i.e. refractory
ascites, spontaneous bacterial peritonitis [SBP], hepatorenal syn-
drome [HRS-AKI], variceal bleeding [VB] and hepatic encephalopathy
[HE]) and mortality.

Method: Cirrhotic patients with ascites as single first decompensa-
tion event at the University Hospital of Padova or the Vienna General
Hospital between 2003-2021 were included and followed until
death, liver transplantation or September 2021. The etiology was
considered as “cured” in case of removal of the primary etiological
factor (e.g. HCV: virological cure, HBV: virological suppression, ALD:
alcohol abstinence) and as “controlled” in case of partial removal of
etiologic factor (e.g. HBV: partial suppression of HBV-DNA, ALD:
mostly abstinent but with drinking episodes).

Results: We included 622 patients (mean age: 57 £ 11 years, male
68%, mean MELD 15 * 6), the most common etiology were ALD (59%)
and HCV (23%). Etiology was “cured” in 146 patients (24%),
“controlled” in 170 (27%) and uncontrolled in 306 (49%). During a
median follow-up of 33months, 350 patients (56%) developed further
decompensation (33%refractory ascites, 29% HE, 17% SBP, 13% HRS-
AKI, 9% VB). The incidence of further decompensation at 5 years was
significantly lower in patients with “cured” vs “controlled” vs
uncontrolled etiology (38% vs 64% vs 72%, respectively; p <0.001;
Fig. 1A). In multivariable analysis (adjusted for age, varices, etiology,
Child Pugh class, creatinine and sodium), “cured” (aHR=0.52; p <
0.001) and “controlled” etiology (aHR =0.60; p <0.001) were both
independently associated with a lower risk of further decompensa-
tion. Considering response to etiological treatment as time-depend-
ent covariates, 5-year cumulative incidence of survival was
significantly higher in patients with cured vs controlled vs uncon-
trolled etiology (83% vs 58% vs40%, respectively; p < 0.001; Fig. 1B). In
multivariable analysis, etiological cure (aHR=0.35, p<0.001) and
controlled etiology (aHR=0.61, p=0.003) were independently
associated with lower mortality.
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Conclusion: In cirrhotic patients with ascites as single first decom-
pensating event, the cure or control of etiology of liver disease
reduces the risk of further decompensations and mortality.
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Background and aims: Decompensated chronic liver disease (DCLD)
is associated with poor outcomes, but no global study has addressed
this after hospitalization. We prospectively evaluated non-elective
hospitalized patients with DCLD to determine disease profile,
predictors of readmission and 30 days mortality post discharge
following index hospital admission under “Chronic Liver disease
Evolution And Registry for Events and Decompensation (CLEARED)
consortium.

Method: Data were prospectively collected from 49 centres from 6
continents of non-elective admissions in DCLD patients with or
without cirrhosis, aged >18 years. We performed an interim analysis
to predict readmission and mortality within 30 days following index
hospital discharge. World Bank data were used to stratify countries
according to income.

Results: 1383 patients, mean age 54.97 +13.55 years; 64% male;
diverse ethnicity [White 39%, Asian 30%, Hispanic 10%, Black 9%] were
analyzed. Alcohol was the most common etiology (46%), followed by
NASH (23%), HBV (13%) and HCV (11%). Admissions were almost
exclusively for liver related complications i.e. GI bleed (30%), HE
(34%), AKI (33%), and anasarca (24%). Mean admission CTP was 10 (5-
14) and MELD-Na 23 (6-40). Only 11% were listed for transplant. 51%
had hospitalization in previous six months. 24% were infected at
admission and another 13% developed infections subsequently.
During hospitalization, organ failures were: AKI 46%; as brain 16%,
circulatory 14%, and respiratory 13%; 25% needed ICU admission.
Median hospital stay was 7 days (1-140) and 11% lost to follow-up
after discharge. 33% were readmitted, 3% were transplanted while
26% of patients died within 30 days. The most significant independ-
ent factors predicting readmission within 30 days were being in low/
lower middle income country (p <0.0001), a high discharge MELD-
Na (p=0.0005), and hospitalization <6 M (p=0.006). The most
significant independent predictors of 30-day-mortality post index
discharge were age, discharge MELD-Na (p <0.0001 for both), and
various organ failures during index admission (p <0.01).
Conclusion: The clinical outcomes of patients with DCLD following
index hospital admission vary widely around the world. Mortality
within 30 days post discharge is largely dependent on patient and
disease factors. Readmission post discharge, however, is variable
across continents and inversely correlates socio-economic status.
Global characterization of patients at high risk of readmission should
include further study of socio-economic factors in addition to
severity of liver disease.
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Dyserythropoiesis is underrecognized and contributes to severe
anemia in liver cirrhosis

Chhagan Bihari', Sumit Garg', Shiv Kumar Sarin?. 'Institute of Liver
and Biliary Sciences, Pathology and Hepatology, Delhi, India; Institute of
Liver and Biliary Sciences, Hepatology, Delhi, India

Email: shivsarin@gmail.com

Background and aims: Moderate to severe anemia is one of the
common complication in liver cirrhosis and is often multifactorial.
Contribution of dyserythropoiesis (DE) in cirrhosis related anemia is
often neglected and has not been studied. We aimed to investigate
the prevalence, severity and mechanisms of dyserythropoiesis in
cirrhosis patients.

Method: We studied the bone marrows (BM) of cirrhosis patients
(n=517), who underwent a BM aspiration/biopsy between Jan 2014-
Dec 2018, for investigation of anemia, hypersplenism or other clinical
indications. Cases of haematological or non-hematological neopla-
sias, chronic kidney disease, chronic or acute drug injury, acute and
chronic hepatitis and granulomatous pathology were excluded.
Morphological analysis of BM aspirate, biopsies, erythroid colony
assessment were done. A >5% dyserythropoiesis in erythroid lineage
was considered and categorized as mild: 5-10%; moderate: 10-15%
and marked: >15%.

Results: A 68/517 (13.2%) cirrhosis patients had dyserythropoiesis
and none from control group. Of them 44% had mild; 35.4% moderate
and 20.6% marked dyserythropoiesis in the BM. Cirrhosis patients
with DE had significantly lower hemoglobin than those without DE
(7.6 1.4 gm/dl vs 8.9+ 1.9 gm/dl, p<0.001), but comparable serum
iron (83.7+42 vs 90.2 +46.6 mcg/dl, p=0.997); total iron binding
capacity (243.2 £ 85.1 vs 231 £ 87.2 mcg/dl, p = 0.291); and transferrin
saturation (50.9+27.9 vs 55.6+30.8 %, p=0.206) and serum folate
(16 £3.8 vs 15.8 £4.4 ng/ml) levels. The former however, had higher
vitamin B12 (2339.2 + 1406 vs 1842 + 1411.9 pg/ml, p =0.010) levels.
Further, other confounding factors for anemia like lactate dehydro-
genase (p = 0.494), reticulocyte count (p = 0.808), thyroid stimulating
hormone (p=0.208), hepcidin (p=0.16), erythropoietin (p=0.23),
and spleen size (p =0.310) were comparable. Grades of dyserythro-
poiesis were associated with Child’s score (p=0.003) with marked
dyserythropoiesis being noted in Child C. Dyserythropoiesis was
mainly associated with alcohol and non-alcoholic steatohepatitis (51/
68, 75%) as compared to viral, autoimmune and other etiologies. BM
examination showed fewer erythroid colonies (8 vs. 10.7, p <0.001)

and proerythroblasts (7 vs.17.9, p < 0.001) in the erythroid colonies of
patients with DE. The DE was significantly related with low GATA.1
(7.7+£4.3 vs 13.6 £7.8; p=0.001) non-nuclear localization of HSP70
(p=0.04) and excess erythroferrone (23.4+7 vs 14.2+5.2, p<0.001)
as compared to no-DE.

Conclusion: Approximately 13.2% patients with cirrhosis with severe
anemia show dyserythropoiesis. Standard hematological and iron
studies fail to identify it and bone marrow examination is merited.
Alternations in the erythroid colonies, HSP70 localization and
diminished GATA.1 in BM are associated with dyserythropoiesis.

0S010

Effect of recruitement and selection policies on the volume of
outcome of patients transplanted with ACLF-3
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Background and aims: Liver transplantation (LT) for critically ill
cirrhotic patients is a debated issue, which raises complex medical,
surgical and ethical challenges. In particular, it is crucial to achieve
high post-IT survival in order to justify allocating livers to these
patients, especially given the current organ shortage. To date, there is
no granular data concerning the 3-year post-LT outcome of ACLF-3
patients.

Method: This study describes the three-year post-LT survival of a
single center granular cohort of patients with ACLF-3 at the time of LT
and compares it to the post-LT survival of all the patients who were
transplanted without ACLF-3 in the same center between 2007 and
2018. Over this period of time, two policies were gradually
implemented in this center: (i) developing a network of peripheral
centers that transferred critically ill cirrhotic patients for LT
assessment and (ii) increasing use of the transplantation for ACLF-3
model (TAM) score criteria to identify the optimal transplantability
window.

Results: A total of 828 first time single LTs were performed over the
study period. 91 patients had ACLF-3 at the time of LT. The overall
three-year survival of ACLF-3 patients was 66% vs 82% (p <0.001) for
the rest of the cohort. Over the study period, both the number of

A. 3-year post-transplant survival of patients transplanted with ACLF-3 (red) and without (black)

2007-2009 2010-2012
10 1.0 Ly
| u
08 —t 08 Qa0
Tos Tos é
5 : =
A 04 @ 04 £
== Non ACLF-3 {N=201) == Mon ACLE-3 [N=151) £
02 =+ AGLF-3 (N=7) b2 == ACLF-3 (N=20) a 20-
p=0.01 p=0.01 @
00 0.01 @
0 ] 12 18 24 30 ¥ 0 6 12 18 24 30 3 @
Time {months) Time {months) 5
2
2013-2015 2016-2018 8 1
1.0 10] = "f
08 08 ‘E
=
Tos Zos - .
g 2 :
& 04 @ 041 v, P —. S, . —
=~ Non ACLF-3 [N=183) == Non ACLF-3 (N=192) 2400y GOlANZ. TSty | 2010Lns
02 == ACLF-3 (N=28) 02 ~— ACLF-3 (N=38)
<0.01 p=072 . 2
00 00 B. Number of patients transplanted with AC
0 ] 12 13 24 30 3 0 6 12 18 24 30 E4]

Time {months)

Figure: (abstract: 0S010)

Time {months)

{blue) and 3-year post-LT survival (red line)

S20 Journal of Hepatology 2022 vol. 77(S1) | S1-5118


mailto:shivsarin@gmail.com
mailto:baptiste.michard@chru-strasbourg.fr

patients transplanted with ACLF-3 and their 3-year post-LT survival
increased over time: 2007-2009: 7 patients, 43% survival; 2010-
2012: 20 patients, 60% survival; 2013-2015: 28 patients, 54%
survival; 2016-2018: 36 patients, 83% survival (no significant
difference in survival between the ACLF-3 and the non ACLF-3
group in the last period). This increase in the number of patients
transplanted and in their post-LT three-year survival was not
observed in the general population of patients transplanted
without ACLF-3 (cf. Figure). A total of 12 ACLF-3 patients were
transplanted with TAM scores>2. However, in the last period (2016-
2018), in which both the number of patients transplanted with ACLF-
3 and the post-IT survival were the highest, no patient was
transplanted with a TAM score>2.

Conclusion: This study, which originates from the largest single
center cohort of patients transplanted with ACLF-3, illustrates how
gradually building a network of peripheral centers to refer critically ill
cirrhotic patients to an expert ICU and LT center can lead to a dramatic
increase in the number of patients transplanted with ACLF-3. It also
shows that there is a learning curve when transplanting patients with
ACLF-3 and that the implementation of the TAM score to help identify
the optimal transplantability window at the time of organ proposal
contributes to optimizing post-LT outcomes. The combination of
these strategies can help centers increase the number of patients
transplanted with ACLF-3 while reaching post-LT outcomes for these
patients that are similar to those of non ACLF-3 patients.
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Real-world evidence on long-term albumin treatment in patients
with decompensated liver cirrhosis in Italy
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Background and aims: Human albumin plays an important role in
the management of patients with decompensated liver cirrhosis.
Guidelines recommend short-term albumin in specific acute condi-
tions, but clinical trial data have also shown benefits of long-term
albumin (LTA) treatment. This study aimed to analyse real-world data
on LTA treatment in patients with cirrhosis across Italy.

Method: Data from an independent audit platform was collected on
patients with cirrhosis and ascites who received non-LTA, defined as
standard medical treatment with diuretics and albumin only for
acute indications, or LTA, with infusions at weekly intervals for >6
months. Audits were performed between 2018 and 2020, using
institutional data and callbacks with healthcare professionals in Italy
from 43 locations (hospitals, pharmacies and health units).
Retrospective analysis was conducted on patient demographics,
treatment dose and regimen, complication rates and hospitalisation
outcomes.

Results: Data were captured for 6660 patients (non-LTA: 4305; LTA:
2355). Main etiologies of cirrhosis were alcoholic (33%), viral (29%)
non-alcoholic steatohepatitis (30%) and other (7%). In LTA patients,
the mean (range) treatment duration was 14 (6-36) months and
initial dose was 87 (10-280) g/week, followed by 37 (10-60) g/week.
The need for paracentesis (3.1 vs 6.2 per patient per year) and the
incidence of refractory ascites (0.57 vs 0.71 per patient per year) were
lower in LTA than in non-LTA patients. A lower incidence (episodes
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per patient per year) of other major complications was also reported
in LTA patients: spontaneous bacterial peritonitis (0.19 vs 0.09),
hepatorenal syndrome (0.28 vs 0.16) and hepatic encephalopathy
(0.40 vs 0.31). Hospitalisations were 2.40 and 2.85 per patient per
year in LTA and non-LTA groups, respectively. Differences were
maintained when comparing patients within age groups (<39, 40-
59, >60 years).

Conclusion: These real-word data captured through an audit
methodology indicate that Italian hepatologists consider LTA a
valuable approach for the medical management of decompensated
cirrhosis, as LTA is currently prescribed in a vast proportion of patients
with ascites. Although the present study does not allow the
comparison of the two groups, the lower incidence of paracentesis
and complications observed in patients receiving LTA is consistent
with the benefits documented by the ANSWER trial. Considering this,
the cost-effectiveness of LTA and potential for reducing the economic
burden upon healthcare systems should be assessed.
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Impact of cirrhotic cardiomyopathy and severity of liver cirrhosis
on the development of acute kidney injury
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Background and aim: New criteria of cirrhotic cardiomyopathy
(CCM) were published from a multidisciplinary consortium (Izzy et al.
Hepatology 2019 Nov 11. doi: 10.1002/hep.31034) and define systolic
dysfunction of the left ventricle as ejection fraction (EF) <50% and/or
global longitudinal strain (GLS) <-18%, while the diastolic dysfunc-
tion is diagnosed when three of the following conditions are present:
average E/e’ >14, peak tricuspid regurgitation velocity >2.8 m/s, septal
e'<7 cm/s, left atrial volume index >34 ml/m?.

Our aim was to assess the influence of CCM, severity and etiology of
liver cirrhosis on the development of acute kidney injury.

Method: Our prospective study included consecutive patients with
liver cirrhosis without structural heart disease, arterial hypertension,
HCC outside Milan criteria, portal vein thrombosis, presence of TIPS
and with optimal acoustic echocardiography window. The patients
were evaluated between 12/2018-11/2021 in our in- and out-patient
Department. Conventional and speckle-tracking echocardiography
(Vendor GE, EchoPAC PC software) were performed by a single
investigator (EACVI TTE certified).

Acute kidney injury (AKIN) was defined according to the
International Ascites Club as increase to serum creatinine of
0.3 mg/dL in <48 h or 50% increase in serum creatinine from baseline
value within <3months.

The follow-up was performed until the patient was last seen or death.
Results: 412 cirrhotic patients were evaluated during the study
period and 133 fulfilled the inclusion criteria and were included in
the final analysis. The mean age of patients was 57.1 £10.2 years
(60.1% males), 70.1% with alcoholic etiology and 48.1% with Child-
Pugh A liver cirrhosis.

The median follow-up was 21 (0.5-36) months. Acute kidney injury
was diagnosed in 26/133 (19.5%) of patients, while CCM (systolic and/
or diastolic dysfunction) was present on 15% of patients.

The presence of acute kidney injury was correlated in univariate
analysis with presence of CCM, Child-Pugh score, MELD score,
alcoholic etiology of liver cirrhosis and prothrombin time (Table).

In multivariate logistic regression analysis only CCM and alcoholic
etiology remained significantly associated with AKIN: CCM -OR = 13.6
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(95% CI: 3.8-54.0), p=0.0001 and alcoholic etiology-OR = 5.3 (95% CI:
1.1-26.3), p=0.03.

Spearman r

correlation

coefficient
Age r=0.089, p=0.30
Male gender r=0.052, p=0.54
BMI r=0.103,p=0.23
Alcoholic etiology r=0.186, p=0.03
Spleen size r=0.082, p=0.34

Presence of CCM
Child-Pugh score
MELD score
Presence of portal
hypertension
Albumin =-0.169, p=0.06
Platelet count r=0.037, p=0.67
Prothrombin time r=-0.197, p=0.02

r=0.323, p=0.0001
r=0.259, p=0.002
r=0.237, p=0.005
r=0.107, p=0.21

Conclusion: The presence of CCM is a strong predictor of acute kidney
injury development among cirrhotic patients.

Non-invasive assessment of liver disease except
NAFLD
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Association of long term methotrexate therapy with liver fibrosis
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Background and aims: Incidence of acute drug-induced liver injury
due to methotrexate (MTX) reduces significantly after the first year of
treatment. However, decompensated cirrhosis attributed to MTX
accounts for 0.07% of patients listed/transplanted in the USA. We
evaluated the risk of long-term MTX therapy on liver fibrosis
prospectively in a case-control study.

Method: Between 2014-2021, adult patients diagnosed with
Rheumatoid Arthritis (RA) or Psoriasis (PS) were recruited prospect-
ively from six UK sites. Patients on MTX for >6 months were defined
as cases, whereas those with RA or PS for >2 years who never received
MTX were controls. All patients underwent full liver profile,
enhanced liver fibrosis (ELF) markers, and transient elastography
(TE). Multivariate analysis was performed using logistic regression
and results were presented as adjusted odds ratio (OR) and 95%
confidence interval.

Results: Of 999 patients included (mean age 60.8+12 years, 622
females (62.3%)), 976 had valid TE values; 149 (15.3%) had liver
stiffness >7.9 KPa. Of 892 with available ELF, 262 had ELF score >9.8
(29.4%). Age and BMI were independently associated with elevated
liver stiffness and ELE Diabetes was associated with significant
fibrosis defined by liver stiffness >7.9 KPa, OR =3.21 (1.96-5.21), p<
0.001. But, neither MTX cumulative dose nor duration of exposure
was associated with elevated liver stiffness [OR = 1.02 (0.93-1.12) and
1.00 (0.99-1.0), respectively] and ELF score [OR = 1.06 (1.0-1.12) and
1.00 (0.99-1.0), respectively]. Regular use of non-steroidal anti-
inflammatory drugs was associated with ELF score >9.8, OR=1.78
(1.22-2.60), p=0.003.

Conclusion: Lack of association of MTX cumulative dose and duration
with liver fibrosis in RA or PS indicates that the risk of liver fibrosis
due to MTX itself might have been overestimated. The degree of
inflammation in RA and PS may confound ELF as a marker to detect
fibrosis.

Table: Demographic and phenotypic features for cases and controls

Control
MTX group group (n=

Characteristics (n=876) 123) P
Age (years), mean (SD) 61.6 (11.6) 55.6 (13.5) <0.001
Female, n (%) 560 (63.9) 62 (50.4) <0.01
Diagnosis, n (%) 55 (44.7) <0.001
RA 615 (70.2) 67 (54.5)
PS 241 (27.5) 1(0.8)
Both 20(2.3)
Type 2 Diabetes 100 (11.5) 21 (171) NS
Hyperlipidaemia 225 (25.9) 28 (22.8) NS
BMI (kg/mz), mean (SD) 29.9(6.7) 30.9(7.5) NS
Alcohol >14 units/week, n (%) 83 (9.5) 25 (20.3) <0.001
Fibrosis markers
TE groups, n (%) 731 (85.5) 96 (79.3) 0.08
Low <7.9 124 (14.5) 25(20.7)
High > 7.9
ELF groups, n (%) 562 (71.4) 68 (64.8) NS
Low risk <9.8 202 (25.7) 34 (32.4)
Moderate risk (>9.8 to <11.3) 23(2.9) 3(2.9)
High risk >11.3

NS: Not significant.
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Development and validation of a machine learning-based model
for varices screening in compensated cirrhosis (CHESS2001): an
international multicenter study

Yifei Huang!, Jia Li%, Tian-lei Zheng?, Dong Ji#, Yu Jun Wong?®,

Hong You®, Ye Gu’, Musong Li®, Lili Zhao?, Shuang Li?, Shi Geng?,
Na Yang?, Guofeng Chen?, Yan Wang’, Manoj Kumar®, Ankur Jindal®,
Qin Wei®, Zhenhuai Chen®, Yongning Xin'°, Zicheng Jiang'’,
Xiaoling Chi'?, Jilin Chen'®, Mingxin Zhang'?, Huan Liu'¥, Ming Lu'®,
Li Li'®, Yong Zhang'®, Chunwen Pu'®, Degiang Ma'?, Qibin He'®,
Shanghong Tang'®, ChunYan Wang'®, Shiv Kumar Sarin®, Xiaolong Qi’.
"The First Hospital of Lanzhou University, CHESS Center, Institute of Portal
Hypertension, Lanzhou, China; 2Tianjin Second People’s Hospital,
Department of Gastroenterology and Hepatology, Tianjin; >The Affiliated
Hospital of Xuzhou Medical University, Artificial Intelligence Unit,
Department of Medical Equipment, Xuzhou, China; “The Fifth Medical
Center of Chinese PLA General Hospital, Department of Liver Diseases,
Beijing, China; >Changi General Hospital, Duke-NUS Academic Clinical
Program, SingHealth, Department of Gastroenterology and Hepatology,
Singapore, Singapore; °Beijing Friendship Hospital, Capital Medical
University, Liver Research Center, Beijing Key Laboratory of Translational
Medicine in Liver Cirrhosis, National Clinical Research Center of Digestive
Diseases, Beijing, China; “The Sixth People’s Hospital of Shenyang, Portal

S22 Journal of Hepatology 2022 vol. 77(S1) | S1-S118


mailto:edmond.atallah@nottingham.ac.uk

ORAL PRESENTATIONS

[ 1
i Data Realworld cohort Pre Model
| Data processing | | | | | [FiF=s550]
Yes Na
1§ parameters | 1 | TBIL=18.85 LSM=14.75 |
g e = 80% i Ho Yes No - ek 7 %
[ @ » ':.';'|"H':::'|'If:':] ») - Training cohort | » | LightGBM Ape=5250 | ALT=1785 | TBIL=2520 | Ape=475 | - . e
. : 10% | F H
__r._..]___‘._T.: — " Walidation cohort
6 B Lot G D oy I L P
[CEE> <TF: DD OO -0
v
Result | Final Model | Realworld cohort | Data | !
= ; | T E—
PLT=87.50 | T e
J s i | 3pammMrs | : -—
=~ L et | - 2 T

) I 0.097(LSM= 15,55 " LightGBM f|- | Training cohort — B - t Treeshap v ==

Yo Yes Na | 10% ; : =

i = r . . : - -

[PLT=13750] [TBIL=2085] | Validation cohart TT1 > *
! ? dobkl ol Yeo Mo ver Mo Ty e

OO =X D00 08I0 0180025 [ 16cohorts ! ——
: L
Shapely value

Figure: (abstract: 0S014)

Hypertension Center, Shenyang, China; ®Baoding people’s Hospital,
Department of Gastroenterology, Baoding, China; °Institute of Liver and
Biliary Sciences (ILBS), Department of Hepatology, New Delhi, India;
Qingdao Municipal Hospital, Qingdao University, Department of
Infectious Disease, Qingdao, China; "' Ankang Central Hospital,
Department of Infectious Diseases, Ankang, China; >Guangdong
Provincial Hospital of Chinese Medicine, The Second Affiliated Hospital of
Guangzhou University of Chinese Medicine, Department of Hepatology,
Guangzhou, China; *Shanghai Public Health Clinical Center affiliated to
Fudan University, Department of Gastroenterology and Hepatology,
Shanghai, China; "The First Affiliated Hospital of Xi'an Medical
University, Department of Gastroenterology, Xi’an, China; >Mengzi
People’s Hospital, Department of Gastroenterology, Mengzi, China;
Dalian Public Health Clinical Center, Dalian, China; '“Taihe Hospital,
Hubei University of Medicine, Department of Infectious Diseases, Shiyan,
China; '8Second Hospital of Nanjing, Nanjing Hospital of Chinese
Medicine, Department of Gastroenterology, Nanjing, China; "*General
Hospital of Western Theater Command PLA, Department of
Gastroenterology, Chengdu, China

Email: gixiaolong@vip.163.com

Background and aims: Only a few patients with compensated
cirrhosis who underwent esophagogastroduodenoscopy (EGD)
screening for varices were found to have varices needing treatment
(VNT). Our study aimed to identify a novel machine learning-based
model (ML EGD) for ruling out VNT and avoiding unnecessary EGD in
patients with compensated cirrhosis.

Method: A total of 2794 patients from China, Singapore and India
were enrolled. Of them, 1283 patients in a real-world cohort from one
university hospital, 966 in a multicenter cohort (test cohort 1) from
14 university hospitals, and 545 in an international cohort (test
cohort 2) from Singapore and India were included, respectively. For
the real-world cohort, patients were shuffled and sampled randomly
into training and validation cohort with a ratio of 9:1. In the training
cohort, a light gradient boosting machine algorithm was used to
develop the pre-model to detect VNT based on clinical data. A shapley
value method was used to evaluate the importance of included
variables according to pre-model. ML EGD was furthermore devel-
oped based on the most related variables to detect VNT using light
gradient boosting machine algorithm. Then, we validated it in the
validation cohort and tested it in the two external test cohorts.
Results: The main etiology of cirrhosis was hepatitis B infection in the
training (68.02%), validation cohort (68.99%) and test cohort 1
(79.19%) and the main etiology in test cohort 2 was hepatitis C
infection (47.16%). Liver stiffness, platelet count and total bilirubin
were evaluated as the most related variables to detect VNT to develop

" Testcohort1 |
Test cohort 2

ML EGD. By receiver operator characteristic curve, the most accurate
cut-off to rule out patients with VNT was chosen as a ML EGD below
0.50 with a negative predictive value of 96.4%. In the training cohort, a
ML EGD below 0.50 could spare 607 (52.6%) unnecessary EGD with a
missed VNT rate of 3.6%. In the validation cohort, test cohort 1 and
test cohort 2, a ML EGD score below 0.50 could spare 75 (58.1%), 506
(52.4%), 224 (41.1%) EGD with a missed VNT rate of 1.4%, 2.8%, and
3.1%, respectively. Comparing with Baveno VI criteria, ML EGD
improved the proportion of avoided EGD (training cohort, 52.6% vs
29.4%; validation cohort, 58.1% vs 44.2%; test cohort 1, 52.4% vs 26.5%;
test cohort 2, 41.1% vs 21.1%).

Conclusion: We developed a robust machine learning-based model,
named ML EGD, with excellent performance to exclude VNT in
patients with compensated cirrhosis.
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cohorts in sub-saharan Africa (HEPSANET)
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Background and aims: In sub-Saharan Africa, hepatitis B is the
principal cause of liver disease, and associated mortality is rising.
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Low-cost non-invasive biomarkers of liver fibrosis are needed to
identify patients at risk of HBV-related mortality who therefore
require antiviral treatment. We evaluated the performance of the
biomarkers APRI (AST to platelet ratio index), FIB-4 and GPR (GGT to
platelet ratio) in an individual patient data (IPD) meta-analysis.
Method: We included data from HEPSANET, a network comprised of
12 cohorts of HBsAg-positive individuals in 8 sub-Saharan African
countries. We used transient elastography as a reference test for
cirrhosis (>12.2 kPa) and significant fibrosis (>7.9 kPa). We excluded
patients who were pregnant, had hepatitis C, D, or HIV co-infection,
were on hepatitis B therapy or had acute hepatitis. Upper limits of
normal were 40 U/L for AST/AST and 61 U/L for GGT. We fitted a
bivariate Bayesian IPD model with patient-level covariates and study-
level random effects.

Results: We included 3549 patients. Median age was 33 years (IQR
28-41) and 60% were male. The prevalence of significant fibrosis and
cirrhosis among included cohorts was 18% and 7% respectively. APRI
and GPR had the best discriminant performance (area under curve
0.81 and 0.82) relative to FIB-4 (0.77) or ALT alone (0.70) for cirrhosis.
The World Health Organization (WHO) threshold of APRI>2.0 was
associated with sensitivity of 16.5% (95% credible interval 12.5-20.5)
and specificity of 99.5% (99.2-99.7) for cirrhosis. At rule-in thresholds
for cirrhosis APRI (cut-off 0.65) had sensitivity of 56.2% and specificity
of 90.0%; GPR (cut-off 0.47) had sensitivity of 58.6% and specificity
90.9%. At rule out-thresholds for cirrhosis APRI (0.33) had sensitivity
and specificity of 80.6% and 64.3%; GPR (0.23) had sensitivity 80.6%
and specificity of 66.7% (Figure). The subset of asymptomatic patients
who were diagnosed with HBV through routine screening had a mean
cirrhosis prevalence of 2.5%, and APRI (cut-off 0.65) had a positive
predictive value (PPV) of 13.2% and negative predictive value (NPV) of
98.8%. Among patients diagnosed with HBV due to suspected liver
disease, cirrhosis prevalence was 27%; with APRI cut-off 0.65, PPV
was 59.6% and NPV 84.5%.

Conclusion: APRI at the WHO-recommended threshold of 2.0 has a
poor sensitivity for the diagnosis of cirrhosis in sub-Saharan Africa;
WHO guidelines should be revised for the WHO African region to
reflect these findings. APRI and GPR had equivalent diagnostic
performance and performed best at ruling out cirrhosis but were less
good at correctly identifying cases. Programs need to be aware of the
significant trade-offs between under- and over-diagnosis of liver
cirrhosis when implementing low-cost fibrosis markers in hepatitis B
programs in sub-Saharan Africa.

Performance of non-invasive biomarkers for the diagnosis of cirrhosis (212.2 kPa)
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Prediction of ten-year risk of severe liver disease in the general
population using commonly available biomarkers
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Background and aims: Estimating risk for severe liver disease,
including cirrhosis, in the general population is complicated in part

due to the rarity of this outcome. Existing prediction tools are
suboptimal and there is a need for improvement. Here, we aimed to
identify subgroups of persons in the general population with high
risks for development of severe liver disease using commonly
available biomarkers.

Method: We used laboratory and clinical data on 126, 925 individuals
aged 35-79, in Stockholm, Sweden, with clinical examinations
between 1985 and 1996. No individuals had known chronic liver
disease, a drug- or alcohol use disorder at baseline. Nationwide
registries were used to ascertain ten-year cumulative incidence of
severe liver disease, a composite of diagnoses corresponding to
cirrhosis or its complications. Candidate biomarkers were selected
based on if they meaningfully improved prediction of severe liver
disease in addition to the established FIB-4 score. They were then
categorized and combined, creating subgroups with different risk
profiles.

Results: During a follow-up of average 9.3 years, we ascertained 630
incident cases of severe liver disease (0.5%). On top of the FIB-4 score
we identified age, impaired glucose, and gamma-glutamyl transfer-
ase (gGT) to meaningfully improve a classification of risk. 24 risk
groups were created, with a cumulative incidence of severe liver
disease at ten years ranging from 0.2% (age 35-65, low FIB-4, no
impaired glucose and normal gGT) to 32.1% (age 35-65, high FIB-4,
impaired glucose and high gGT). A heatmap of these risk groups was
created (Figure 1).

Cumulative incidence of severe liver disease at ten years
FIB-4
FIB-4 Low Intermediate FIB-4 High
Impaired glucose age =66 |13.0 13.7 291
9GT high age 35-65 | 2.6 10.7
No Impaired glucose age 266 13.6 2T
age 35-65 | 2.2 7.4 254
. age >66 1.3 2.8 12.5
Impaired glucose
9GT normal age 35-65 | 0.6 1.0 6.0
. age =66 0.6 0.7 25
No Impaired glucose
age 35-65 (0.2 0.4 5.5

Figure 1: Heatmap of subgroups with differing risk for severe liver disease
at ten years, in percent.

Conclusion: Estimates of risk of severe liver disease in the general
population using the FIB-4 score can be substantially improved by
adding age and biomarkers commonly available in the primary care
setting.
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Gadoxetic acid-enhanced MRI-derived Functional Liver Imaging
Score (FLIS) and spleen diameter provide complementary
information for risk stratification in ACLD
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Background and aims: The Functional Liver Imaging Score (FLIS)
derived from gadoxetic acid-enhanced MRI (GA-MRI) correlates with
hepatic function in chronic liver disease (CLD) patients. Splenic
metrics, i.e., volume and craniocaudal diameter (SCCD) are markers of
portal hypertension, a key driver of disease progression.
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We aimed to investigate the prognostic utility of FLIS and SCCD for
hepatic decompensation and transplant-free mortality in CLD.
Method: Three hundred ninety-seven CLD patients undergoing GA-
MRI were included. The FLIS was calculated by summing the points
(0-2 each) assigned to three hepatobiliary phase features: hepatic
enhancement, biliary excretion, and portal vein signal intensity.
Patients were stratified into 3 clinical groups according to FIB-4 and
presence/history of decompensation: non-advanced CLD (non-
ACLD), compensated ACLD (cACLD), and decompensated ACLD
(dACLD). The associations between SCCD/FLIS and decompensation/
transplant-free mortality were investigated using Cox regression
analysis and log-rank test.

Results: We observed a strong correlation between spleen volume
and SCCD (Spearman’s rho: 0.887; p<0.001), and thus, the simple
measure SCCD was used for further analyses. The inter-reader
(intraclass coefficient, ICC: 0.982; n=241) and intra-reader (ICC:
0.997; n=41) agreement for the SCCD were excellent. Median SCCD
showed stepwise increases from non-ACLD (11.8 cm), cACLD
(13.3 cm), to dACLD (15.2 cm; p <0.001).

Since non-ACLD patients are at negligible risk of decompensation/
liver-related death, we abstained from analysing direct end points in
this subgroup. In patients with cACLD, SCCD predicted decompensa-
tion (adjusted-hazard-ratio, [aHR]: 1.1, 95% confidence interval [95%
CI]: 1.02-1.18; p=0.014) in an analysis adjusted for MELD and
albumin; dichotomizing SSCD resulted in an aHR of 2.51 (95%CI:
1.22-5.21, p=0.01) for those with a SCCD >13 cm. In patients with
ACLD (i.e., cACLD/dACLD combined), FLIS (0-3 vs. 4-6 points) was a
risk factor for transplant-free mortality (aHR: 2.64, 95%Cl: 1.61-4.01,
p <0.001), even after adjusting for age, MELD, and albumin. Of note,
FLIS (0-3 vs. 4-6 points; aHR: 1.74, 95%Cl: 1.18-2.58, p=0.005) and
SCCD (>13 vs. <13 cm; aHR: 2.16, 95%Cl: 1.44-3.24, p<0.001) were
independently predictive of the composite end point of decompen-
sation/transplant-free mortality, even after adjusting for the previ-
ously mentioned prognostic indicators. Grouping patients according
to FLIS/SCCD accurately stratified the risk of decompensation/
transplant-free mortality (Figure).

100 - log-rank test: P <.001
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0 12 24 36 48 60
Time (months)
FLIS0-3 79 34 18 12 8 4
FLIS 4-6 & SCCD>13cm 140 100 71 49 23 17
FLIS 4-6 & SCCDR 13cm 98 71 56 45 29 22

Conclusion: The FLIS and SCCD are simple GA-MRI-based imaging
markers providing complementary information for risk stratification
in patients with advanced chronic liver disease.

N.B. and L.B. contributed equally.
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ADAPT, a score incorporating PRO-C3, for the early detection of
liver fibrosis in a large population-based study
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Background and aims: Non-invasive screening of liver fibrosis in the
general population has become an important target in order to
identify liver disease early and avoid its progression. Novel biomar-
kers of extracellular matrix formation, including PRO-C3, a marker of
type III collagen formation, have emerged as accurate predictors of
advanced fibrosis in NAFLD and alcohol-related liver disease. A
composite score known as ADAPT, that includes PRO-C3, age, platelet
count, and diabetes, has recently been validated in both these patient
populations, but its effectiveness to screen for liver fibrosis in
asymptomatic subjects in the general population is unknown.
Method: This study was performed in a large population-based
cohort of randomly selected subjects aged 18-75 in the Barcelona
metropolitan area without known liver disease (mean age 54, 43%
male, 10% with type 2 diabetes, 28% with metabolic syndrome, 9%
with at-risk alcohol consumption). Serum PRO-C3 levels were
measured by enzyme-linked immunosorbent assay in 2670 subjects.
Liver fibrosis was estimated by measuring liver stiffness with
transient elastography (TE). Significant fibrosis was defined as a TE
>9.2 kPa based on previous data supporting that this cut-off had the
best diagnostic accuracy for fibrosis >F2 on liver biopsy (Clin.
Gastroenterol. Hepatol. 2018 PMID 29452268).

Results: The prevalence of significant fibrosis was 3.1% (83/2670). The
median level of PRO-C3 was higher in subjects with significant
fibrosis compared to those without (14 vs. 12 ng/ml, p <0.001). The
ADAPT score predicted significant fibrosis with moderate accuracy
(AUROC0.76; 95% C10.71-0.82), higher than scores frequently used to
identify fibrosis in the general population, such as FIB-4 or APRI, and
similar to NAFLD Fibrosis Score (NFS). Fatty liver index (FLI) exhibited
the highest discriminative ability (AUROC 0.87; 95% CI 0.84-0.91;
Figure 1). Amongst subjects with metabolic/alcohol risk factors and a
high FLI>60, the sequential use of ADAPT using the best cut-off of 6.1
had an excellent negative predictive value for significant fibrosis (Se
51%, Sp 82%, PPV 20%, NPV 95%).
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Figure: ROC curves of non-invasive fibrosis scores for prediction of signifi-
cant fibrosis.

Conclusion: In this population-based study, the ADAPT composite
score that includes PRO-C3 offers superior predictive accuracy for the
diagnosis of significant liver fibrosis as compared to other recom-
mended screening tools such as FIB-4 and APRI. The individual
components of ADAPT are easily accessible clinical parameters and as
such could be used as a tool for the early detection of liver fibrosis in
the general population, particularly in a sequential-type approach.

Immune-mediated and cholestatic:
Experimental and pathophysiology
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Novel anti-cholestatic treatment strategies by combining
inhibition of the Apical sodium-dependent bile acid transporter
with stimulation of urinary bile salt excretion or lowering bile salt
synthesis
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Background and aims: The apical sodium-dependent bile acid
transporter (ASBT) is primarily expressed in the small intestine and
kidney, where it prevents bile salts from being excreted in
respectively feces and urine. Intestine-restricted drugs that inhibit
ASBT are currently clinically explored to reduce toxic accumulation of
bile acids during cholestasis. Intestine-restricted ASBT inhibitors
(ASBTi) may be less effective in severe cholestasis and also yield
gastrointestinal side-effects in case of high bile salt load in the colon.
Here, we test two ASBT-targeting treatment strategies in pre-clinical
models with cholestasis-induced liver injury. First, systemic ASBT
inhibition, to increase renal bile acid excretion and second a
combination treatment with obeticholic acid (OCA) to limit bile salt
synthesis and reduce colonic bile acid load.

