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ABSTRACTS

1 | MASH RESOLUTION WITHOUT
FIBROSIS WORSENING AFTER
BARIATRIC SURGERY IMPROVES
LONG-TERM SURVIVAL

Guillaume Lassailly, Robert Caiazzo, Viviane Gnemmi,
Helene Verkindt, Line-Carolle Ntandja-Wandji, Massih
Ningarhari, Emmanuelle Leteurtre, Violetta Raverdy,
Sebastien Dharancy, Alexandre Louvet, Fran ois
Pattou and Philippe Mathurin, CHU De Lille

Background: Health agencies are waiting for studies
with an extended follow-up evaluating whether resolu-
tion of MASH without worsening of fibrosis is associated
with reduced risk of mortality. This study assessed the
impact of histological evolution on long-term survival in
MASH patients treated with bariatric surgery. Methods:
From 1994 to 2022, 2940 bariatric surgery candidates at
CHU de Lille were prospectively included. Liver biopsy
was performed systematically at baseline and a
consecutive biopsy was proposed at one year for
MASH patients. We studied in univariate and multi-
variate analysis the 15-year survival of baseline MASH
and fibrosis as well as MASH resolution without
worsening of fibrosis after surgery. Results: At base-
line, liver biopsy was available in 2687 (91%) patients,
in whom 232 (8.6%) had biopsy-proven MASH. Paired
biopsies before and 1 year after surgery were available
in 146/232. Median follow-up of patients with biopsies
was 14.7 years. At baseline, MASH patients were
different than no-MASH patients for: age 47 vs 42 vy,
AST 37 vs 22 IU/L, GGT 56 vs 29 IU/L, glucose 133 vs
98 mg/dL, steatosis 60% vs 20% and fibrosis 2 vs 0
(p <0.001 for all), but not for BMI 45.8 vs 46.2 kg/m?. At
baseline, patients with MASH and patients with
significant fibrosis (>F2) had lower 15-year survival:
83.9% vs 92.7% p <0.001; 79.8% vs 94.0% p <0.001
respectively. After surgery, MASH resolution without
worsening of fibrosis was associated with better
biological and histological improvement in terms of
steatosis 5% (1-20) vs 20% (10-40), fibrosis 1(0-2) vs
3(2-3), AST 21(18-27) vs 29(17-38) IU/L, GGT 22(14-
33) vs 32(17-80) IU/L, glucose 93(86-108) vs 104(86-
117) mg/dL (p <0.001 for all). MASH resolution was
associated with a better 15-year survival in univariate
analysis (88.4% vs. 70.8%, p =0.009) and multivariate
analysis (HR 0.37, p=0.02) adjusted for age, gender,
BMI, diabetes, arterial hypertension, dyslipidemia, and
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baseline fibrosis. Interestingly, 15-year survival of
patients with MASH resolution became similar than
those without baseline MASH: 88.4% vs 92.4%,
p=0.4 (Figure). 95% of patient with fibrosis regression
had MASH resolution. Those achieving a fibrosis
regression to FO-F1 at 1 year had a better survival
(87.5% vs 69.7% p < 0.01); however, it remained lower
compared to baseline FO-F1 patients 95.2% vs 87.5%
p=0.03. Conclusion: Resolution of MASH without
worsening of fibrosis is a predictive factor of long-term
survival. Fibrosis regression was observed mainly
after MASH resolution.

15 years survival according to
NASH resolution without worsening of fibrosis.
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2 | RIVET TRIAL: PHASE 2 RCT OF
RIFAMYCIN SV MMX, A NOVEL
RIFAMPIN ANALOGUE, ON GUT-
BRAIN AXIS CHANGES IN
CIRRHOSIS AND MINIMAL HEPATIC
ENCEPHALOPATHY
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Michael Fuchs®, Brian C. Davis’, Vishwadeep
Ahluwalia®, Robert Cadrain®, Masoumeh Sikaroodi®
and Patrick M Gillevet®, (1)Virginia Commonwealth
University and Central Virginia Veterans Healthcare
System, (2)Virginia Commonwealth University and
Richmond VA Medical Center, (3)Richmond VA Medical
Center, (4)McGuire Veterans Affairs Medical Center, (5)
Virginia Commonwealth University, (6)Mcguire Veterans
Affairs Medical Center, Moseley, VA, (7)Hunter Holmes
McGuire VA Medical Center, (8)George Mason
University