Method: Systemic ASBT inhibition was tested by performing a bile
duct ligation (BDL) in adult ASBT knock-out (KO) mice (129P2/OlaHsd
background, Jackson) and wild-type littermates to induce severe
cholestasis. In our second strategy, BDL was performed in adult wild-
type C57BI/6 mice after 2 days oral gavage pre-treatment with OCA
and ASBTi. In a different model, wild-type C57BI/6 mice were fed a
0.1% 3, 5-diethoxycarbonyl-1, 4-dihydrocollidine (DDC) diet while
receiving daily treatment with either placebo, OCA, ASBTi or both

(OCA + ASBTi). After sacrifice, liver injury was determined by plasma
liver enzymes, RT-qPCR and liver histology, while HPLC analysis was
used to quantify bile salt concentrations in plasma, liver, small
intestine and feces.

Results: ASBT KO mice had reduced liver necrosis, reduced bilirubin
and alkaline phosphatase (ALP) levels compared to wild-type mice
after BDL. ASBT KO mice also showed a trend to reduced bile salt pool
size, and increased urinary bile salt excretion. OCA + ASBTi treatment
reduced the total bile salt pool size before cholestasis-onset and
resulted in reduced bilirubin, ALP and a ~60% reduction in liver
necrosis compared to placebo control in a BDL model. Besides, OCA +
ASBTi treatment decreased fecal bile salt excretion compared to
monotherapy with ASBTi.

Conclusion: Systemic ASBT inhibition effectively reduces BDL-
induced liver damage. Combined OCA + ASBTi treatment lowers the
bile salt pool size and improves liver health after BDL-induced
cholestasis, while it also shows therapeutic potential by reducing
fecal bile salt excretion.
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Low-dose IL-2 alleviates drug-induced primary biliary cholangitis
in mice by improving Treg and Th17 balance
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Background and aims: The imbalance of regulatory T (Treg) and T
helper 17 (Th17) cells correlates with increased risk of autoimmune
diseases. Their imbalance was also reported in primary biliary
cholangitis (PBC) patients. Previous studies have suggested that
low-dose IL-2 can alleviate disease severity through modulating
CD4'T cell subsets in patients with autoimmune diseases. However,
the efficacy of low-dose IL-2 in PBC remains unexplored. Hence, the
present study aimed to examine effects of low-dose IL-2 in PBC
mouse models.

Method: PBC was induced in female C57BL/6 mice by two
immunizations with 2-nonynoic acid (20A-BSA) at two-week
intervals. Besides, polyinosinic polycytidylic acid (poly [:C) was
injected i.p. every three days. The control group was injected with PBS
instead of 20A-BSA and poly I:C. PBC mice were divided into the
treated and untreated groups, and low-dose IL-2 was injected s.c.
every three days after four weeks from modeling in the treated group
(Fig. A)and the untreated group was replaced with saline. The serum
was isolated from blood sampled by eyeball extirpating for
biochemical detection. Th17 and Tregs were analyzed by flow
cytometry, and the related cytokines were analyzed by ELISA. Liver
histopathology was examined by HandE and immunohistochemical
staining. The experimental data were analyzed by SPSS 24.0 software.
P <0.05 indicated statistical significance.

Results: Eight weeks after modeling, the serum AMA was positive
and the ALP was significantly increased in PBC mice compared with
control group. The pathology showed lymphocyte infiltration in the
portal area, and damage and reactive proliferation of small bile duct,
and CD4" and CD8" T cells were infiltrated around the bile duct. Flow
cytometric examination of spleen cells revealed recovery of reduced
Tregs and increased Th17 after low-dose IL-2 treatment (Treg/
CD4%:9.26+0.50 vs 6.10+£0.14 vs 8.24+0.04; Th17/CD4%: 0.29 +
0.20 vs 1.00+£0.17 vs 0.33+0.09) (p<0.05) (Fig. B). Low-dose IL-2
treatment inhibited IL-17A levels (0 vs 4549 + 597.5 vs 1928 £ 387) (p
<0.05) and improved serum biochemical index (ALP: 119.1 +6.20 vs
82.36+12.6 U/L) (Fig. C). Histopathological examination of liver
revealed the improvement of portal area inflammation and reactive
bile duct hyperplasia and damage after low-dose IL-2 treatment
(Fig. D).
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Conclusion: The PBC mouse model was successfully induced by the
combination of 20A-BSA and poly I:C and it can model human
disease early status. Low-dose IL-2 inhibited PBC by augmenting Treg
and decreasing Th17 numbers, which paly important role in the
pathogenesis of the PBC. The improvement of biochemical indexes
and liver histopathology, suggesting that low-dose IL-2 treatment
may be considered as novel therapy for PBC in the future.
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Background and aims: Chronic inflammation surrounding bile ducts
contributes to the disease pathogenesis of most cholangiopathies, but
the mechanism enabling pathogenic immune cells to adapt and
survive in the biliary environment remains largely unknown. We
have recently reported a variant of CD100 to be the causal mutation
for a familial form of primary sclerosing cholangitis (PSC). Herein, we
investigate how CD100 participates in the biliary local inflammation
and its relevance to the differentiation of pathogenic immune cells.
Method: CD100 expression was assessed by spatial transcriptomics
(10x Genomics) and in situ immunohistochemistry (IHC) in explanted
livers of patients with PSC (n = 4-6) and other cholangiopathies (Ctrl,
n=4-5). Soluble CD100 (sCD100) was measured by ELISA in paired
serum, plasma, and bile samples (n=11-19). Biliary infiltrating
immune cells were collected from endoscopic retrograde cholangio-
pancreatography brush samples (Ctrl, n=6; PSC, n=6) and surface
expression of CD100 was evaluated by flow cytometry. To model
pathogenic interactions between immune cells and cholangiocytes,
splenic cells isolated from C57BL/6 wild-type (WT) and CD100
mutated mice were co-cultured with small or large cholangiocytes.
Altered gene expression was assessed with RNA sequencing of
purified cell subsets after co-culture.

Results: Spatial transcriptomics revealed SEMA4D/CD100 RNA
expression in all examined livers and demonstrated the localization
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in KRT19" bile duct regions (Ctrl, 7-40%; PSC, 11-94%). In contrast,
CD100 protein expression measured by IHC was nearly undetectable
in diseased periductal areas of the PSC livers. Moreover, surface
expression of CD100 on biliary infiltrating immune cells was reduced
and accompanied by increased sCD100 in plasma and bile from PSC
patients, suggesting that CD100 is cleaved from the surface of
immune cells in regions adjacent to the bile ducts. In co-culture
experiments, we observed that activated immune cells adhered to
cholangiocytes and correlated with the death of large but not small
cholangiocytes. T cells were dominant (49.9-64.4%) in the adherent
immune population and lost their surface CD100 expression. RNA
sequencing data showed increased Adamts4 in co-cultured cholan-
giocytes which appeared to cleave CD100. Genes involved in anti-
apoptosis and T-helper 17 (Th17) differentiation were enriched in
adherent T cells and further upregulated in T cells with mutated
CD100.

Conclusion: Cholangiocytes induce cleavage of CD100 on biliary
infiltrating T cells that facilitates persistent inflammation and local
Th17 differentiation. These findings highlight a novel pathway in the
liver with cholangiocyte-driven Th17 cell differentiation that is
associated with CD100 cytoplasmic signaling. Targeting this patho-
genic pathway serves as an attractive target for mitigating bile duct
inflammation in PSC.
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Novel approach combining whole liver single-cell RNA
sequencing and spatial gene profiling using Nanostring GEOMX
enables identification of specific cell sub-populations and
pathways regulated by CCL24
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Background and aims: CCL24 (Eotaxin-2) is a chemokine that
regulates profibrotic and proinflammatory activities through the
CCR3 receptor. We previously demonstrated that CM-101, a CCL24
blocking antibody, improves liver inflammation, fibrosis and cholan-
gitis in the Mdr2 knockout (Mdr2 -/-) mouse model. Characterization
of CCL24 expression in relation to the different cell populations in
Mdr2-/- mice and its inhibition effect on cholangiocytes and immune
response was studied using two gene expression methods.

Method: Identification of cell population, including immune cells
and CCL24 expressing cells in livers of Mdr2-/- mice was done by
scRNA seq from whole liver. NanoString’s technology was utilized for
gene expression studies, focusing on the bile-duct injury sites. In this
system segmenting of cholangiocytes (Pan-CK+) and immune cells
(Pan-CK-) cells was done in liver sections from Mdr2-/-mice non-
treated or treated with CM-101.

Results: Mdr2-/- mice treated with CM-101 resulted in reductions in:
serum ALP, liver inflammation, liver peribiliary collagen deposition
and cholangiocytes proliferation. Using whole liver scRNA seq we
demonstrated that CCL24 is expressed in macrophage cells. This
analysis identified a few specific disease relevant immune sub-
populations, however it is missing crucial information that relates to
cell localization. To overcome this, we used NanoString to character-
ize the alternations in peribiliary transcriptome following CM-101
treatment. Spatial profiling separated cholangiocytes (PanCK+) and
non-cholangiocytes (PanCK-) peribiliary cells, distinguishing chola-
static, proinflammatory and profibrotic effects. Gene set enrichment
analysis showed reduction in proliferation and senescence pathways
in PanCK+ cells, whereas PanCK- cells showed reduction in ECM
remodeling pathways and increased metabolic pathways. Cell
deconvolution of the heterogeneous PanCK- population revealed
alternation in the peribiliary immune cells, marked by reduction in
macrophages and monocytes following treatment with CM-101.
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Conclusion: Augmenting whole liver scRNA seq with spatial
transcriptome analysis, is a novel approach to identify cell popula-
tions and pathways specific to the damaged peribiliary area. Using
this approach we demonstrated that CCL24 regulates cholestatic,
inflammatory and fibrotic liver damage, and its underling mechan-
isms. Understanding the underling mechanisms of CCL24 blockade
and its ability to prevent liver injury in animal supports its role in PSC
and its potential beneficial effect for PSC patients.
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T regulatory cells promote bile duct regeneration through
modulating ductular reaction in a model of cholestatic liver
injury
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Shuji Terai®, David Withers?, Wei-Yu Lu"2. 'University of Edinburgh,
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2University of Birmingham, Institute of Immunology and
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Background and aims: Reduced regulatory T cells (Tregs) and
increased bile duct senescence are observed in primary sclerosing
cholangitis (PSC) patients, with the degree of cholangiocyte senes-
cence linking to disease severity and prognosis. Cholangiocytes can
act as facultative liver progenitor cells through ductular reaction
during extensive liver damage, whether this process is impaired
during PSC remains to be investigated. The role of Tregs in modulating
tissue resident progenitor cells have been shown in multiple organs,
but this remains unclear in the context of liver regeneration. We aim
to use transgenic murine models to investigate the cause of reduced
Tregs in the liver and whether the lack of Tregs in the liver affect bile
duct regeneration and senescence.

Method: Foxp3°f’DTR transgenic mice were used to reduce Tregs
number in a dose dependant manner. 50% of Tregs were depleted to
avoid triggering systematic autoimmunity whilst cholestatic liver
injury was induced by the feeding of 3, 5-diethoxycarbonyl-1, 4-
dyhydrocollidine (DDC) diet and compared to the control group with
intact Tregs population. We generated the
Foxp3CFPCreERTd TomOxSTOPIoX  mjjce to investigate Tregs stability.
Tamoxifen was injected intraperitoneally to induce tdTom expression
in Foxp3 Tregs and cell fate was investigated after DDC diet to
determine Tregs stability. CD4 T-cells were isolated and co-cultured
with intrahepatic cholangiocytes organoids to confirm the effect of
CD4 T-cells on cholangiocytes.

Results: Mice with reduced Tregs have a lower tolerance to the
feeding of DDC diet, with rapid weight loss and two times higher
periportal fibrosis than the control group. Histological findings
showed that the reduction in Tregs decrease the magnitude of
Ck19" ductular reaction by 30%. A two-fold increase in Ck19+p21+
senescing cholangiocytes was observed in the group with reduced
Tregs after DDC induced liver injury. Transcriptional analysis of liver
tissue revealed downregulation of Yap1, Sox9 and Ctgf, suggesting the
Yap pathway is affected following Tregs reduction. This is further

confirmed with immunohistochemistry showing a two-fold reduc-
tion in the number of Yap and Sox9 expressing Ck19+ cholangiocytes.
The Foxp3 fate mapping experiments showed that the labelled Tregs
population reduces Foxp3 expression after DDC diet indicating that
the stability of Tregs decreases during liver injury.

Conclusion: Our results demonstrated that the role of Tregs in
promoting bile duct regeneration by modulating ductular reaction
through the Hippo-Yap pathway. Furthermore, the observation that
Foxp3 Tregs become unstable in an injured microenvironment in
mice may explain the lack of Tregs seen in PSC patients. These show
the potential of using Tregs to promote liver regeneration but also
highlights the stability of Tregs should be taken into consideration
when designing cell based Tregs therapy.
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Deep learning for automatic diagnosis and morphologic
characterisation of malignant biliary strictures using digital
cholangioscopy: a pilot study

Miguel Mascarenhas', Jodo Afonso’, Tiago Ribeiro!, Ana Santos',
Hélder Cardoso’, Jodo Pedro Sousa Ferreira?, Filipe Vilas-Boas',
Pedro Pereira', Guilherme Macedo'. 'Centro Hospitalar Universitdrio
de Sdo Jodo, Department of Gastroenterology, Porto, Portugal;
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Background and aims: Patients with indeterminate biliary strictures
(BS) pose a significant diagnostic challenge. Digital cholangioscopy
(DC) has enabled morphologic characterization as well as the
performance of visually guided biopsies. However, the diagnostic
yield of DC remains suboptimal, and the visual characterization of
these lesions has significant interobserver variability. Recently, the
development of artificial intelligence (Al) algorithms, particularly
convolutional neural networks (CNNs) for interpretation of endo-
scopic images has generated intense interest. We aimed to develop a
CNN-based system for simultaneous automatic detection of malig-
nant BS in D-SOC images and identification of three morphologic
features: nodules (NN), papillary projections (PP) and tumor vessels
(TV).

Method: We developed and validated a CNN based on DC images
(Spyglass DS II, Boston Scientific, USA). Each frame was labeled as
normal/benign finding or as a malignant lesion if definite histologic
evidence of biliary malignancy was available. Moreover, we evaluated
the performance of the CNN for the detection of morphologic
features associated with histology-proved biliary malignancy: NN, PP,
and TV. The image dataset was split for constitution of training and
validation datasets. The performance of the CNN was measured by
calculating the accuracy, area under the curve (AUC), sensitivity,
specificity, positive and negative predictive values (PPV and NPV,
respectively).

Results: We included 23 595 images from 125 patients (20719 of
malignant BS and 2876 of normal or benign findings). The model had
a sensitivity of 98.9%, a specificity of 97.7% and an overall accuracy of
98.7%. The AUC was 1.00.

Additionally, the model comprised 2876 images of NN, 1675 images
showing PP, and 4153 images of YV. The accuracy for the automatic
detection of each of these features was, respectively, 96.9%, 96.1%, and
91.5%.

Conclusion: We developed a combined CNN for automatic detection
of malignant BS as well as the automatic identification of morpho-
logic features associated with increased probability of malignancy.
The application of Al models to DC may increase its diagnostic yield
for patients with indeterminate BS. Furthermore, accurate real-time
automatic identification of features associated with increased
probability of malignancy may help to guide biopsies, thus increasing
their rentability.
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Table 1: Performance metrics of the combined convolutional neural
network

Malignant
strictures (vs. NN (vs PP (vs normal/ TV (vs normal/
normal/benign normal/other other other
findings) findings) findings) findings)
Sensitivity 98.9% 96.1% 98.2% 85.7%
Specificity 97.7% 98.9% 94.8% 100%
PPV 99.7% 99.5% 91.7% 100%
NPV 92.8% 91.4% 98.9% 82.5%
Accuracy 98.7% 96.9% 96.1% 91.5%
AUC 0.987 1.000 1.000 1.00

Abbreviations; PPV-positive predictive value; NPV-negative predictive value;
AUC-area under the curve.

Non-invasive assessment/treatment and liver
related outcomes in NAFLD/ALD

0S025

Non-invasive fibrosis scores as prognostic biomarkers of liver
events, cardiovascular events and all-cause mortality in people
with obesity and/or type 2 diabetes in the UK: a longitudinal
cohort study

Quentin Anstee’?, Tina Landsvig Berentzen?, Louise Nitze>,
Maximilian Jara®, Mette Kjaer®, Kamal Kant Mangla®, Jens M. Tarp>,
Kamlesh Khunti*. ! Translational and Clinical Research Institute, Faculty
of Medical Sciences, Newcastle University, Newcastle Upon Tyne, United
Kingdom; ?Newcastle NIHR Biomedical Research Centre, Newcastle
Upon Tyne Hospitals NHS Trust, Newcastle Upon Tyne, United Kingdom;
3Novo Nordisk A/S, Seborg, Denmark; *Diabetes Research Centre,
University of Leicester, Leicester General Hospital, Leicester, United
Kingdom

Email: quentin.anstee@ncl.ac.uk

Background and aims: Progression of non-alcoholic steatohepatitis
to cirrhosis may lead to life-threatening liver-related complications,
increased liver-specific and all-cause mortality and cardiovascular
(CV) disease. An important predictor of severe outcomes is biopsy-
confirmed liver fibrosis, but biopsies are not scalable outside of
specialist practice. This real-world study investigated the prognostic
utility of six non-invasive fibrosis scores on clinical outcomes in
patients with obesity and/or type 2 diabetes (T2D) seen in routine
general practice.

Method: In a longitudinal cohort design, patients >18 years with
obesity and/or T2D, >1 fibrosis score calculable from the UK Clinical
Practice Research Datalink (CPRD) after 1 January 2001, no alcohol-
related disorders and/or other chronic liver diseases in Hospital
Episodes Statistics (HES) and/or no prescriptions of drugs inducing
liver disease in CPRD were included. Patients were followed from
inclusion date until time of first clinical outcome event (liver-related
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hospitalisation or death [liver event], CV hospitalisation or death [CV
event] or all-cause death) recorded in HES or Office for National
Statistics Death Registration, database migration, 10 years’ follow-up
or 1 January 2020, whichever came first. Fibrosis-4 Index (FIB4), the
score of focus, was categorised as low (<1.30), indeterminate (1.30-
2.67) or high (>2.67) risk. Cumulative incidence functions were
calculated and hazard ratios (HRs) estimated using Cox proportional
hazards models with calendar time as underlying timescale.

Results: In total, 44 481 eligible patients (46% male, median age 58.8
years) had measures available for FIB4 calculation. There were 979
liver events, of which ascites (n =412), cirrhosis (n=201) and gastro-
oesophageal varices (n=160) were most common. The risk of an
incident liver event was highest in the first years after FIB4
measurement in the high FIB4 group and relatively constant over
time in the other two groups (Figure). The incidences of a liver event,
CV event and death in the high FIB4 group were 15%, 33% and 61%,
respectively. Patients in the indeterminate and high FIB4 groups were
at greater risk of liver events vs the low-risk group (HR 2.81 [95%
confidence interval 2.43, 3.26] and 18.42 [15.67, 21.65], respectively).
An increased risk was also seen for CV events and all-cause mortality
in these groups. HRs remained higher for the high vs low FIB4 group
after adjustment for sex and age. For the other scores, risk of an
outcome event was also elevated for patients with a high vs low score.

Cumulative incidence plots for liver events, cardiovascular events and mortality
according to Fibrosis-4 Index (FIB4) in the population with obesity andfor type 2 diabetes

A - Liver event B - Cardiovascular event

0.8 1 cumutative incidence

Probability in state
Probability in state

00 25 50 7.5 100
Years

C - All-cause death
0.6 Culm.l_li.‘l[lw: incidence

High FIB-4 =

w

2 04

g

2 0.2 FIB4 risk category
§ — =high

o — =indeterminate

o
=]

— =low

00 25 50 7.5 100
Years

Parcentage risks are for 10 years' follow-up. Event risks platted as Aalen-Johansen cumulative incidence functions, wilh
all-cause mortality Inchuded as a competing rlsk faclor In plots of Bver and cardlovescular evants.

Conclusion: In this real-world population of patients with obesity
and/or T2D, and no other clinically recognised liver disease, the risk of
a clinical event was significantly higher in patients with high vs low
FIB4 score, highlighting the prognostic potential of FIB4 (and other
non-invasive fibrosis scores) in this population.
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Liver stiffness predicts incident severe liver disease in patients
with chronic liver disease
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Background and aims: Prognosis in chronic liver disease is
heterogenous, and fibrosis stage is the best predictor of liver-related
events. Liver stiffness measurement (LSM) by Vibration-Controlled
Transient Elastography (VCTE) is a non-invasive biomarker of fibrosis.
It is uncertain if LSM can predict risk for future liver-related events.
The aim was to investigate the prognostic ability of LSM.

Method: This was a Swedish multi-center cohort study including
patients (n =13, 170) with chronic liver disease who underwent LSM
by VCTE between 2008 and 2019. Exclusion criteria were an
unreliable LSM, congestive heart failure, and decompensated
cirrhosis at baseline. Liver-related events were ascertained from
Swedish national health registers. In patients without baseline
cirrhosis, we investigated progression to “severe liver disease,”
defined as a diagnosis of cirrhosis, decompensated cirrhosis or
hepatocellular carcinoma (HCC). In patients with baseline cirrhosis,
we investigated progression to decompensation or HCC. Incidence
rates and cumulative incidence at two and five years were calculated.
Cox regression was used to evaluate the rate of outcomes for
categories of LSM values.

A Severe liver disease

Results: Patients (median age 46 years, 59% men) had a median LSM
of 5.9 (interquartile range 4.6-8.0) kPa. Etiologies consisted of
hepatitis C (n=6849, 52.0%), hepatitis B (n=3497, 26.6%), alcohol-
related liver disease (n=211, 1.6%), autoimmune liver disease (n=
624, 4.7%), non-alcoholic fatty liver disease (n =699, 5.3%) and other
or uncertain etiologies (n=1290, 9.8%). Patients without baseline
cirrhosis (n=11, 883) had 333 (2.8%) events of severe liver disease
during a median follow-up time of 2.9 years. Patients with cirrhosis at
baseline (n=1287) had 206 (16.0%) events of decompensation or
HCC. In patients without cirrhosis, a LSM of 12-15 kPa was associated
with a 42-fold higher rate of severe liver disease than a LSM of <6 kPa
(Figure A). In patients with cirrhosis, a LSM >30 kPa was associated
with a 5.4-fold higher rate of decompensation compared to a LSM of
15-17 kPa (Figure B). Incidence rates per 1000 person-years in severe
liver disease ranged from 2.1 (95%CI 1.6-2.8) to 88.9 (95%CI 73.2-
107.9) for LSM <6 kPa and 12-15 kPa, respectively. Incidence rates per
1000 person-years in decompensated cirrhosis ranged from 18.2 (95%
CI 10.3-32.0) to 109.6 (95%CI 88.9-135.1) for LSM 15-17 kPa and
>30 kPa, respectively. In patients without cirrhosis, the cumulative
incidence at two years ranged from 0.4 (0.3-0.6)% to 19.1 (15.1-23-
5)%, and at five years from 1.1 (0.8-1.6)% to 32.9 (26.9-38.9)%,
respectively.

Conclusion: Increased LSM by VCTE is associated with higher rates of
progression to cirrhosis and decompensation in a dose-response
manner. The results can be used to guide follow-up and treatment
decisions.
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Linear slope of serial FIB-4 measurements predicts liver-related
complications and correlates with cirrhosis-associated genetic
variants among patients with ALT-based NAFLD phenotype
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Figure: (abstract: 0S026): A. Patients without cirrhosis at baseline. B. Patients with cirrhosis at baseline.
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Background and aims: FIB-4 is a clinically relevant marker to track
fibrosis in patients with chronic liver disease including NAFLD/NASH.
Here, we first defined Fib-4 trajectory by linear slope of serial FIB-4
measurements as a measure of fibrosis progression, then examined
its correlation with liver-related complications and genetic associa-
tions with a non-invasive ALT-based proxy NAFLD phenotype
recently defined among participants in the VA’s Million Veteran
Program (MVP) with available clinical and genetic data (Serper et al,
PLOS ONE 2020).

Method: Individual FIB-4 slopes were estimated via linear regression
for MVP participants with greater than 4 outpatient FIB-4 values who
met criteria for proxy NAFLD phenotype based on previously
validated algorithm for chronic ALT elevation without other known
causes of chronic liver disease. Linear models were constructed
excluding outliers at >2 Cook’s distances from predicted. Patients
whose initial FIB-4 values exceeded the 90% percentile (baseline
advanced fibrosis) were assigned slopes equivalent to the 99th
percentile of the sample. The AUROCs for the coefficient of FIB-4 slope
for predicting development of cirrhosis, hepatocellular carcinoma,
ascites and death were generated. MFIB4 was then used as a
quantitative phenotype in a genome-wide association analysis
using REGENIE software. Variants were restricted to MAF >0.01 and
INFO >0.30. Three distinct racial/ethnic groups were defined for the
cohort (European, African, and Hispanic ancestry) and analyzed
separately; a trans-ancestry meta-analysis was performed with
METAL software.

Results: FIB-4 slopes were obtained from 61, 689 subjects (10, 594
African, 46, 137 European, and 4, 958 Hispanic ancestry subjects).
AUROC of FIB-4 slope for prediction of cirrhosis, hepatocellular
carcinoma or ascites were 0.75-0.76. Among European ancestry
subjects, FIB-4 slope was associated with 6 genome-wide significant
loci (p value <5 x 1078) including 3 with previously known associa-
tions to NAFLD and hepatic fibrosis (GCKR, HSD17B13, and PNPLA3).
The GWAS of African and Hispanic ancestry did not return any
significant results, however, the trans-ancestry meta-analysis iden-
tified an additional signal.

Conclusion: Fibrosis progression based on FIB-4 trajectory correlated
with clinically meaningful complications of liver disease progression,
as well as known markers of cirrhosis among patients with non-
invasive ALT-based NAFLD phenotype. Further work is ongoing to
define the use of FIB-4 trajectory and genetic risk factors as predictors
for long term outcome of chronic liver disease.
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Machine learned histological fibrosis score empowers
characterization of baseline gene signatures associated with
fibrosis progression or regression in a NASH F3/F4 clinical trial
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Background and aims: We characterized disease severity with a
machine learning (ML) analysis of liver biopsy images, and used it to
identify baseline gene signatures that are predictive of fibrosis
progression or regression in NASH.

Method: Bulk RNA-seq, HandE stained biopsy images, and patholo-
gist Ishak fibrosis scores are curated from screening and week 48
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visits in the STELLAR 3 and STELLAR 4 clinical trials (n = 1097 patients
with all end points). A continuous score for fibrosis was extracted
using convolutional neural networks (CNN) trained to predict
pathologist scores from HandE-stained biopsies (Casale et al, EASL
2020). We identify genes associated with fibrosis state by testing for
associations between baseline expression and baseline fibrosis
scores, controlling for age and sex. Fibrosis progression/regression
genes are identified by testing for associations between baseline
expression and the difference between baseline and followup fibrosis
scores after controlling for both ML and pathologist baseline fibrosis
scores, age, sex, and treatment.

Results: The continuous ML fibrosis scores are highly correlated with
pathologist Ishak scores (correlation =0.88). Variation of the ML
fibrosis score within Ishak scores exhibits similar transcriptomic
associations as variation in Ishak scores (correlation of z scores=
0.88), suggesting that the ML score identifies intra-score variability
consistent with pathologist assessed fibrosis. We identify 12, 862
genes associated with ML fibrosis state (likely driven in part by
changes in cell type composition) and 37 genes associated with ML
fibrosis progression/regression (A, B). Using the same covariates,
analysis of the ML score identifies a superset of the progression/
regression genes identified with the pathologist score (37 vs 3 genes).
Notably, the progression/regression-associated genes are not the top
state-associated genes. Progression associated genes include
expected extracellular matrix and cytoskeletal function-related
genes. Lipid metabolism genes identified include the progression
associated gene AKR1B10 (involved in hepatic carcinogenesis) and
the regression associated gene AKR1D1 (involved in resistance to
oxidative stress). Other regression associated genes identified include
metallothionein genes, involved in the protection against oxidative
stress, and CLEC4M, a liver sinusoidal endothelial cell-specific gene.
Conclusion: ML assessment of liver biopsies and the statistical
inference framework introduced herein produced insights on
baseline gene expression signatures that are predictive of and
potential drivers for NASH fibrosis progression or regression.
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Fibroscan-AST (FAST) score predicts liver-related outcomes in
1683 HIV-infected patients at risk for NAFLD
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Background and aims: Non-alcoholic fatty liver disease (NAFLD)
affects 35% of people living with HIV (PWH) in absence of viral
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hepatitis coinfection. About 15% of these PWH have also significant
liver fibrosis. Natural history studies employing accurate non-
invasive tools are lacking. The FibroScan-AST (FAST) score was
developed to identify patients with histologic NASH with advanced
fibrosis and elevated NAFLD activity score (NAS) associated with
higher risk of end-stage liver disease. We estimated prevalence and
evolution of severe NAFLD defined by FAST score in a large
multicenter cohort of PWH.

Method: FibroScan was performed in consecutive PWH without viral
hepatitis coinfection from three prospective cohorts in Canada and
Italy (LIVEHIV in Montreal; liver pathologies in HIV in Palermo;
Modena HIV metabolic clinic) as part of a routine screening program
for NAFLD. We compared prevalence of FAST>0.35 (90% sensitivity
and 50% specificity for NASH with >F2 fibrosis and NAS>4) and
FAST>0.67 (50% sensitivity, 90% specificity). Incidence of liver-related
outcomes (ascites, encephalopathy, variceal bleeding, hepatocellular
carcinoma) and extra-hepatic events (cancer, cardiovascular disease)
was evaluated by survival analysis.

Results: We included 1683 PWH (mean age 50.1 years, HIV duration
15.5 years, BMI 25.3 Kg/m?; 74.5% male, diabetes prevalence 32%).
Prevalence of FAST>0.35 and FAST>0.67 was 8.1% and 1.5%,
respectively. At baseline, on multivariable logistic regression higher
BMI (adjusted odds ratio [aOR] 1.15, 95% CI 1.10-1.20), longer duration
of HIV infection (aOR 1.05, 95% CI 1.02-1.07), lower CD4 cell count
(aOR 0.99, 95% CI 0.99-0.99) and male sex (2.11, 95% CI 1.22-3.65)
were associated with FAST >0.35. During a median follow-up period
of 3.5 years, incidence of liver-related and extra-hepatic outcomes
was 7% and 11.5%, respectively. Incidence of liver-related outcomes
significantly increased according to FAST score category (see Figure).
There was no difference in extra-hepatic events by FAST score
category. On multivariable Cox regression analysis, FAST score >0.35
was an independent predictor of liver-related outcomes (adjusted
hazard ratio 4.44, 95% CI 1.66-11.9) after adjusting for sex, BMI,
diabetes, duration of HIV infection, protease inhibitors exposure and
CD4 cell count.
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Figure: Survival curves for incidence of liver-related outcomes by FAST

score category.

Conclusion: A significant proportion of PWH without viral hepatitis
coinfection are at risk for severe NAFLD. FAST score predicts liver-
related in this population. Non-invasive testing can help risk
stratification and management in this population at risk for NASH
and associated liver-fibrosis.
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Impact of resmetirom-mediated reductions in liver volume and
steatosis compared with placebo on the quantification of fibrosis
using second harmonic generation in a serial liver biopsy study
Dean Tai', Mustafa Bashir?, Rebecca Taub?, Yayun Ren’, Elaine Chng*,
Stephen Harrison’. 'Histoindex, Research; 2Duke University, Radiology;
3Madrigal Pharmaceuticals, RandD, Conshohocken, United States;
“Histoindex, >Pinnacle, Clinical Research

Email: rebeccataub@yahoo.com

Background and aims: Resmetirom (MGL-3196) is a liver-directed,
orally active selective thyroid hormone receptor-f agonist that
reduces steatosis by MRI-PDFF (-43% (80 mg); —53% (100 mg),
Phase 3) and liver volume (LV) —20% (Phase 2 serial liver biopsy
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study) that were elevated at baseline. Assessment of histological
features that stage NASH fibrosis may be impacted in the setting of
decreased steatosis and LV following therapeutic intervention.
Artificial intelligence (Al)-based algorithms such as qFibrosis can
incorporate normalization procedures to account for steatosis area
and LV reduction, thereby improving the detection of fibrosis
changes. The aim of this analysis is to quantify and correct fibrosis
changes related to resmetirom-mediated steatosis and LV changes
that are not captured by NASH-CRN scoring system.

Method: Fibrosis was estimated as a continuous variable using
second harmonic generation (SHG) (qFibrosis)/two photon excited
fluorescence of 102 paired biopsy samples from MGL-3196-05, a 36-
week randomized double-blind, placebo-controlled resmetirom
phase 2 serial liver biopsy study. qFibrosis (normalized by tissue
area) was subsequently corrected for steatosis (tissue area-steatosis
area), or LV reduction determined by PDFF (volume/average volume
raw parameter based on all samples). In the final model, steatosis and
LV were both corrected prior to assessment of qFibrosis. Relative
changes in 184 fibrosis parameters were determined as (P) progres-
sing (>10%), (R) regressing (<10%) or (N) no change.

Results: In normal gFibrosis without correction, resmetirom treat-
ment resulted in a significant reduction in fibrosis (>1-point
reduction) in F3 patients compared to placebo. With LV correction,
45/184 regression parameters demonstrated significant changes after
resmetirom treatment (top panel). When steatosis and LV correction
factors were combined, 111/184 (p<0.05) regression parameters
were reduced significantly with resmetirom (bottom panel). Fibrosis
regression was observed in all regions (portal, per-portal, zone 2,
peri-central, central). Progression patterns were different from
regression and also significantly impacted by correction.
Conclusion: Quantification of changes in NASH fibrosis are impacted
by therapeutic interventions that reduce LV. Correcting the Al-based
algorithm of gFibrosis for IV and steatosis reveals the significant
impact of resmetirom across treated patients in this phase 2 study,
regardless of NASH fibrosis stage.

Alcoholic liver disease
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Survival and liver recompensation after declined for early liver
transplantation for severe alcohol-associated hepatitis

Christine Hsu!, Ethan Weinberg?, Gene Im?, William Davis', Jimin Ko*,
Stephanie Rutledge®, Matthew Dukewich?, Mohamed Shoreibah?®,
Mahmoud Aryan®, Aidan Vosooghi®, Michael R. Lucey’, John Rice’,
Norah Terrault, Brian Lee®. !Medstar Georgetown University Hospital,
Medicine, District of Columbia, United States; >University of
Pennsylvania, Medicine, Philadelphia, United States; >Mount Sinai,
Medicine, New York, United States; “Georgetown University School of
Medicine, Medicine, District of Columbia, United States; *University of
Alabama at Birmingham, Medicine, Birmingham, United States;
SUniversity of Southern California, Medicine, Los Angeles, United States;
“University of Wisconsin, Medicine, Madison, United States; SUniversity
of Southern California, Medicine, Los Angeles, United States

Email: cch87@georgetown.edu

Background and aims: Early liver transplantation (LT) for alcohol-
associated hepatitis (AH) is controversial in part because some
patients may recover, and obviate the need for LT. We aimed to (i)
determine factors associated with survival and liver recompensation
among patients with severe AH declined for early LT; (ii) delineate the
trajectory of recompensation and MELD recovery among survivors.

Method: In this retrospective, multi-center study among 5 American
Consortium of Early Liver Transplantation for Alcohol-Associated
Hepatitis (ACCELERATE-AH) sites, we randomly sampled 134 patients
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who were evaluated and then declined for early LT for severe AH
between 2012 and 2021. All had MELD>20 and less than 6 months of
abstinence at LT evaluation. Recompensation was defined as
MELD<15 without evidence of variceal bleeding, or ascites requiring
diuretics, or overt hepatic encephalopathy requiring medication.
Analyses were adjusted for center clustering.

Results: Among 134 patients (median age 49 [IQR 39-57]; 57% male;
median abstinence time 36 [IQR 14-70] days; median MELD-Na 33
[IQR 28-38]), the most common reasons for LT decline were:
psychosocial (62%), clinical improvement (16%), medical co-morbid-
ities (9%), and financial/insurance (4%). Probability of 3-month, 6-
month, and 1-year survival was 58%, 55%, and 48%. Probability of 3-
month, 6-month, and 1-year recompensation was 4%, 4%, and 6%. In
multivariable analysis, lower MELD-Na (aOR 0.8; p=0.01) and
absence of grade 3 or 4 hepatic encephalopathy (aOR 0.02; p=
0.004) were associated with 3-month survival. In multivariable
analysis, lower MELD-Na (aOR 0.9; p < 0.001), married/stable partner
(OR 2.0; p=0.001), and private (aOR 3.4; p=0.01) or Medicare (aOR
4.7; p=0.002) vs. Medicaid (reference) insurance were associated
with 6-month survival. Among patients declined due to clinical
improvement during LT evaluation, 93% were alive at 6 months, but
only 15% were recompensated. Among survivors, median MELD at 1-
month, 3-months, 6-months, and 1-year were: 28 (IQR 22-38), 26
(IQR 19-33),15 (IQR 12-23), and 12 (IQR 8-18).

Conclusion: Liver recompensation is very rare among patients with
severe AH declined for early LT. Lower MELD was predictive of short-
and long-term survival, and marital and insurance status emerged as
strong predictors of long-term survival. The distinction between
survival and liver recompensation after LT evaluation for severe AH
would benefit from further attention.
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Role of macrophage-derived MLKL in alcohol-associated liver
disease

Xiaoqin Wu', Xiude Fan', Megan McMullen', Tatsunori Miyata’,
Adam Kim', Vai Pathak’, Jianguo Wu', Nicole Welch',

Jaividhya Dasarathy?, Srinivasan Dasarathy’, Laura Nagy'. 'Cleveland
Clinic; >Case Western Reserve University, Department of Family
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Background and aims: Mixed Lineage Kinase Domain like
Pseudokinase (MLKL), a key downstream effector of necroptosis,
also has non-necroptotic functions in regulating intracellular and
extracellular vesicle trafficking that disrupts the balance between cell
death and survival, critical for regulating liver injury and inflamma-
tion in alcohol-associated liver disease (ALD). Previously, we
observed that MIkI~/~ mice were partially protected from ethanol-
induced injury. Immunohistochemical staining of liver biopsies from
patients with alcohol-associated hepatitis (AH) revealed that
phospho-MLKL was localized to both hepatocytes and mononuclear
immune cells. Moreover, MLKL co-localized with macrophage marker
F4/80 in liver of ethanol-fed mice. Given the important contribution
of macrophages to the pathogenesis of ALD, we hypothesized that
macrophage-derived MLKL has a potential role in ethanol-induced
injury.

Method: Primary mouse Kupffer cells (mKCs) isolated from Mikl~/~
and wild type (WT) mice and peripheral monocytes from healthy
controls (HC) and patients with AH, treated or not with an inhibitor of
MLKL, were used in phagocytosis assays. Bone marrow transplants
between MIkl~'~ mice and littermates were conducted to distinguish
the role of myeloid vs non-myeloid MLKL in the Gao-binge murine
model of ALD.

Results: Challenge of macrophages with lipopolysaccharide (LPS)
induced STAT1-mediated expression and phosphorylation of MLKL,
as well as translocation and oligomerization of MLKL to intracellular
compartments including phagosomes and lysosomes, but not the
plasma membrane. LPS enhanced uptake and degradation of pHrodo

Journal of Hepatology 2022 vol. 77(S1) | S1-5118 S33


mailto:cch87@georgetown.edu
mailto:nagyl3@ccf.org

ORAL PRESENTATIONS

red E.coli bioparticles by mKCs, whilst ethanol impaired this
phagocytic process. Pharmacological or genetic inhibition of MLKL
suppressed phagocytic capability of mKCs both at baseline or in
response to LPS with/without ethanol, as well as peripheral
monocytes isolated from both HC and patients with AH.
Additionally, in vivo study showed that MIkl deficiency in non-
myeloid cells (WT—MIkl~"=) had no effect on Gao-binge ethanol-
induced injury; in contrast, ethanol-induced hepatic injury, steatosis
and inflammation were exacerbated in MIkI~/~—WT chimeric mice.
MIkl~-—WT mice also had elevated numbers of hepatic macro-
phages, monocytes and neutrophils in response to ethanol. Flow
cytometry analysis of non-parenchymal cells demonstrated that Mlkl
deficiency in myeloid cells suppressed Gao-binge-triggered F4/80"
macrophage death via necrosis/necroptosis. Furthermore, MIkl
deficiency in myeloid cells exacerbated ethanol-mediated bacterial
burden in livers, likely through inhibiting expression of phagocytic
receptors.

Conclusion: Together, these data indicate that macrophage-derived
MLKL restricts ethanol-induced liver inflammation and injury by
regulating hepatic innate cell homeostasis and phagocytosis of
macrophage.
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Baseline plasma metabolic phenotype of patients with severe
alcoholic hepatitis and its association with outcome

Manisha Yadav', Gaurav Tripathi’, Nupur Sharma’, Babu Mathew?,
Vasundhra Bindal', Jaswinder Maras', Shiv Kumar Sarin?. 'Institute of
Liver and Biliary Sciences, Molecular and Cellular Medicine, New Delhi,
India; “Institute of Liver and Biliary Sciences, Hepatology, New Delhi,
India

Email: jassi2param@gmail.com

Background and aims: Severe alcoholic hepatitis (SAH) has a high
mortality and corticosteroid therapy is effective in reducing 28-day
mortality in only about 60% of patients. There are reliable clinical
indicators predicting steroid non-response after 7 days of therapy
(Lille score >0.45).

Method: Plasma metabolic phenotype was studied using ultra-high-
performance liquid chromatography and high-resolution mass
spectrometry to identify corticosteroid non-responders at baseline.
Altogether, 223 SAH patients were included, 70 in derivative [50
responders (R) and 20 non-responders (NR)] and 153 in validation
cohort [136 R, 17 NR]. Temporal change in the metabolic profile and
Weighted Metabolome Correlation Network Analysis (WMCNA) were
performed and correlated to disease severity.

Results: Of the 713 annotated features (metabolomic/biochemical/
spectral databases), 8 plasma metabolites significantly discriminated
non-responders; most importantly high urobilinogen (13-fold),
cholesterol sulfate (6.9-fold), AMP (4.7-fold), N-Formimino-L-glu-
tamate (4.3-fold), tryptophan (4.7 folds), and low 4-imidazoleacetate
(10 fold), urocanic acid (2.2 fold) and thymine (2.4 fold) levels.
Additionally, plasma urobilinogen, AMP, and cholesterol sulfate
discriminated non-survivors (p <0.01). Temporal change in metab-
olite expression was higher in responders (p<0.05). WMCNA
identified metabolite modules and linked pathways specific to NR
and mortality with disease severity (r>0.7; P<0.01). In validation
cohort, baseline plasma urobilinogen (C05791) showed high reliabil-
ity [AUC = 0.94, 0.91-0.97] for predicting non-response with hazard-
ratio of 1.5 (1.2-1.6) for mortality prediction. C05791 at 10 log
(arbitrary units) cut-off reliably segregated non-survivors (p value
<0.01, log-rank test) and showed 98% accuracy, 99% sensitivity and
98% specificity using Random Forest-based Machine-Learning model.
Conclusion: Plasma metabolome signatures can predict pre-therapy
steroid response and disease outcome in patients with SAH. Baseline
plasma urobilinogen levels should be used for determining cortico-
steroid response.
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Il-1beta Signal Inhibition in acute alcoholic hepatitis: a
multicentre, randomised, double-blind, placebo-controlled phase
2 trial of canakinumab therapy (ISAIAH)
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Background and aims: Short-term mortality in acute alcohol-related
hepatitis (AAH) patients is high and available therapy does not result
in durable benefit. A role for IL-1beta has been demonstrated in the
pathogenesis of alcohol-induced steatohepatitis in mice. This study
explored the safety and potential benefits of canakinumab (CAN), a
monoclonal antibody targeting IL-1beta, for patients with AAH in a
double-blind placebo (PBO)-controlled randomised trial.

Method: Patients with biopsy-confirmed AAH and discriminant
function >32 but MELD <27 were randomly allocated 1:1 to receive
either CAN 3 mg/kg or PBO once in 4 weeks. Liver biopsies were taken
before and 28 days after treatment. The primary end point was
histological improvement at 28 days compared to baseline, adjudi-
cated by 3 independent histopathologists who were blinded to
treatment allocation. Key secondary end points were the proportions
of Lille responders; changes in MELD; and death within 90 days.
Adverse events, including infections, were compared between groups.
Results: Fifty-seven patients were randomised: 29 CAN vs 28 PBO.
Two patients were withdrawn with negative biopsy results; 1 did not
receive allocated intervention due to an adverse event and a further 6
did not attend for second biopsy. Data were therefore available for 48
patients for primary end point analysis. In CAN-treated patients, 14/
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24 (58.3%) demonstrated histological improvement compared to
10/24 (41.7%) PBO-treated patients, a difference of 16.7% (p = 0.248).
Regression models did not identify significant improvement of CAN-
therapy on prognostic scores of liver function such as Lille model or
MELD. Four of the 55 AAH patients (7.3%) in the intention-to-treat
analysis died within 90 days: 2 in each group. There were 20 vs 29
serious adverse events occurring in 10 vs 10 patients (CAN vs PBO).
There were no safety signals: of the 49 serious adverse events, 6 were
infectious complications of which 1/20 (5%) occurred in CAN-treated
and 5/29 (17%) occurred in PBO-treated patients. In exploratory
analyses after adjustment for baseline prognostic factors, CAN
therapy was associated with overall histological improvement (p=
0.04), improvement in mononuclear cell infiltrate (p=0.06), and
reduction in serum AST (p=0.02).

Conclusion: CAN therapy in AAH demonstrated a good safety profile
but did not alter biochemical or clinical outcomes compared to PBO.
After adjustment for baseline prognostic factors, CAN was associated
with histological improvements that did not translate into improved
prognostic scores of liver function nor survival.

Outcome Canakinumab Placebo P
Histological Improvement (%) 58.3 41.7 0.25
Lille response (% Lille score<0.45) 22.2 25.0 0.8
Day 28 median MELD change -5.07 -6.50 0.14
Day 28 median GAHS change -2 -2 0.69
SAEs (n) 20 29 -
Infection SAEs (n) 1 5 0.38
0S035

Probiotic LGG-derived exosome-like nanoparticles inhibit ALD
through intestinal FXR activation in mice: role of miR194 and bile
acids

Wenke Feng!, Mengwei Jiang', Fengyuan Li', Craig J. McClain',
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Email: wenke.feng@louisville.edu

Background and aims: Patients with alcohol-associated liver disease
(ALD) often exhibit excessive bile acid (BA) accumulation and
steatosis. Farnesoid X receptor (FXR)-fibroblast growth factor 15/19
(FGF15/19) signaling plays a critical role in hepatic lipid and BA
metabolism. In this study, we aimed to investigate whether alcohol
exposure reduced BA-mediated intestinal FXR activation and
increased intestinal miR194 expression that suppressed Fxr mRNA
expression, and whether Lactobacillus rhamnosus GG-derived
exosome-like nanoparticles (LDNPs) attenuated ALD through regu-
lation of intestinal miR194-FXR-FGF15 signaling in mice.

Method: C57BL/6, global Fgf15 knockout (Fgf157/), and intestinal
epithelial cell-specific Fxr knockout (Fxr*'E€) mice were administered
the NIAAA binge-on-chronic model alcohol exposure protocol.
Probiotic strain Lactobacillus rhamnosus GG was cultured and LDNPs
were isolated from the culture supernatant.

Results: Alcohol feeding increased intestinal miR194 expression,
which suppressed intestine Fxr and subsequently Fgf15 expression,
resulting in a reduced circulation FGF15 protein level. Gut microbiota-
mediated BA transformation was dysregulated by alcohol leading to
the decreased ligand-mediated FXR activation. Reduced FXR-FGF15
signaling resulted in an increase in hepatic BA synthesis and
lipogenesis and liver injury. Importantly, three-day oral administra-
tion of LDNPs suppressed hepatic BA synthesis and lipogenesis and
protected the liver from alcohol-induced injury. We further showed
that LDNP treatment decreased intestinal miR194 and increased FXR-
FGF15 signaling. miR194 suppressing intestinal Fxr mRNA expression
was further confirmed in in Caco-2 cells and mouse enteroid. miR194
mimic decreased, and miR194 inhibitor increased, Fxr mRNA
expression. Fecal and serum FXR activity was decreased by alcohol
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and restored by LDNP treatment. Importantly, the beneficial effects of
LDNP were eliminated in intestinal Fxr*¢ and Fgf15~/~ mice.
Conclusion: Our results demonstrate that increased intestinal
miR194 suppresses Fxr expression resulting in a defective FXR-
FGF15 gut-liver signaling in ALD. LDNP treatment inhibits alcohol-
induced liver injury by suppressing intestinal miR194 and improving
BA profile that lead to an activated FXR-FGF15 signaling to suppress
BA de novo synthesis and lipogenesis during ALD development.
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Does screening for liver fibrosis change alcohol consumption,
diet, and exercise? A prospective cohort study on the
consequences of screening in 2, 764 individuals
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Background and aims: There is a growing interest in screening for
liver fibrosis, and a belief that early disease detection will lead to
lifestyle changes in screening-positive individuals. However, this
assumption is not based in evidence. We therefore evaluated self-
reported lifestyle changes after screening for liver fibrosis.

Method: Prospective study of participants from the general popula-
tion at risk of alcohol related (ALD) or non-alcoholic fatty liver disease
(NAFLD). All were screened with transient elastography (TE) and all
participants, independently on TE, were given information on
recommended lifestyle changes. We considered TE >8 kPa as screen-
ing positive. All participants received an online questionnaire on
lifestyle changes one week and six months after the screening visit.
Results: We included 2, 764 participants, 1, 273 at risk of ALD and 1,
491 at risk of NAFLD. Median age was 58 years (52-64), 54% were
male, and 268 (10%) had an elevated TE >8 kPa. Response rate was
high, at 89% after one week and 85% after six months. After one week,
half of the ALD group (50%) reported abstinence, or a decrease in
alcohol consumption, while only 0.8% reported an increase in alcohol
consumption. Screening sustained its effect on alcohol consumption
after six months (figure), with a reported median alcohol intake
decreasing 8 units/week in the ALD group. Screening-positive
subjects disclosed more pronounced reductions in alcohol intake
than screening negatives (decreased 13 vs 6 units/week), and a
positive screening test predicted alcohol abstinence (odds ratio 2.9,
95% CI 1.8-4.7). We observed the same pattern for diet and exercise:
After one week, 26% of all respondents reported that they consumed
less food and/or more healthy food, increasing to 34% after six
months. This was most pronounced in the at-risk of NAFLD group
(Figure), where a positive screening test predicted improved diet (OR
1.8, 1.3-2.4). Both groups reported comparable improvements in
exercise (figure). In the NAFLD group, 23% reported a weight loss
exceeding 3 kg after six months, and a positive screening test
predicted a weight loss above 3 kg (OR 3.5, 1.2-10.5).
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Figure: Lifestyle changes after 6 months.
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Conclusion: After being screened for liver fibrosis, participants
report improved lifestyle, with both acute and sustained changes in
alcohol consumption, diet, exercise, and weight loss. The changes are
most pronounced in participants with elevated liver stiffness, but not
limited to this.

Fibrosis
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Peroxidasin deficiency re-programs macrophages toward pro-
fibrolysis function and promotes collagen resolution in liver
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Background and aims: Non-alcoholic liver disease (NAFLD) is
stimulated by excessive fat deposition in hepatocytes. During
NAFLD, inflammation and activation of tissue repair mechanisms
replaces necrotic tissue with extracellular matrix (ECM), which are
stabilized into a complex fibrotic scar and creates fibrosis. Peroxidasin
(PXDN) is a peroxidase enzyme that is known to stabilize ECM
proteins through cross-linking of collagen molecules. In this project,
we aim to investigate the expression and function of PXDN during the
development of liver fibrosis.

Method: Pxdn~/~ and Pxdn** mice were fed with a choline-deficient
L-amino acid-defined high-fat diet (CDAHFD) for 16 weeks to create a
NAFLD-HCC preclinical model. Liver histology, collagen content, flow
cytometry, immunostaining of immune cells, RNA-seq, and liver
function tests were analyzed. In vivo imaging of liver reactive oxygen
species (ROS) was performed using a redox-active iron complex, Fe-
PyC3A.

Results: Genome-wide expression analysis of liver tissue and
differential gene expression (DGE) combined with Gene Ontology
(GO) analysis identified significant upregulation of genes associated
with hypoxia and TNFa signaling pathways already in Pxdn™~ sham
livers (without injury). Using Fe-PyC3A as an MRI contrast agent, we
detected a higher content of ROS in Pxdn /" livers (healthy) that could
activate hypoxia-related molecular pathways. In addition, we
observed an upregulation of genes involved in the innate immune
response, leukocyte activation, and chemotaxis. After 16 weeks of
CDAHFD, gross analysis of collected liver showed no HCC nodule
formation in Pxdn™/~ mice while 60% of the WT mice had HCC tumors.
Collagen staining showed less collagen accumulation in Pxdn~~ mice.
Flow cytometry of macrophages showed Pxdn~~ mice had increased
pro-healing M2 macrophages recruitment in early- and mid-stage
NAFLD (4 weeks and 8 weeks on CDAHFD) compared to WT controls.
In addition, we observed a significant decrease in the number of CD3*
Tcells and CD8* cytotoxic T cells in the late-stage of NAFLD in Pxdn KO
mice. DGE analysis revealed that IL-12 is highly expressed in Pxdn™/~
injured livers. Additionally, multiple other T cell-related molecules
such as IL-10, IL-6, CCL2, IL-7, and CD4 were elevated in Pxdn~/~

injured liver. Elevation of these cytokines is an indicator for higher
recruitment of pro-healing and anti-HCC macrophage to the site of
injury.

Conclusion: Our findings demonstrate that PXDN deficiency is
associated with the induction of the hypoxia and TNFa signaling
pathways and the recruitment of pro-healing and anti-HCC macro-
phages to the liver. This results in significantly decreased collagen
stabilization during liver fibrosis and accelerates fibrosis reversal. In
addition, recruited macrophages-controlled T cell response and
inhibited HCC formation in Pxdn™~ mice.
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Mayssa Dachraoui!, Frank Jiihling', Natascha Roehlen’,

Emilie Crouchet!, Romain Martin, Nicolas Brignon!, Laurent Mailly',
Antonio Saviano’, Sarah Durand’, Catherine Schuster?,

Emanuele Felli?, Patrick Pessaux?, Joachim Lupberger’,

Atish Mukherji', Thomas Baumert?. 'Université de Strasbourg, Inserm,
Institut de Recherche sur les Maladies Virales et Hépatiques Inserm,
UMR_S1110, Strasbourg, France; “Université de Strasbourg, Inserm,
Institut de Recherche sur les Maladies Virales et Hépatiques Inserm,
UMR_S1110, Institut Hospitalo-Universitaire, Pole Hépato-digestif,
Nouvel Hopital Civil, Strasbourg, Strasbourg, France; >Université de
Strasbourg, Inserm, Institut de Recherche sur les Maladies Virales et
Hépatiques Inserm, UMR_S1110, Institut Hospitalo-Universitaire, Pdle
Hépato-digestif, Nouvel Hopital Civil, Strasbourg, and Institut
Universitaire de France, Paris, Strasbourg, France

Email: mukherji@unistra.fr

Background and aims: Liver fibrosis is the key risk factor for
hepatocellular carcinoma, a leading cause of cancer death world-
wide. Approved anti-fibrotic therapies are absent and most com-
pounds in clinical development have limited anti-fibrotic efficacy.
The circadian clock (CC) is a major regulator of liver metabolism, but
its role in the pathogenesis of liver fibrosis and as a potential
therapeutic target is unknown.

Method: We utilized liver specific CC-mutant mice to establish the
molecular relationship between the CC-oscillator and TGF-beta
signaling under physiological conditions. Moreover, we profiled the
circadian gene expression pattern in patient-derived models for
NASH and fibrotic liver disease including primary human hepato-
cytes, human myofibroblasts, spheroids and a human liver chimeric
mouse model for diet-induced fibrotic liver disease. Furthermore, we
performed functional studies using small molecules targeting CC
components.

Results: Here we show that the physiological liver CC-oscillator is
temporally restricting (gating) TGF-beta signaling and that this
regulation is lost in metabolic liver disease progressing to fibrosis. The
loss of TGF-beta signaling regulation leads to constitutive expression
of genes driving fibrosis in patients. Mechanistic studies in primary
human hepatocytes and myofibroblasts revealed a reciprocal rela-
tionship between increased TGF-beta-driven fibrotic-signaling and
the CC, which we confirmed in patient-derived liver spheroids and in
two mouse models for NASH-driven fibrosis. Remarkably, a pharma-
cological restoration of REV-ERB-alpha activity markedly inhibited
fibrosis in a human liver chimeric NASH mouse model in vivo and
spheroids generated from patients with liver fibrosis.

Conclusion: We discovered that the perturbation of the liver CC plays
a key role in the pathogenesis of liver fibrosis. Furthermore, our in
vivo and ex vivo studies in patient-derived models suggest that
targeting REV-ERB-alpha is an effective approach for treatment of
liver fibrosis-an important and rising global unmet medical need.
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The proteomic analysis of hepatic stellate cell differentiation from
iPSCs identifies RORalpha as an antifibrogenic target
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Background and aims: Understanding the embryonic development
of Hepatic stellate cells (HSCs) and their activation is fundamental to
develop new therapeutic strategies. We developed a protocol to
differentiate iPSCs to HSCs by sequential addition of growth factors.
We hypothesis that the differentiation protocol may be an excellent
tool for drug discovery. By performing a time course proteomic
characterization, we envision to understand the protein dynamics
across differentiation and identify transcription factors involved in
the maintenance HSC phenotype and cell activation.

Method: MS proteomics was performed in 4 independent differ-
entiations of iPSC to HSCs and primary human HSCs. Seven staggerer
mice (RORA-/-) and their wildtype littermates were treated with
CCl4 during 4 weeks. Fourteen mice were treated with CCl4 and 7
were treated with the RORA agonist SR1078. qPCR, immunofluores-
cence and immunohistochemistry assays were used as validation.
RORA expression was evaluated in a cohort of 25 patients with
alcohol and metabolic associated chronic liver disease.

Results: Proteomic results indicated that iPSC-HSC differentiation
occurred in three stages: undifferentiated phase (Day 0 to 4),
intermediate fetal stage (Day 6 to 8) and final maturation stage
(Day 10 to 12). Developmental markers of fetal HSC, such as VIM,
ALCAM, FBLN1 and DCN were sequentially expressed and followed by
mature HSC markers, indicating the recapitulation of the embryonic
development in vitro. Pathway analysis of iPSC-HSCs and primary
HSCs revealed RORA as an important transcription factor in HSC
phenotype and commitment. Experimentally, we first evaluated the
effect of RORA on HSC development. iPSC-HSC across differentiation
were treated with SR1078, which increased the expression of HSC
phenotype and quiescence markers such as RELN, PCDH7, LRAT and
LHX2. Next, we evaluated the role of RORA on HSC activation by
treating iPSC-HSCs, which decreased the expression of ACTA2 and
increased the expression of quiescent markers (LRAT and LHX2). In
vivo studies with the staggerer mice, showed an increased fibrotic
content by Sirius Red staining and an increased gene expression of
fibrogenic markers such as ACTA2, collagens and MMPs in the mutant
group. In addition, SR1078 treatment of CCl4 mice showed a
reduction of collagen deposition and aSMA staining, together with
areduced expression of fibrogenic markers. In patients, expression of
RORA correlated negatively with fibrogenic markers and MELD Score.
These results suggest that RORA plays a role in the progression of liver
fibrosis.

Conclusion: The present study demonstrates that the differentiation
protocol is a new and reliable tool for the study of HSC biology and the
discovery of new antifibrogenic targets. Moreover, we identify RORA
as a targetable transcription factor to mitigate liver fibrosis.
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Stellate cell dynamics in progression and regression of hepatic
fibrosis
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Background and aims: Non-alcoholic steatohepatitis (NASH) is a
metabolic liver disease characterized by hepatic lipid accumulation,
chronic inflammation and fibrosis, in which fibrogenic myofibro-
blasts are central players. These scar-forming cells are derived mainly
from activated hepatic stellate cells (HSCs). NASH and cirrhosis were
traditionally considered irreversible conditions, but clinical studies
have demonstrated that they can be reversed. HSC inactivation seems
to be a key mechanism, but the inactivation process is poorly
understood. This prompted us to characterize HSC dynamics at
single-cell resolution during the induction and regression of NASH-
associated fibrosis in vivo.

Method: Lrat-cre/mCherry knock-in mice were fed a western diet
(WD) combined with carbon tetrachloride (CCl,) for eight weeks
(treated) or chow diet (untreated). Regression of liver disease was
studied four weeks after WD/CCl, cessation (reversal ). RNA-sequen-
cing, single-cell RNA-sequencing and immunohistochemistry/
immunofluorescence were performed to investigate HSC activation
and inactivation.

Results: NASH regression led to profound changes at histological,
whole-liver transcriptional, and single-cell levels. We annotated 14
discrete hepatic populations including activated and quiescent HSCs
in our single-cell data set obtained from treated, reversal, and
untreated mice. We next performed gene expression distribution
analyses of cells within and across treatment groups to stratify the
HSC population. We here identified HSC subpopulations relating to
NASH regression; potentially inactivated HSCs and HSCs that had
reverted towards a more quiescent state. Additionally, using single-
cell gene regulatory network analysis we determined specific gene-
regulatory networks for the aforementioned HSC subpopulations.
Conclusion: Our results broaden our understanding of HSC transi-
tions in the liver during induction and regression of NASH, and
suggest new molecular mechanisms that could mediate the HSC
inactivation and reversion during NASH resolution.
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Machine learning methods for detailed characterization of TGF-
beta-induced signatures in a large iPSC-derived hepatic stellate
cell cohort
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Background and aims: Activation of hepatic stellate cells (HSCs) by
TGF-beta plays a central role in fibrotic changes related to Non-
Alcoholic Steatohepatitis (NASH). We aimed to establish a screenable
in vitro system for identification of anti-fibrotic targets in activated
HSCs. This required the development of a novel machine learning
(ML) framework which was used to characterize a large cohort of
control and NASH induced pluripotent stem cell-derived HSCs
(iHSCs).

Method: We differentiated iHSCs from 56 iPSC lines and character-
ized them using high content imaging and single cell (sc) RNA-seq
analysis. For ML image analysis, we derived a novel deep learning
method that was tasked with producing informative featurizations of
segmented cell images, followed by covariate correction.
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Transcriptomic datasets were featurized using a state-of-the-art
archetypal analysis based framework. Using each of our transcrip-
tomic and imaging datasets separately, and viewing pHSCs as ground
truth, we quantified three quality metrics for iHSCs: (i) predictiveness
of TGF-beta response in an ML classifier trained on pHSCs; (ii)
separation between TGF-beta and DMSO in an unsupervised ML
model; (iii) similarity of the overall cell state distribution between
iHSCs and pHSCs.

Results: The established ML framework provided informative
featurizations of our cellular assays and allowed for the correction
of experimental artifacts. We showed robustness of TGF-beta-
induced ML phenotype in pHSCs both in imaging and transcriptomics
(mean AUC 0.96 for out-of-line assessment in imaging, Figure 1A;
mean AUC 0.98 in transcriptomics, data not shown). Interpretation of
learned ML phenotypes revealed insights into the TGF-beta respon-
siveness of pHSCs. This allowed us to utilize multi-parametric criteria
to evaluate the cohort of iHSCs. We observed a strong correlation
between transcriptomic and imaging characterizations used for the
ranking of iHSC lines (spearman = 0.66, p=8.7 * 107>, Figure 1B).
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Conclusion: We developed a state-of-the-art approach for the
characterization of HSC morphological and transcriptional pheno-
types. Using the developed framework, we successfully modeled
TGF-beta-induced activation signatures in HSCs. These image-based
phenotypic assays paired with high-performance ML models present
unique opportunities for genetic and chemical screens and the
discovery of novel fibrosis targets.
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Biliary epithelial cell-specific RAGE controls ductular reaction-
mediated fibrosis during cholestasis
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Background and aims: Ductular reaction (DR) is the hallmark of
cholestatic diseases characterized by the proliferation of bile ductules
lined by biliary epithelial cells (BECs). DR is thought to serve as a
reparative and regenerative mechanism in the damaged liver to
compensate for the anatomical or functional loss of the biliary

system. Surprisingly, it is also commonly associated with increased
risk of fibrosis, cirrhosis and liver cancer. The Receptor for Advanced
Glycation End Products (RAGE, encoded by Ager) was identified as a
critical mediator of DR during chronic injury and carcinogenesis
(Pusterla et al. Hepatology. 2013.). Nevertheless, whether DR is
reparative or detrimental to the liver during cholestasis remains
elusive. Thus, we aimed to delineate the specific function of RAGE on
DR and its potential association with fibrosis in the context of
cholestasis.

Method: We utilized a biliary tracing reporter murine model
(R26™™Hnf1bCreER) and deleted Ager conditionally in BECs.
Choline-deficient ethionine-supplemented (CDE) diet was fed to
the mice for three weeks to induce cholestasis. RNA-seq of FACS-
sorted primary BECs from CDE-challenged mice, immunofluores-
cence (IF) staining and multi-modal 3D architectural staining were
employed to investigate the role of BEC-specific RAGE activity in DR
and fibrosis. In vitro co-culture assays of BECs and hepatic stellate cells
(HSCs) combined with flow cytometry and mass spectrometry
analysis were utilized to delineate the newly identified RAGE-
dependent paracrine crosstalk between BECs and HSCs.

Results: BEC-specific deletion of Ager strongly impairs ductular
reaction. Remarkably, the number of stellate cell is substantially
diminished concomitantly with an attenuation of bridging fibrosis.
RNA-seq data revealed a RAGE-dependent mechanistic role of BECs in
the modulation of cholestasis-induced fibrosis. Classical fibrotic
mediators and ECM genes were differentially expressed between
Ager wildtype and knockout BECs. Flow cytometry of direct co-
culture assay demonstrated that HSCs were activated by BECs in
RAGE-dependent manner. Mass spectrometry and indirect co-culture
analysis, combined with immunohistochemistry analyses of livers
from CDE-treated mice showed that BEC-derived secretory JAG
protein activates Notch signalling in HSC in trans.

Conclusion: This present study provides a novel insight into the
adverse consequence of DR in cholestasis-associated fibrosis.
Although hypothesized to provide a regenerative mechanism
during cholestasis, it is evident that BEC-specific RAGE activity
enhances DR- associated fibrosis via a trans-regulatory mechanism in
the current CDE diet model. We demonstrate that Notch signaling in
HSCs is activated by BEC in RAGE-dependent manner via paracrine
JAG protein, thereby turning HSCs into a myofibroblastic phenotype
to establish a profibrotic milieu.
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Young-onset diabetes mellitus increases the risk of liver-related
events in patients with non-alcoholic fatty liver disease
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Background and aims: The prevalence of type 2 diabetes (T2D) in
young people is increasing, but little is known regarding the
association between age of onset of T2D and risk of liver-related
events. This study aimed to determine the incidence of liver-related
events of patients of different ages of onset of T2D.

Method: We conducted a retrospective territory-wide cohort study
of adult patients with non-alcoholic fatty liver disease (NAFLD)
diagnosed between January 1, 2000 and June 30, 2021. T2D was
defined by exposure to any antidiabetic agents, haemoglobin A;.
>6.5%, fasting plasma glucose >7.0 mmol/L in two measurements at
least one month apart, and/or ICD-9-CM diagnosis codes. The
primary end point was liver-related events, defined as a composite
end point of HCC and cirrhotic complications. Fine-Gray model was
used to adjust for competing risk of death.

Results: We analysed data from 30, 360 NAFLD patients (mean age,
56.4 + 13.4 years; 46.0% men); a total of 15, 430 cases of T2D and 456
cases of liver-related events were recorded over a follow-up of 151,
051 person-years. Starting the follow-up at age 60 years, liver-related
event rates per 1,000 person-years were 1.05 in patients without T2D
at age 60 years, 2.90 for patients with T2D onset <5 years earlier, 2.77
for 6 to 10 years earlier, and 4.26 for >10 years earlier. In multivariable
analysis adjusting for gender, hypertension, dyslipidaemia, cirrhosis,
use of metformin, insulin and aspirin, compared with patients
without T2D at age 60, the adjusted hazard ratio of liver-related
events was 2.58 (95% confidence interval [CI], 1.49-4.45; p <0.001) in
patients with T2D onset <5 years earlier, 2.70 (95% CI, 1.45-5.03; p=
0.002) for T2D 6 to 10 years earlier, and 5.00 (95% CI, 2.35-10.60; p <
0.001) for diabetes onset >10 years earlier (Figure). Linear trend test
(p<0.001) indicated a graded association between age of onset of
T2D and risk of liver-related events.

Conclusion: Younger-onset T2D increases the risk of liver-related
events. Further studies should determine the role of fibrosis
assessment and more aggressive treatment of steatohepatitis in this
high-risk group.
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Figure: Association between age of onset of T2D and risk of liver-related
events (reference group was patients who did not have T2D at the corre-
sponding ages).
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Non-alcoholic fatty liver disease patients have worse health-
related quality of life compared to the general population
irrespective of their fibrosis stage: results from a prospective
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Background and aims: Health-related quality of life (HRQL) is
impaired in patients with chronic liver disease, including those with
non-alcoholic fatty liver disease (NAFLD). The primary aim of the
study was to assess the HRQL of patients with NAFLD and compare
this to the general population. Secondary aims were to examine the
associations of fibrosis severity and metabolic comorbidities with
impairments in HRQL.

Method: We included 561 consecutive patients with NAFLD
prospectively evaluated in 4 UK secondary care centres between
2016 and 2019. Patients completed two HRQL questionnaires: the EQ-
5D-5L and the Chronic Liver Disease Questionnaire (CLDQ).
Demographic and clinical information, liver stiffness by transient
elastography and/or liver biopsy results and history of cirrhosis were
recorded. A general population sub-cohort of the Health Survey of
England 2018 without alcohol misuse who had completed the EQ-
5D-5L was used as a comparator. For the comparison of HRQL in
NAFLD patients and the general population, propensity-score (PS)
matching was performed, according to age, sex and body mass index
(BMI).

Results: The EQ-5D-5L index was significantly lower in 514 NAFLD
patients compared to the 514 PS-matched healthy controls (0.762 +
0.276 vs 0.844 +0.200, p < 0.001). The difference was also significant
in a subgroup of NAFLD patients without advanced fibrosis (F < 3 or LS
<8 kPa) compared to the general population (0.781 £ 0.276 vs 0.845 +
0.200, p<0.001). Among NAFLD patients, the EQ-5D-5L index, EQ-
visual analogue scale (VAS) and CLDQ scores were significantly lower
in patients with cirrhosis compared to patients without cirrhosis (p =
0.021, p=0.011 and p = 0.001 respectively). However, in patients with
NASH, there was no difference between patients with and without
advanced fibrosis on any of the HRQL measures.

Liver stiffness was the only factor significantly associated with lower
scores in all HRQL measures, both in the whole patient population
and in non-cirrhotic patients.

In multivariate analysis, the EQ-5D-5L index was negatively asso-
ciated with type II diabetes, depression and osteoarthritis both in the
whole patient population and in patients without cirrhosis. EQ-VAS
was associated with age, sex, BMI, depression and osteoarthritis in all
patients and non-cirrhotic patients.

Lower CLDQ scores were associated with lower age, male sex,
presence of type II diabetes, ischemic heart disease, depression and
osteoarthritis in all patients; in the sub-group of non-cirrhotic
patients, lower CLDQ was associated with male sex, type Il diabetes
and depression.

Conclusion: HRQL is similar for NASH patients with or without
advanced fibrosis. However, even those without advanced fibrosis (LS
<8 kPa or F<3) have worse HRQL compared to the general
population, implying that a multi-disciplinary management is
required for NAFLD patients, irrespectively of their disease severity.
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Genetics of liver fat and volume associate with altered
metabolism and whole body magnetic resonance imaging
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Background and aims: An improved understanding of the under-
lying biological mechanisms of genetic variation linked to liver fat
and volume is pivotal for translational and prevention efforts to tackle
liver disease. Here we aim to gain biological insight of liver fat and
volume loci using a novel image analysis approach allowing whole-
body voxel-wise associations to tissue volume and fat content as well
as a large set of other phenotypes.

Method: Liver volume was measured from neck-to-knee water-fat
MRI images collected in UK Biobank cohort using a deep learning-
based segmentation approach. Liver proton density fat fraction
(PDFF) were readily available for 4, 613 subjects. Using deep
regression on the above mentioned neck-to-knee MRI images, liver
PDFF was inferred for remaining subjects. We conducted a genome-
wide association analysis (GWAS) of liver fat (n =27, 243) and liver
volume (n =24, 752) on non-related European participants of the UK
Biobank cohort. We further investigated the associated genetic loci in
association with whole body composition in high-resolution ana-
tomical correlation voxel-based maps (“Imiomics”). We also analyzed
these loci with various biomarkers and liver disease using independ-
ent UK Biobank participants (n =310, 239).

Tissue Volume,  Tissue Volume, Fat fraction, Fat fraction,
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Results: We confirmed four previously identified liver fat variants
TMG6SF2 rs8107974, TM6SF2 rs188247550, APOE rs429358 and PNPLA3
rs738408. A positive and highly specific relationship was observed
between liver fat-associated variants and fat fraction in liver area
(PNPLA3 rs738408 Figure 1). The liver fat-increasing allele of all four
genetic variants were positively associated with alanine aminotrans-
ferase, conjugated bilirubin while negatively associated with total
cholesterol, triglycerides and low-density lipoprotein cholesterol
biomarkers. For liver volume, we identified two novel independent
variants CENPW 151490384, ADH4 rs6858148 and confirm eight
previously identified variants SFN rs75460349, GCKR rs1260326,
TNFSF10 rs79287178, PPP1R3B rs4240624, REEP3 rs7896518, TNKS2
rs10881959, and PDIA3 rs139974673. We observed a heterogeneous
pattern for association with body composition and biomarkers, as for
CENPW 151490384, with strong positive association with muscle
tissue volume in neck, abdomen, thigh and hip as well as heart and
liver volume among both males and females (Figure 1). Two liver fat
and three liver volume-associated genetic variants were positively
associated with non-alcoholic fatty liver disease and chronic liver
disease.

Conclusion: We report two novel liver volume loci and provide
specific association with voxel-based maps body composition
architecture while confirming previously reported liver fat and
volume genetic variants. Liver fat-associated variants were positively
associated with liver injury markers and negatively associated with
dyslipidemia biomarkers.
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Figure 1. Liver tissue volume and Liver fat associated with PNPLA3 rs738408 (panel A) and CENPW rs1490384 (panel B) variants illustrated with Imiomics maps. Within each
panel the top images represent concatenated images from all males or all females in the study from left to right, the volume maps for males, the volume maps for females, the fat
fraction maps for males, and the fat fraction maps for females. The colors displayed in the colormaps in the center of the collage, using a common color scale for male and female
volume maps (upper color scale), and a common scale for male and female fat fraction maps (lower color scale). Volume map units are relative volume differences (Jacobian
determinant of deformation field) per SNP unit, while fat fraction units are p.p. units per SNP unit. Only body regions where the regression computations between voxel data and
SNP data are significant (p < 0.05) are colored. Non-significant regions are ignored, not colored, and show the water and fat MR images for the chosen male and template
subjects. The first row of images represent coronal views of the maps, while the remaining rows represent axial views of those maps in organs of interest (heart, liver, kidneys,
abdomen, hip, and thighs). The mid-sagittal slices on the right-hand side of the plots only represent the mixed water and fat images of the male and female templates, with cuts in

white color that represent the coronal and axial slices on the left-hand sides of the collage.

Figure: (abstract: 0S045)
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Hepatic steatosis is not associated with increased mortality in the
elderly-time for a paradigm shift?

Laurens van Kleef', Milan Sonneveld', Maryam Kavousi?,

Arfan Ikram’, Robert De Man', Robert De Knegt'. 'Erasmus MC,
University Medical Center, Gastroenterology and Hepatology, Rotterdam,
Netherlands; 2Erasmus MC, University Medical Center, Cardiology,
Rotterdam, Netherlands; >Erasmus MC, University Medical Center,
Epidemiology, Rotterdam, Netherlands

Email: L.vankleef@erasmusmec.nl

Background and aims: Fatty liver disease has been associated with
excess mortality. Screening for hepatic steatosis in patients with
metabolic dysfunction is therefore widely advocated. However, the
association between hepatic steatosis and mortality amongst
community-dwelling elderly individuals is unclear.

Method: We studied participants of an ongoing prospective cohort:
the Rotterdam Study. Individuals aged >65 years were enrolled from
2009 to 2014 and were followed through 2018. Steatosis was assessed
by ultrasound, and liver stiffness by transient elastography.
Subsequently, NAFLD was defined as steatosis in the absence of
excessive alcohol consumption, viral hepatitis, or steatogenic drug
use; and MAFLD was defined as steatosis with either overweight,
diabetes, or at least two minor metabolic dysfunction criteria. The
association between steatosis and liver stiffness with mortality risk
was assessed using Cox regression analysis adjusted for age, sex,
education, smoking, the individual components of the metabolic
syndrome, heart failure, coronary heart disease, and stroke.

Figure 1: Mortality risk among the elderly with steatosis
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Results were obtained with Cox regression analysis. The fully
adjusted model was adjusted for age, sex, education, smoking,
alcohol, the individual components of the metabolic syndrome
(hypertension, (pre)diabetes, hypo-HDL, hypertriglyceridemia,
and high waist circumference), heart failure, coronary heart
disease and stroke. Abbreviations: ClI, confidence interval; HDL,
high-density lipoprotein; HR, hazard rate.
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Results: We included 4.093 elderly participants (aged 74.4+6.6;
42.7% male, BMI 27.6 + 4.2 kg/m?, 44.9% metabolic syndrome), 36.8%
had ultrasound-based steatosis and 7.1% had liver stiffness >8.0 kPa.
During the median follow-up of 6.9 years, 793 participants died,
resulting in a mortality rate of 29.6 per 1.000 person-years. Among
the elderly, steatosis was not associated with impaired survival in
multivariable analysis (aHR:0.87, 95%Cl:0.73-1.03), similar results
were obtained for MAFLD and NAFLD. Furthermore, findings were
consistent across a range of clinically relevant subgroups, including
age categories, sex, and in participants with metabolic syndrome,
elevated liver enzymes, or cardiac disease, as shown in Figure 1.
Sensitivity analyses showed similar results for mortality beyond five
years of follow-up and for both cancer-related and cerebro-
cardiovascular mortality. Furthermore, among participants with
steatosis, higher liver stiffness (aHR:1.02 per kPa, 95%Cl:0.93-1.12)
was not associated with mortality.

Conclusion: The presence of fatty liver disease was not associated
with increased mortality risk in this cohort of community-dwelling
elderly subjects. Findings were consistent across a range of clinically
relevant subgroups. This indicates that screening for fatty liver
disease is unlikely to improve outcomes in the elderly.