Background: Minimal hepatic encephalopathy (MHE)
is associated with poor outcomes but treatment
strategies are limited. Rifamycin SV MMX (RiVM) is a
novel rifampin derivative which a non-absorbable anti-
biotic with maximal impact in the colon. Aim: Evaluate
impact of RiVM on microbiome, safety & gut-brain axis
in an RCT. Methods: We performed a phase 2 placebo-
controlled, double-blind RCT under FDA IND. We
randomized cirrhosis outpts with MHE (PHES or Stroop)
1:1 into RiVM or placebo 600 mg BID (1200 mg) BID for
30 days with 7 day post-drug f/u. There were 4 visits;
baseline, day 7, 15 & 30. Primary outcome was stool
microbial change (cirrhosis dysbiosis ratio CDR, high =
good) in rifamycin vs placebo through 16SrRNA
sequencing from baseline to day 30 (end). CDR is the
ratio of Lachnospiraceae + Ruminococcaceae + Veillo-
nellaceae to Enterobacteriaceae + Bacteroidaceae.
Secondary outcomes were gut-brain (cognition, serum
ammonia, optional brain MR spectroscopy, MRS),
inflammatory (stool calprotectin), PROs (SIP: total,
physical, psychosocial, high=worse) and handgrip
strength. Comparisons between/within gps & delta (A
Post minus Pre) values were compared. Results: 58
pts were screened; 8 had overt HE, 11 screen failed due
to no MHE on testing, 9 were not interested. Ultimately
30 pts were enrolled (15/gp), who completed the study
without any safety concerns, including the post-drug
visit with good adherence. Groups were largely equiv-
alent on baseline but ammonia & SIP scores were
higher in RiVM vs placebo (Fig B). 7 RiVM and 11
placebo-assigned pts agreed & were eligible for the
optional brain MRS. Microbiota: CDR decreased in
RiVM pts due to |Lachnospiraceae & Ruminococca-
ceae, although Bacteroidaceaet. There was |a-diver-
sity & significant p-diversity change with clustering of
post-RiVM vs pre & post-RiVM vs post-placebo (Fig D/
E). Labs: No change in MELD-Na but ammonia &
calprotectin decreased in RiVM vs baseline and A
ammonia was higher in RiVM (Fig B); no change in
placebo. Cognition and Brain MRS: Although serial
dotting, which tests for psychomotor speed improved in
RiVM, no other changes were seen within/between gps.
Brain Glutathione twith RiVM & decreased in placebo
(p=0.03) on brain MRS but remaining metabolites
(choline, myoinositol, glutamate/glutamine) remained

similar. PROs: APhysical SIP and handgrip were higher
indicating improved strength & better physical QOL with
RiVM vs placebo. Conclusion: In this phase 2 double-
blind, placebo-controlled RCT of rifamycin SVMMX in
patients with cirrhosis and MHE, we found no safety
concerns. RiVM Rx resulted in lowered gut microbial a-
diversity and cirrhosis dysbiosis ratio. RiVM therapy
was associated with reduction in blood ammonia and
improved physical function and handgrip. There was
also a reduction in brain oxidative stress with RiVM but
no change in cognitive testing. RiVM, with predominant
colonic action, may have important gut-brain axis
modulatory impact in cirrhosis and MHE.