0S047

Burden of hepatocellular cancer in patients with type-2 diabetes
mellitus: a 2011-2020, french, longitudinal, retrospective,
national, cohort study

Lucia Parlati', Samir Bouam?, Michael Schwarzinger>,

Emmanuel Tsochatzis®, Philippe Sogni°, Stanislas Pol,

Vincent Mallet>>. 'Institut Cochin, Paris, France; *Assistance Publique
Hoépitaux de Paris, Paris, France; *Inserm UMR 1219, Bordeaux, France;
4UCL Institute for Liver and Digestive Health, Royal Free Hospital and
UCL, London, United Kingdom; >Université de Paris, France, France
Email: vincent.mallet@aphp.fr

Background and aims: There are uncertainties on the burden of
hepatocellular cancer (HCC) in patients with type-2 diabetes (T2D) in
France. We therefore measured national incidences and risks of in-
hospital HCC.

Method: The data source was the 2011-2020 National Hospital
Discharge database. We selected all T2D patients. HCC and competing
death incidences were measured overall and without well-identified
risk factors of liver disease progression, including alcoholic liver
disease. Risks were computed with multinomial logistic regression
models.

Results: The sample comprised 2, 883, 684 adults. Mean (IQR) age
was 67 (58, 77) years and 54% were men. HCC incidence (95% CI) was
1.19 (1.17-1.21) per 1000 person-years at risk, totaling 26, 136 (0.9%)
cases over 12, 504, 690 patient-years. A history of alcohol use
disorders and non-metabolic liver-related risk factors were recorded
among 55% and 21% of incident cases, respectively. In patients
without well-identified risk factors of liver disease progression, HCC
incidence was 0.57 (0.55-0.58) per 1000 person-years at risk. Male
sex, age in the 40-70 years category, alcohol use disorders [aOR 20.8
(20.0-21.5)], and obesity [aOR 1.24 (1.2-1.28)] were independently
associated with a higher risk of HCC than of competing mortality.
Conclusion: A history of alcohol use disorders was the main driver of
liver disease progression to HCC in French patients with T2D. Obesity
increased the risk of HCC by ~25%. Patients with T2D should be
advised to abstain from alcohol.
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Table: Multivariate risks for HCC and competing mortality in 2011-
2020 French residents! with T2D

Hepatocellular carcinoma

Competing mortality

Predictors

Age categories at P P
cohort inception® aOR? Value aOR? Value
(30, 40] 2.34 (1.25-4.38) 0.008 1.29(1.17-1.43) <0.001
(40, 50] 6.29 (3.49-11.37)  <0.001 2.12 (1.94-2.32) <0.001
(50, 60] 12.69 (7.06-22.83) <0.001 4.33(3.97-4.72)  <0.001
(60, 70] 20.02 (11.14-36.00) <0.001 7.98 (7.33-8.70) <0.001
(70, 80] 23.47 (13.05-42.20) <0.001 18.14 (16.65-19.77) <0.001
(80, Inf] 17.41 (9.66-31.39) <0.001 37.66 (34.55-41.04) <0.001
Male sex 3.22(3.07-3.37)  <0.001 1.38 (1.37-1.39) <0.001
Alcohol use 20.76 (20.02-21.54) <0.001 1.72 (1.69-1.74) <0.001
disorders

Obesity 1.24(1.20-1.28) <0.001 0.86 (0.86-0.87)  <0.001

Non-liver-related 1.05 (1.01-1.10) 0.014 1.79 (1.78-1.80) <0.001
risk factors*
Smoking

0.71 (0.68-0.74) <0.001 1.48 (1.46-1.49) <0.001

with increased risk of any primary outcomes. In univariate analysis,
advanced liver fibrosis identified via all scores was associated with
increased ACM (HR 2.34-2.90). NFS and FIB-4 were associated with
elevated risk of CVE (HR 2.49 [2.11-2.93], p<0.0001 and 1.94 [1.53-
2.45], p<0.0001) and ESRD (HR 6.85 [4.29-10.94], p<0.0001 and
2.35 [1.19-4.67], p<0.05). Following full adjustment FIB-4 was
associated with increased incidence of CVE (HR 1.39 [1.06-1.82], p
<0.05), notably heart failure (HR 1.65 [1.16-2.33], p < 0.01); both FIB-
4 and APRI were associated with ACM (HR 1.55 [1.21-2.00], p < 0.001
and 2.83 [1.95-4.11], p<0.0001) and NFS >-1.455 was associated
with progression to ESRD (HR 1.89 [1.13-3.17], p < 0.05).
Conclusion: In people with CKD and NAFLD, elevated non-invasive
markers of liver fibrosis are associated with an increased risk of CVE,
ESRD and worse survival.

Viral hepatitis elimination

'T2D patients with alcoholic liver disease or non-metabolic liver-related risk
factors were excluded from the analysis. HCC cases were recorded aftera 2011-
2013 (3-year) washout period to reduce the risk of non-incident cases.

2Risks were computed with multinomial logistic regression models.
3Reference was the [18, 30] age category.

“Non-liver risk factors were extrahepatic cancer; AIDS; connective tissue
disorders; ischemic heart disease; and stage 3-5 chronic kidney disease.
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The impact of non-alcoholic fatty liver disease and liver fibrosis
on adverse clinical outcomes and mortality in patients with
chronic kidney disease: a prospective study using UK Biobank
data

Theresa Hydes', Oliver Kennedy?, Ryan Buchanan?,

Daniel Cuthbertson’, Julie Parkes?, Simon Fraser?, Paul Roderick?.
"University of Liverpool, Department of Cardiovascular and Metabolic
Medicine, Liverpool, United Kingdom; University of Southampton,
School of Primary Care, Population Sciences and Medical Education,
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Email: therasa@doctors.org.uk

Background and aims: Chronic kidney disease (CKD) is a well-
known extra-hepatic manifestation of non-alcoholic fatty liver
disease (NAFLD), independent of common cardio-metabolic risk
factors, and the two diseases frequently co-exist. Systematic review
data has shown that there is minimal and conflicting data regarding
the clinical implications of living concomitantly with these two
conditions. We aimed to assess the impact of having of NAFLD and
NAFLD fibrosis on adverse clinical outcomes and all-cause mortality
for people with CKD.

Method: Data from 26, 074 individuals from the UK Biobank
identified to have CKD (eGFR <60 ml/min/1.73 m? or albuminuria
>3 mg/mmol) was analysed. Participants completed questionnaires
relating to medical history, demographics and lifestyle factors and
were prospectively followed-up by electronic linkage to hospital and
death records. Cox-regression was used to estimate the hazard ratios
(HR) associated with having NAFLD (hepatic steatosis index >36, or
ICD-code) and advanced liver fibrosis (elevated fibrosis-4 (FIB-4)
score, or NAFLD fibrosis score (NFS) or AST to platelet ratio index
(APRI)) on cardiovascular events (CVE), progression to end-stage
renal disease (ESRD) and all-cause mortality (ACM).

Results: Overall 54.5% of individuals with CKD had NAFLD at baseline,
and 7.0% (NFS >0.676), 3.2% (FIB-4 >2.67) and 1.1% (APRI >1.0) had
evidence of advanced fibrosis. Median follow-up was 10 years. In
univariate analysis NAFLD was significantly associated with an
increased risk of CVE (HR 1.39 [1.29-1.51], p<0.0001) and ACM (HR
1.10 [1.01-1.19]), but not ESRD (HR 1.22 [0.95-1.56], p > 0.05).
Following multivariate adjustment for demographics, metabolic
factors and baseline renal function, NAFLD was no longer associated
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Randomized controlled trial of home-based hepatitis C self-
testing for key populations in Malaysia

Xiaohui Sem!, Sonjelle Shilton!, Huan-Keat Chan?, Han Yang Chung?,
Anu Karunanithy?, Jessica Markby, Po-Lin Chan®, Niklas Luhmann®,
Cheryl Johnson®, Pamela Nabeta', Nazrila Hairizan Binti Nasir’,
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“Malaysian AIDS Council; *World Health Organization Regional Office
for Western Pacific; World Health Organization, Global HIV, Hepatitis
and STI Programmes; “Ministry of Health

Email: xiaohui.sem@finddx.org

Background and aims: Malaysia is an upper middle-income country
and has been expanding and decentralizing HCV care to the
community. HCV self-testing (HCVST), recommended by the World
Health Organization, provides an additional way to increase access
and uptake of HCV testing among key populations who are
disproportionately affected by HCV. We integrated HCVST with an
existing online HIV self-testing platform to assess the impact of
home-based HCVST on the uptake of HCV testing among key
populations nationwide.

Method: This is a randomized controlled trial comparing HCVST sent
via post (intervention arm, n = 500) with standard of care testing at a
facility (control arm, n=250). In the intervention arm, participants
received either an oral fluid- or blood-based HCVST; in the control
arm, participants were provided information about the nearest HCV
testing center. All participants also received HCV information and
support resources (e.g. access to a call center). We describe
preliminary findings for this study reporting on the primary
outcome-the uptake of HCV testing. Acceptability, feasibility and
attitudes around HCV testing were also evaluated via a series of
surveys.

Results: To date, 258 individuals, with a median (IQR) age of 26 (22—
30.75) years, were recruited, of whom 88.8% were MSM. Most
participants were male (97.6%), completed university (46.9%), and
were employed (61.4%). Prior to this study, 60.6% of the participants
were not tested for HCV; of these, the top reason why they did not get
tested was they did not know how (57.1%). Additionally, acceptability
of HCVST was high-71.7% of the participants stated that they
preferred to test for HCV by themselves at home; 98.4% were
willing to test themselves at home if they had a test kit and
instructions on how to do it. After either receiving a HCVST or
information about the nearest testing center, 99.0% (119/120) in the
intervention arm and 30.9% (13/42) in the control arm reported
completing HCV testing (p < 0.01) (see Figure).
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318 individuals completed
screening questionnaire

|41 individuals were
ineligible

277 individuals were eligible and
invited to participate

19 individuals did not
proceed Io consent or
did not consent

258 Individuals consented and
were successfully enrolled as
study participants

172 participants randomized to
intervention arm

86 participants randomized to
control arm

170 participants completed
baseline survey

84 participants completed
baseline survey

42 participants in control arm

120 participants in intervention arm
reported back in follow-up surveys

reported back in follow-up surveys
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Conclusion: Preliminary results show that HCVST via an online
distribution model, compared with standard testing services,
significantly increased the uptake of HCV testing among key
populations. The outcomes of this study can further provide critical
evidence about testing uptake, linkage to care, acceptability and any
social harm due to HCVST. Updated data will be presented at the
conference.
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The disease burden of hepatitis B and hepatitis C from 2015 to
2030: the long and winding road
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Ellen Mooneyhan', Kathryn Razavi-Shearer!, Homie Razavi'. 'Center
for Disease Analysis Foundation, Lafayette, United States

Email: drazavishearer@cdafound.org

Background and aims: This study aims to estimate the future disease
burden of HBV and HCV at the global and continental level through
2030. 2015 was used as a baseline in line with the WHO targets to
show what progress has been made to date.

Method: The results of a literature review and Delphi expert
interviews were integrated into country-specific PRoGReSs and
Bright Models for the HBV and HCV analyses respectively. Both are

I
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Markov models that utilize country specific inputs to estimate the
natural history of the disease and future burden. Where data were
unavailable, regional averages were applied to the total population of
the country.

Results: 166 country level HBV and 110 HCV models were available.
At the current trends, the prevalence of HBV is expected to decrease
from 282 million in 2015 to 247 million in 2030, representing an 11%
decrease globally with Africa’s prevalence to remain relatively
constant. The incidence of chronic HBV is expected to decline by
43% from 1, 459, 000 to 827, 000 new cases per year with all
continents seeing a decline. Globally, the mortality of HBV is expected
to increase by 39% between 2015 and 2030 from 850, 300 to 1, 109,
500 deaths annually. Similarly, the incidence of HCC is expected to
increase by 34% from 682, 000 to 912, 000 cases per year. For both
indicators all continents are expected to increase in this time frame.
The prevalence of HCV is expected to decrease from 64 million in
2015 to 54 million in 2030, representing a 15% decrease globally. The
incidence of chronic HCV is expected to decline by 7% from 1,521,000
to 1, 409, 000 new cases per year with Asia and North America
increasing. Globally the mortality of HCV is expected to increase by
3% between 2015 and 2030 from 284, 000 to 293, 000 deaths
annually. The incidence of HCC is expected to increase by 9% from
202, 000 to 220, 000 cases per year. Increases are expected in Asia,
Oceania, and South America for both indicators.

Conclusion: Progress has been made particularly in regard to
prevalence and incidence. However, without additional interventions
almost 12 million individuals will die early from preventable deaths.
Early gains made by Egypt, high income countries, and other early
adopters, for HCV elimination, are offset by raising disease burden in
the rest of the world. Innovative guidelines and funding mechanisms
are necessary to meet countries where they are to live up to
international commitments to elimination.
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Background and aims: In high income countries, new hepatitis C
virus (HCV) infections have been occurring at the highest rate among
people under 30 years of age, driven by the ongoing opioid crisis and
other co-occurring socioeconomic conditions. The clinical experi-
ences of young people living with HCV are underrepresented in
research. We aimed to build the HCV care cascade for children and
young people under age 30 living with HCV in British Columbia (BC),
Canada.

Method: We used data from the BC Hepatitis Testers Cohort, a large
population-based administrative dataset linked with data on primary
care visits, hospitalizations and medication dispensations. This study
includes all BC residents under age 30 who have been diagnosed with
HCV by the end of 2019. The HCV care cascade was defined as: 1) HCV
antibody (Ab) diagnosed 2) ribonucleic acid (RNA) tested 3) RNA
positive 4) genotyped 5) initiated treatment and 6) achieved
sustained virologic response (SVR). We estimated the number and
proportion of people in each stage.

Results: There were 1, 350 children and young people (aged 4 to 29)
diagnosed as HCV Ab positive living in BC at the end of 2019. Of these,
82.2% (1,110/1, 350) had received an RNA test, and 60.6% (673/1, 110)
were RNA positive. Among those who were RNA positive, 79.9% (538/
673) had their HCV genotyped; however, only 40.3% (217/538)
initiated treatment. SVR was achieved by 87.7% (121/138) of
individuals for whom data on SVR assessment was available. In
2019, the proportion of HCV RNA positive persons receiving
treatment varied by age group: 17.1% (6/35) in 14-19 years, 34.4%
(45/131) in 20-24 years, and 34.1% (164/481) in 25-29 years.
Treatment initiation increased over time, with the majority of
treatments started between 2018 and 2019: 3.7% (8/217) treated
between 2009-2011, 7.8% (17/217) between 2012-2014, 25.8% (56/
217) between 2015-2017, and 62.7% (136/217) between 2018-2019.
Many young people living with HCV were socioeconomically
marginalized, had other comorbidities, particularly mood and
anxiety disorders, and were accessing harm reduction services such
as opioid agonist therapy.

Conclusion: By the end of 2019, more than two-thirds of people
under age 30 in BC with chronic HCV remained untreated. The
approval of highly effective pangenotypic direct-acting antiviral
regimens provides the opportunity for early treatment for young
people. Identifying and addressing the barriers that young people
experience would be crucial to optimizing access to HCV care and
services in this population.
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Figure 1: The HCV care cascade for people under 30 years of age and 30
years and older in 2019, British Columbia Hepatitis Testers Cohort.

0S052
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Background and aims: In primary care centers in Spain the
prevalence of anti-HCV is approximately 0.8% and HCV-RNA positive
0.22%. In the emergency department (ED) of our hospital, an HCV-
RNA+ screening program was initiated with linkage to antiviral
treatment assessment, with the aim of increasing HCV detection and
safeguarding the hospital from this infection. Results of the HCV
screening strategy were analyzed and a cost-effectiveness evaluation
performed.

Method: Prospective study conducted in a university hospital ED
(FOCUS-A, hospital free of hepatitis C study). All individuals >16 years
of age attending the ED and requiring blood extraction underwent
anti-HCV screening, HCV-RNA reflex testing, and FIB-4 calculation if
anti-HCV+. Individuals with detectable viral load were linked to a
specialist for HCV treatment evaluation. A Markov model was
developed to analyze the cost-effectiveness of opt-out HCV testing
using the data obtained and a National Health Care System
perspective. Lifetime liver-related mortality, hepatic complications,
and associated costs were assessed.

Results: In total, 13, 479 individuals screened (February/20-
September/21): 49% male, mean age 70 years. Anti-HCV detected in
553 (4%) cases and HCV-RNA in 100 (0.7%). Risk factors associated
with anti-HCV: 58 (10%) HIV co-infection, 98 (18%) injecting drug
users, 128 (23%) abusive alcohol consumption, and 205 (37%)
diagnosed with a psychiatric disorder. Among viremic patients, 34%
(n=34) were unaware of HCV infection and 48% had an FIB-4 score
suggestive of cirrhosis (FIB-4 >3.25). Among HCV-RNA+ cases, 53
(53%) were selected for treatment. Reasons for non-selection were
short life expectancy or cognitive impairment (40 cases), and loss to
follow-up due to serious social problems (7 cases). Of the 53
candidates linked to a specialist, 27 have received treatment and
the 14 who completed treatment have achieved a sustained
virological response. This strategy reduced liver-related mortality
by 56% and avoided 50%-67% of liver complications with a related cost
saving of €247, 942.

Conclusion: The prevalence of chronic HCV among in adults in the ED
is almost four times higher than in primary care. Almost half the
viremic individuals had advanced fibrosis. Screening in the ED is a
cost-effective intervention. These findings are of value for informing
testing guidelines.

0S053

High Intensity Test and Treat (HITT): an overview of the initiative
as part of the hepatitis C elimination programme in England
Beatrice Emmanouil!, Sean Cox?, Rachel Halford?,

Georgia Threadgold', Mark Gillyon-Powell', Graham Foster’. 'NHS
England and NHS Improvement; 2Hepatitis C Trust, United Kingdom
Email: b.emmanouil@nhs.net

Background and aims: NHS is committed to eliminating viral
Hepatitis C (HCV) by 2025. To achieve this, a collaboration with the
patient led charity, The Hepatitis C Trust, has been formed to support
people considering treatment. To eliminate HCV in people in prison
(at high risk of HCV infection) we introduced a ‘High Intensity Test
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and Treat program’ (HITT) to assess and treat all people in a prison.
We aim to provide an overview of this initiative and it’s preliminary
results.

Method: A team comprising of NHS staff, nurses and peers with lived
experience of HCV and incarceration were sent into a prison and
offered HCV testing to the whole prison population using prison-
wing-based testing with point of care antibody tests, followed-up by
using either blood draws or dried blood spot testing for confirmation
of viraemia in antibody positive people. All infected people were
offered therapy with Direct Acting Antivirals within 2 weeks, and
often on the same day using point of care HCV RNA testing and pan-
genotypic medication.

Results: Between June 2019 and September 2021, 34 HITT initiatives
were successfully completed across England: 7 in Female prisons and
27 in Male prisons. The programme was destabilised during the
COVID-19 pandemic and for around 6-9 months we were unable to
access the prisons to deliver the project. Of the 23, 388 prison
population, 19, 049 inmates agreed to be tested. Of those we found 1,
234 people who tested positive for presence of HCV antibodies of
whom 175 tested positive for presence of HCV RNA. All 175 prisoners
found to have a current infection commenced treatment. There was
great variation between establishments, with remand prisons having
significantly higher prevalence than re-settlement prisons.
Prevalence was also higher in women'’s prisons compared to men'’s
prisons.

Conclusion: The HITT Hepatitis C elimination initiative has proven
invaluable in testing and treating of people in custody, where there
might be increased prevalence of viral Hepatitis C, and in aiding
prisons achieve micro-elimination. It has also generated useful data
about the prevalence of Hep C in prisons and how it varies between
establishments.
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Background and aims: Several clinical studies have suggested an
association between chronic HCV infection and diabetes mellitus
(DM). HCV micro-elimination approach, which focuses treatment on
DM population was rarely reported. We aim to conduct HCV
elimination for population with diabetes mellitus in a county of
Taiwan via 27 local health centers under Changhua-Integrated
Program to Stop Hepatitis C Infection (CHIPS-C).

Method: Changhua County, has 26 townships and a total of 1, 289,
000 residents. In addition to hospitals and local clinics in the county,
there are 27 local health centers handled by the Changhua County
Public Health Bureau of government. Taking the diabetic cases in the
clinics of various township health centers from 2018 to 2020 as the
tracking generation, combined with the Changhua County Diabetes
Common Care Network since 1996, HCV screening and treatment
were implemented and evaluated. The achievement rate of HCV care
chain-related indicators, and the difference in HCV positive rate and
treatment rate under different influencing factors were analysed.
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Results: By excluding those who were unable to enter the program
such as deaths, aging, and mobility, the screening targets total 10, 684
people. The HCV antibody screening rate reached 93.4% (9, 978
people), with HCV antibody positive rate of 6.1% (608 people), HCV
RNA referral rate of 93.4% (568 people), HCV RNA virus checking rate
0f92.1% (523 people), detectable HCV RNA rate of 69.6% (364 people),
eligible treatment rate was 97.5% (355 people), and final treatment
rate was 92.1% (327 people). When compared with the situation
before intervention of program, the screening rate and treatment rate
have been significantly improved which achieve the goal of HCV
elimination. The risk of HCV infection is 1.27 (95%Cl: 0.793-2.035),
1.64 (95%CI: 1.057-2.536), 1.90 (95%CI: 1.232-2.937), for patients of
50-59 years, 60-69 years, and over 70 years respectively when
compared with patients less than 50 years. Furthermore, the risk of
HCV infection is 0.43 (95%CI: 0.253-0.712, p=0.0012) in patients of
senior high school; and 0.26 (95%CI: 0.108-0.624, p=0.0026) in
patients of university when compared with patients of illiterate. HCV
risk is not associated with other factors such as gender, the duration
of diabetes, cigarette smoking, presence of chronic kidney, retinop-
athy, and foot disease at all. We further evaluated the heterogeneity
among townships by using the random effect model, and found that
the antibody positive rate was significantly different among town-
ships, but not different on the RNA positive rate and treatment rate.
Conclusion: A novel model was successfully implemented for HCV
elimination on diabetic population in the community of Changhua
county in Taiwan, by using a series of indicators for caring cascade.
This population-based service was provided to the 26 townships with
a homogenous quality.

Primary Liver Cancer: Experimental and
pathophysiology

0S055

PMEPAT1: an oncogene in hepatocellular carcinoma linked to TGF-
beta signaling
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Background and aims: Transforming growth factor beta (TGF-beta)
has a dual role in cancer, including hepatocellular carcinoma (HCC). It
acts as a tumor suppressor in early stages of hepatocarcinogenesis,
but promotes epithelial-to-mesenchymal transition, angiogenesis
and immunosuppression in advanced stages. PMEPA1 (prostate
transmembrane protein androgen induced 1), a direct target gene
of the TGF-beta pathway that negatively regulates TGF-beta signaling
by interacting with SMAD proteins, has been shown to promote TGF-
beta oncogenic effects in other cancers. Here, we explored its role in
HCC pathogenesis.

Method: We analyzed transcriptomic, genomic, epigenomic and
clinicopathological data of a discovery cohort of 228 HCCs and a
validation cohort of 361 HCCs. PMEPA1 levels were quantified by
qPCR and IHC in the discovery cohort. PMEPA1 overexpression was
validated in 6 independent cohorts (n=916) using microarray and
RNAseq data. We evaluated PMEPAT expression at the single-cell level
using a publicly available scRNAseq dataset from 25 HCCs. Genetically
engineered mouse models were generated through hydrodynamic
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tail-vein injection. Equal amounts of plasmids overexpressing
PMEPA1, TGFB1 and MYC were injected in mice to evaluate survival.
Molecular and histopathological analyses of the murine tumors are
currently ongoing.

Results: PMEPA1 was overexpressed in 18% of human HCCs [FC >2; n
=203/1144], a feature associated with TGF-beta signaling (p <0.001).
PMEPA1 was expressed by both malignant and tumor microenviron-
ment (TME) cells including endothelial cells, cancer associated
fibroblasts, T cells and B cells. Overexpression of PMEPA1 was
associated with gene body hypermethylation (p<0.0001). HCCs
displaying both TGF-beta signaling and high PMEPAT levels (11% of
cases) were significantly enriched in signatures of immune exhaus-
tion, late TGF-beta activation, TME response to TGF-beta and active
stroma (p <0.05), compared to HCCs with TGF-beta signaling alone
(8% of cases) or PMEPA1 high levels alone (11% of cases). In vivo,
overexpression of MYC+PMEPA1 led to HCC development in 9/16 mice
and showed a lower survival when compared to the control arm,
overexpression of MYC alone, (p=0.014) (Figure). On the contrary,
only 1/12 mice in the MYC+PMEPA1+TGFB1 condition developed HCC
and none of the MYC+TGFB1 mice.
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Conclusion: PMEPAT upregulation is linked to TGF-beta activation
and an aggressive phenotype in human HCC. Overexpression of
PMEPA1 in combination with MYC in vivo led to HCC development,
showing for the first time the oncogenic role of PMEPAT in this cancer.

0S056

Targeting NAE1-mediated protein hyper-NEDDylation halts
cholangiocarcinogenesis and impacts on tumour-stroma
crosstalk in experimental models
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Background and aims: Cholangiocarcinoma (CCA) comprises a
heterogeneous group of malignant tumors with dismal prognosis.
Alterations in post-translational modifications (PTMs), including
NEDDylation, result in abnormal protein dynamics, cell disturbances
and disease. Here, we investigate the role of NEDDylation in CCA
development and progression.

Method: Levels and function of NEDDylation, together with response
to Pevonedistat (NEDDylation inhibitor) or CRISPR/Cas9 against NAE1
were evaluated in vitro, in vivo and/or in patients with CCA.
Development of preneoplastic lesions in Nae1* mice was investigated
using an oncogene-driven CCA model. The impact of NEDDylation in
CCA cells on tumor-stroma crosstalk was assessed using CCA-derived
cancer-associated fibroblasts (CAFs). Proteomic analyses were carried
out by mass spectrometry.

Results: NEDDylation machinery was found overexpressed and
overactivated in human CCA cells and tumors, correlating with poor
prognosis. Most NEDDylated proteins found upregulated in CCA cells,
after NEDD8-immunoprecipitation and further proteomics, partici-
pate in cell cycle, proliferation or survival. Genetic (CRISPR/Cas9-
NAET) and pharmacological ( pevonedistat) inhibition of NEDDylation
reduced CCA cell proliferation and impeded colony formation in vitro.
NEDDylation depletion ( pevonedistat or Nae1* mice) halted tumori-
genesis in subcutaneous, orthotopic, and oncogene-driven models of
CCA in vivo. Moreover, pevonedistat potentiated chemotherapy-
induced cell death in CCA cells in vitro. Mechanistically, impaired
NEDDylation triggered the accumulation of cullin RING ligase or
NEDDS8 substrates, inducing DNA damage and cell cycle arrest.
Furthermore, NEDDylation impairment in CCA cells reduced the
secretion of proteins involved in fibroblast activation, angiogenesis,
and oncogenic pathways, ultimately hampering CAF proliferation and
migration.

Conclusion: aberrant protein NEDDylation contributes to cholangio-
carcinogenesis by promoting cell survival and proliferation.
Moreover, NEDDylation impacts the CCA-stroma crosstalk.
Inhibition of NEDDylation with pevonedistat may represent a
potential therapeutic strategy for patients with CCA.
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Induction of branching morphogenesis in cholangiocarcinoma
organoids in vitro improves similarity with the original tumour
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Background and aims: Cholangiocarcinoma (CCA) is an aggressive,
heterogeneous cancer with low survival rates. Patient-derived
cholangiocarcinoma organoids (CCAOs) hold potential for under-
standing disease progression and developing novel treatment
options, based on their ability to mimic the original tumor.
Currently, most organoid expansion protocols focus on stimulation
of the canonical WNT/B-catenin pathway, however there is growing
evidence showing that non-canonical WNT pathways also play a
crucial role in cancer progression. This project aims to establish a
novel in vitro model for CCA, better recapitulating the in vivo tumor,
by stimulating both canonical and non-canonical WNT pathways.

Method: Branching cholangiocarcinoma organoids (BRCCAOs) (n=3
patients) were established with a two-step protocol. First, CCAOs
were initiated and cultured under standard conditions in canonical
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WNT stimulating expansion medium. Next, expansion medium was
replaced by medium that stimulates canonical WNT-signaling
(through R-spondin) and non-canonical WNT-signaling (with
Dickkopf-related protein 1) simultaneously, after which a branch-
ing-like morphology could be observed. Tumor cell behavior in
BRCCAOs and CCAOs was assessed and compared through immuno-
histochemical stainings, bulk RNA-sequencing, and drug response
studies.

Results: BRCCAOs presented a distinct branching morphology,
displaying a morphological architecture similar to in vivo tumors,
while maintaining tumorigenic potential and expression of cytoker-
atin-7, with an accompanying lack of defined cellular polarity. Bulk
RNA-sequencing of BRCCAOs showed significant upregulation of
cancer-associated molecular pathways, including hypoxia, compared
to CCAOs and a close correlation (coefficient 0.80+0.05) to the
transcriptome of the original tumor tissue. BRCCAOs also exhibited a
strong resistant phenotype to a large panel of 166 anti-cancer drugs,
including multiple drugs that have previously failed in clinical trials
for CCA patients (e.g. docetaxel, palbociclib, and irinotecan).
Specifically, compared to CCAOs, BRCCAOs showed an approximately
10.000-fold (p<0.0001) increase in chemo resistance against
gemcitabine and cisplatin, first-line chemotherapy drugs for CCA,
independent of patient variance.

Conclusion: These results demonstrate that BRCCAOs better resem-
ble in vivo CCA tumor tissue compared to conventional CCAOs,
particularly with regards to morphology, transcriptome, and drug
responses. Gemcitabine and cisplatin combinational therapy only
provides CCA patients with a modest benefit in overall survival, and
BRCCAOs appear to mimic this response more closely, thus providing
possibilities for personalized medicine applications.
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Background and aims: A typical feature of cholangiocarcinoma
(CCA) is a dense stromal reaction populated by fibrogenic myofibro-
blasts and immune cells, creating a complex tumor microenviron-
ment where malignant cells survive and proliferate. Cancer stem cells
(CSCs) have been proposed as a driving force of tumor initiation,
dissemination and drug-resistance in many solid tumors, including
cholangiocarcinoma (CCA). Increasing evidence indicates that
myeloid-epithelial-reproductive tyrosine kinase (MerTK) is highly
expressed by a macrophage subset defined as M2c. The present study
aims to investigate whether signals generated by MerTK-expressing
macrophages modulate the biology of CCA.

Method: 3D-tumor sphere cultures enriched in CSC were generated
from intrahepatic CCA cell lines (HuCCT-1 and CCLP-1). Circulating
monocytes were differentiated into M2c macrophages in vitro.
Recombinant Gas-6, a MerTK ligand, was used to activate this receptor.
MERTK mRNA expression in human CCA tissues was also analyzed.
Results: In CCA cell lines cultured with conditioned medium from
Gas-6-stimulated M2c macrophages, cell survival, invasion, sphere-
forming efficiency and drug resistance were significantly increased.
These effects were reduced following macrophage pre-treatment
with the MerTK inhibitor, UNC2025. Analysis of the transcriptome of
laser-captured, micro-dissected epithelium and stroma from 23 CCA
patients showed that MerTK mRNA expression is significantly higher
in intratumoral stroma. Single-cell RNA sequencing of CD45+ sorted
cells from paired non-tumoral and tumoral specimens from iCCA
patients (n=6) defined eleven clusters characterized by their gene
expression profiles. A further reclustering of myeloid cells showed
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MerTK expression in Kupffer cells, lipid macrophages, TREM2+
macrophages, and non-classical monocytes.

Conclusion: These data suggest a cross-talk between MerTK-
expressing cells in the stroma and CCA cells, to induce increased
malignant features.
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Background and aims: Primary liver cancer is the 3rd leading cause
of cancer-related death worldwide. Primary liver cancers include:
Hepatocellular carcinoma (HCC), intrahepatic cholangiocarcinoma
(CCA) and Mixed HCC-CCA tumors. Chronic liver inflammation,
which develops to cirrhosis, is a risk for the development of primary
liver cancer. It has been suggested that hepatic progenitor cells (HPCs)
could contribute to hepatocarcinogenesis. However, this has not yet
been proven. HPCs proliferate in response to injury and chronic
inflammation. In this study, we aimed to determine whether HPCs
contribute to HCC, Mixed HCC-CCA or both types of tumors, in the
MDR2 KO mouse model of inflammation-induced cancer.

Method: In order to enable tracing of progenitor cells, we generated a
transgenic mouse based on the MDR2 KO that harbours a YFP
reporter gene driven by the FoxI1 promoter. Foxl1 is expressed
specifically in adult HPCs. These mice (MDR2 KQFOX'CRE: RosaYFPy
develop chronic inflammation by the age of 1 month and develop
HCCs by the age of 14-16 months, followed by mixed HCC-CCA
tumors at the age of 18 months, as we have first observed, suggesting
that the aged mice are a suitable model for mixed HCC-CCA tumors.
Results: In this model, we show that liver progenitor cells are the
source of mixed HCC-CCA tumors, but they are not the source of HCC
in the chronically inflamed liver. By generating mice with a
Diphtheria toxin (DT) receptor in HPCs and administering DT, we
ablated the progenitors, and we observed a significant reduction in
the development of mixed HCC-CCA tumors but no change in HCCs.
RNA-seq analysis revealed enrichment of the IL6 signaling pathway in
mixed HCC-CCA tumors in comparison to HCC tumors. A single cell
RNA-seq analysis revealed that in the liver, IL6 is expressed from both,
immune cells and parenchymal cells which are in senescence, and
that IL6 is part of the senescence-associated secretory phenotype
(SASP). Upon administration of anti-IL6 antibodies to the MDR2
KOQFoXICRE; RosaYFP mjce we inhibited the development of the mixed
HCC-CCA tumors. Furthermore, by blocking IL6 transsignaling with
sgp130, we also decreased mixed HCC-CCA tumors, indicating that
mixed HCC-CCA tumors are dependent on IL6 transsignaling. The
administration of a senolytic agent to these mice, also inhibited the
development of mixed HCC-CCA tumors.

Conclusion: Our results suggest that mixed HCC-CCA but not HCC
tumors, originate from HPCs in the inflammation induced liver cancer
model, and that the driver of this process involves the IL6 signalling
pathway that at least in part, derives from SASP of cells in senescence.
These findings could enhance the development of new therapeutic
approaches for mixed HCC-CCA liver cancer.
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Background and aims: Epithelial-mesenchymal transition (EMT), a
key process during embryonic development, promotes cell migration
and resistance to apoptosis during tumour invasion and metastasis.
In hepatocellular carcinoma (HCC) an amoeboid behaviour tends to
increase the aggressiveness and metastatic capacity of epithelial
tumours.

MAP17 is a 17 kDa membrane protein expressed during embryogen-
esis, absent in most adult organs. The presence of MAP17 correlates
with an inflammatory environment, hypoxia and increased reactive
oxygen species (ROS). MAP17 has been identified in several types of
cancer, including HCC. Modulation of EMT and amoeboid behaviour
via MAP17 offers an attractive approach to prevent metastasis.
Method: Two separated HCC patient cohorts were used to charac-
terise MAP17 levels. In vitro, expression of MAP17 was measured in
mesenchymal and epithelial hepatoma cells, and its levels were
modulated to study its implication in cell proliferation, drug
resistance, mitochondrial dynamics, metabolic rewiring, and prote-
ome homeostasis. In vivo, the role of MAP17 in the metastatic capacity
was evaluated using orthotopic HCC mice models.

Results: A positive correlation of MAP17 and mesenchymal markers
was established in 751 HCC patients in silico study and by mRNA
expression in 246 HCC patients. Additionally, MAP17 appeared
statistically associated with RAC/RHO family genes, markers of
amoeboid movement, in the same patient cohort. MAP17 over-
expression in 3D epithelial cell experiments let to the formation of
rosette invadopodia, proinvasive structures with high metastatic
capacity.

MAP17 overexpression in vitro produced a reprogramming of energy
metabolism in hepatoma cells with epithelial phenotype, increasing

mitochondrial dynamics and Warburg effect-mediated lactic acid-
osis, which support a tumour microenvironment conducive to cancer
cell proliferation. ROS generation was increased as a protective
mechanism to avoid apoptotic and senescence processes. Rewiring in
the one-carbon metabolic pathway was also identified, proving an
accelerated metabolism of the cell. Accordingly, overexpression of
MAP17 in PLC/PRF/5 cells in the orthotopic model led to the
formation of multiple tumour foci in the liver.

MAP17 silencing in hepatoma mesenchymal cells provided the
opposite results, regressing the tumour phenotype and slowing
down the cell metabolism and proliferation.

Conclusion: Modulation of MAP17 in epithelial and mesenchymal
cells leads to the reprogramming of the transitional genes that define
each phenotype. Our findings have identified the metastatic potential
of MAP17 in liver cancer, as it triggers the mesenchymal phenotype
and amoeboid behaviour in HCC.

Cirrhosis and its complications: ACLF and
Critical illness
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Liver transplantation within 7-days of listing improves survival in
ACLF-3
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Background and aims: ACLF-3 is associated with a very high short-
term mortality without liver transplantation (LT). The timing of LT,
therefore, may be critical for optimal outcomes. The objective of our
study was to determine if early LT (<7 days from listing), stratified by
the number of organ failures (OF), had an impact on 90-day and 1-
year survival in ACLF-3 patients.

Method: United network for organ sharing (UNOS) database was
queried to identify adults (>18 years) with ACLF-3 who underwent LT
between 2005-2021. We excluded those listed with status 1, 1A, or
1B, multi-organ transplant, living donor transplant and HCC. ACLF
patients were identified using EASL-CLIF criteria. Unadjusted Kaplan-
Meier (KM) survival curves were used to evaluate patient survival.
The Cox proportional hazards (CPH) regression model was used to
evaluate the risk factors for survival

Results: We identified 3, 498 patients with ACLF-3 who underwent
early LT while 1, 485 had transplant >7 days from listing. 90-day and
1-year survival in ACLF-3 patients who underwent early LT were 92%
and 87% respectively. KM survival analysis showed that those who
were transplanted early (<7 days) had significantly better 90-day and
1-year survival than who underwent late LT (>7 days) (Figure A and
Figure B). This survival benefit was seen across all sub-groups of
ACLF-3 including those with 5 and 6 OF (Figure C and Figure D). On
multivariable analysis, age (Hazard Ratio [HR]1.02), body mass index
(HR 1.01), donor risk index >1.7 (HR 1.3), respiratory failure (HR1.9),
and etiology of cirrhosis were independent predictors of higher 90-
day post-transplant mortality. Similarly, age (HR1.01), donor risk
index >1.7 (HR1.3), diabetes (HR1.3), respiratory failure (HR 1.7) and
etiology of cirrhosis were independent predictors of higher 1-year
mortality while higher albumin (HR 0.87) was associated with a
reduced mortality.

S48 Journal of Hepatology 2022 vol. 77(S1) | S1-5118


mailto:mlmartinez@cicbiogune.es
mailto:jjalukal@gmail.com

Tl Pty

. - - - -
Vepwar survivat Iy al ADLF- g ks Every

satisnts when tranaplanted | i 2
s o 1 v g S

D Product-Lind Survivs Extinstes
W e o e 1t B, Ve s

Conclusion: Early LT (<7 days from listing) in ACLF-3 after listing is
associated with a better 90-day and 1-year survival than those who
were transplanted late (>7 days). This survival benefit was seen even
in those with 5 and 6 OF.
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Neutrophil gelatinase-associated lipocalin predicts response to
terlipressin and albumin in patients with hepatorenal syndrome
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Background and aims: Acute Kidney Injury (AKI) commonly occurs
in patients with decompensated cirrhosis. Neutrophil Gelatinase-
associated Lipocalin (NGAL) is a novel urinary biomarker that could
help in discriminating between different etiologies of AKI. The aim of
this study was to investigate the ability of urinary NGAL (uUNGAL) in:
(1) the differential diagnosis of AKI, (2) predicting the response to
treatment with terlipressin and albumin in patients with Hepatorenal
Syndrome (HRS)-AKI and (3) predicting in-hospital and 90-day
mortality.

Method: We included cirrhotic patients with AKI not solved within
48 hours, who were consecutively admitted from 2015 to 2020 at the
University Hospital of Padova. uNGAL and standard urinary biomar-
kers were measured. Data on the type of AKI, AKI treatment,
resolution of AKI were collected during the hospitalization and
patients were followed up until transplant, death or 90 days.
Results: We enrolled 162 patients (mean age: 62 + 10 years, male:
77%; alcoholic etiology: 48%; mean MELD: 25+8). Thirty-five
patients (22%) had hypovolemic AKI, 64 (39%) HRS-AKI, 27 (17%)
acute tubular necrosis (ATN)-AKI and 36 (22%) a mixed form. uNGAL
values were significantly higher in patients with ATN-AKI than in
patients with other types of AKI (1162 [423-2105] vs 109 [52-192]
ng/ml; p <0.001; Fig. A). uNGAL showed a high discrimination ability
in predicting ATN-AKI (AUROC = 0.854; [95% CI=0.767-0.941]; p<
0.001; Fig. B) and the best threshold was 220 ng/ml (sensitivity 89%;
specificity 78%).
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Sixty-two patients with HRS-AKI were treated with terlipressin and
albumin. Among them, patients with uNGAL >220 ng/ml had a
significantly lower rate of response to terlipressin and albumin (33 vs
70%; p=0.015; Fig. C). After adjusting for serum creatinine, uNGAL
>220 ng/ml was independently associated with a higher risk of non-
response (aOR =4.55, 95% Cl=1.28-16.67; p=0.02).

In multivariable analysis (adjusted for age, MELD, ACLF, leukocytes
and type of AKI) uNGAL was an independent predictor of in-hospital
mortality (aOR=1.74 [95% CI=1.26-2.38]; p=0.001) and 90-day
mortality (aHR=1.32 [95% CI=1.13-1.55]; p=0.001). Probability of
survival was significantly lower in patients with uNGAL >220 ng/ml
(57% vs 30%; p<0.001; Fig. D).

Conclusion: uNGAL is an excellent biomarker for the differential
diagnosis of AKI in cirrhosis, it predicts response to treatment with
terlipressin and albumin in patients with HRS-AKI and is an
independent predictor of mortality.

0S063

CLEARED Global consortium results highlight regional variation
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Background and aims: A global study with equitable participation
for cirrhosis and chronic liver disease (CLD) outcomes is needed. We
initiated the Chronic Liver disease Evolution And Registry for Events
and Decompensation (CLEARED) study to provide this global

perspective. Aim to evaluate determinants of inpatient mortality
and organ dysfunction in a multi-center worldwide study.

Method: We prospectively enrolled pts with CLD/Cirrhosis >18 years
without organ transplant or COVID-19 who were admitted non-
electively. To maintain equity in outcome analysis, a maximum of 50
pts/site were allowed. Data for admission variables, hospital course,
and inpatient outcomes (ICU, death, organ dysfunction [ODF]) were
recorded. This was analyzed for death and ODs using significant
variables on admission and including World Bank classification of
low/middle-income countries (LMIC). A model for in-hospital
mortality for all variables during the hospital course, including
0Ds) was analyzed.

Results: 1383 pts (55 13 yrs, 64% men, 39% White, 30% Asian, 10%
Hispanic, 9% Black, 12% other) were enrolled from 49 centers (Fig A).
39% were from high-income while the rest were from LMICs.
Admission MELDNa 23 (6-40) with history in past 6 months of
hospitalizations 51%, infections 25%, HE 32%, AKI 23%, prior LVP 15%,
hydrothorax 8% and HCC 4%. Leading etiologies were Alcohol 46%
then NASH 23%, HCV 11% and HBV 13%. Most were on lactulose 52%,
diuretics 53%, PPI 49% and statins 11%, SBP prophylaxis 16%, beta-
blockers 35% and rifaximin 31%. 90% were admitted for liver-related
reasons; GI bleed 30%, HE 34%, AKI 33%, electrolyte issues 30%,
anasarca 24% and 25% admission infections. In-hospital course:
Median LOS was 7 (1-140) days with 25% needing ICU. 15% died in
hospital, 3% were transplanted, 46% developed AKI, 15% grade 3-4 HE,
14% shock, 13% nosocomial infections and 13% needed ventilation.
Logistic Regression: Fig B shows that liver-related/unrelated factors
on admission which predicted in-hospital mortality and develop-
ment of organ dysfunction with MELDNa and Infections being
common among all models. Nosocomial infections and organ
dysfunctions predicted mortality when all variables were considered.
High-income countries had better mortality outcomes likely due to
transplant and ICU availability. AUCs were >0.75.
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Conclusion: In this worldwide equitable experience, admission
cirrhosis severity and infections are associated with inpatient
outcomes, which are greater in low-income settings. Liver-related
and unrelated factors and regional variations are important in
defining critical care goals and outcome models in inpatients with
cirrhosis.

S50 Journal of Hepatology 2022 vol. 77(S1) | S1-5118


mailto:jasmohan.bajaj@vcuhealth.org

0S064

Maladaptive tubular repair is a harbinger of chronic kidney
disease development in critically-ill cirrhosis patients admitted to
intensive care unit-a prospective cohort study

Rakhi Maiwall', Sama Siva Rao Pasulapeti?, Archana Rastogi’,
Ashini Hidam?, Guresh Kumar®, Sherin Thomas®, Anupam Kumar?,
Shiv Kumar Sarin'. 'ILBS, Hepatology, India; >Pachhunga University
College, Statistics, Aizawl, India; *ILBS, Pathology, New Delhi, India;
4ILBS, Clinical and Molecular Medicine, New Delhi, India; ILBS,
Statistics, New Delhi, India

Email: shivsarin@gmail.com

Background and aims: Critically ill cirrhosis (CIC) patients with
acute kidney injury (AKI), are predisposed to increased CKD risk.
Renal tubular epithelial cells (RTECs) initiate repair mechanisms
following tubular injury and failure of repair causes renal fibrosis. We
evaluated serum Cystatin C (CysC), urinary neutrophil gelatinase-
associated lipocalin (u-NGAL) and RTECs as risk factors of progressive
AKI (AKI-Pro) and CKD in CIC.

Method: At enrolment we performed CysC, u-NGAL and urine
microscopy (repeated at day 7) in all included patients. In a subset
of patients (n =30, 15-AKI-Prog and 15-AKI resolution), a panel of 17
renal biomarkers (in urine), endothelial injury and repair markers
and monocyte-chemoattractant-protein-1 (MCP-1) (in plasma),
mitochondrial biogenesis markers by QRT-PCR in RTECs was
performed. Immunohistochemistry (IHC) for alpha-smooth muscle
actin (a-SMA) and collagen (col) 1 and 3 was performed on post-
mortem renal biopsies.

Results: Altogether, 369 CIC patients, aged 47.9 +11.4 years, 87%
males, 84% with AKI at enrolment, sepsis-related AKI in 47%,
hepatorenal syndrome in 42%, acute tubular necrosis in 27% were
enrolled from august 2016 to September 2020. Of these, 24.9%
patients had coarse granular casts, 34.4% had RTECs and 5.7% had
albuminuria (>300 mg) at enrolment. At day seven, 58% had AKI-
Prog. On median follow-up of 204 days [range 43-365]; 46%
developed CKD and 30% died or underwent liver transplant. uNGAL
and CysC correlated significantly with AKI cause, severity, presence of
sepsis and progression at day 7 (p <0.001). Presence and persistence
of granular casts and RTECs, u-NGAL, serum CysC, SOFA scores and
AKI-Prog at day seven were independent predictors CKD develop-
ment in different multivariate competing risk models. Patients with
AKI-Prog showed higher MCP-1, increase in renal endothelial injury
and markers of fibrosis, a decrease in repair markers of tubular injury
[significantly lower osteopontin, calbindin and epidermal growth
factor] and failure of mitochondrial biogenesis [ figure]. Post-mortem
renal biopsies showed a predominance of chronic inflammatory
infiltrate comprising of monocyte-macrophages and tubulointersti-
tial fibrosis, which correlated with uNGAL, CysC, AKI duration and IHC
staining for a-SMA, col-1 and 3 [p < 0.05].

Conclusion: Almost two-thirds of CICs have AKI, which is often
progressive, and associated with sepsis. NGAL and CysC can
accurately predict AKI progression and CKD development.
Persistence of RTECs in urinalysis at day-7 correlates with AKI
progression and CKD development. The RTECs of patients with
progressive AKI show loss of renal repair markers and failure of
mitochondrial biogenesis. Infiltration with monocyte-macrophages
plays a dominant role in renal fibrogenesis in CICs.
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Background and aims: Ammonia level correlates with the severity of
hepatic encephalopathy and organ failure and is an independent
predictor of mortality in patients with acute decompensation or
acute-on-chronic liver failure (ACLF). However, its utility as a
prognostic biomarker in patients with cirrhosis remains unclear.
We hypothesized that hyperammonaemia predisposes to ACLF in
outpatients with cirrhosis. We aimed to determine (i) whether
hyperammonaemia is an independent risk factor for ACLF in clinically
stable outpatients with cirrhosis, (ii) a threshold value of ammonia
that defines this risk of ACLFE, and (iii) its association with mortality.
Method: A prospective observational study of clinically stable
cirrhotic outpatients followed-up in two tertiary hospitals was
performed. Main outcomes were development of ACLF and mortality.
Ammonia levels were normalized according to the upper limit of
normality (A_ULN). Multivariable frailty competing risk modelling
was performed with ACLF as event of interest and liver transplant-
ation as a competing risk. Cut-off for A_ULN was calculated using
maximally selected rank statistics and Kaplan-Meier curves with log-
rank test were used to compare ACLF in the high and low risk groups
and ACLF as risk factor for mortality.

Results: 603 patients were included (69% males; mean 56 years) with
median follow-up of 215 days (range: 2-2453). A total of 68 (11%)
patients developed ACLE. A_ULN was an independent predictor of
ACLF (HR=2.62; 95CI = 2.34-3-51; p <0.001). Other risk factors were
diabetes (HR=2.6; 95CI = 1.57-4.37; p<0.001), MELD score (HR = 1.1;
95CI=1.03-1.10; p<0.001) and albumin (HR=0.5; 95CI = 0.30-0.85;
p=0.001). Using 1.48 as cut-off from the training set, statistically
differences were found between high and low levels of A_ULN for
ACLF (p<0.001) in the test set (Figure 1). Overall survival was
significantly lower in patients with ACLF (log-rank = 162; p <0.001)
and in patients with A_ULN >1.48 (log-rank = 19; p <0.001).
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Conclusion: Ammonia is an independent predictor of ACLF and its
associated mortality in clinically stable outpatients with cirrhosis. An
ammonia level over 1.48 times the ULN defines the high-risk group
for ACLE
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Background and aims: Onset of decompensation in cirrhosis is
associated with poor outcome. The current clinico-biochemical tools
have limited accuracy in predicting outcomes reliably. Identifying the
predictors with precision model on the big data using artificial
intelligence may improve predictability. We aimed to develop a
machine learning (ML) based prognostic model for predicting 90 day
survival in patients of cirrhosis presenting with decompensation.
Method: We analysed electronic medical records retrospectively of
hospitalised cirrhosis patients at the ILBS, with a complete 90-day
follow-up. Clinical data, laboratory parameters and organ involve-
ment were serially noted. Al-modelling was done after appropriate
mining, feature engineering, splitted randomly into train and test-
sets (20:80). The class imbalance problem was handled by random
over-sampling technique, to make balanced 50:50 ratios. After 10-
fold cross validation, 3 repetitions and grid search for optimal hyper
parameters, the XGB-CV model was chosen. AUC was the primary
selection criteria and confusion matrix was used to compare AUCs
between Al-models and existing indices; CTP and MELD-score.
Results: Total of 6326 patients [mean age 48.2 + 11.5 years, 84% male,
Mean CTP 10.4+2.2 and MELD Na-30.4 + 11.9, alcohol 49.4%] were
included. Ninety day mortality was 29.2%. Acute insult was identified
in 80% cases; of which extra-hepatic 49%, hepatic 46% and unknown
5% cases respectively. The XGB-CV model had the best accuracy for
prediction of 90 days event in the train set 0.90 (0.90-0.93),
validation set 0.80 (0.79-0.81) and for overall dataset 0.80 (0.79-
0.81). The AUC of the XGB-CV model was better than CTP and MELD
Na-score by 16% and 15% respectively. The prediction model
considered 43 variables; 18 of which predicted the outcome, and 10
maximum contributors are shown in concordance classifier. The
most contributors to poor outcome included, index presentation as
HE, diagnosis of AD/ACLF/ESLD, PT-INR, serum creatinine, total
bilirubin, acute insult etiology, prior decompensation, acute hepatic
or extrahepatic insult, leukocyte count and present duration of
illness. In the Decision Tree Model, the presence of HE, PT-INR and
syndromic diagnosis of AD or ACLF/ESLD was able to stratify the
patients into low (22%), intermediate (23-46%) and high risk (>75%)
of mortality at 90 days.

Conclusion: The Al based current model developed using a large data
base of CLD patients presenting with decompensation immensely
adds to the current indices of liver disease severity and can stratify
patients at admission. Simple ML algorithms using HE and INR
besides syndromic presentation, could help treatment decisions and
prognostication.
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Differential changes in global and antigen-specific B cell
frequencies and function associate with the outcome of HBV
nucleos (t)ide analog treatment withdrawal
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Soffa Pérez-del-Pulgar®, Xavier Forns?, Mala Maini'. 'University
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Background and aims: Despite HBsAg loss and the development of
anti-HBs being the hallmark of natural resolution of HBV or
achievement of ‘functional cure’, humoral immunity has not yet
been examined in the setting of nucleos (t)ide analog (NA)
discontinuation. We analysed HBcAg and HBsAg-specific frequencies
and functional potential longitudinally in HBeAg-negative chronic
Hepatitis B (CHB) patients stopping NA therapy to assess whether
HBsAg loss + off-treatment viral control associated with a recovery of
the defective B cell response characteristic of CHB.

Method: Twenty-one HBeAg- CHB patients with complete viral
suppression (>3 years) and without cirrhosis were studied prospect-
ively. 16-colour flow cytometry was used to quantitate and
phenotype circulating HBsAg- and HBcAg-specific B cells (dual
fluorochrome-labelled antigen baits), global B cells, plasmablasts
and Tth at baseline, 12 and 48 weeks after stopping NA (W12 and
W48). Cultured ELISPOTs were used to longitudinally evaluate
antibody-secreting cells against HBsAg and HBcAg.

Results: After a median follow-up of 34 months (IQR 26-37), 16 (76%)
patients remained off-therapy, with 5 (24% of the total cohort) losing
HBsAg, whilst 5 (24%) required NA reintroduction. Frequencies of
HBsAg and HBcAg-specific B cells were comparable between groups at
baseline and did not correlate with levels of qHBsAg or HBcrAg
respectively, but did show differential temporal dynamics according
to clinical outcome. HBcAg-specific B cells increased at W12 in all
groups in association with viral rebound, but decreased to baseline
values by W48 only among those achieving HBsAg loss or being re-
treated. By contrast, patients remaining off-therapy had a significant
increase in HBsAg-specific B cells by W48 compared to re-treated
patients. Compared to patients remaining HBsAg+ after NA discon-
tinuation, B cells in patients with HBsAg loss were enriched for the
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activated memory phenotype and had a marked expansion of
plasmablasts by W48. In parallel, ELISPOT data showed an increase
in SFU against HBsAg in the 3 patients with HBsAg loss and anti-HBs+
by W48, confirming the recovery of antibody-producing functionality.
Conclusion: Functional cure (HBsAg loss) and viral control following
NA withdrawal associate with recovery of the low frequencies and
poor functionality of HBV-specific B cells in CHB. These findings
support larger studies to explore the use of B cells as biomarkers of
clinical outcome and as targets for further immunotherapeutic
boosting.
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Enforced cytotoxic signature of HBV pol455-specific CD8+ T cells
in chronic HBV infection
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Background and aims: T-cell exhaustion represents a distinct T-cell
differentiation program associated with chronic viral infections.
Several studies have shown that exhausted CD8+ T cells are
heterogeneous. In chronic HBV infection, we and others observed
major differences in the phenotype and function as well as in the
degree of dysfunction of HBV-specific CD8+ T cells targeting different
antigens. The aim of this study was to investigate the molecular
heterogeneity of HBV-specific CD8+ T cells targeting different antigens.
Method: To determine the subset diversification of HBV-specific CD8
+ T cells targeting different antigens, we performed high-throughput
single-cell RNA sequencing using CEL-Seq2 technology. We obtained
HBVcore,g- and HBVpolyss-specific CD8+ T cells from HBeAg negative
chronically HBV-infected patients who endogenously control the
viral infection as well as under NUC treatment. Phenotypic and
functional analyses were performed after pMHCI tetramer-based
enrichment and peptide-specific expansion.

Results: Cluster analysis of single-cell transcriptomes revealed a
different subset diversification of HBVcore;s- versus HBVpolss-
specific CD8+ T cells. In particular, HBVcore g-specific CD8+ T cells
were mostly comprised of precursor/memory-like exhausted T-cell
subsets. Within HBVpol,ss-specific CD8+ T cells, we could identify a
cluster of cells that highly expressed cytotoxic genes including GNLY,
GZMB and PRF1. Moreover, the cytotoxic regulator NKG7 was also
elevated in this subset. Interestingly, we further observed that the
cytotoxic subset is restricted to HBVpolyss-specific CD8+ T cells
obtained from patients who endogenously control the viral infection
indicating that the enforced cytotoxic signature may be linked to
virological HBV control in these patients. The differential transcrip-
tional profile of HBVpolyss-specific CD8+ T cells was further
confirmed ex vivo after pMHCI tetramer-based enrichment. Indeed,
at the protein level, we detected a terminal effector differentiation
and higher cytotoxic effector capacity of HBVpolyss-specific CD8 T
cells obtained from treatment-naive patients in comparison to
patients requiring antiviral therapy.

Conclusion: In sum, our data highlight an enforced cytotoxic
signature in HBVpolyss-specific CD8+ T cells of treatment-naive
patients which may be related to virological control in these patients.
This observation might have potential implications for the design of
immunotherapeutic approaches in HBV cure.
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vaccination across multiple vaccine platforms and liver disease
types: an EASL registry multicentre prospective cohort study
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Background and aims: Emerging data have demonstrated subopti-
mal immune responses to SARS-CoV-2 vaccination in immunosup-
pressed cohorts. However, unified assessments comparing multiple
vaccine platforms across the spectrum of liver disease are lacking. We
aimed to investigate humoral and cellular immune responses in
patients across Europe with cirrhosis, autoimmune hepatitis (AIH),
liver transplantation (LT), and vascular liver disorders using coordi-
nated sampling timepoints and laboratory assays.
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Method: Serum and peripheral blood mononuclear cells were
collected for 792 and 283 patients respectively by the EASL COVID-
Hep network and UK OCTAVE study across 4 European countries. Data
for 93 healthy controls (HC) were derived from the UK PITCH
consortium. Samples were taken <1-week before second vaccination
(V2), 28-days post V2, and at baseline where possible. As of 28/11/
2021, anti-Spike (S) and nucleocapsid (N) Ig titres (Roche) and Spike
specific T-cell responses (IFN-y ELISpot) were available in 151 and 75
patients respectively, and all controls. Ongoing analysis using
proliferation, intracellular cytokine stimulation, tetramer, and AIM
assays will define cellular function.
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Results: In HC, two doses of BNT162b2 induced a 10-fold increase in
median anti-S Ig titre compared to two doses of ChAdOx1 (15634 vs
1198 U/ml; p <0.0001) (Fig 1A). LT recipients had diminished median
anti-S Ig titres compared to HC after two vaccine doses of either
BNT162b2 (169 vs 15634 U/ml; p<0.0001) or ChAdOx1 (51 vs
1198 U/ml; p<0.0001). Compared to HC, patients with cirrhosis
had reduced anti-S Ig titres when vaccinated with BNT162b2 (1155 vs
15634 U/ml; p <0.0001) but comparable titres when vaccinated with
ChAdOx1 (1259 vs 1198 U/ml; p=0.97). There was no difference in
response to ChAdOx1 according to Child-Pugh class. Data was
available for AIH patients vaccinated with ChAdOx1 who had lower
anti-S Ig titres compared to HC (443 vs 1198 U/ml; p = 0.0241). There
were suboptimal antibody responses to a single vaccine dose across
all disease groups relative to HC (Fig 1A). Seroconversion (anti-S Ig
>0.8 U/ml) occurred in 100% of cirrhosis patients, 99.5% of AIH, but
only 70% of LT recipients versus 100% of HC (p<0.0001). Four LT
recipients receiving BNT162b2 were positive for N-protein antibodies
and had elevated anti-S Ig compared to those negative for N-protein
antibodies (25 000 vs 170 U/ml; p <0.0001). T-cell responses were
heterogeneous across all cohorts (Fig 1B) however a higher
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proportion of LT recipients failed to generate an IFN-y response
after V2 compared to HC (32% vs 10%; p =0.0369).

Conclusion: LT recipients had markedly reduced antibody and T-cell
responses to SARS-CoV-2 vaccination. Responses to BNT162b2 were
significantly reduced in patients with cirrhosis compared to healthy
controls. Ongoing analysis across the rest of the cohort will define
SARS-CoV-2 specific T- and B-cell function.
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CD8+ T cell acquisition of the LPS receptor within the hepatic
stroma shapes anti-viral/anti-tumour potential
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Background and aims: Despite being bathed in bacterial products,
the liver maintains a state of tolerance, exploited by HBV and
tumours. The cellular basis mediating immune tolerance,
yet allowing a rapid switch to immunity, needs to be better defined
to deliver successful immunotherapy for the treatment of chronic
HBV infection.

Method: We analysed the phenotype and function of CD14-
expressing CD8 T cells directly ex vivo from resected/explanted
human liver and explored their derivation, functionality, expansion
and LPS-responsiveness in multiple in vitro and in vivo models.
Results: CD8 T cells expressing CD14 (and other LPS receptor
components) were found to be compartmentalised in human liver
and to preferentially accumulate amongst donor lymphocytes
surviving in liver allografts, within HCC-infiltrating lymphocytes,
and in cirrhotic ascites. Moreover, HBV-specific CD8 T cells were
significantly enriched for the expression of CD14 compared to the
residual, global CD8T cell pool. CD14°CD8 T cells were highly
activated and proliferative, with constitutive immunomodulatory
features at rest (IL-10, IL-2 production) compared to CD14-CD8 T
cells. They selectively expressed receptors (CXCR4/CD49a/CD49b)
supporting retention with the stromal cell network to acquire CD14
from neighbouring macrophages. Human CD8 T cells acquire CD14,
TLR4 and MD-2 from mononuclear phagocytes by actin cytoskeleton-
dependent trogocytosis, promoted by E.coli, stromal cells and
CXCL12. CD14 acquisition conferred the capacity to bind LPS and
respond with a unique functional profile of chemotactic cytokines.
Instead, upon TCR engagement, ex vivo and in vitro-derived CD14"CD8
T cells were poised to mount rapid, potent anti-viral effector function
(IFNg/TNF/MIPI1b). Importantly, CD14 acquisition by HBV-redirected
CD8 T cells (HLA-A0201/HBs183-91) could be exploited to induce
superior immunotherapeutic efficacy, with enhanced lysis of hepa-
toma cells expressing HBsAg (HepG2-PreS1-GFP).

Conclusion: A proportion of CD8 T cells compartmentalised in the
liver express CD14/TLR4/MD2, recapitulated in vitro by trogocytosis
from mononuclear phagocytes. CD14+CD8 T cells have enhanced
TCR-directed effector function and can be induced to target HBV
infection. Thus bacterial products in the gut-liver axis can therefore
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fine tune organ-specific immunity by shaping stromal-interacting
CD8 T cells with unique functionality.
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A novel immunophenotyping of hepatocellular carcinoma based
on amplified and mutated neoantigens for mRNA vaccine
development
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Background and aims: Hepatocellular carcinoma (HCC) is the most
common malignancy with poor prognosis. Genetic and phenotypic
heterogeneity is a hallmark of HCC and also poses a daunting
challenge for treatment. Recently, accumulating evidence suggests
that immunotyping can indicate the comprehensive immune
microenvironment, which is closely associated with therapeutic
response and vaccination potential. In this study, we try to identify
potent neoantigens in HCC for tumor immunotherapy, and further
distinguish immune subtypes of HCC to construct an immune
landscape for predicting the prognosis.

Method: Gene expression profiles, clinical information and simple
nucleotide variation data of 328 HCC samples were obtained from
TCGA. GEPIA was used to calculate differential expression levels,
prognostic indices, and compare genetic alterations. TIMER was used
to explore correlation between genes and immune infiltrating cells.
Consensus cluster was used for consistency matrix construction and
data clustering.

Results: Nineteen novel tumor neoantigens associated with poor
prognosis and infiltration of antigen presenting cells were identified
in HCC, including CDK1, CCNB1, CDC25C, PTTG1, CHEK1, KPNA2,
MKI67, KIF2C, MCM3, EZH2, CDT1, PES1, PRC1, PPM1G, NEK2, TRIP13,
TUBG1, AURKA, G6PD (Fig. A-C). Based on these neoantigens, we
construct six immune subtypes (IS1-IS6, Fig. D). The immune
subtypes showed distinct molecular, cellular and clinical character-
istics. Patients with IS1 and IS3 tumors had a superior survival than
those with the other subtypes (Fig. E). 1S4 and IS6 tumors had
immunosuppressive phenotype, and were also associated with
higher tumor mutation burden and tumor stage (Fig. F-H).
Furthermore, distinct expression of immune checkpoints and
immunogenic cell death modulators was observed between different
immune subtype tumors (Fig. I).

Conclusion: This study constructed a novel immunophenotyping of
HCC for predicting the prognosis of patients. Meanwhile, CDK1,
CCNB1, CDC25C, PTTG1, CHEK1, KPNA2, MKI67, KIF2C, MCM3, EZH2,
CDT1, PES1, PRC1, PPM1G, NEK2, TRIP13, TUBG1, AURKA, G6PD are
potent neoantigens for HCC-mRNA vaccine development, specifically
for patients with 1S4 and IS6 type.

A T A L

LU FEERFEEEEEEFEL BR kL
it

[TIIL

S vevl (robabiny

G T H

i

IIIIII all :
E=

TOWT Expressaon Ll (g TP,

Figure: (abstract: 0S071)

S56 Journal of Hepatology 2022 vol. 77(S1) | S1-5118


mailto:srrsh_cxj@zju.edu.cn

0S072A

T cell and humoral immune response to multiple SARS-CoV-2
variants including omicron (B1.1.529) after two doses of COVID-19
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Background and aims: Whilst immunocompromised patients,
including those with liver diseases, have diminished COVID-19
vaccination responses to the wild-type (WT/Victoria) SARS-CoV-2
strain, immunogenicity to the dominant omicron variant (B1.1.529,
BA.1) remains unknown. We present combined data from the EASL
COVID-Hep 2.0 registry, UK OCTAVE, OCTAVE DUO and PITCH studies
reporting on T cell and serological responses to a range of SARS-CoV-2
variants, 28-days after either two-doses (V2) of ChAdOx1 nCoV-19 or
mRNA (mRNA-1273/BNT162b2) vaccination.

Method: WT and omicron full-Spike (S) specific T cell responses were
assessed by IFNy ELISpot assay in 52 patients with liver disease
including 16 on immunosuppressive therapy (2 liver transplant
recipient and 14 autoimmune hepatitis), 18 Child-Pugh (CP) A
cirrhosis, and 18 CP-B/C cirrhosis. For comparison, 44 immunosup-
pressed patients with other inflammatory conditions were also
included. Paired serological assessments were performed in 59
patients and in samples taken 7-days post V2 in 25 healthy controls
(PITCH Consortium, [HC]), representing an optimal serological
response. Assessments included S antibody (Ab) binding and ACE2-
RBD blockade assay to WT and 5 prominent SARS-CoV-2 variants
(alpha, beta, gamma, delta, omicron), and live microneutralisation
assay for WT and omicron variants.

Results: Full S T cell responses to omicron were well conserved
compared to WT with no decrease in the magnitude of responses
between omicron and WT in any disease group (Fig. 1A). Overall,
there was marked heterogeneity in the magnitude of T cell responses
to both WT and omicron (Fig. 1A). Most patients across the entire
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cohort had high-magnitude T cell responses to both WT and omicron,
except patients with CP-B/C cirrhosis, who had the lowest geometric
mean responses to both variants (Fig. 1A). In contrast to antigen-
specific T cells, there were substantial differences in serological
responses to WT compared to omicron variants. Neutralising Ab
(nAb) titres to omicron were significantly reduced compared to WT in
the combined liver disease, inflammatory disease cohorts and HC
(Fig.1B). Ab binding to S and percentage inhibition of RBD-binding to
the ACE2 receptor was significantly decreased across all variants
compared to WT in all disease groups and HC.
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Conclusion: Omicron specific nAb IC50 after COVID-19 vaccination is
significantly reduced compared to WT in patients with liver disease,
inflammatory disease and in HC. This contrasts with antigen-specific
T cell responses which were equivalent for omicron compared to WT.
Detailed serological profiling suggests that Ab response to spike
proteins of multiple prominent SARS-CoV-2 variants were severely
impaired compared to WT. Ongoing analysis will decipher whether
differences in vaccine-induced humoral and cellular responses to
omicron persist after three doses of COVID-19 vaccination.
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Background and aims: Waning SARS-CoV-2 specific antibody (Ab)
responses and high infection rates has led to the widespread use of
3rd/4th vaccine doses (V3/V4) in vulnerable patients. However, the
immune response to V4 in patients with suboptimal prior vaccine
responses is unexplored. We recruited liver transplant recipients (LT)
and autoimmune hepatitis patients (AIH) to assess the immune
responses to V4, including to SARS-CoV-2 omicron (B.1.1.529) variant.
Method: Anti-spike (S) and anti-nucleocapsid (N) IgG titres were
assessed (Roche assay) after V4 (24 Pfizer BNT162b2, 8 Moderna
mRNA-1273) in 32 immunosuppressed patients, including 23 with
liver disease (15 LT, 8 AIH) and 9 inflammatory bowel disease (IBD)
patients. All patients had absent (13/32 (41%); 11 LT, 2 AIH) or low Ab
responses (19/32 (59%); 4 LT, 6 AIH, 9 IBD) after 2 vaccines (V2)
defined as anti-S IgG level <400 AU/ml. Anti-S and anti-N IgG titres
performed after V2/V3. WT and omicron specific T cell responses
were assessed by IFN-y ELISpot assay in 30/32 patients using peptide
pools covering whole-S and minipools of S-specific mutated
peptides.

Results: There were significant increases in anti-S IgG titres following
V3 in all groups, stratified by those with absent and low anti-S Abs
post V2 (Fig. 1A). All patients with a low post V2 response had a
significant increase in anti-S Ab responses after V3 that was sustained
(but not further enhanced) after V4. In liver patients with no anti-S Ab
responses after V2, 7/13 (54%) developed anti-S Abs after V3
(0.41 AU/ml vs. 126.72 AU/ml; p=0.016), and importantly these
responses were further significantly enhanced following V4
(126.72 AU/ml vs. 3212.90 AU/ml; p=0.002). However, 3/13 (23%)
with absent anti-S Abs after V2 remained nonresponsive after V3 and
V4. T cell responses to full-S WT and omicron peptides were
heterogenous, but generally of high magnitude and detectable in
29/30 patients (Fig. 1B). There was a loss against Omicron (51.8%)
when T cell responses were assessed using the variant mini pools
(Fig. 1B). LT had significantly reduced response compared to IBD
against omicron (mean 796.3 SFC/10° vs. 1589 SFC/10°%; p =0.0294)
and WT (mean 897.6 SFC/10° vs. 1817 SFC/10%; p =0.0274) (Fig. 1B).
Importantly, the 3 seronegative patients after V4, mounted a robust T
cell response to WT (mean 882.5 SFC/10%) and omicron (mean
2280 SFC/10°). There was no correlation between humoral and
cellular responses (R%=0.01).

Conclusion: In liver and IBD patients, low anti-S Ab responses after 2
COVID19 vaccines may be enhanced by V3 and sustained by V4.
Patients with absent anti-S Ab responses after 2 doses may have a
significant increase in anti-S Ab titres after both V3 and V4. However,
a small subset remain non-responsive and should be prioritised for
prophylactic  strategies. Importantly, immunosuppressed liver
patients develop robust T cell responses to WT and omicron
independent of anti-S Ab titres.
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In vivo CRISPR/Cas9 editing of the TTR gene with NTLA-2001 in
patients with transthyretin amyloidosis- dose selection
considerations

Edward J. Gane', Jérg Taubel?, Bjorn Pilebro®, Marianna Fontana®,
Justin Kao®, Michael Maitland®, Mark Stroh®, Jessica Seitzer®,
Jonathan Phillips®, Kristy Wood®, Yuanxin Xu®, Carri Boiselle®,
Adam Amaral®, Adam Boyd®, Jeffrey Cehelsky®, David Gustein’,
Odelya Pagovich’, Laura Sepp-Lorenzino®, Liron Walsh®,

David Lebwohl®, Gillmore Julian®. 'The University of Auckland, New
Zealand Liver Transplant Unit, Auckland, New Zealand; *Richmond
Pharmacology Limited, London, United Kingdom; 3Umea University,
Department of Public Health and Clinical Medicine, Sweden; *University
College London, National Amyloidosis Centre, Division of Medicine,
United Kingdom; *Auckland City Hospital, Department of Neurology,
New Zealand; ®Intellia Therapeutics, Inc., Cambridge, United States;
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Background and aims: The liver produces the toxic precursor protein
transthyretin (TTR) in ATTR amyloidosis, a fatal disease of misfolded
protein accumulation. Until recently, the only therapeutic
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intervention for variant ATTR amyloidosis (ATTRv) was liver trans-
plantation. Gene-silencing agents targeting TTR mRNA prevent
disease progression but require lifelong administration. In contrast,
gene editing is designed as a single-dose treatment. NTLA-2001
comprises a lipid nanoparticle (LNP) encapsulating mRNA for SpCas9
protein and single guide RNA targeting the transthyretin (TTR) gene.
After infusion, LNP uptake into hepatocytes results in precise TTR
knockout regardless of disease-causing mutation. This is the first
report of the dose, exposure and pharmacodynamic (PD) response
relationship in humans for systemically administered liver-directed
gene-editing therapy.

Method: The first-in-human phase 1 trial (NCT04601051) enrolls
adults with confirmed ATTRv amyloidosis and peripheral neuropathy.
Safety, pharmacokinetics (PK), and PD of NTLA-2001 are assessed in
3+3 dose escalation, with a subsequent expansion cohort.
Circulating serum TTR was measured in samples collected at baseline,
Days 7, 14, and 28, and every 2 months thereafter. Dose selection for
the expansion cohort is based on review of safety, PK and PD in the
escalation phase.

Results: As of this submission, 14 subjects received NTLA-2001 as
single-ascending doses [3 subjects each at 0.1, 0.3, and 0.7 mg/kg, and
5 subjects at 1 mg/kg]. Mild and transient infusion reactions were the
most common adverse event with NTLA-2001. Interim pharmacoki-
netic data suggest that following intravenous (IV) infusion NTLA-
2001 ionizable lipid exhibited a rapid decline from peak levels
followed by a secondary peak and then a log-linear phase. Serum TTR
levels were significantly reduced from baseline in a dose-dependent
manner; patients receiving 0.3 mg/kg achieved durable reductions
with mean Day 28 TTR reduction of 87% (n = 3) and greater reductions
at higher doses (Figure 1, interim data to Day 28 from 10 subjects as of
September 13, 2021). Additional data will be available for
presentation.

- 0.1 mg/kg, n=3
- 0.3 mg'kg, n=3
-o- 0.7 mg/kg, n=1
- 1.0 mg/kg, n=3

Mean (SEM) % Reduction
in Serum TTR from Baseline

Days

Conclusion: A single IV infusion of the gene editing therapeutic
NTLA-2001 resulted in dose-dependent reductions in serum TTR
protein with predominately mild adverse events reported. NTLA-
2001 represents a potential paradigm shift in the treatment of ATTR
amyloidosis.
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ACOX2 deficiency-induced liver fragility (ADILF), a not-so-rare
inborn error in bile acid metabolism that responds to
ursodeoxycholic acid treatment
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Barcelona, Spain
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Background and aims: Avariant (p.Arg225Trp) in peroxisomal acyl-
CoA oxidase 2 (ACOX2), involved in bile acid (BA) side-chain
shortening, has recently been associated with persistent unexplained
hypertransaminasemia and accumulation of C27-BAs, mainly trihy-
droxycholestanoic acid (THCA). Our aim was to investigate the
prevalence of ACOX2 deficiency-induced liver fragility (ADILF)
among patients with hypertransaminasemia of unknown origin
and their response to ursodeoxycholic acid (UDCA), to identify other
inborn errors that could cause this alteration and to elucidate its
pathophysiological mechanisms.

Method: Serum BA profile was determined by HPLC-MS/MS. Genetic
analysis of ACOX2 was performed by exon sequencing. In HuH-7 cells
exposed to THCA, viability was determined by MTT, reactive oxygen
species (ROS) production by flow cytometry and endoplasmic
reticulum (ER) stress by analyzing GRP78 and CHOP levels (RT-
gPCR and Western Blot), and XBP1-S/XBP1-U ratio (RT-qPCR). The
1000-Genomes database and SIFT and Polyphen scores were used to
select ACOX2 variants that were expressed in HuH-7 cells to
determine by HPLC-MS/MS its ability to metabolize THCA.

Results: Among 33 patients with suspected ADILF from 11 hospitals
and 13 relatives, 7 individuals with abnormally high C27-BA levels
(>50% of total BAs) were identified. The p.Arg225Trp variant was
found in homozygosity in 2 patients and 3 relatives. Moreover, other
2 non-related patients were heterozygous carriers of different alleles,
for c.673C>T (p.Arg225Trp) and c.456_459del ( p.Thr154fs). Impaired
expression of ACOX2, but not ACOX3 in the liver of these patients was
found (immunohistochemistry). Treatment with UDCA normalized
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transaminases levels. Culture of HuH-7 liver cells with THCA
increased ROS production and the ER stress biomarkers GRP78,
CHOP and XBP1-S/XBP1-U ratio, whereas decreased cell viability.
THCA-induced toxicity was higher than that of major BAs. Among 14
in silico selected genetic variants, in vitro functional tests identified 6
ACOX2 variants as a potential cause of ADILE

Conclusion: Dysfunctional ACOX2 is found in a substantial propor-
tion of patients with unexplained hypertransaminasemia, suggesting
that this disorder of BA metabolism causes enhanced liver fragility,
which can be attenuated by UDCA treatment.
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Efficacy and safety of givosiran in patients with acute hepatic
porphyria: 36-month results of the phase 3 ENVISION randomised
clinical trial

Manish Thapar', Herbert L. Bonkovsky?, Susana Monroy>,

Gayle Ross?, Encarna Guillén-Navarro>®, Maria Domenica Cappellini’,
Anna-Elisabeth Minder®, Shangbin Liu®, Marianne T. Sweetser®,

David Kuter'®. "Thomas Jefferson University, Philadelphia, United States;

Figure. Urinary ALA and PBG Levels
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Background and aims: Acute hepatic porphyrias (AHPs) are caused
by defects in hepatic heme biosynthesis leading to accumulation of
neurotoxic heme intermediates 5-aminolevulinic acid (ALA) and
porphobilinogen (PBG). AHP is characterized by acute disabling and
sometimes life-threatening neurovisceral attacks that can become
recurrent in some patients. Givosiran treatment in the open-label
extension (OLE) period of the ENVISION study (NCT03338816) led to
sustained clinical benefit, with >75% of patients attack-free at 21-24
months (M). Data from the 36M analysis are reported here.