FigA i X (n=15) Placebo (n=15) FigB: Delta(End | RifamycinSV | Placebo |Pvalue |Interpretation
Baseline | Drug-end | Baseline | Drug-end MMX(n=15) | _(n=15)

Shannon 245:034 | 2.12:033% | 2.46:054 | 2472041 | [MELDNa 0075153 | 0711190 [021

| diversity | Ammonia | 1142198 | 0.24:8.56 | 0.05
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7.956.6 7.247.6 | 46.6+116 | 47.4411.0 hannon di 20.29+0.497 | 0.00420.53 | 0.12

Fig C: Placebo end vs RiVM end _ Fig D: RiVM baseline vs RiVM end, blue

purple points in the blue oval  points in the blue oval show separate
show separate clustering clustering
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3 | SERIAL ENDOSCOPIC aggravation of esophageal varices on follow-up (24%

INJECTION SCLEROTHERAPY WITH
N BUTYL CYANOACRYLATE GLUE
VERSUS RADIOLOGICAL
INTERVENTION FOR SECONDARY
PROPHYLAXIS OF GASTRIC
VARICEAL HEMORRHAGE IN
PATIENTS WITH LIVER CIRRHOSIS
(CRISP-GV): A RANDOMIZED
CONTROLLED TRIAL %

Sagnik Biswas, Manas Vaishnav, Shekhar Swaroop,
Umang Arora, Arnav Aggarwal, Piyush Pathak, Abhinav
Anand, Anshuman Elhence, Deepak Gunjan, Saurabh
Kedia, Soumya Jagannath Mahapatra, Shivanand
Gamanagatti and Dr Shalimar, All India Institute of
Medical Sciences, New Delhi

Background: Acute variceal bleed (AVB) from cardio-
fundal varices (GOV-2/IGV-1) is associated with high
mortality rates in patients with liver cirrhosis. No
consensus exists on the best modality to prevent
rebleeding after an index episode of bleeding. Meth-
ods: Consecutive cirrhosis patients with AVB from
cardiofundal varices, after primary hemostasis by endo-
scopic obturation with cyanoacrylate glue (CYA), were
randomized into two arms. In the ‘endoscopic interven-
tion” (El) arm, endoscopic obturation with CYA was
repeated at regular intervals (1, 3, 6 and 12 mo); while
in the ‘radiological intervention’ (RI) arm, patients
underwent transjugular intrahepatic portosystemic
shunt (TIPS) or balloon-occluded retrograde trans-
venous obliteration (BRTO); preferably BRTO, if a shunt
vessel was present. Hepatic venous pressure gradient
(HVPG) was measured at baseline and 1 month.
Primary outcome measures included rebleed rates
and all-cause mortality at 1 year. Results: We
randomized 90 patients (n=45 in each arm), median
age 46 (35-55) years with mean (+SD) Child and
MELD scores at baseline 7.4+1.8 and 12.3+3.2,
respectively. Alcohol was the predominant etiology of
cirrhosis in 33 (36.7%) patients. There were no
differences in baseline characteristics between the two
arms. In the Rl arm, 25 patients underwent BRTO and
20 underwent TIPS. Median follow-up was 17.9 and
16.4 months, for El and RI arms, respectively. Rebleed
rates at 1 year were significantly higher in the El arm
compared to Rl arm: 13 (28.9%) vs 3 (6.7%); p=0.010
(Figure 1a). Mortality at 1 year was 12 (26.7%) in the El
arm versus 7 (15.6%) in the RI arm (p=0.108)
(Figure 1b). Technical success for glue injection, TIPS
and BRTO was 100%, 100% and 96.2% respectively.
Worsening of ascites after radiological intervention was
reported by 12 (26.7%) patients versus 2 (4.4%) in El
arm; p=0.007. On sub-group analysis, patients under-
going BRTO had a statistically insignificant median rise
in HVYPG (2 mm versus 1 mm of Hg; p=0.715) and

versus 11%; p=0.150) compared to the El arm. There
was no significant difference in complications, rebleed-
ing rates and overall mortality at 1 year between those
undergoing TIPS as compared to BRTO. The probabil-
ity of remaining free from all-cause rebleeding at 1 and
2 years was 70.7% versus 93%, and 52.3% versus 93%
for the El and RI arms, respectively (Figure 1a).
Conclusion: Radiological intervention for secondary
prophylaxis significantly reduces rebleeding in patients
with liver cirrhosis with GV hemorrhage but does not
provide any survival benefit. TIPS and BRTO have
comparable complications, rebleeding and mortality
rates on follow-up.