A, Median ALA levels over time. B, Median PBG levels over time. OLE data for 1.25 mg/kg and 2.5 mg/kg are
pooled. Reference ranges: ALA (ULN, 1.47 mmol/maol Cr), PBG (ULN, 0.14 mmol/mol Cr).
ALA. delta-aminolevulinic acid; Cr, ¢reatining; DB, double-blind; OLE, open-label extension; PBG, porphabilinogen;

ULN, upper limit of normal.
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Method: ENVISION is a phase 3, randomised, placebo-controlled trial
in patients >12 years old with AHP who had experienced >2 attacks
requiring hospitalization, urgent care, or intravenous hemin at home
in the past 6M, with a 6M double-blind (DB) period followed by a
30M OLE period.

Results: Of 94 patients enrolled, 93 patients entered the OLE period.
Givosiran treatment led to sustained lowering of median urinary ALA
to near-normal levels and to lowering of PBG levels by >90% in the
continuous givosiran and placebo crossover groups at 36M.
Continued givosiran treatment also led to a sustained reduction in
attacks and hemin use in both groups. The proportion of patients
with 0 attacks per 3 M interval improved over the OLE period, with
86% of patients in the continuous givosiran group and 92% of patients
in the placebo crossover group attack-free at 33-36 M. Similarly, the
proportion of patients with 0 days of hemin use improved over the
OLE period, with no days of hemin use in 88% of patients in the
continuous givosiran group and 90% of patients in the placebo
crossover group at 33-36 M. Exploratory measures showed further
improvements in quality of life and activities of daily living during the
OLE versus the DB period (Short Form 12-Item Health Survey, EuroQol
visual analogue scale, and Porphyria Patient Experience
Questionnaire). Most common treatment-related adverse events
(AEs) (>10%) were injection-site reactions (ISRs), nausea, and
fatigue. Six patients discontinued study drug due to AEs; 4 of these
patients discontinued due to treatment-related AEs.

Conclusion: Long-term givosiran treatment provides sustained
benefit to patients with AHP, maintaining reduced frequency of
attacks and hemin use and further improving physical functioning
and quality of life. Most common treatment-related AEs were ISRs,
nausea, and fatigue.
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High-risk Thrombophilia predict early thrombosis recurrence in
acute non-cirrhotic portal vein thrombosis related to local
factors: LOCAPORT
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Background and aims: A local factor is identified in 21% of acute non-
cirrhotic portal vein thrombosis (PVT). We aim to determine the risk
of thrombosis recurrence in this situation, and risk factors associated
with recurrence.

Method: This is a retrospective multicenter study from the French
Vascular Liver Diseases cohort between 1992 and 2021. We included
acute non-cirrhotic portal vein thrombosis (right or left branch or
portal vein extending or not to mesenteric and splenic veins), with at
least one local factor (infectious, inflammatory, traumatic, surgical or
neoplasic) identified, either concomitantly or in the last 3 months. We
screened for prothrombotic factors such as 1st degree unprovoked
personal or family history of deep vein thrombosis, High-risk
Thrombophilia (myeloproliferative neoplasm, homozygous or com-
posite heterozygous mutation of factor V Leiden and G20210
prothrombin gene, antiphospholipid syndrome, familial antithrom-
bin deficiency), Low-risk Thrombophilia (heterozygous factor V
Leiden or prothrombin gene G20210 mutation, hyperhomocysteine-
mia, protein C or S deficiency, homozygous MTHFR mutation),
ongoing oestroprogestative or pregnancy up to 6 weeks post-
partum, paroxysmal nocturnal haemoglobinuria and Behget's disease.
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Results: A thrombophilia was identified in 34/118 (29%) patients, of
which 18/118 (15%) were a High-risk Thrombophilia. Thrombosis
recurrence incidence rate was 2.94, 95CI=[0.00-6.22] per 100
patient-years (PY) at one year and 4.75, 95CI =[2.46-7.04] per 100
PY after a median follow-up of 19.5 months. The prevalence of
thrombophilia did not differ significantly between groups with or
without thrombosis recurrence (p =0.775). However, presence of at
least a High-risk Thrombophilia was significantly associated with
thrombosis recurrence (RR=4.2, 95CI=[1.18-14.91], p=0.026)
(Figure 1). Absence of portal recanalisation was significantly
associated with thrombosis recurrence as compared to partial
recanalisation (66.7% vs 32.4%, p=0.019). Anticoagulation duration
did not appear to be significantly associated with the risk of
thrombosis recurrence. However, 91/115 (79%) received long-term
anticoagulation (>6 months) while short-term anticoagulation (<6
months) was administered in 24/115 (21%) patients. Thrombosis
incidence rate was 5.48, 95CI = [0.00-11.50] per 100 PY in short term
anticoagulation group as compared to 4.83,95CI = [2.16-7.50] per 100
PY in long term anticoagulation group (p =0.47).

Conclusion: In acute non-cirrhotic PVT secondary to local factors, a
High-risk Thrombophilia is frequently identified, and increase the
risk of thrombosis recurrence. The high number of patients treated by
long term anticoagulation in our cohort, does not allow us to draw
any conclusion about the potential protective role of anticoagulant.
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Clinical utility of non-ceruloplasmin copper determined by
copper speciation for monitoring Wilson disease therapy:
comparative data analysis with 24-hour urinary copper excretion
from the CHELATE trial
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Background and aims: Monitoring efficacy of therapy in Wilson
disease (WD) is challenging; 24-hour urinary copper excretion (24 hr
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UCE) is cumbersome, and results show large intra-subject variability.
A new non-ceruloplasmin copper assay using liquid chromatography
and ICP mass spectroscopy (NCC-Sp) was developed for the CHELATE
Trial [trientine tetrahydrochloride (TETA4) vs. d-Penicillamine
(DPA)]. We aim to describe the intra-patient variability and
compare the clinical utility of UCE and NCC-Sp in monitoring WD
therapy.

Method: A multicentre, open label, non-inferiority randomised
controlled trial was conducted in which 53 stable adult WD subjects
were randomly allocated after a 12-week baseline observation period
to either DPA or TETA4 for 24 w with a primary end point (NCC-Sp).
An independent adjudication committee blinded to site and
treatment allocation assessed clinical stability at randomisation and
end of study. Paired samples for NCC-Sp and 24 hr UCE were
compared pre- and 24w post-randomisation. Validation studies for
NCC-Sp included 50 healthy adults, identifying a range (2.5% to 97.5%)
of 40-150 mcg/L. This was used as reference target range for the
study population and compared to UCE (recommended therapeutic
range of 200-500 mcg/24 hr). Intra-patient (SD) variability was
computed for NCC-Sp and UCE measurements during baseline and
post-randomisation periods.

Results: The independent adjudication committee unanimously
assessed all subjects as clinically stable at randomisation and study
end point. NCC-Sp was in the reference range at randomization versus
study end in 86% vs. 84% of subjects respectively, while UCE was in the
recommended therapeutic range in only 41% vs. 37% respectively
(Table). Agreement when both NCC-Sp and UCE were in range at
randomization/study end was 17/49 (35%) and 17/51 (33%) respect-
ively. Mean (SD) NCC-Sp and UCE intra-patient variability during
baseline (all receiving DPA) was 15.5 (7.8) mcg/L and 196 (125) mcg/
24hr respectively. Mean (SD) NCC-Sp intra-patient variability for DPA
and TETA4 post randomisation was 17.9 (11.6) and 14.9 (12.1) mcg/L
respectively (p <0.0001). Mean (SD) UCE intra-patient variability for
DPA and TETA4 post randomisation was 148.9 (127) and 107 (101)
mcg/24 hr respectively (p = 0.74).

Conclusion: UCE is a test with significant intra-patient variability for
WD patients on chelation therapy with either DPA or TETA4. That
NCC-Sp had less intra-patient variability than UCE suggests NCC-Sp is
a more reliable biomarker for monitoring chelation therapy in WD.

Table: Comparative analysis of “in range” data for NCC-Sp and UCE at
randomization and study end point.

Primary End point
(wk 24 post

At Randomisation randomisation)

UCE UCE

UCE in not in UCE in not in

range™ range* Total range™ range* Total
NCC-Sp in range 17 25 42 17 26 43
NCC-Sp not in 3 4 7 2 6 8
range

*range for NCC-Sp =40-150 mcg/L; **range for UCE = 200-500 mcg/24 hr.
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Marwa Ismail’, John Eaton?, Aliya Gulamhusein’,

Morven Cunningham?, Christina Plagiannakos>, Bettina Hansen’,
Gideon Hirschfield'. 'Institute of Health Policy Management and
Evaluation, Health Services Research, Toronto, Canada; *Mayo Clinic,
Rochester, United States; 2UHN, Toronto Centre for Liver Disease, Toronto,
Canada

Email: marwa.ismail@uhn.ca

Background and aims: Markers of outcome in patients with primary
sclerosing cholangitis fluctuate, reducing utility at single time points.

Longitudinal assessment offers an opportunity to improve surrogate
marker utility.

Method: Using retrospectively collected data on 2519 North
American patients diagnosed as per AASLD criteria with PSC, a
derivation (Toronto: Jan. 2000 to Dec. 2020) and validation cohort
(Mayo: Apr. 1978 to Dec. 2017) were evaluated to define progressive
and stable disease states (PDS/SDS). Progressive disease was defined
as death or transplant. Linear mixed-effects regression with random
intercept and random slope was used to study biochemical and
transient elastography (fibroscan) trajectories longitudinally over
time. Piecewise linear splines and polynomial terms were employed.
Time was calculated backwards from death, transplant, or last follow-
up (time zero).

Results: Across combined cohorts median follow-up (IQR) was 8.3
(3.6-15) yrs, 63% were male, and mean age at diagnosis 39.5 (SD:16.1)
yrs. 88.3% had large duct disease and 78% had IBD at last follow-up.
Throughout the 10 yrs prior to death or transplant, patients with PDS
in the derivation cohort had estimated ALP means ranging from 1.87-
2.64 the upper limit of normal (ULN) with major fluctuations (p <
0.01); patients with SDS had lower and stable ALP courses (ALP 1.27-
1.37 x ULN). A similar pattern existed for the validation cohort, where
patients with progressive disease had ALP 2.25-3.12 x ULN, while
patients with stable disease had ALP around 1.44-1.57 x ULN (p<
0.0001). The derivation cohort experienced bilirubin (TB) elevation
6 yrs before experiencing death or transplant; similarly for the
validation cohort bilirubin elevation was 8 yrs before event. Patients
with SDS maintained normal bilirubin values. Both cohorts experi-
enced increases in the 2 yrs prior to death or transplant to reach an
estimated mean TB of ~5 x ULN (p <0.0001). ALB and PLT estimated
means were lower for patients with progressive disease than those
with stable disease in both cohorts; estimated AST and ALT means
were notably higher for patients with PDS vs those with SDS
(derivation cohort: AST: 1.64-3.34xULN vs 1.21-1.28 x ULN; ALT:
2-2.83 xULN vs 1.56-1.7 x ULN; validation cohort AST: 1.66-2.88 x
ULN vs 1.09-1.32 x ULN; ALT 1.65-2.06 x ULN vs 1.15-1.56 x ULN) in
both derivation and validation cohorts. In the Toronto derivation
cohort patients with PDS had progressively increasing estimated
transient elastography measurements from 10.8-31.3 kPa between yr
6 and time of death or transplant. Patients with SDS had transient
elastography measurements over 6 yrs of study ranging from 7.7-
9 kPa.
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Conclusion: We evaluate progressive and stable disease phenotypes
in >2500 PSC patients. A stable disease course was validated for
patients with sustained ALp <1.5xULN, as well as those with
longitudinal transient elastography values <10 kPa.
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Nurse-led inpatient fibrosis assessment for patients with
suspected alcohol related liver disease and previous poor
engagement with services

Rebecca Fennell!, Dianne Backhouse!, George Abouda',

Lynsey Corless”. ' Hull University Teaching Hospitals NHS Trust, Kingston
upon Hull, United Kingdom

Email: lynsey.corless@nhs.net

Background and aims: Identification and staging of fibrosis is a
critical part of assessment for people with alcohol related liver
disease. For those presenting acutely in hospital, staging tests are
frequently deferred until out-patient review. However, engagement
with elective services is often poor in those with ongoing alcohol use,
leaving investigation incomplete and the need for hepatology follow-
up uncertain. To mitigate this, we instituted an in-patient fibrosis
assessment service within our Alcohol Care Team (ACT) and
evaluated the results.

Method: From February 2020-October 2021, we sought out acutely
admitted patients who had been identified as drinking excessively
(more than the United Kingdom guidance of 14 units/week) and who
had previously not engaged with the ACT for staging of suspected
liver disease. All patients were staged by Fibroscan (Echosens).
Enhanced Liver Fibrosis (ELF) test was additionally performed when
it became available at our facility. Implementation of the pilot was
delayed and disrupted due to the impact of Covid-19 on service
delivery, with most patients identified from March 2021 onwards.
Results: 70 patients were identified-45 (64%) male, 25 (36%) female,
with median age 53 years (range 25-80 yr). Fibroscan results ranged
from 3.4 kPa-75 kPa. 40 (57%) were normal (<7.0 kPa), 13 (19%) F1-F3
(7.1 kPa-18.5 kPa) and 17 (24%) F4 (>18.5 kPa). ELF was performed in
32 (46%) patients; 19 (59%) showed severe fibrosis (score 9.8-14.3)
and 13 (41%) moderate fibrosis (score 7.9-9.6). ELF and Fibroscan
were well matched for identification of cirrhosis, with cirrhotic range
Fibroscan results only found in those with severe fibrosis on ELF,
suggesting either test could be used to rule out cirrhosis in this group.
Following Fibroscan assessment, annual ACT follow-up was arranged
for all patients in F1-F3 range, and the 25 patients with a normal
Fibroscan who continued to drink excessively. Patients with any
results in the cirrhotic range were referred to hepatology for ongoing
management.

Conclusion: By performing fibrosis assessment during an inpatient
stay, we were able to exclude significant liver disease in many people
we had previously been unable to stage, providing important
information to the patient and avoiding unnecessary hepatology
follow-up. Provision of in-patient non-invasive fibrosis assessment
may therefore be a valuable addition to hospital ACT services for
capturing patients who poorly engage.
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Natural history of hepatic steatosis associated to metabolic
syndrome. Longitudinal study with 5 years of follow-up.

Marta Cervera">>* Marta Carol*>4, Ana Belén Rubio*?3,

Martina Perez?34, Carlota Riba"?>, Rosario Hernandez’,

Ann Ma'?3, Emma Avitabile'%3, Anna Soria??2,

Octavi Bassegoda'?3, Sara Martinez"??, Jordi Gratac6s-Gines"?3,
Adria Juanola"?3, Laura Napoleone'??, Elisa Pose%3,

Isabel Graupera"??, Pere Ginés"?3, Ndria Fabrellas?>, "Hospital
Clinic de Barcelona, Liver Unit, Barcelona, Spain; “Institut
d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS) CIF:
(59319681, Barcelona, Spain; >Centro de Investigacién Biomédica en Red
de Enfermedades Hepadticas y Digestivas (CIBEReHD), Madrid, Spain;
4University of Barcelona, School of Medicine and Health Sciences,
Barcelona, Spain; Institut Catald de la Salut (ICS), Centre d'Assistencia
Primaria La Marina, Barcelona, Spain

Email: mcerverac@clinic.cat

Background and aims: Non-alcoholic fatty liver disease (NAFLD) has
a wide range of clinical severity from fatty liver to cirrhosis. Most
cases of fatty liver are diagnosed in the community setting. There is
lack of information on the evolution of fatty liver in subjects
diagnosed in primary care. The objective of this study was to
perform a longitudinal analysis of hepatic steatosis, as estimated by
controlled attenuation parameter (CAP), in a cohort of patients with
fatty liver associated with metabolic syndrome.

Method: Patients with fatty liver with moderate-to-severe steatosis
(CAP >280 dB/m) without significant fibrosis (liver stiffness meas-
urement-LSM-<8 kPa) previously included in a population-based
cohort randomly selected from primary care (Plos One 2018 PMD
30226889) were again assessed after a median of 5 years of follow-
up. Demographic, clinical, and laboratory data, as well as CAP and
LSM were assessed at two time points, baseline and 5 years later.
Nurse education and counseling about NAFLD was provided at time of
first assessment. Improvement of hepatic steatosis was defined as
decrease in CAp >10% compared to baseline. Remaining cases were
considered as persistent or worsening (CAP increase of >10%).
Results: Seventy-one patients were included (60+11 years; 49%
female; BMI 29.9 +4.8; 22.5% with diabetes). Baseline CAP and LSM
values were 31532 dB/m and 4.9 + 1.4 kPa. Twenty-six of the 71
(37%) patients showed improvement in hepatic steatosis (CAP 320 to
231 dB/min; p<0.001). In 15 of these patients CAP decreased to
<240 dB/m, the threshold generally used to define presence of liver
fat. Improvement of steatosis was associated with significant
decrease in ALT and GGT levels. The remaining 45 patients, showed
persistent or worsening of hepatic steatosis (32 and 13 patients,
respectively). LSM increased >8 kPa in 3 patients from the latter
group (8.1, 11.6 and 12.2) and none from the former. Patients with
improvement of hepatic steatosis had significantly lower BMI and ALT
at baseline compared to values in patients with persistent/worsening
of hepatic steatosis.

Conclusion: In this population-based cohort of patients with fatty
liver from primary care, a significant proportion of subjects (37%)
show mobilization of liver fat during a 5-yr follow-up period with no
intervention other than nurse education and counseling. The
remaining two thirds of subjects show persistence/worsening of
hepatic steatosis. Reduction of liver fat is associated with improve-
ment in ALT and GGT levels.
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The effort for HCV elimination- dedicated nurse based protocol,
single center experience

Assaf Issachar’?, Evelin Oxtrud’, Yael Harif', Orly Sneh Arbib'?,
Amir Shlomai'?, Ran Tur-Kaspa'?, Marius Brown'?,

Michal Cohen-Naftaly"2. 'Rabin Medical Center, Beilinson Hospital,
Liver Institute, Petah Tikva, Israel; *Tel Aviv University, Sakler Medical
School, Tel Aviv, Israel

Email: assafissa@gmail.com

Background and aims: As part of the global effort for elimination of
HCV, Israel, as other countries, adopted a simplified guidelines for
HCV treatment.

Our center is a referral center for liver diseases, since the introduction
of the first generation of DAA (INF based protocols) we adopted a
protocol based on open access for HCV patient, dedicated nurse that
communicate with the patients and primary physician before and
during treatment, same day fibroscan test for every patient followed
by physician recommendation for HCV treatment. Following very
good SVR results after this treatment (higher from SVR reported in
literature), we implement the dedicated nurse protocol for the INF
free protocols.

The aim of our study is to present the result of our experience.
Method: Using our prospective collected database of HCV patients
who was treated with DAA in our center, we analyzed SVR rate and
some of the patients were asked to complete a questionnaire about
the added value of nurse intervention.

Results: During 2011-2013 we treated 105 patients with first
generation Peginterferon based DAA with SVR rate of 81%. In the
end of 2014, we started to treat with INF free DAA regimens DAA. 831
patients were treated with SVR rate of 98.9%. 33 of the patients were
organ transplant patient. 426 patients were diagnosed to have F3-4
fibrosis based on their fibroscan results and these patients continue
surveillance post SVR. 74 patients completed the questionnaire about
the value of the dedicated nurse intervention. All patients were
satisfied with the professionalism of the team. 85% of the patients felt
that the explanation provided by the nurse during the appointment
contributed to their understanding of their medical situation and the
importance of the treatment.

Conclusion: SVR rate of DAA based HCV treatment in our center is
very high. The patients pointed the added value of nurse explana-
tions, instruction and follow-up for better understanding of the
disease and the importance of treatment and follow-up. Intervention
by dedicated nurses improves the communication and compliance.
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Advanced liver disease: master’s students’ perception. An exercise
of introspection

Eva Roman'?, Montserrat Guillaumet!, German Soriano?,

Maria Poca?, Edilmar Alvarado-Tapias?, Angels Escorsell?. 'School of
Nursing. Universitat Autonoma de Barcelona, Spain; >CIBERehd. Instituto
de Salud Carlos IIl., Madrid

Email: eroman@santpau.cat

Background and aims: Advanced liver disease (ALD) produces
physical and mental changes that drastically affect the lived
experience of people who suffer from it, affects self-image and self-
perception, social and affective relationships, activities and the idea
of the future. Empathy allows us to understand each other’s
experiences, concerns, and perspectives, as well as communicate
this understanding (Moser, Intensive Crit Care Nurs 2003). To analyze
the understanding of the losses and changes experienced by persons
with ALD, their experience and transformation, through the narrative
based on an exercise of introspection centred on reflection by
resident physicians studying a master on digestive diseases.

Method: 3rd year resident doctors of the gastroenterology speciality,
students of the master's degree of the Catalan Society of
Gastroenterology during the 2019-2020 academic year. Students
had to do an introspection exercise and tell in the first person how

they would feel if they were diagnosed with liver cirrhosis: what
would change in their life and what would not? Family role, work and
social life, economic situation, leisure activities, priorities, future
perspective, image ( physical and sexual appearance). The writings
were analyzed following a semantic interpretive approach (van
Manem 1977), and compared with the literature on patients’ point of
view and perception.

Results: Thirty-three stories were collected of which 30 were written
in the first person. Four emerging issues were identified: family,
friends and social circles, work situation and self-esteem. The
expressed emotions showed higher coincidence with those previ-
ously described by patients with ALD. The most recurrent unit of
meaning was: “Being diagnosed with cirrhosis would mean a radical
change in my life”

Conclusion: The narrative is a useful pedagogical tool in training and
provides elements of learning to understand responses to complex
situations. In the narratives, issues and emotions coincided with
those described by patients with ALD were identified. Observing and
analyzing oneself by interpreting the cognitive and emotional
processes generated by a disease allows one to identify aspects that
contribute to becoming aware of the other’s reality and thus fostering
empathy.
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Nurse-driven post-discharge intervention reduces risk of
readmission and non-attendance in patients with decompensated
liver cirrhosis: a randomized controlled study

Malene Barfod O’Connell’, Lise Hobolth?,
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!Copenhagen University Hospital, Amager Hvidovre, Gastro Unit,
Medical Division, Hvidovre, Denmark; 2Copenhagen University Hospital,
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Research Unit for Nursing and Health Care, Aarhus C, Denmark;
“4Copenhagen University Hospital, Amager Hvidovre, Department of
Clinical Medicine, Hvidovre, Denmark

Email: malene.barfod.oconnell@regionh.dk

Background and aims: Patients with decompensated liver cirrhosis
are on average admitted 3 times per year and 20-37% of the patients
are readmitted within 30 days from discharge. Repeated admissions
have great personal and societal consequences and non-attendance
at out-patient visits may impact clinical outcome. In this study we
investigated how a post-discharge nurse-driven intervention affected
readmissions and outpatient attendance for patients with decom-
pensated liver cirrhosis

Method: This randomized controlled intervention was conducted in
the Gastro Unit of a university hospital in the Capital region of
Denmark. Patients admitted with decompensated liver cirrhosis were
eligible for inclusion. The control group received standard post-
discharge care. The intervention group participated in a nurse-driven
post-discharge intervention based on concepts from Family Nursing.
Before discharge the patient and family received a pamphlet with
information on preventive measures. After discharge the participants
received three monthly home visits by a nurse specialist in liver
diseases comprising: therapeutic conversations; evidence-based
information and help to initialize contact to municipal offers. After
three months the patients received three monthly follow-up
telephone calls, to a total of six months follow-up.

Results: Between December 2019 and October 2021, 111 participants
were included. Twenty-four participants were excluded due to
cancer, death before intervention or withdrawal of consent, leaving
42 participants in the intervention group and 44 participants in the
control group. Fifty-three (62%) were male, mean age was 60.7 years,
81 (94%) had alcohol related cirrhosis, and 43 was classified as Child-
Pugh C (Child score >10), without significant difference between the
two groups. Nineteen (45%) participants in the intervention group
were readmitted within six months compared to 27 (61%) in the
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control group; (HR 0.42; 95% CI: 0.253 to 0.692; stratified log-rank p
=0.002). Therefore, the intervention was associated with a 58%
reduction in the risk of readmission compared to the control group.
Median time to readmission was 42 days in the intervention group as
compared to 21 days in the control group (p=0.0596). Five
participants in the intervention group did not appear for a total of
six outpatient visits during the follow-up period, compared to 17
participants in the control group who did not appear for 29 visits (HR
0.21; 95% CI 0.07 to 0.65; stratified log-rank p =0.007).

Conclusion: In a randomized controlled study, a nurse-driven post-
discharge intervention for patients with liver cirrhosis proved a
significant reduction in readmissions and in non-attendance for out-
patient visits in the intervention group. The period from discharge to
first readmission was longer in the intervention group but not
statistically significant from the control group.

Gut microbiota in liver disease and liver
regeneration
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Monoacylglycerol lipase inhibition specifically in macrophages
compromises liver regeneration by inducing interferon type 1
that negatively impacts on hepatocyte proliferation

Manon Allaire’, Rola Al-Sayegh', Morgane Mabire', Matthieu Siebert,
Mathilde Cadoux, JingHong Wan', Maude Le Gall', Catherine Postic?,
Hervé Guillou®, Pierre de la Grange®, Sophie Lotersztajn’,

Héléne Gilgenkrantz'. 'Université de Paris, Centre de Recherche sur
I'Imflammation (CRI), Paris, France; 2Université de Paris, Institut Cochin,
INSERM U1016, CNRS, Paris, France; >Toxalim (Research centre in Food
Toxicology), INRAE, ENVT, INP-Purpan, PS, Université de Toulouse,
Toulouse; “GenoSplice, Paris, France

Email: allama5@hotmail.fr

Background and aims: Monoacylglycerol lipase (MAGL) is a
proinflammatory enzyme that reprograms lipid metabolism by
converting monoacylglycerols into free fatty acids, in particular
arachidonic acid. We have previously shown that MAGL displays pro-
regenerative properties in the liver by demonstrating the direct
contribution of MAGL from hepatocytes and the indirect effects of
MAGL from liver macrophages in this impact (Allaire et al, EASL
2021). The aim of this study is to uncover the mechanisms by which
MAGL from macrophages modulates liver regeneration.

Method: Mice with genetic invalidation in myeloid cells (MAGLMY®
=) were submitted to a liver regeneration stimulus induced by an
acute intraperitoneal injection of carbon tetrachloride (CCl,). Gene
expression profiling of liver MAGL™Y*~/~ macrophages was assessed
by RNASequencing analysis. The role of identified pathways was
confirmed in vitro in primary hepatocyte cell culture and in vivo by
injecting neutralizing antibodies.

Results: Mice with a specific MAGL deletion in myeloid cells showed
a regeneration defect compared to their wild type counterparts.
RNASeq analysis demonstrated an induction of interferon-stimulated
genes in MAGL depleted liver macrophages, suggesting that inter-
feron type I (IFN-I) pathway plays a major role in the delayed
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regeneration. The induction of IFN-I was also confirmed in the liver of
MAGL™®~/~ mice 24 h after the injury and in bone marrow derived
macrophages (BMDM) exposed to the MAGL pharmacological
inhibitor MJN110.. We cultured primary hepatocytes with IFN-a
and/or -p and found that both reduce hepatocyte proliferation in vitro
with a cumulative effect of IFN-o and IFN-B. The link between IFN
pathway and liver regeneration defect was finally demonstrated in an
in vivo rescue experiment since the injection of IFN type I receptor
neutralizing antibodies in MAGLMY®~/~ mice before and during the
regeneration process restored hepatocyte proliferation to the level of
control mice.

Conclusion: Inhibition of MAGL macrophages compromises liver
regeneration by inducing IFN-I pathway that negatively impacts on
hepatocyte proliferation.
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Complete vascular tree reconstruction in rat decellularized liver
scaffolds using differential recellularization pressures
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Background and aims: There are still several challenges slowing the
translation of bioengineered livers to the clinic in order to reduce the
shortage of organs. One of the most important is to provide the whole
organ with a robust vascular network that allows its perfusion and
maintenance in vivo. Effective revascularization of decellularized liver
scaffolds (DLS) is still elusive, so this work focused on the
revascularization of DLS, presenting an effective approach for
generating functional vasculature that allows us to be closer to the
bioengineered liver.

Method: Whitin a bioreactor setup, endothelial cells [unlabelled for
vena cava and labelled with GFP and tdTomato, for portal vein (PV)
and hepatic artery (HA), respectively] (pUVECs), smooth muscle cells
(pA-SMCs) and mesenchymal stem cells (pBM-MSCs) were injected
through HA, PV, and vena cava using distinct seeding pressures to
target the different vessel diameters. Next, maturation was enhanced
by providing growth factors for vasculogenesis and angiogenesis
process keeping constant mechanical-stimulation for 14 days.
Microscopic analysis was performed by hematoxylin-eosin (HandE)
and immunofluorescence (IF) staining’s. Finally, pUVECs function was
evaluated by nitric oxide (NO) and prostacyclin (PGI2) secretion and
the contraction of pA-SMC after carbachol inoculation was observed.
Results: HandE analysis confirmed the lining growth of the different
kind of cells inside of the decellularized vascular tree. Moreover, IF
confirmed the accurate arrangement of pUVECs into vascular-like
structures with pBM-MSCs/pA-SMCs arranged around them. Also,
pUVEC-TdTomato and pUVECs-GFP differential seeding through HA
and PV respectively showed a targeting layout. Secretion of NO and
prostacyclin was confirmed upon bradykinin challenge and a
pressure increase in the vascular tree was observed because of the
contraction of pA-SMC after exposure to carbachol.
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Figure: Recellularized portal vein (red) and hepatic artery (green) with
pUVEC-TdTomato and pUVECs-GFP respectively in a bioreactor system
after 14 days. GFP: Green fluorescent protein; RFP: Red fluorescent protein
and DAPI: 4 *, 6-diamidino-2-phenylindole.

Conclusion: The generation of a complete and functional vascular
tree in DLS using distinct cell types and seeding pressures in a
bioreactor system with defined maturation conditions is now possible
with the validation of the revascularization method here presented.
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Orthotopic transplantation of the functional bioengineered liver
prolonged survival in rats with total hepatectomy
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Background and aims: Functional bioengineered liver (FBL) is a
promising alternative to orthotopic liver transplantation. This study
aims to determine the therapeutic potency of the FBLs with whole
decellularized liver scaffold (DLS) using orthotopic transplantation in
rat.

Method: The FBLs were developed using the whole rat DLSs with
1.5*107 human umbilical vein endothelial cell lines (HUVECs)
implanted through portal vein, 6*107 human bone marrow mesen-
chymal stem cells (hBMSCs) and 3*108 mouse hepatocyte cell lines
implanted through bile ducts. The FBLs evaluated with endothelial
barrier function, bio-synthesis and metabolism were used to
orthotopically transplanted into rats for determining survival benefit.
Results: The morphological observation exhibited the well-orga-
nized vascular structure lining by HUVECs in vascularized bioengi-
neered liver. Histological and scanning electronic microscopy analysis
showed endothelial barrier function with lower leakage of blood cells
of the vascularized bioengineered liver. The new developed bioengi-
neered liver displayed that hBMSCs and hepatocytes were, well-
aligned, and uniformly distributed over parenchymal space, and
HUVECs formed the endothelialized microvascular structure.
Significant increases of urea productions and albumin level in
culture medium demonstrated that FBLs possessed ammonium
translation and albumin synthesis functions. Orthotopic transplant-
ation with FBLs rescued rats with a survival time of up to 100 min,

Cc P<0.05

DLS
v FBL

=
=

50

Percent survival

50 100 150

Survuval time (min)

Figure: (abstract: 0S086): A. Schematic diagram of orthotopic transplantation of a functional liver-like organ; B. orthotopic transplantation of decellular-
ized liver scaffolds and functional liver-like organs; C. Survival curve after orthotopic transplantation; D. Histological identification after transplantation.
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whereas all rats transplanted with DLS died within an average of
25 min. Histological staining showed that most perfused blood cells
were limited into vascular lumen and the implanted cells, with
positive immunofluorescence staining of CD90 and ALB, evenly
distributed into the parenchymal space around vessels in the
transplanted FBLs, but the transplanted DLSs became a pool entirely
filled with blood cells.

Conclusion: The orthotopically transplanted FBLs effectively pro-
longed the survival time of rats with total hepatectomy. This study
first determined the therapeutic potency of FBLs using orthotopic
transplantation, which provides a promising alternative to the liver
donor shortage for future clinical therapeutic applications.
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Bacterial infections in cirrhosis are associated with reduction in
gut microbial phage-bacterial interactions

Amirhossein Shamsaddini', Marcela Pefia Rodriguez?,
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Background and aims: The impact of bacterial infections on gut
microbiota in cirrhosis is unclear since disease severity and antibiotic
use could affect these changes. There is increasing evidence of the
role of bacteriophages in the modulation of infection risk and as
potential treatment strategies. However, changes in the interaction of
the virome with metagenome in infected patients with cirrhosis are
unclear. Determine change in the metagenome of pts with cirrhosis
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with infection versus uninfected patients and interaction with
virome.

Method: Patients with cirrhosis were recruited, including out-
patients with/without decompensation and inpatients admitted
with/without infections. All pts underwent stool collection for
metagenomics for bacterial and phage species. In inpts, stool was
collected before antibiotics. DESeq2, PCoA, and correlation network
analyses were performed between (a) all uninfected vs. infected
patients and (b) inpatients with/without infections matched 1:1 by
MELD score, demographics, and medications.

Results: 231 pts with cirrhosis were recruited, of which 30 were
infected (20 SBP, 10 UTI). Unmatched comparison showed that
infected pts had worse cirrhosis severity. PPI use was similar (Fig A).
After matching for MELD score, inpatients with infections had similar
disease severity (Ascites, HE) and medication use compared to those
without infections (Fig A).

Metagenomics: Unmatched analysis: Pathobionts (Enterococcus spp,
C.difficile) were higher, while short-chain fatty acid producers
(Ruminococcus. Alistipes spp) were lower in infected patients.
CrAssphages, Bifidobacterium, and Streptococcus phages were lower
in infected patients. There was also a clear separation on B diversity
(PERMANOVA p<0.0001) between groups on bacterial and phage
species. Matched analysis: Higher pathobionts (E.faecalis, E.faecium,
C.difficile) along with Lactobacillus spp and oral-origin taxa (Fig B)
persisted even after matching. Phages corresponding to these
bacteria were also higher vs. uninfected pts (Fig C). PCoA showed B-
diversity changes in bacteria (Fig D) and phages (Fig E) between
groups. Correlation network: between phages and bacteria showed a
collapse between linkages in infected patients centred around
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Enterococcus (Fig G/H) and Veillonella spp (Fig I/]). Network
heterogeneity was higher in infected vs matched uninfected (1.066
vs 1.027) and in unmatched cohorts (1.183 vs 1.025).

Conclusion: Collapse of phage-bacterial interactions centred around
Enterococcus, Enterobacteriaceae spp and oral-origin taxa are linked
with bacterial infections. This pattern persists even when infected pts
are compared to disease severity-matched inpatients without
infections before antibiotics. Phages directed against pathobionts
could be targeted to prevent these infections.
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Altered gut microbiome, metabolome and bile acid composition
in sarcopenia in liver cirrhosis

Benard Aliwa'?, Nicole Feldbacher’*, Angela Horvath'3, Julia Traub?,
Tobias MadI®, Giinter Fauler®, Vanessa Stadlbauer">. 'Medical
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Graz, Austria; 2University of Nairobi, Department of Food Science,
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4University Hospital Graz, Dietology Services, Graz, Austria; *Medical
University of Graz, Gottfried Schatz Research Center for Cell Signaling,
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Austria; ®*Medical University of Graz, Klinisches Institut fiir Medizinische
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Background and aims: 50-70% of liver cirrhotic patients suffer from
sarcopenia leading to high mortality risk. The gut microbiome can
metabolize bile acids and in turn bile acids can shape the gut
microbiome community structure. We aimed to study differences in
gut microbiome, bile acids and metabolite composition between
sarcopenia and non-sarcopenia in liver cirrhosis and control.
Method: We analyzed 16 s rDNA sequencing of fecal microbiome and
measured bile acids and metabolites of cirrhotic patients with and
without sarcopenia (n =78 and n = 38, respectively) as well as control
with and without sarcopenia (n =39 and n = 20, respectively). LEfSe,
ANCOM, and LASSO regression, and multivariate logistic regression
were applied.

Results: We demonstrated that both in cirrhotic and control patients,
sarcopenia associates with a significant reduction in bacteria capable
of generating branched-chain amino acids and short-chain fatty acids
and a significant increase in bacteria capable of generating secondary
bile acid (Sec-BAs). Sutterella species, Vellionella parvula, Bacteroides
(B.) fragilis, and Blautia marseille were associated with sarcopenia and
B. ovatus, Alistipes putredinis, Eubacterium, and Ruminococcaceae were
associated with non-sarcopenia. In sarcopenic cirrhotic patients, we
observed significantly elevated Sec-BAs, including deoxycholic acid
(DCA), glycodeoxycholic acid (GDCA), lithocholic acid (LCA), and
significantly elevated deoxycholic acid to cholic acid (DCA:CA),
lithocholic acid to chenodeoxycholic acid (LCA:CDCA), glycolitho-
cholic acid to chenodeoxycholic acid (GLCA:CDCA) and reduced total
ursodeoxycholic acid to total secondary bile acid (T-DCA:T-sec BAs),
serum valine, and serum acetate. We further observed that genes
coding for 7o-hydroxysteroid dehydrogenase enzyme (70-HSDH)
were significantly increased in sarcopenic controls compared to non-
sarcopenic controls. Multivariate logistic regression showed that
MAMC, BM], serum valine, serum acetate, GLCA:CDCA, T-DCA:T-sec
BAs, and B. ovatus were independent predictors for sarcopenia in liver
cirrhosis even when corrected for severity of disease and drug use.
Conclusion: B. ovatus, serum valine, serum acetate and bile acid
profiles are independent predictors for sarcopenia and potential
biomarkers for muscle health in liver cirrhosis. Further studies are
needed to assess whether increasing B. ovatus abundance, serum
valine, serum acetate, or altering bile acid composition may affect
muscle health.
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In-depth shotgun metagenomic analysis of the oral and gut
microbiome identifies striking overlap in microbial community
structure, virulence factors and antimicrobial resistance genes
based on stage and severity of cirrhosis

Sunjae Lee!, Bethlehem Arefaine?, Neelu Begum!,

Elizabeth Witherden', Marilena Stamouli?, Azadeh Harzandi’,
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Research, London, United Kingdom; >Institute of Liver Studies and
Transplantation, King’s College Hospital NHS Foundation Trust, London,
United Kingdom; “Department of Critical Care, King's College Hospital
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Background and aims: Alterations in the gut microbiome in
decompensated cirrhosis (DC) and acute on chronic liver failure
(ACLF) are recognised as being critical in influencing clinical
outcomes (Trebicka et al, Nat Rev Gastro Hepatol, 2020).
Knowledge of the oral microbiome is evolving and is increasingly
recognised as predisposing to hepatic decompensation (Acharya
et al., JCI Insight, 2017). Our aims were to interrogate simultaneously
the gut and oral microbiome by shotgun metagenomic sequencing of
faecal and saliva samples, respectively, in cirrhosis patients of varying
severities, with healthy and positive disease controls.

Method: 18 healthy controls (HC), 20 stable cirrhotics (SC), 50 DC, 18
ACLF and 15 with non-liver sepsis (NLS) i.e. severe infection but
without cirrhosis were prospectively recruited. DNA extractions were
undertaken from saliva and faecal samples and Illumina sequenced
on a NovaSeq 6000 to a minimum depth of 20 million reads. Filtered
and trimmed reads were aligned to a human microbiome integrated
gene catalogue. Salivatypes and enterotypes were calculated by
scaling genus profile abundance and clustering by Dirichlet multi-
nomial mixture models. Comprehensive Antimicrobial Resistance
Gene (ARG) and KEGG Orthology databases were used to evaluate
ARGs and functional annotations, respectively.

Results: There was a striking decrement in Shannon diversity in the
DC and ACLF cohorts vs HC and NLS (Fig A, D). Specific saliva- and
enterotypes were identified based on clustering of genera, with a
greater proportion of pathobionts and simultaneous reduction in
autochthonous genera detected in specific clusters as cirrhosis
severity progressed (Fig B, C, E, F). The degree of overlap between
oral and gut microbiome communities (independent of antimicro-
bials, beta-blockers and acid suppressant therapies) and functional
changes specific to virulence factor over-expression were signifi-
cantly higher in DC and ACLF vs SC and HCs. Substantial total
numbers of ARGs (1, 218 and 672] were detected in the oral and gut
microbiome samples, respectively. 575 of ARGs were common to both
sites, but a greater proportion of these were harboured in the gut
(>85%) compared to the oral niche (47%), with overall ARG frequency
incrementing with worsening cirrhosis (Fig G-I).

Conclusion: Oral and gut microbiome profiles differ significantly
according to severity of cirrhosis, with specific saliva- and enterotype
clusters reflecting dominance by pathobionts and loss of commen-
sals. The degree of microbial community overlap between the mouth
and gut, virulence factor and ARG frequency all increment signifi-
cantly as cirrhosis worsens. These alterations that predispose to
higher infection risk, poorer response to antimicrobial therapy and
triggers for hepatic decompensation now form the rationale for non-
antibiotic-dependant microbiome-modulating targeted therapies.
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Figure: (abstract: 0S089)
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Hepatitis B emerging therapies
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Longer treatment duration of monthly VIR-2218 results in deeper
and more sustained reductions in hepatitis B surface antigen in
participants with chronic hepatitis B infection

Young-Suk Lim'!, Man-Fung Yuen?, Daniel Cloutier?,

Vaidehi Thanawala®, Ling Shen?, Sneha V. Gupta®, Andre Arizpe®,
Andrea Cathcart?, Carey Hwang?, Edward J. Gane®. 'University of Ulsan
College of Medicine, Asan Medical Center, Seoul, Korea, Rep. of South;
2The University of Hong Kong, Queen Mary Hospital, Hong Kong, China;
3Vir Biotechnology, Inc., San Francisco, California, United States;
4University of Auckland, Faculty of Medicine, Auckland, New Zealand
Email: limys@amc.seoul.kr

Background and aims: Chronic hepatitis B virus (HBV) infection is a
substantial global health issue affecting more than 290 million

Journal of Hepatology 2022 vol. 77(S1) | S1-5118

people worldwide. VIR-2218 is a small interfering ribonucleic acid
(siRNA) therapeutic targeting the hepatitis B virus X region of the
HBV genome currently in development for the treatment of HBV
infection. Here, we report preliminary data from an ongoing study
evaluating the safety, tolerability, and antiviral activity of 2 dosing
regimens of VIR-2218 in participants with HBV infection.

Method: This open-label phase 2 study enrolled adult, virally
suppressed, hepatitis B e antigen (HBeAg)-positive or negative
participants with chronic HBV infection without cirrhosis. Dosing
regimens of 2 doses (n=6) or 6 doses (n=15) of VIR-2218 200 mg
given subcutaneously every 4 weeks were evaluated. Preliminary
data up to the final follow-up visits for the 2-dose (week 48) and 6-
dose (week 44) regimens are presented.

Results: Five of 6 participants receiving the 2-dose regimen
completed study week 48 and, to date, 7 of 15 participants receiving
the 6-dose regimen have completed study week 44. All participants
achieved >1-log reduction in hepatitis B surface antigen (HBsAg). The
6-dose regimen was associated with greater mean maximum HBsAg
reduction (-1.96 vs —1.61 log;o IU/ml), and more sustained HBsAg
reductions (-1.76 vs —0.87 log;, IU/ml at week 44) compared with
the 2-dose regimen (Figure). In both cohorts, adverse events (AEs)
were generally grade 1 or 2 and no AEs resulted in discontinuation of
study drug. Most participants had normal alanine aminotransferase
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(ALT) levels throughout the study; 2 participants in each regimen had
grade 1 ALT elevations. No treatment-related serious AEs were
reported.
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Conclusion: These preliminary data support that a longer duration of
treatment with VIR-2218 results in deeper and more sustained
reductions in HBsAg. In both regimens of VIR-2218, no differences in
safety or tolerability were observed.
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ALT flares were linked to HBsAg reduction, seroclearance and
seroconversion: interim results from a phase IIb study in chronic
hepatitis B patients with 24-week treatment of subcutaneous PD-
L1 Ab ASC22 (Envafolimab) plus nucleos (t)ide analogs
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Email: john131212@sina.com

Background and aims: Blockade of PD-1/PD-L1 pathway can restore
T cell functions and lead to a potential cure for chronic hepatitis B
(CHB). Hepatitis flares are considered to be mainly immune-
mediated and may be linked or mark transitions to HBsAg reduction,
even clearance. Previous studies indicated that PegIFN treatment may
result in 18-24% of patients with ALT flares since it is an immune
modulators. siRNA, a direct antiviral, however, caused as low as 6% of
patients with ALT flares. Here we reported characterization of ALT
flares and their relationship with HBsAg reduction, seroclearance and
seroconversion from the interim analysis of a Phase IIb clinical trial in

CHB patients with 24-week subcutaneous PD-L1 antibody ASC22
(Envafolimab) plus Nucleos (t)ide analogs (NAs) treatment.
Method: This randomized, single-blind, multi-center Phase IIb trial
enrolled a total of 149 CHB patients (negative HBeAg, HBsAg
<10000 IU/ml and HBV DNA <20 IU/ml) in two cohorts for 24-week
treatment of ASC22 (1 or 2.5mg/kg) and 24-week follow-up
(NCT04465890). The relationship between ALT flares and HBsAg
reduction/loss was analyzed in patients who completed 24-week
treatment of 1 mg/kg ASC22 Q2W (n=33) or PBO Q2W (n=11) + NAs.
An AIT flare is defined as a transient elevation in serum ALT greater
than 3-fold baseline level and more than 2X ULN (upper limit of
normal).

Results: The baseline serum levels of HBsAg, ALT and AST were
comparable between patients receiving ASC22 or PBO plus NAs.
Seven patients had HBsAg reduction >0.5 log;o IU/ml, and were all
with baseline HBsAg <500 IU/ml. Three patients even experienced
HBsAg seroclearance (undetectable, <0.05 [U/ml). One patient with
HBsAg loss had seroconversion of HBsAb 6 weeks after the last dosing
of ASC22 (Figure 1A). ALT flares were observed in 5/33 (15%) patients
in ASC22 group compared to none in PBO group. Among the patients
with HBsAg reduction >0.5 log,, [U/ml or HBsAg loss, 4/7 (57%) and 2/
3 (67%) experienced ALT flares, respectively (Figure 1B). No clinically
meaningful changes of total or direct bilirubin were observed in
patients with ALT flares. However, more immune-related AEs (irAEs)
occurred in ASC22 group. Most common irAEs were Grade 1 ALT/AST
elevation and rash.
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Figure 1:(A) One patient with HBsAg loss had seroconversion of HBsAb 6 weeks after last dosing

of ASC22. (B) Percentage of on-treatment ALT flares among patients with different responses or
treatments.

Conclusion: ALT flares occurring during ASC22 treatment were
shown to be an indicator of a clinically meaningful immune response,
resulting in significant HBsAg reduction and subsequent HBsAg loss/
HBsAb seroconversion.
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Lonafarnib combination with peginterferon Lambda diminished
triphasic HDV Kkinetic pattrn seen under Lambda monotherapy:
the LIFT HDV study
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Department of Medicine, Stritch School of Medicine, Loyola University
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Email: harel.dahari@gmail.com

Background and aims: We recently reported that Lambda InterFeron
combination Therapy (LIFT) is safe and tolerable for up to 6 months in
most patients with HDV. The goal of the current study was to
characterize HDV RNA, HBV DNA, HBsAg and ALT kinetics during and
after lonafarnib (LNF) and pegylated IFN-A (Lambda) combination
therapy.

Method: Twenty-six chronic HDV infected patients participated in a
randomized, open-label Phase 2a clinical study of oral LNF 50 mg plus
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Figure 1. Kinetic characterization categories under Lambda and LNF therapy. (A) Monophasic (n=9) with ALT flare at
week 16, and HBV increase at week 12. (B) Biphasic (n=11) with ALT flare at week 4, and HBV fluctuations throughout
treatment. (C) Triphasic/Transient (n=2) with ALT flare at week 4 and high HBV viral level maintained throughout
treatment. (D) Flat partial response (n=4) with ALT flare at week 3.

Figure: (abstract: 0S092)

ritonavir (RTV) 100 mg twice daily and subcutaneous Lambda
180 mcg weekly for 24 weeks, followed by per-protocol post-
therapy monitoring for 24 weeks. Three patients completed <24
weeks (12, 16, and 20 weeks). All participants were started on
tenofovir or entecavir prior to therapy. Kinetic data were obtained
weekly for the first four weeks, and then every four weeks during and
post treatment. HDV kinetic phase changes were defined as a 2-fold
change in slope. HDV RNA was measured by Robogene 2.0 (limit of
quantification, LoQ = 14 cp/ml).

Results: Mean pretreatment HDV RNA, ALT, and HBsAg were 4.9 log
IU/ml [IQR 1.6], 80 U/L [IQR 45], and 3.8log cp/ml [IQR 0.5],
respectively. Fourteen (54%) patients had pretreatment HBV DNA
target not detected (TND) and 12 patients had mean HBV DNA 2.6 log
[U/ml [IQR 0.38]. During therapy, patients fit into 4 HDV kinetic
patterns (Fig. 1): monophasic, MP (n =9, Fig. 1A), biphasic, BP (n =11,
Fig. 1B), triphasic/transient, TP (n=2, Fig. 1C), and flat-partial
response, FPR (n =4, Fig. 1D). HBsAg remained at pretreatment level
in all patients (not shown). All patients had a transient ALT increase
during therapy (mean 6-fold [IQR 4] from upper limit of normal
(40 IU/ml). Six (of 14) patients maintained HBV serum levels at TND,
while the other 8 had transient increases or fluctuations from
baseline TND. Of the 12 patients with high baseline HBV DNA levels, 8

Journal of Hepatology 2022 vol. 77(S1) | S1-5118

maintained high levels throughout treatment, and 4 dropped to TND.
A 2 log decline (or LoQ, n = 15) from pre-treatment HDV levels at end
of therapy (EOT) was seen in 23 (88%) patients: 9/9 MP, 11/11 BP, 2/
2 TP, 1/4 FPR. Mean ALT level at EOT was 94 IU/ml [IQR 31], similar to
pretreatment levels. At end of follow-up (EFU), 5 (4 MP and 1 BP) out
of 15 patients who had HDV LoQ at EOT remained LoQ (Fig. 1A and B),
and the remaining had rebound (from EOT) with a mean value of
4.83log IU/ml [IQR 1.9]. Eleven (42%) patients achieved ALT
normalization at EFU.

Conclusion: We previously reported in the LIMT-1 study (The Liver
Meeting, AASLD 2019 #LP12) 5 HDV kinetic patterns under Lambda
monotherapy: MP (19%), BP (22%), FPR (19%), and triphasic/staircase
(40%). Compared to Lambda monotherapy, including LNF signifi-
cantly (p=0.009) diminished the HDV triphasic/staircase kinetic
patterns to 8%, suggesting that LNF reduces intracellular HDV
production. The LIMT-1 study saw successful HDV viral decline in
only 45% of patients, while the present study showed 88% success in
reducing HDV by more than 2 log.
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Background and aims: About 5 % of positive-HBsAg patients are
infected with the hepatitis Delta virus (HDV), leading to an increase of
2 to 5-fold of cirrhosis and hepatocellular carcinoma, and a higher
mortality in comparison with chronic hepatitis B alone. The
management of chronic hepatitis delta (CHD) has improved recently
in France, with the availability of bulevirtide (BLV) within an early
access program in September 2019 and thanks to a conditional
marketing authorization since September 2020.

Method: The aim of the BuleDelta cohort, a French multicenter ANRS
|MIE observatory is to analyze the efficacy and the safety of BLV in
patients treated since September 2019. This preliminary analysis has
been performed in patients treated for at least 24 weeks (W24). The
biological response was defined as a normalization of ALT, the
virologic response as a decrease of HDV RNA of at least 2 log IU/ml or
HDV RNA undetectability, the combined response as the association
of both.

Results: as of October 1st, 2021, 138 patients have been included in
the BuleDelta cohort: 66% were male, mean * SD age of 42 + 11 years;
54 % were of European or Asian origin and 44 % from Sub-Saharan
Africa, 12 % presented HIV coinfection, 73% were treated with nucleo
(s)tides analogs (NUC) and 42% with pegylated interferon-o (Peg-
IFN).

Atbaseline (D0), the mean HDV RNAwas 6.1 + 1.4 log IU/ml; HBV DNA
was above quantification threshold in 38 patients (mean 2.6 + 1.6 log
[U/ml).

The preliminary analysis included the 98 out of 138 patients with
available data at W24 in whom 54 (55%) were treated with BLV only,
and 44 (45 %) in association with peg-IFN. Overall 74 (76 %) were
concomitantly treated with NUC. The mean decrease of HDV RNA at
W24 was of 1.9+1.4log IU/ml (2.6 and 1.6log IU/ml with and
without peg-IFN, respectively). The virologic response at W24 was
observed in 55 (56%) patients (80% and 37%, with and without peg-
IFN, respectively). Among these 55 patients, the virologic response

was observed in 8 (15%) patients at W4, in 26 (47%) at W8 and in 38
(69%) at W12. The biological response was observed in 36 out of 98
(37%) patients at W24 (34% and 40%, with and without peg-IFN,
respectively) and the combined response in 25 (26%) patients at W24
(36% and 17%, with and without peg-IFN, respectively).

In the 43 patients without virologic response at W24, Figure 1
presents which therapeutic strategy was adopted. No patient had
Peg-IFN add-on.

Treatment decision

Treatment Increase of BLV BLV
HDV viral load at W24  continuation from 2 to 10 mg/d  interruption
Quantifiable (n=34) 26 (76.5%) 6 (17.6%) 2 (5.9%)
Detectable below 8 (88.9%) 0 (0%) 1(11.1%)

quantification limit
(n=9)

Conclusion: In this first real life study, a decrease of HDV viremia
greater than 2 log IU/ml after 24 weeks of treatment of BLV was
observed in more than half of patients with CHD and was associated
with a normalization of ALT in half of them. Updated results will be
presented at the meeting.
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Therapeutic vaccine JNJ-0535 induces a strong HBV-specific T-cell
response in healthy adults and a modest response in chronic HBV-
infected patients

An De Creus!, Leen Slaets!, Bart Fevery’, Ellen Van Gulck’,

Linghua Zhou', Tim Van De Parre’, Celine Van Den Broeke’,
Dessislava Dimitrova?, Isabelle Lonjon-Domanec’, David Blue, Jr,
Pieter Van Remoortere?, Stefan Bourgeois®, Patrick Kennedy®,
Sandra De Meyer’. 'Janssen Research and Development, Belgium;
Janssen Research and Development, United States; *Janssen Biopharma,
Inc.; *Hospital Network Antwerp (ZNA), Belgium; °Barts and The London
School of Medicine and Dentistry, United Kingdom

Email: adecreus@its.jnj.com

Background and aims: JNJ-0535 is a hepatitis B virus (HBV)-specific
therapeutic DNA vaccine administered via electroporation (EP)-
mediated intramuscular injection. JNJ-0535 comprises 2 plasmids
encoding either HBV core or polymerase ( pol) proteins. Induction of
functional core and pol-specific T cells was evaluated in healthy and
chronic HBV (CHB)-infected individuals.

Method: First in human (FIH) study 64300535HPB1001 evaluated
total doses of 0.25 mg (n=6), 1 mg (n=7) or 6 mg (n=10) JNJ-0535
(containing equal quantities of the 2 plasmids) or placebo (n=7)
delivered by intramuscular electroporation with TDS-IM v2.0 in CHB
patients who were virologically suppressed, HBeAg- and on stable
nucleos (t)ide therapy. Study 64300535HPB1003 evaluates the 6 mg
dose of JNJ-0535 in healthy volunteers (HVs) (n=12). PBMCs
collected at baseline, during the vaccination period (10-14 days
after the 3 vaccinations, and during follow-up were evaluated for T
cell responses against core and pol using ex vivo I[FNy ELISpot and
intracellular cytokine staining (ICS). Results of the vaccination period
will be presented for both studies comparing the 6 mg dose.
Results: A >3-fold increase in ELISpot responses over baseline to core
and/or pol was observed in 5/10 CHB patients (50%) and in 11/12 HVs
(91.7%) at 6 mg JNJ-0535. Six (50%) HV responded to both antigens
whereas no CHB patients responded to both antigens. JNJ-0535
vaccination induced a higher median (interquartile range) maximum
fold-increase in T cell responses from baseline in HV (24.4 [10.1-51])
compared to CHB patients (4.8 [4.4-10]). Overall, vaccine-induced
core-specific CD4+ T cells were polyfunctional in both HV and CHB
patients for ELISpot responses >150 SFU/million PBMC.
Polyfunctional core-specific CD8+ T cells were only induced in HV.
No safety issues have been identified for JNJ-0535 vaccine delivered
by intramuscular electroporation.
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Conclusion: T cell responses induced in HV were superior to those in
CHB patients at a JNJ-0535 dose of 6 mg in terms of the proportion of
responders, the magnitude of fold-increase from baseline, the
breadth (number of antigens) and CD4+ and CD8+ core-specific T
cell polyfunctionality. This supports the hypothesis that CHB
infection negatively impacts the ability of patients to induce T cells
in response to therapeutic vaccination.

0S095

Sustained 12 week off treatment antiviral efficacy of ATI-2173, a
novel active site polymerase inhibitor nucleotide, combined with
tenofovir disoproxil fumarate in chronic hepatitis B patients, a
phase 2a clinical trial

Myreen Tomas', Alina Jucov?>, Igor Anastasiy®, Lauren Ogilvie',
Karen Fusaro', Katherine Squires', Douglas Mayers'. 'Antios
Therapeutics, United States; ?ARENSIA Exploratory Medicine, Moldova;
3Nicolae Testemitanu State University of Medicine and Pharmacy,
Chisinau, Moldova; “ARENSIA Exploratory Medicine, Ukraine

Email: mtomas@antiostherapeutics.com

Background and aims: ATI-2173 is a novel phosphoramidate liver-
targeted prodrug of clevudine that functions as an active site
polymerase inhibitor nucleotide (ASPIN). In Phase 1, ATI-2173
demonstrated potent hepatitis B virus (HBV) activity with sustained
off-treatment responses 4 to 24 weeks after discontinuation. The
SAVE-1 Phase 2a trial evaluated the efficacy of ATI-2173 + tenofovir
disoproxil fumarate (TDF) in treatment-naive chronic HBV-infected
(CHB) patients.

Method: A randomized, double-blind, placebo-controlled trial
(NCT04847440) was conducted at sites in Moldova and Ukraine.
Each cohort had 10 CHB patients randomized 8:2 to receive either
25 mg or 50 mg of ATI-2173 + TDF or placebo (PBO) + TDF daily for 90
days. HBV DNA and HBV RNA were measured using a Roche cobas
6800 (lower limit of quantification; LLOQ = 10 IU/ml, and 10 copies/
ml respectively). The Roche RNA assay is investigational use only.
Hepatitis B surface antigen (HBsAg) was measured using a Roche
Elecsys (LLOQ = 0.05 IU/ml).

Results: Most patients were hepatitis B e antigen-negative (90%).
Change from baseline virologic responses (HBV DNA) at the end of
treatment for TDF alone (N =4), 25 mg (N =8) and 50 mg ATI-2173 +
TDF (N =8) were —3.53, —3.72, and —3.54 log;, IU/ml, respectively. No
changes in HBsAg were observed. HBV RNA mirrored the HBV DNA
responses on treatment. At 12 weeks off treatment, viral load
response in the TDF arm was —0.66, while the 25 mg and 50 mg
arms had maintained suppression of —3.20 and -3.50 log;, IU/ml,
respectively (Figure). 0/4 in the TDF alone, 3/8 in the 25 mg cohort
and 3/8 in the 50 mg cohort had HBV DNA below the limit of
quantification <10 [U/ml at 12 weeks off treatment. By the week 12
visit, none of the 16 subjects in the ATI-2173 +TDF arms restarted TDF
compared to 1 of 4 in the TDF alone arm who restarted TDF at week 8
due to virologic relapse (HBV DNA >2000 IU/ml). An off-treatment
alanine aminotransferase (ALT) flare was observed in the TDF arm but
not in the ATI-2173 arms.

HBV DNA

-~ TDF + Placebo
-= TDF + 25mg ATI-2173
« TDF + 50mg ATI-2173

Mean logyg IU/mL
Change from Baseline

T T T T T 1
] 30 60 90 120 150 180

Day
Figure: Mean HBV DNA change from baseline across arms.
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Conclusion: Similar on- and off-treatment HBV DNA antiviral activity
was observed between 25 mg and 50 mg cohorts of ATI-2173 + TDE In
the off-treatment period, ATI-2173 + TDF provided prolonged HBV
DNA suppression, longer time to rebound, and absence of ALT flares
compared to TDF alone. 24-week off-treatment data will be presented
at the conference.

NAFLD: Diagnostics and non-invasive
assessment

0S096

Impact of type 2 diabetes on the accuracy of non-invasive tests of
liver fibrosis: a comprehensive analysis of 1, 051 biopsy proven
NAFLD patients showing clinical implications

Jerome Boursier!, Clémence M. Canivet', Charlotte Costentin?,
Adrien Lannes>, Adele Delamarre®, Nathalie Sturm®, Brigitte Le Bail®,
Sophie Michalak’, Frédéric Oberti’, Marie-Noélle Hilleret?,

Marie Irles-Depe?, Isabelle Fouchard?, Paul Hermabessiére?,

Justine Barthemon?, Bertrand Cariou®, Victor de Lédinghen?,
Marine Roux'. 'Angers University, HIFIH Laboratory UPRES EA3859;
2Grenoble University Hospital, Hepato-Gastroenterology Department;
3Angers University Hospital, Hepato-Gastroenterology Department;
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Grenoble University Hospital, Pathology Department; °Bordeaux
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Email: jeboursier@chu-angers.fr

Background and aims: It has been suggested that non-invasive tests
(NITs) of liver fibrosis are less accurate in type 2 diabetes (T2D). We
aimed to compare the diagnostic accuracy of six NITs between
patients with and without T2D, to explain the observed differences,
and to adapt diagnostic algorithms for clinical practice accordingly.
Method: 1, 051 patients with non-alcoholic fatty liver disease
(NAFLD), liver biopsy, blood fibrosis tests (NAFLD fibrosis score,
FIB4, Fibrotest, FibroMeterV2G), vibration controlled transient elas-
tography (VCTE), and the combinatory elasto-blood test
FibroMeterVCTE were included. The study end point was advanced
fibrosis (NASH CRN staging) on liver biopsy.

Results: The difference in result for NAFLD fibrosis score was highly
significant between patients with and without T2D, T2D being
included in the test formula. Consequently, only 11% of the patients
with T2D were included in the rule-out zone of the NAFLD fibrosis
score. AUROCs of the five other NITs were significantly lower in
patients with T2D, mostly because of a decrease in specificity. The
decrease of FIB4 specificity was explained by the significantly higher
age of patients with T2D. After adjustment for age, there was no
longer significant difference in FIB4 accuracy between patients with
and without T2D. The decrease of specificity observed for Fibrotest,
FibroMeterV2G, and FibroMeterVCTE was explained by age but also
by higher alpha2macroglobulin level which is known to increase in
T2D. Sensitivity of NITs was not affected by T2D but, because of the
twofold higher prevalence of advanced fibrosis in this group, it
masked a doubled raw number of false negatives in T2D. The
sequential algorithm FIB4-VCTE had 90.3% diagnostic accuracy in
patients without T2D versus only 79.0% in T2D (p<0.001). To
maintain rates of false-positives and false-negatives in a similar range
than obtained with the FIB4-VCTE algorithm in patients without T2D,
diagnostic algorithms in patients with T2D required specialized tests
(first-line  VCTE  or  FibroMeterV2G, then second-line
FibroMeterVCTE).

Conclusion: The diagnostic accuracy of NITs is different between
patients with and without T2D because of the different prevalence of
advanced fibrosis in these two populations, but also because T2D
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itself modifies the level of some biomarkers. The diagnosis of
advanced liver fibrosis in T2D should use first-line specialized tests.

05097

Machine learning algorithms identify novel biomarker
combinations for NAFLD

Jenny Lee!, Max Westphal?, Yasaman Vali', Yu Chen?,

Leigh Alexander?, Jerome Boursier®, Quentin Anstee®,

Aeilko Zwinderman', Patrick Bossuyt'. 'Amsterdam UMC, Locatie AMC,
Department of Epidemiology and Data Science, Amsterdam,
Netherlands; *Fraunhofer MEVIS, Data Science and Biostatistics, Bremen,
Germany; >Eli Lilly and Company Ltd, Lilly Research Laboratories,
Indianapolis, United States; “SomaLogic Inc, Boulder, United States;
>Angers University Hospital, Hepatology Department, Angers, France;
SNewcastle University, Translational and Clinical Research Institute,
Newcastle upon Tyne, United Kingdom

Email: j.a.lee@amsterdamumc.nl

Background and aims: Application of machine learning algorithms
for developing diagnostic tests (or NITs) has grown across multiple
disciplines, with models achieving promising classification perform-
ance levels. For non-alcoholic fatty liver disease (NAFLD), detection of
non-alcoholic steatohepatitis (NASH) and advanced fibrosis remains
challenging. We aimed to develop classifiers by applying machine
learning algorithms to stage NAFLD patients.

Method: Data from the LITMUS Metacohort, which includes adults
with biopsy-proven NAFLD were analyzed for NASH (NAS>4) and
advanced fibrosis (F>3), staged according to the NASH-CRN scale.
Thirty-three predictors (clinical characteristics, serum biomarkers
and FibroScan-VCTE) were included in the analysis. Any missing data
were handled by multiple imputation. Data were randomly split (75/
25) into training and validation sets. Gradient boosting method
(GBM) was applied to develop a classifier for each component of
NASH (ballooning, inflammation, steatosis) and for advanced fibrosis,
with repeated 10-fold cross-validation to tune hyperparameters.
Class predictions for each component of NASH were aggregated to
obtain a total NASH probability. Area under the receiver operating
characteristic (AUC) curve was used to evaluate performance.
Results: Data from 720 NAFLD adults were analyzed (training set:
540, validation set: 180), of which 53% had NASH and 26% advanced
fibrosis (including 7% cirrhotics). The AUCs for each component of
NASH in the training/validation sets were: steatosis (0.68/0.66),
inflammation (0.72/0.80), and ballooning (0.66/0.69). The aggregate
GBM model for NASH achieved an AUC of 0.79 in the training and 0.74
in the validation set. For the GBM model for advanced fibrosis, the
AUC was 090 and 0.84 in the training and validation sets,
respectively. Different predictors were selected as most informative
for the NASH components and fibrosis models (Table 1).

Table 1: Top five predictors for NASH components and fibrosis
models

Steatosis Inflammation Ballooning Fibrosis
1 Body mass Hemoglobin BMI Liver stiffness
index (BMI) measurement-
VCTE
2 Cytokeratin- Age Alkaline CK-18 M30
18 (CK-18) phosphatase antigen
M30 antigen
3 Age Hyaluronic acid Systolic blood Hyaluronic
pressure acid
4 Procollagen P3NP N-terminal type PRO-C3
11l peptide I collagen
(P3NP) propeptide (PRO-
C3)
5 Alanine Tissue inhibitor Aspartate Haemoglobin
transaminase matrix aminotransferase Alc
metalloproteinase
1 (TIMP1)

Conclusion: The GBM algorithm produced a high performing model
for detecting advanced fibrosis, performance was less impressive for
the NASH models. Better predictors, with understood associations to
steatosis, inflammation and ballooning, are needed to develop more

robust models for detecting NASH. Validation of the models in the
prospective LITMUS cohort is underway.
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Head to head comparison of MEFIB, MAST, and FAST for detecting
candidates with stage 2 fibrosis or higher among patients with
NAFLD

Beom Kyung Kim'2, Nobuharu Tamaki'?, Jinho Jung', Claude Sirlin’,
Atsushi Nakajima®, Rohit Loomba'. 'University of California San Diego,
La Jolla, United States; *Yonsei University College of Medicine, Korea, Rep.
of South; *Musashino Red Cross Hospital, Tokyo, Japan; *Yokohama City
University Graduate School of Medicine, Kanagawa, Japan

Email: roloomba@ucsd.edu

Background and aims: Non-alcoholic fatty liver disease (NAFLD)
patients with significant fibrosis ( fibrosis stage>2) are candidates for
pharmacological trials. Here, we compared head-to-head the
diagnostic accuracies of non-invasive models, MEFIB (magnetic
resonance elastography [MRE] plus FIB-4), MAST (magnetic reson-
ance imaging-aspartate aminotransferase [AST]), and FAST
(FibroScan-AST) for detecting significant fibrosis.

Method: This prospective study included 563 biopsy-proven NAFLD
patients undergoing contemporaneous MRE, MRI proton density fat
fraction (MRI-PDFF), and FibroScan from two prospective cohorts.
Each model was categorized into three classes as rule-in, indeter-
minate, and rule-out, using rule-in/-out criteria. Diagnostic perfor-
mances of models were evaluated by area under the receiver
operating characteristic (AUROC).

Results: The mean age was 56.5 years and 49% were male. Significant
fibrosis was observed in 51.2%. To predict significant fibrosis, MEFIB
outperformed both MAST and FAST (both p <0.001); AUROCs (95%
confidence interval) for MEFIB, MAST, and FAST as categorical
variables were 0.901 (0.875-0.928), 0.770 (0.730-0.810), and 0.725
(0.683-0.767), respectively. Using rule-in criteria, positive predictive
value of MEFIB (95.3%) was higher than FAST (83.5%, p =0.001), but
similar to MAST (90.0%, p = 0.056). Notably, MEFIB’s rule-in criteria
covered more of the study population than MAST (34.1% vs. 26.6%; p
=0.006). Using rule-out criteria, negative predictive value of MEFIB
(90.1%) was higher than either MAST (69.6%) or FAST (71.8%) (both p
<0.001).

Conclusion: MEFIB showed the reliability of rule-in/-out, with a
better predictive performance compared to MAST and FAST. Thus, a
two-step strategy by MEFIB (FIB-4 followed by MRE), may be used to
identify >2 stage fibrosis.

Key words: NAFLD, significant fibrosis, MEFIB, FAST, MAST, diagnosis,
validation
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Validation of the new 2021 EASL algorithm for the non-invasive
diagnosis of advanced liver fibrosis in non-alcoholic fatty liver
disease

Clémence M. Canivet"?, Adrien Lannes'?, Charlotte Costentin®,
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Paul Hermabessiére?, Justine Barthemon?, Victor de Lédinghen?,
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Background and aims: EASL recently proposed in its 2021 guidelines
an algorithm for the diagnosis of advanced liver fibrosis (AF) in
patients with non-alcoholic fatty liver disease (NAFLD). This original
algorithm is based on the sequential use of FIB4, then vibration
controlled transient elastography (VCTE) and, innovatively, on the use
of patented serum tests as third-line procedure. Our objective was to
evaluate the diagnostic accuracy of this algorithm (FIB4/VCTE/
patented serum test) in a large cohort of NAFLD patients.
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Method: 1, 051 NAFLD patients with liver biopsy were included in
three tertiaries centres. Four non-invasive fibrosis tests were
available: FIB4, VCTE, FibroMeter and Fibrotest. The ELF score was
available in a subgroup of 396 patients. AF was defined on liver biopsy
as fibrosis >F3 according to the NASH-CRN classification

Results: The median age was 58.1 years, half of the patients were
diabetic, and 60% were male. The prevalence of AF was 39.5%.
Agreement between two non-invasive fibrosis tests (FIB4 then VCTE,
VCTE then patented serum test) increased specificity and positive
predictive value to respectively 83-89% and 79-85%, versus 58-75%
and 56-65% with single fibrosis tests. Within the EASL algorithm, the
third line testing with a patented serum test allowed to correctly
reclassify 29% (FibroMeter), 42% (Fibrotest) and 65% (ELF) of the false
positive results following the FIB4 then VCTE sequence. All these
results justified the sequential use of NITs proposed by the EASL
algorithm. Accuracy of the EASL algorithm for the diagnosis of AF is
detailed in the Table. In the whole study population, both FIB4/VCTE/
FibroMeter and FIB4/VCTE/Fibrotest algorithms performed similarly.
Same results were obtained in the subgroup of 396 patients where
the FIB4/VCTE/ELF algorithm was available. In the whole population,
28.7% of F3-F4 patients were false negatives, among whom only 18.5%
had cirrhosis. The EASL algorithm provided 85% sensitivity for the
diagnosis of cirrhosis.

Conclusion: Our study validates the algorithm proposed by the EASL
in its latest 2021 guidelines for the diagnosis of AF in NAFLD.

Figure: Accuracy of the 2021 EASL algorithm for the diagnosis of AF

Whole study

population (n=1, 051) ELF group (n=396)
First line test FIB4 FIB4 FIB4 FIB4 FIB4
Second line test VCTE VCTE VCTE VCTE VCTE
Third line test FibroMeter  Fibrotest ~ FibroMeter  Fibrotest — ELF
Diagnostic accuracy (%) 814 82.8 84.1 85.9 874
Sensitivity (%) 713 713 73.5 73.5 735
Specificity (%) 88.0 90.2 89.4 92.0 94.3
Negative predictive value 82.5 82.8 87.1 874 87.7
(%)
Positive predictive value 79.6 82.7 77.6 82.2 86.6
(%)
Negative likelihood ratio 0.33 0.32 0.30 0.29 0.28
(%)
Positive likelihood ratio 5.97 732 6.93 9.24 12.93
(%)
0dd ratio 18.3 23.0 234 321 46.0
Second line test 573 573 55.1 55.1 55.1
requirement (%)
Third line test requirement ~ 38.3 383 354 354 354
(%)
Biopsy rate (%) 6.8 12.7 71 14.4 119
0s101

Utility of FIB-4 thresholds to identify patients with at-risk F2-F3
NASH based on screening data from a 2000 patient biopsy
confirmed cohort of resmetirom Phase 3 clinical trial, MAESTRO-
NASH

Jorn Schattenberg!, Naim Alkhouri2, Rebecca Taub?, Jim Hennan?,
Mazen Noureddin®, Stephen Harrison®. Johannes Gutenberg-
University Mainz; *Arizona Liver Institute; *Madrigal Pharmaceuticals,
Conshohocken, United States; “Madrigal Pharmaceuticals; >Cedar Sinai
Medical Center; ®Pinnacle Research, United States

Email: rebeccataub@yahoo.com

Background and aims: MAESTRO-NASH NCT03900429 is a 52-week
Phase 3 registrational double blind placebo controlled NASH clinical
trial to study the effect of resmetirom in patients with NASH and
significant liver fibrosis. Eligibility requires at least three metabolic
risk factors, fibroscan VCTE kPa >8.5 and biopsy-proven NASH with
fibrosis stage 1B, 2, or 3 (or 1A/C with PRO-C3>14), and NAFLD
activity score (NAS) >4 with at least 1 in each NAS component. FIB-4
of >1.3 is frequently used to identify potential at-risk NASH patients
and patients with FIB-4 <1.3 may be considered low risk.

Method: FIB-4 cutoff values of 1.3 and 1.0 were applied to ~2000
patients who screened for MAESTRO-NASH with screening labs,
fibroscan, MRE, MRI-PDFF and a screening liver biopsy. Relationships
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between screening FIB-4 >1.0 and >1.3 and liver biopsy NAS and
fibrosis stage were assessed.

Results: 56.9% F2, 40.3% F3, 24.4% F4 biopsy confirmed patients had
FIB-4 < 1.3 and, 46.4% of patients with active NASH (NAS>4) fibrosis
F2/F3 had FIB-4 < 1.3 (Table). 32.6% of F2 and 18.0% of F3 subjects had
FIB-4 < 1.0. In patients with active NASH (NAS>4), 41.7% of F2 and
17.3% of F3 subjects had FIB-4 < 1.0. NAS > 4 F2-F3 patients with FIB-
4 >1.3 had mean age 61.1 while NAS > 4 F2-F3 patients with FIB-4 <
1.3 had mean age 52.2 (p <0.001); those with FIB-4 > 1.0 had mean
age 59.9; NASH patients with FIB-4<1.0, had mean age 47.6 (p <
0.001). More low risk NAFLD patients (FO, F1A/C) had FIB-4 < 1.3 than
FIB-4 < 1.0 (FO, 84.3% versus 58.1%, respectively). Absolute values of
AST (p<0.0001), ALT (p <0.0001), PRO-C3 (p <0.0001), HbAlc (p=
0.0001), GGT (p<0.0001) and MRE (p <0.0001) showed statistically
significant differences between low risk (FO) and high risk (F2-F3)
NASH patients and could be used to further stratify risk.
Conclusion: Based on a large Phase 3 data set of biopsy confirmed
NASH patients, FIB-4 > 1.3 lacks the sensitivity to accurately identify
patients with at-risk F2-F3 NASH. The influence of age on FIB-4 may
require an age adjustment to ensure younger patients are not
removed from consideration for therapy.

FIB-4 (1.3) FIB-4 (1.0)

All Biopsy Subjects n < 1.3/total pts. % n < 1.0/total pts. %
FO 199/236 843 137/236 58.1
F1A/C 212/293 724  147/293 50.2
F1B 119/184 64.7  74/184 40.2
F2 253/445 56.9  145/445 32.6
F3 303/752 403  135/752 18.0
F4 21/86 244  10/86 11.6
All Subjects 1107/1996 555  648/1996 325
Patients with FIB-4 (1.3) FIB-4 (1.0)
Eligible NAS >4 %<1.3/NAS eligible %<1.0/NAS eligible

pts. pts.
FO NA NA
F1A/C 58.9 28.6
F1B 63.9 43.6
F2 55.8 41.7
F3 39.2 17.3
F4 NA NA
All Subjects 479 25.0

Liver tumours: Clinical aspects except therapy
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Radiomic model based on contrast-enhanced CT imaging to
predict early recurrence for patients with hepatocellular
carcinoma after radical resection

Liying Ren', Dongbo Chen?, Tingfeng Xu', Pu Chen?, Bigeng Zhao',
Hongsong Chen?, Weijia Liao". 'Affiliated Hospital of Guilin Medical
University, Laboratory of Hepatobiliary and Pancreatic Surgery; *Peking
University People’s Hospital, Peking University Hepatology Institute,
Beijing Key Laboratory of Hepatitis C and Immunotherapy for Liver
Disease, China

Email: liaoweijia288@163.com

Background and aims: Radical resection remains an effective
strategy for patients with hepatocellular carcinoma (HCC), unfortu-
nately, the postoperative early recurrence (recurrence within 2 years)
rate is still high. Therefore, we developed a radiomic model based on
preoperative contrast-enhanced CT (ce-CT) to evaluate the early
recurrence for patients with a single tumor.