Figure1

(a) Kaplan Meier curve demonstrating cumulative freedom from rebleeding between the endoscopy and radiological
intervention arm at 1 year (Log-rank p<0.001)

(b) Kaplan Meier curve demonstrating differences in overall survival between the endoscopy and radiological intervention arm
at 1year (Log-rank p=0.108)

Figure 1 (a) Figure 1 (b)
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PEGOZAFERMIN TREATMENT IN
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Ocala Gl Research, (11)89bio, CA, (12)Mayo Clinic,
Rochester, MN

Background: Metabolic dysfunction-associated steato-
hepatitis (MASH) patients who have developed stage
F4 fibrosis (cirrhosis) are at risk of hepatic
decompensation, hepatocellular carcinoma, liver trans-
plant, cardiovascular events, liver and all-cause mortal-
ity. There are currently no approved therapies for non-
cirrhotic or cirrhotic MASH. Methods: The ENLIVEN
Phase 2b study assessed the effect of treatment for 24
weeks with one of three doses of pegozafermin or
placebo on liver histology endpoints in 222 subjects with
biopsy confirmed MASH (fibrosis F2 or F3, NAS >4
points). Initially, biopsies were assessed by one of two
central pathologists; during the study, a novel 3-panel
consensus scoring method was introduced to increase
objectivity in biopsy reading. Baseline biopsies of
subjects enrolled prior to this change were re-read by
the panel. Fourteen subjects who met the study
histological inclusion criteria based on the original read
were re-classified as having stage F4 fibrosis by the
consensus panel. All subjects had well compensated
cirrhosis. We present post-hoc descriptive data for
these subjects. Results: Baseline characteristics in-
cluded: female 57%, mean age 56, average BMI 36.8,
mean MRI-PDFF 15%, mean ProC3 65ng/mL, and 86%
with a history of diabetes. Treatment assignment of the
14 subjects was: Placebo n=2; Pooled pegozafermin
(PGZ) n=12. Follow-up biopsies at week 24 were
available for 12 of the 14 subjects (PBO n=1; PGZ
pooled n=11). PGZ led to > 1 stage fibrosis
improvement in 9 of the 11 treated patients (82%),
and to > 1 stage fibrosis improvement without worsen-
ing of MASH in 5/11 (45%) subjects. No fibrosis
improvement was observed in the placebo group. There
was concurrent improvement compared to baseline in
the non-invasive fibrosis biomarkers ProC3 and FAST
(LS means difference -24% and -53%, respectively).
Treatment with PGZ also reduced ALT at week 24
compared to baseline (LS mean -53%). Pegozafermin
was well tolerated in these subjects with the most
common treatment-emergent adverse events being Gl
side effects and injection site reactions. No severe
adverse events, discontinuations, or deaths were
reported. Conclusion: These data demonstrate robust
fibrosis improvement at 24 weeks in patients with
MASH-related cirrhosis who were treated with PGZ. In
addition to regression of fibrosis, reductions were
observed in liver specific biomarkers of fibrogenesis/
fibrosis (ProC3 and FAST) and inflammation (ALT).
Pegozafermin appears to maintain a safety and
tolerability profile in patients with compensated cirrhosis
comparable to those with less advanced disease
(MASH with F2/F3 fibrosis). Although this small subset
precludes statistical analysis, the numerical improve-
ment observed across both histology and biomarkers is

encouraging and supports further evaluation of PGZ as
a treatment for subjects with compensated MASH
cirrhosis.
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45 | ANALYZING NEW ONSET
HEPATIC DECOMPENSATION AND
LONG TERM ABSTINENCE/CRAVING
IN PATIENTS WITH ALCOHOL
ASSOCIATED LIVER DISEASES
(AALD): ADOUBLE BLIND
RANDOMIZED CONTROL TRIAL
(RCT) FOR EFFECTIVENESS OF
SELF ADMINISTERED 12 WEEKS 50
MG ORAL NALTREXONE VERSUS
PLACEBO; ALONG WITH STANDARD
COUNSELLINGx