Method: We enrolled a total of 422 patients from two centers who
were diagnosed with single HCC and received radical resection. At
first, the features from venous and arterial phase of ce-CT were
extracted based on the region of interest (ROI), and the early
recurrence related radiomic features were selected via the Least
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Absolute Shrinkage and Selection Operator proportional hazards
model (LASSO Cox) model and determined radiomic scores for each
patient. Then the clinicopathologic data were combined to develop a
model to predict early recurrence by Cox regression. Last we
evaluated the prediction effect of this model by multiple methods.
Results: A total 1915 radiomic features were extracted from ce-CT
images, and 31 of them were used to determine the radiomic scores,
which showed significant difference between early recurrence and
non-early recurrence groups. Univariate and multivariate Cox
regression analyses result showed radiomic scores and serum AFP
were independent indicators and were used to develop a combined
model to predict early recurrence. The area under the receiver
operating characteristic curve (AUC) were 0.77 and 0.74, while C-
indexes were 0.712 and 0.674, respectively in the training and
validation cohorts. The calibration curves and decision curve analysis
showed satisfactory accuracy and clinical utilities, as well. Kaplan-
Meier curves based on the recurrence-free survival (RFS) and overall
survival (0S) showed significant differences.

Conclusion: The preoperative radiomic model showed value to
predict early recurrence for patients with single HCC.
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Circulating vesicles hold etiology-related protein biomarkers of
cholangiocarcinoma risk, early diagnosis and prognosis
mirroring tumour cells
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Background and aims: Cholangiocarcinomas (CCAs), heterogeneous
biliary tumors with dismal prognosis, lack accurate early-diagnostic
methods, especially important for individuals at high-risk (i.e.
primary sclerosing cholangitis (PSC)). Here, we aimed to identify
precise non-invasive CCA biomarkers.

Method: Serum extracellular vesicles (EVs) from patients with: i)
isolated PSC (n = 39); ii) PSC without clinical evidences of malignancy
at sampling who developed CCA overtime (PSC to CCA; n=10); iii)
concomitant PSC-CCA (n = 14); iv) CCAs from non-PSC etiology (n=
26); and v) healthy individuals (n=41) were analyzed by mass-
spectrometry. Diagnostic biomarkers of PSC-CCA, non-PSC CCA or
CCAs regardless etiology (pan-CCAs) were defined, and their
expression evaluated in human multi-organs and within CCA
tumors at single-cell level. Prognostic EV-biomarkers for CCA were
described.

Results: High-throughput proteomics identified candidate diagnostic
biomarkers for PSC-CCA, non-PSC CCA or pan-CCA, independent to
sex, age and CCA subtype. Machine learning logit modelling disclosed
PLCH1/FGL1 algorithm with diagnostic value of AUC=0.903 and OR =
27.8 for early-stage PSC-CCA vs isolated PSC, overpowering CA19-9
(AUC=0.608, OR =2.0). An algorithm combining SAMP/A1AT allowed
the diagnosis of early-stage non-PSC CCAs compared to healthy
individuals (AUC=0.863, OR=18.5). Noteworthy, the levels of 6
proteins (ALBU;FIBB;FLG1;IGHAT;TLN1;IMA8) showed predictive
value for CCA development in patients with PSC before clinical
evidences of malignancy. Multi-organ transcriptomic analysis
revealed that serum EV-biomarkers were mostly expressed in
hepatobiliary tissues and scRNA-seq analysis of CCA tumors indicated
that some biomarkers -including PIGR, FGG, SERPINA1, FGL1- were
mainly expressed in malignant cholangiocytes. Multivariable analysis
revealed EV-prognostic biomarkers independent to clinical features,
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with FCN2/SDPR/FA9 panel being strongly associated to patients’
survival.

Conclusion: Serum EVs contain etiology-specific protein biomarkers
for the prediction, early diagnosis and prognosis estimation of CCA,
representing a novel tumor cell-derived liquid biopsy for persona-
lized medicine.
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Evaluation of the effectiveness of surveillance according to the
ultrasound liver imaging reporting and data system (US LI-RADS)
visualization score in patients with chronic hepatitis B

Min Kyung Park!, Yun Bin Lee, Yoon Jun Kim', Jung-Hwan Yoon',
Dong Ho Lee?, Jeong-Hoon Lee'. 'Seoul National University College of
Medicine, Department of Internal Medicine and Liver Research Institute,
Seoul, Korea, Rep. of South; 2Seoul National University College of
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Email: pindra@empas.com

Background and aims: Ultrasonography (US) is a standard surveil-
lance tool of hepatocellular carcinoma (HCC) in the high-risk group.
This study evaluated the detection power of the US and the
occurrence of primary liver cancer (PLC) according to the US Liver
Imaging Reporting and Data System (LI-RADS) visualization score.
Method: Consecutive patients with chronic hepatitis B undergoing
regular HCC surveillance were included in this cohort study.
Outcomes of interest included cumulative incidence of PLC and
false-negative rate of US (defined as no HCC on US conducted within 3
months prior to PLC diagnosis) according to baseline LI-RADS
visualization scores (A vs B/C). Risk factors associated with poor
visualization score were also analyzed.

Results: A total of 2, 002 patients were included in this study: 972
were classified as visualization score A and 1, 030 as either
visualization score B or C (score B, 1, 003; score C, 27). During a
median follow-up of 75 months (interquartile range, 69-77 months),
166 patients developed PLC (HCC, 158; others, 8). Patients with poor
visualization score (visualization score B or C) has significantly higher
risk of PLC than those with visualization score A (2.41%/year vs. 0.50%/
year: hazard ratio, 4.83; 95% confidence interval, 3.24-7.21; p < 0.001
by log-rank test) (Figure 1A). Higher false-negative rate of US was
observed in the poor visualization group than visualization score A
(43.5% vs. 20.0%). Furthermore, among 51.2% (85 of 166) patients
diagnosed as very early-stage PLC, merely 13.9% (10 of 72) of patients
with visualization score B/C were detected with US, while in 53.8% (7
of 13) among patients with visualization score A. Poor visualization
score was independently associated with the presence of liver
cirrhosis (adjusted odds ratio [aOR], 3.66) or fatty liver (aOR, 2.31),
high body mass index (aOR, 1.19), high FIB-4 score (aOR, 1.16), and
Child-Pugh score 6 (vs score 5: aOR, 2.24) (Figure 1B).
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Conclusion: Chronic hepatitis B patients with US LI-RADS visualiza-
tion score B/C had a higher risk of PLC as well as false-negative rate of
US than those with score A. Surveillance using alternative computed
tomography or magnetic resonance imaging might be highly
recommended for patients with US LI-RADS visualization score B or C.
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Training, validation and testing of a multiscale three-dimensional
deep learning algorithm in accurately diagnosing hepatocellular
carcinoma on computed tomography
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Background and aims: Liver cancer ranks second globally in cancer
death and has a high case-fatality rate. The Liver Imaging Reporting
and Data System (LIRADS) categorizes liver observations on cross-
sectional imaging based on hepatocellular carcinoma (HCC) risk.
Intermediate-risk observations require repeated scans making an
early diagnosis of HCC difficult. It remains uncertain if artificial
intelligence can improve the diagnostic performance of computed
tomography (CT) for HCC.

Method: We retrospectively collected archived thin-cut (<1.25 mm
slice thickness) contrast triphasic CT images in raw DICOM format
and relevant clinical information. CT observations were contoured
and categorized via LIRADS, with ground truth diagnosis of HCC
established via AASLD recommendations and validated by a clinical
composite reference standard based on subsequent 12-month out-
comes. We constructed several deep learning algorithms (NVIDIA
Tesla V100 GPUs, Dell Technologies), including the multiscale three-
dimensional convolutional network (MS3DCN, Figure 1) model
which uniquely considers the multi-phasic nature of CT, and followed
the Checklist for Al in Medical Imaging (CLAIM) framework for
algorithm training, validation and testing.

Figure 1. Model architecture of the MS3DCN deep learning
algorithm to achieve an accurate diagnosis of HCC
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Results: Among 2, 796 retrieved scans, 2, 281 were included with 3,
620 liver observations contoured. The cohort’s mean age was 58.4 +
14.2 years, 61.0% male, with 1, 214 (53.2%) at-risk for HCC. Median
observation size was 21.0 (IQR 12.6-41.3) mm; 793 (21.9%) had a
ground truth diagnosis of HCC. After randomly dividing observations
into training and validation sets in a 7:3 ratio, MS3DCN was the best-
performing algorithm at observation level for diagnosing HCC,
achieving an AUC of 96.9% (95%Cl 95.3%-98.2%), sensitivity 95.9%,
specificity 98.1%, positive predictive value (PPV) 93.7%, and negative
predictive value (NPV) 98.8%; compared to AUC 85.3% (95%CI 82.4%—
88.1%), sensitivity 71.3%, specificity 99.3%, PPV 96.7% and NPV 91.9%
for LIRADS. Sensitivity analysis found MS3DCN'’s diagnostic perform-
ance to remain robust, achieving an AUC of 96.3% (95%CI 95.8%-
97.6%) at patient level and 97.1% (95%Cl 95.3%-98.6%) in the at-risk
cohort. In external testing of an independent cohort of 551 scans and
780 observations, MS3DCN achieved an AUC of 98.0% (95%CI 96.8%—
99.0%) and 97.6% (95%Cl 96.0%-98.9%) at observation and patient
level respectively.

Conclusion: The MS3DCN deep learning model deployed to triphasic
CT was highly and robustly accurate in diagnosing HCC, superior to
LIRADS, with performance validated via internal validation and
external testing. Artificial intelligence-based technologies can facili-
tate precise establishment of diagnosis and improve clinical out-
comes. Supported by the Innovation and Technology Fund, the
Government of the HKSAR; and United Ally Research Limited, a
subsidiary of Hong Kong Sanatorium and Hospital Limited.
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Lifestyle factors and population attributable risk of
hepatocellular carcinoma in lean vs non-lean populations
Kali Zhou', Tiffany Lim', Jennifer Dodge', Norah Terrault',
Veronica Setiawan'. 'University of Southern California, Los Angeles,
United States
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Background and aims: Several lifestyle factors are associated with
risk of hepatocellular carcinoma (HCC), but actual impact may differ
in individuals with normal (lean) vs elevated (non-lean) body mass
index (BMI) due to differential prevalence. We aim to estimate the
population attributable risk (PAR) of modifiable lifestyle factors to
HCCburden in lean vs non-lean populations to prioritize these factors
for patient-level counseling and population-level cancer prevention.
Method: We conducted prospective analysis using data from the
Multiethnic Cohort (MEC), a large diverse cohort in Los Angeles
County/Hawaii with >20 years of follow-up. Incident HCC was
identified via cancer registry linkage. Lifestyle factors were obtained
from baseline questionnaire: smoking (never/former/current),
alcohol (nonef/low/heavy), diet quality (alternate Mediterranean
diet (aMED) score: Q1 =lowest to Q5 = highest adherence), physical
activity (none/low/high), and coffee intake (0, 1, >2 cups per day).
Lean was defined as BMI <23 kg/m? for Asians and <25 kg/m? for non-
Asians. BMI-stratified multivariable Cox models examined associ-
ation of each factor with HCC adjusted for age, sex, race/ethnicity,
diabetes, and hypertension, followed by calculation of PAR (%).

Results: Of 181, 346 at risk participants, 753 developed HCC during
an average follow-up of 19.8 years. 23.1% of cases vs 35.0% of non-
cases were lean. At baseline, prevalence of current smoking was
higher in lean vs non-lean cases (33.2% vs 21.8%); 23.1% in both
groups reported heavy alcohol use. No physical activity was reported
in 50.3% of lean vs 45.0% non-lean cases, while 76.4% vs 84.6% had
suboptimal adherence to aMED diet (Q1-4). >2 cups/day of coffee
was reported by 14.2% of lean vs 22.0% of non-lean cases. Smoking
(former vs. never: HR =2.08, 95% CI 1.39-3.09; current vs. never: HR
=441, 2.85-6.81) and coffee (>2 vs 0 cups/day: HR=0.47, 0.29-0.77)
were associated with developing HCC for lean participants, compared
to smoking (former: HR = 1.55, 1.26-1.89; current: HR=2.62, 2.04-
3.35), diet quality (Q5 vs Q1: HR=0.61,0.46-0.80), and coffee (>2 vs 0
cups/day: HR = 0.77,0.60-0.98) for non-lean participants. Alcohol use
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approached significance in the non-lean group (heavy vs none: HR
1.22, 0.98-1.53) while physical activity was not significant for either
group. Overall, the combined PAR for lifestyle factors was 65.2% in
lean compared to 37.4% in non-lean. The lifestyle factor with highest
PAR for both was coffee (45.1% lean, 14.8% non-lean), followed by
smoking (24.9% lean, 12.3% no-lean). All other lifestyle factors had
PAR <10%.

Conclusion: HCC burden can be substantially reduced through
modifiable lifestyle factors, more prominently for lean compared to
non-lean populations. Drinking >2 cups of coffee per day could
reduce up to 45% of HCC burden among lean individuals. Diet and
lifestyle counselling are critical to HCC prevention.
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Validation of the prognostic role of a new distinct assessment of
liver function in non surgical HCC patients
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Background and aims: While the role of distinct HCC tumor burdens
is quite consolidated, new insights about the impact of more granular
assessment of liver function in the prognosis of HCC patients are
emerging.

Avery recent review published in Journal of Hepatology described the
prognostic relevance of liver functional reserve across the various
non-surgical HCC treatments. Based on their experience, the authors
proposed a new staging algorithm combining liver functional reserve
and tumor bulk separating patients even within the Child-Pugh A and
B classes. The present study aims to validate the prognostic role of
such system.

Method: We retrospectively evaluated all patients with HCC who
were not surgically treated in two large Italian centers between 2010
and 2021. A Kaplan-Meier survival analysis was carried out
classifying patients according to the new classification proposed by
D’avola, Piscaglia et al. which identifies four different subclasses
considering the liver functional reserve:

LIR 1 (optimal) includes CPT class A patients with CPT score A5 and
with no previous hepatic decompensation, no high risk varices,
tumor related performance status (PS) <1 and ALBI grade = 1.

LIR 2 (suboptimal) includes CPT class A patients with ALBI grade <2
and PS<1 and either CPT score A5 but with a history of previous
hepatic decompensation or score A6 (regardless of previous history of
decompensation).

LIR 3 (intermediate) includes CPT class B patients with a CPT score of
B7 and PS<1 regardless of any previous decompensation.

LIR 4 (poor) includes decompensated CPT B or C cirrhotic patients
with a PS>2.
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Results: A total of 538 patients were analyzed. Median overall
survival was 41 months in LIR 1 (89 pts), 26 months in LIR 2 (209 pts),
20 months jn LIR 3 (84 pts) and 16 months in LIR 4 (156 pts).
Interestingly, LIR 1 median OS was significantly higher than LIR 2
subgroup ( p <0.05), despite both including only CPT class A patients.
LIR 2 OS which instead was closer to that of LIR 3 subgroup suggesting
an important prognostic role for ALBI grade and past episodes of
hepatic decompensation even for patients within the Child-Pugh A
class. Additionally within the CPT B/C classes, a current decompen-
sation must be kept separated from CPT B7 patients.
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Conclusion: This new classification based on more granular
assessment of liver functional reserve confirms its significant
prognostic impact with significant differences even within the
same Child-Pugh class.

Public health
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Structured early detection of compensated advanced chronic liver
disease-results of the SEAL program
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Background and aims: Detection of patients with compensated
advanced chronic liver disease (cACLD) is of pivotal importance to
prevent the occurrence of complications and improve prognosis.
However, a structured screening program to detect patients with
cACLD has not been implemented into daily routine. Therefore, it was
the aim of the SEAL (structured detection of early liver cirrhosis)
program to evaluate the usefulness of a structured screening program
to detect cACLD.

Method: SEAL was a prospective cohort study conducted in two
states in Germany, Rhineland-Palatinate and Saarland, between 01/
2018 and 02/2021. Patients participating in a precautionary program
(Check-up 35) with their primary care physician were offered
additional testing of liver function tests (AST and ALT). If AST/ALT
levels were elevated, the APRI score was calculated, and patients with
a score >0.5 were referred to a gastroenterologist/hepatologist for
more detailed evaluation of their liver disease. The primary end point
of this study was the diagnostic rate of cACLD (F3 and F4) compared to
a retrospective cohort (ICD-10 codes) of patients attending check-up
35 in the two states during 2016-2017 (n = 349, 570).

Results: In total, 11, 859 patients were enrolled into the SEAL
program. Slightly more women (54.5%) than men participated in the
program, and the mean age of the cohort was 60 years. Elevated LFTs
were found in 737 patients (6.1%). The most frequent aetiology of liver
disease was non-alcoholic fatty liver disease (59%) followed by
chronic alcohol abuse (18%). cACLD was detected in 45 patients. The
standardized incidence of cACLD in the SEAL cohort was slightly
higher than in controls (3.832%., 95% CI 2.475, 5.188 vs. 3.358%., 95%
Cl 3.136, 3.580). In logistic regression analyses, SEAL was not
associated with a higher detection rate of cACLD after adjusting for
age and gender (OR 1.141, one-sided 95% CI 0.801, +Inf). When
patients with decompensated cirrhosis at diagnosis were excluded
from the control cohort, SEAL was associated with a higher detection
rate of cACLD on logistic regression analysis (OR 1.586, one-sided 95%
CI 1.056, +Inf).

Conclusion: The implementation of a structured screening program
may increase the detection rate of cACLD in the general population. In
this context, the SEAL program may serve as a feasible concept.
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Abdominal obesity is key when evaluating interactions between
alcohol use and obesity for liver disease
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Background and aims: Alcohol use and obesity are independent risk
factors for chronic liver disease, but controversy exists regarding
possible interaction effects between alcohol and obesity for incident
liver disease, and regarding the best obesity measure to predict future
liver disease. The waist-hip ratio (WHR) as a measure of abdominal
obesity has been suggested to better reflect the metabolic risks
associated with obesity and the risk for incident liver disease
compared to body mass index (BMI), but population-based studies
are scarce. In a large population cohort, we compared the predictive
performance of BMI and WHR for incident liver disease, and their
interaction with alcohol use.

Method: Data from the Finnish health-examination survey (FINRISK
1992-2012 and Health 2000) were linked with national healthcare
registers for hospitalization, cancer and death related to liver disease.
Subjects with baseline liver disease were excluded. Predictive
performance was assessed by Harrell's C. Cumulative 10-year
incidence according to alcohol use (low use: men <176 g/wk;
women <120 g/wk; harmful use: men >392 g/wk, women >280 g/
wk) and waist-hip ratio (WHR) (reference: lowest sex-specific tertile;
abdominal obesity: highest sex-specific tertile), and alcohol and BMI
(healthy: BMI 20-25 kg/m?; obesity: BMI >30 kg/m?), were calcu-
lated by the Aalen-Johansen and Fine-Gray competing-risk methods
(subdistribution HRs adjusted for age, sex, education level, employ-
ment and marital status). Excess cumulative incidence was calculated

S80 Journal of Hepatology 2022 vol. 77(S1) | S1-5118


mailto:anita.arslanow@uni-mainz.de
mailto:fredrik.aberg@helsinki.fi

by subtracting the cumulative incidence observed in a specific group
from the cumulative incidence in the reference group.

Results: Study comprised 40923 adults: 47% men, mean age 50 years
(SD 14), 21% with BMI >30 kg/m? mean WHR 0.96 (men)/0.83
(women) (SD 0.07), and 82% with low alcohol use. There were 355
liver-related events during a median 12.9-year follow-up (IQR 7.8-
17.8).

C-statistic in predicting liver outcomes was 0.58 (95% CI 0.55-0.62)
for BMI and 0.72 (95% CI 0.68-0.75) for WHR. Supra-additive
interaction between harmful alcohol use and BMI for liver outcomes
was minimal, while the interaction between harmful alcohol use and
WHR was considerable (excess 10-year cumulative incidence due to
interaction: 3.96-0.28-0.88 = 2.8%, Figure).
Alcohol-WHR group Excess 10470l sHR{95% Q1) P
Low aleshol use + no abdaminal obesity (REFERENCE)

0.00 1.00

Hunsdul aleahol s + o shdomingd abesity 0.88(0.07-3.07) 4.71(2.80-7.93) <0001

Supra-addiive inferaction
|

Low alcokol use + sbdominad obisity 0.28(0.12-0.45} 1.41{1.08-1.83) 0.01

Harmiial atcohal se + sbdomers obesty 3.96(2.44-6.25)  7.54(5.15-11.03} <0.001

0 1 H 3 4 L]
Excess cumulative incidence, %

Alcohol-BMI group Excass 104rCl  sHR{95% Q) P

Loww aleahol usa + haaltty BMI [REFERENCE)- 000 1.00
Harmfud alcohl use + heatthy BMH 3,11(1.63-5.63) S5433I3ILRT1)  <0.000
L pra-aodive iferacion 0.25(0,07-0.50)  1.30{0.99-1.70) 0.06

¥

Hareutul aloahes uss + soety—JJ 3.56(179-6.74) 6.72(4,24-10.64) <0001

Excess cumuiative Incidence, %

Conclusion: WHR is superior to BMI in predicting incident liver
disease in the general population. WHR shows profound interaction
effect with high alcohol use for incident liver disease, which is not
seen with BML
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mortality of alcohol-associated liver disease worldwide: a call for
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Background and aims: Harmful alcohol consumption cause a
significant burden of disease worldwide. To date, the impact of
alcohol-related public health policies (PHP) in alcohol-associated
liver disease (ALD) has not been adequately addressed. We aimed to
assess the association between alcohol-related PHP and ALD
mortality worldwide.

Method: We performed an ecological multi-national study including
193 countries. We recorded socio-demographic data from the World
Bank Open Data source. We registered the presence of alcohol-related
PHP in each country from the WHO GISAH (in 2016). Data on alcohol
consumption measures and their harmful health consequences were
collected from the WHO Global Information System of Alcohol and
Health (GISAH) and the Global Burden of Disease (GBD) databases
(updated to 2019). We constructed generalized linear models (GLM)
with a Poisson family distribution, logit link, and a robust variance
estimator to assess the association between the number of PHP and
disease burden outcomes. The models were adjusted by population
size and population structure.

Results: We included 193 countries (7, 626, 289,120 inhabitants); the
median number of PHP was 7 [6-8]. The most developed categories
were drink-driving policies and countermeasures (92.2%), tax
regulations (87%), limiting drinking age (84.5%), and restrictions to
alcohol access (81.9%). Other categories were national license,
production, and selling control (81.9%), government monitoring
systems and community support (74.1%), control over advertising and
promotion (70.5%), and presence of a national plan (50.3%).
Importantly, as higher number of PHP was associated with lower
mortality due to cirrhosis (all causes) ( prevalence ratio [PR]:0.78 95%
CI: 0.67-0.90; p =0.001), mortality due to ALD (RP:0.81 95%CI: 0.68-
0.98; p =0.029), cardiovascular mortality (PR:0.81 95%CI: 0.67-0.98;
p=0.029), and alcohol use disorder (AUD) (PR:0.80 95%Cl: 0.63-0.99;
p=0.046) (Figure). The association between PHP on alcohol con-
sumption and burden of disease was significantly higher in Africa, the
Americas, and Asia.
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Figure: Relationship between alcohol-related public health policies and
(A) deaths due to cirrhosis (all causes), and (B) deaths due to alcohol-
associated liver disease (ALD) in 2019.

Conclusion: Those countries with a higher number of PHP had lower
mortality due to cirrhosis (all causes), mortality due to ALD,
cardiovascular mortality, and AUD. Our results strongly encourage
the development and implementation of PHP on alcohol consump-
tion worldwide.
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Smoking, alcohol consumption and combined association risk for
developing liver cancer in chronic hepatitis B: a prospective study
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Background and aims: Evidence of liver cancer with tobacco
smoking and alcohol consumption remains controversial. We
aimed to investigate associations between liver cancer risk and
alcohol consumption, smoking, and the combined interaction
between these two risk factors in this prospective study.

Method: Baseline smoking and alcohol consumption were collected
from all subjects in a population-based prospective cohort. Cox
proportional hazard regression models were used to estimate hazard
ratios (HRs) and 95% confidence intervals (Cls) adjusting for potential
confounders. The population attributable fractions (PAFs) were
estimated. The cumulative incidences of liver cancer were generated
with the use of Kaplan-Meier methods and compared based on the
log-rank test.

Results: A total of 4003 participants were included in this study up to
3 years of follow-up, 72 liver cancer cases were identified. Alcohol
consumption was found to increase the risk of liver cancer with a
non-significant difference (Adjusted HR=1.19, 95% CI=0.66-2.16,
PAF = 3.83%). Smoking increased the risk of liver cancer in men (HR =
1.59, 95% Cl=1.22-2.06, PAF=26.69%). A dose-responsive pattern
between the duration and intensity of smoking and the risk of liver
cancer was noted. Similar results were also observed in men. Further
statistical analysis revealed interactions between the effect of
smoking and alcohol consumption on the risk of liver cancer,
contributing to 11.12% of liver cancer cases in our cohort.
Conclusion: The findings further support smoking is an independent
risk of liver cancer with a clear dose-and duration-dependent
relation. We also showed the combined effect of alcohol consumption
and smoking on the development of liver cancer.
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Figure 1: The synergistic effect of smoking and alcohol contributed to
liver cancer risk (A. All population; B Male sex).
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Figure 2: The cﬁmulative incidence of liver cancer by drinking and
smoking status (A. Smoking; B. Drinking).
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Sweden between 2005 and 2019
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Background and aims: Chronic liver diseases affects approximately
844 million individuals and causes an estimated two million deaths
per year. The most common causes are chronic viral hepatitis,
alcohol-related liver disease and non-alcoholic fatty liver disease.
With the availability of curative treatments and effective vaccines for
viral hepatitis and increasing prevalence of metabolic syndrome-the
landscape of liver diseases is shifting. In this study, we aimed to
describe the incidence and prevalence of a wide range of chronic liver
diseases as well as their role in mortality in Sweden.

Method: In this register-based, nationwide cohort study, aggregated
statistics, stratified on categories of age, sex and geographical
locations, on all adult Swedish inhabitants with a diagnosis of liver
disease during 2005 to 2019 were obtained from National registers.

Results: During 2005 to 2019, there were substantial changes in the
epidemiology of liver diseases in Sweden. The incidence of alcohol-
related cirrhosis increased by 18% annually (incidence rate 13.1/100,
000 in 2019). The incidence rate of non-alcoholic fatty liver disease
and cirrhosis with unspecified etiology increased by 14% and 20%
annually respectively (incidence rate 15.2 and 18.7/100, 000).
Furthermore, incidence rates of chronic hepatitis C steeply declined,
while autoimmune hepatitis increased (3.4/100, 000). In parallel with
the increasing incidence of liver cirrhosis, liver malignancies have
become more common.

The most common causes of liver related mortality were alcohol-
related disease without a code for cirrhosis, alcohol-related cirrhosis,
and unspecified liver disease with mortality rates of 4.1, 2.9, and 2.8/
100, 000. Most liver diseases were more frequent amongst men.
Furthermore, varying differences was seen in the incidence rate
between regions, with some etiologies (e.g autoimmune liver
diseases) being more common in rural areas.

Conclusion: The incidence rates of non-alcoholic fatty liver disease,
alcohol-related cirrhosis, unspecified liver cirrhosis has increased
during the last 15 years, in parallel with a decreasing incidence of
viral hepatitis. The incidence of AIH and hepatobiliary malignancies is
also increasing. Worryingly, mortality in several liver diseases
increased, likely reflecting the increasing incidence of cirrhosis.
Significant disparities of liver diseases exist across sex and geograph-
ical regions, which needs to be considered when allocating
healthcare resources.
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Background and aims: Systemic inflammation has been associated
with an increased risk for cardiovascular events. Liver cirrhosis is
associated with both systemic inflammation and endothelial dys-
function. However, a possible link between liver cirrhosis and
cardiovascular diseases remains poorly investigated. We here aimed
to analyze the risk of cardiovascular events (myocardial infarction
and stroke) in patients with liver cirrhosis compared to non-cirrhotic
patients in a population-based study from Northern Germany.
Method: Analysis was based on administrative data from one large
German public health insurance fund. All adult individuals continu-
ously insured until death or the end of observation period (2010-
2019) were included. We used a pre-observation period (2010-2012)
to exclude individuals with cardiovascular events prior to the start of
observation in 2013. The presence of liver cirrhosis and cardiovas-
cular risk factors were identified using ICD-10 codes. Myocardial
infarction and stroke were analyzed as a composite and as individual
end points. To determine the risk of cardiovascular events in patients
with liver cirrhosis we used a multivariable Cox regression adjusted
forage, gender and selected cardiovascular risk factors (hypertension,
heart failure, atherosclerosis, chronic ischemic heart disease, obesity,
nicotine abuse, dyslipidemia, diabetes, alcohol abuse and chronic
renal failure with dialysis).

Results: A number of 1.29 million patients were included. Liver
cirrhosis was present in 6, 517 individuals (0.51%) at the start of the
observation in 2013. Individuals with liver cirrhosis were older (62.8
vs. 55.9yr), more often male (60.4% vs. 44.6%) and had more
comorbidities (e.g. alcohol abuse 39.5% vs. 2.3% or atherosclerosis
11.3% vs. 5.4%). Overall incidence of cardiovascular events was
significantly higher among patients with cirrhosis (7.7% vs 5.9%, p <
0.001). This difference was also documented when limiting the
analysis to the incidence of strokes (5.1% vs 3.5%, p<0.001). In
contrast, myocardial infarctions occurred with a similar frequency in
cirrhotic and non-cirrhotic individuals (2.8% vs 2.6%, p = 0.327). After
adjusting for potential confounders in the multivariable cox
regression analysis liver cirrhosis was associated with a 20.9% and
37.3% higher risk of overall cardiovascular events (p<0.001) and
strokes in particular, respectively, while there was no risk difference
with regard to myocardial infarction (p =0.703).

Conclusion: Liver cirrhosis is associated with a higher risk of stroke.
Importantly, this link is independent from other established
cardiovascular risk factors. A correspondingly higher risk of myocar-
dial infarction could not be demonstrated.
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MiR-122, the regulator of the immune privileged liver
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Background and aims: The liver, an immune privileged organ, is a
sanctuary for acute and chronic infections and a frequent site for
metastasis due to its immunosuppressive environment. Chronic liver
inflammation is a major risk factor for primary liver cancer.
Hepatocellular carcinoma (HCC) is the fourth leading cause of
cancer related death, and metastatic liver cancer occurs even more
often. Fatty liver is apparent in 30% of the western world due to
western diet and lifestyle, increasing the risk of non-alcoholic
steatohepatitis (NASH). NASH fuels chronic inflammation which
could progress to cirrhosis and HCC.

Method: MicroRNA-122 (miR-122), the liver specific microRNA, plays
important roles in regulating several liver-specific processes and was
reported to be significantly down-regulated in HCC. Our group has
shown that: Inflammatory mediators regulate miR-122 expression
and secretion i.e. TNFa (Rivkin M et al Gastroenterology 2016). In
NASH, miR-122 is decreased in livers with increased inflammation,
steatosis and fibrosis. Upon increasing miR-122 expression the NASH
pathologies reverse (Chai C et al Gastroenterology 2020). MiR-122
functions as a hormone, it is produced in hepatocytes and affects
remote tissue (Chai C et al Gastroenterology 2017). Concurring with
previous studies, we have shown that miR-122 has tumor suppressive
effects through numerous mechanisms (Simerzin A et al Hepatology
2016).
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Figure: MiR-122 null mice develop fibrosis and ductular proliferation as well as initiation
of an inflammatory response. Liver sections from miR-122 null mice (null) and wild type
(WT) controls were obtained at the indicated ages (weeks). Staining for haematoxylin
eosin (H&E) and fibrosis (Sirius red). Immunohistochemical staining for cholangiocytes
(CK19), T cells (CD3) and Kupffer cells (F480).

Results: We generated a genetically modified mouse model by
deleting 60nt of miR-122, (miR-1222%°), The miR-1222%° mice
develop fibrosis and ductular proliferation as well as initiation of an
inflammatory response already by the age of 3 weeks progressing
with age. At a later age these mice develop NASH and HCC (age 40-80
weeks old). In a model of metastasis to the liver, miR-1222%° develop
significantly more secondary tumors in the liver with an aggressive
phenotype. RNA-seq analysis revealed enhanced epithelial-to-mes-
enchymal transmission (EMT). This was associated with an increase
in ADAM17 expression, a known target of miR-122, which we have
collaboratively shown, induces necroptosis of endothelial cells and
cause enhanced tumor cell invasion into parenchyma (Bolik ] et al, |
Exp Med paper in press). All these results teach to the pivotal role of
miR-122 in liver tolerance, inflammation and tumorigenesis.
Conclusion: Overall, miR-122 is on the one hand “anti-inflamma-
tory” and on the other hand a “tumor suppressor.” Understanding the
regulation of miR-122 and its downstream effects could shed light on
mechanisms of the diseased liver and potentially identify disease
biomarkers and lead to therapeutic strategies.
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Background and aims: CCA is a highly lethal primary liver cancer
with an increasing incidence and limited therapeutic options. The
primary cilium has been postulated to have a tumor-suppressor role
in the biliary tract being involved in several cancer-related pathways
including WNT, Hedgehog and NOTCH. Here, we aimed at identifying
and functionally characterizing primary cilium-associated genes with
translational relevance for CCA prognostication and treatment.
Method: Whole-transcriptome profiling was performed with RNA-
Seq on laser micro-dissected FFPE resected tissue specimens.
Knocking-down of OFD1 showed was performed using siRNA
interference transfections of CCA cells. Immunofluorescence staining
of cilia markers was used to analyze and count cilia.

Results: Overall, 70 CCA patients were included, 51% (36) had
intrahepatic and 49% (34) had extrahepatic CCA. Among 3392 and
6315 differentially expressed genes between tumour and normal
tissue and tumour and stroma, OFD1 was the top-ranked cilium-
associated gene (fold-change>2.5, p <0.01). siRNA-mediated deple-
tion of OFD1 induced ciliogenesis and suppresses tumour growth
in vitro in normal cholangiocyte and 4 different CCA cell lines. In the
Western blot, OFD1 knockdown significantly increase the expression
of ciliary proteins such as PCM1, ARL13B and Acetylated Tubulin,
while OFD1 overexpression reduced their expression. When asses-
sing the impact of OFD1 on prognosis, higher expression of OFD1 was
significantly associated with a worse overall survival in resected CCA
patients (10 vs 39 months; HR 2.33, 95%CI 1, 01-5, 31, p=0.03).
Conclusion: We demonstrated that OFD1 acts as an oncogene in CCA
and experimentally-induced depletion of OFD1 stimulated ciliogen-
esis and suppressed tumour growth in vitro. Interestingly, higher
OFD1 expression adversely impacted survival of CCA patients
undergoing curative-intent resection. This work identifies the
primary cilium-associated gene OFD1 as a novel promising thera-
peutic target and prompts ciliotherapy development in CCA.
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Background and aims: Human antigen R (HuR) or Embryonic Lethal
Abnormal Vision-Like 1 (ELAVL1) is a ubiquitous member of the ELAV/
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Hu family of RNA-binding proteins (RBPs). Under normal physio-
logical conditions HuR is primarily nuclear. However, upon specific
stimuli, e.g. stress signals, HuR translocates to the cytoplasm where it
functions as a potent regulator of the stabilization and translation of
target mRNAs. By binding to U/AU-rich elements (AREs) typically
present in the 3’-untranslated region (UTR) of mRNAs, HuR post-
transcriptionally controls the expression of many proteins and hence
governs diverse molecular and cellular functions. Thus, in addition to
its implication in disease, HuR is involved in physiological processes,
e.g. adipogenesis, myogenesis, senescence, and immune response.
However, the role of HuR in hepatic glucose metabolism remains to
be addressed and constitutes the main aim of the present work.
Method: HuR expression was modulated in cultured primary mouse
hepatocytes and in the THLE-2 human liver cell line stimulated with
glucagon, glucose or insulin, as well as in mice fed a high-fat diet
(HFD) during 4 days or subjected to glucagon administration for 30
min. Next, changes in glucose levels, RNA and protein expression,
HuR localization, fluxomic analysis with *C-uniformly labelled
glucose, RNA and RNA immunoprecipitation (RIP) and sequencing
(Seq) assays were performed.

Results: Hepatic HuR expression was increased after intraperitoneal
administration of glucagon in mice, while it remained unchanged in
the glucagon receptor knockout animal model. Conversely, HuR
expression decreased in mice upon insulin injection into the inferior
cava vein. Importantly, HuR expression was significantly upregulated
in the liver of a cohort of type Il diabetes mellitus (T2DM) patients
and in the insulin resistance in vivo model consisting of mice fed a
HFD during 4 days. HuR was mainly located in the nucleus upon
glucose and insulin stimuli, whereas it translocated to the cytoplasm
after glucagon administration. Silencing the expression of HuR in the
HFD mouse model sensitized the liver to insulin-mediated glucose
uptake and subsequent glycolysis, while its gluconeogenic capacity
was reduced. Importantly, ablating hepatic HuR expression resulted
in a two-fold reduction of subcutaneous white adipose tissue weight
due to increased lipolysis. Moreover, RNA-Seq analysis revealed
different expression signatures of RNAs involved in glucose metab-
olism upon modulation of HuR expression. Finally, RIP-Seq experi-
ments identified a panel of HuR-interacting mRNAs encoding
proteins with molecular functions that helped explain how HuR
controls liver glucose homeostasis.

Conclusion: Given that HuR appears to be a master regulator of
glucose metabolism, we propose that HuR ought to be considered as a
potential pharmacological target for the clinical management of
T2DM.
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Primary cilia in biliary regeneration-a potential approach to
improve outcomes in liver transplantation
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Background and aims: Biliary complications (BC) are one of the most
common complications after orthotopic liver transplantation. Up to
25% of liver transplant recipients will develop BC, a major factor
determining long term patient survival. BC have been associated with
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pre-transplant cold storage conditions, hypoxia and insufficient
regeneration of biliary epithelial cells (BEC) following transplant-
ation. BEC have primary cilia (PC), a unique organelle that is crucial to
sense the extracellular environment and regulate cell proliferation. In
this study we investigate the impact of PC and regeneration in the
setting of BC arising post liver transplantation.

Method: Human biopsies were used to study the structure/function
of PC in liver transplant recipients with (N =7) and without BC (N =
12). We developed novel murine models of liver pre-transplantation
stages, where we can study the role of PC in BEC, using conditional
ablation of PC (K19CreER" KIF3AM*/MX mouse model). Lastly,
Tubastatin Awas used to stabilise PC and promote BEC regeneration,
in a combination of in vitro and in vivo models of cold storage.
Results: BEC’s PC are shortened prior to transplantation in livers that
later develop BC (p=0.006). We identify hypoxia as the main
molecular mechanism responsible of this damage during cold
storage conditions.

Hypoxia induced shortening/loss of PC triggers the onset of cellular
senescence, impairing the regenerative capacity of BEC in vitro and in
vivo. We also explore how hypoxia-independent genetic ablation of
PC induces cellular senescence, indicating the presence of a feedback
loop that negatively impacts the regenerative response of BEC after
liver transplantation.

Inhibition of cellular senescence (using p21~/~ mice or by adminis-
tration of senolytics) preserves PC during cold storage (p=0.0004),
improving BEC regeneration. We finally show how stabilisation of PC
during cold storage improves BEC proliferation in vitro (p =0.0005).
Conclusion: pre-transplantation hypoxic conditions trigger the loss
of PC in BEC, impairing biliary regeneration through cellular
senescence. Our results indicate that PC represent a potential novel
therapeutic target to improve biliary regeneration and prevent BC
development during liver transplantation.
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NFATc1 drives progressive liver inflammation and fibrosis by
regulating pro-apoptotic stress responses
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Background and aims: Chronic liver inflammation lead to fibrosis
and cirrhosis, which is the 12th leading cause of death in the world.
Many acute and chronic liver disorders including hepatic inflamma-
tion originate from stress conditions followed by some complex inter
cellular processes. Progression of the disease can progress to
distinctive cirrhosis and hepatocellular carcinoma development.
Here, we