Mohit Kumar Varshney?', Manasa Alla?, Shasthry Sm?,
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DOUBLE-BLIND, PLACEBO-
CONTROLLED, MULTICENTER,
PHASE 2b TRIAL EVALUATING
MULTIPLE DOSES OF THE FGF19
ANALOGUE ALDAFERMIN IN
PATIENTS WITH COMPENSATED
CIRRHOSIS DUE TO
NONALCOHOLIC STEATOHEPATITIS

Mary Rinellal, Hsiao Lieu?, Kris V. Kowdley®, Zachary
D. Goodman#, Naim Alkhouri®, Eric Lawitz®, Viad
Ratziu’, Manal F. Abdelmalek®, Vincent Wai-Sun
Wong?®, Ziad Younes'®, Grisell Ortiz-Lasanta'?, Aasim
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Stephen Pianko®®, Guy W. Neff'6, Fernando
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Gastroenterology, Charité Universit tsmedizin, Berlin,
Germany, (28)Division of Gastroenterology, Hepatology,
and Nutrition, Virginia Commonwealth University,
Richmond, VA, (29)Pinnacle Clinical Research Center,
San Antonio, TX

Background: Patients with cirrhosis are at increased
risk of liver decompensation and HCC which can result
in liver transplant or death. There is no available
therapy and previous clinical trials have failed to
show a benefit in patients with NASH and cirrhosis.
Aldafermin, an engineered analog of the human
hormone FGF19, improved liver histology in previous
non-cirrhotic, phase 2 trials. We report results
from ALPINE 4, a 48-week, phase 2b paired liver
biopsy study in patients with compensated cirrhosis
due to NASH (NCT04210245). Methods: 160 patients
were randomized to receive placebo (PBO, n=56),
aldafermin 0.3mg (n=7; enroliment in the 0.3mg arm
was discontinued during trial to allow patients expo-
sure to higher doses), 1mg (n=42), or 3 mg (n=>55)
SC QD at 48 sites in 8 countries. Key inclusion criteria
included compensated cirrhosis (CTP-A) with biopsy-
proven NASH (NASH CRN criteria). Patients under-
went liver biopsy at baseline and week 48. The
primary endpoint was the change in Enhanced Liver
Fibrosis (ELF) score from baseline to week 48 vs.
PBO. Secondary endpoints included fibrosis improve-
ment of > 1-stage, C4, serum bile acids, Pro-C3, ALT
and AST. Primary analysis was performed in the ITT
population using MMRM method. Results: Demo-
graphic and baseline characteristics were similar
across the trial groups. The mean age was 59.6 (8.2)
years and 76% of patients had T2D at baseline. The
primary endpoint was achieved with aldafermin 3mg.
At week 48, the least-squares (LS) mean difference
between aldafermin and PBO in ELF was -0.1 for 1mg
and -0.5 for 3mg (p<0.001) (Table 1). Fibrosis
improvement of >1-stage was achieved in 15%,
21% and 23% patients in the PBO, 1mg and 3mg
groups, respectively. Dose-dependent reductions in
C4 (LS mean difference vs. PBO: -65% and -72% in
1mg and 3 mg groups), total bile acids (-67%, —82%),
the fibrogenesis biomarker Pro-C3 ( -54%, -60%),
ALT ( -30%, -35%), and AST (-19%, -28%) were
observed. Adverse events were mostly mild and
moderate in severity. Six (6%) patients on aldafermin
discontinued treatment due to drug-related adverse
events. Serious adverse events occurred in 19 (12%)
patients, all deemed unrelated to drug. No DILI or
HCC was reported in the study. Conclusion: We
herein report positive primary endpoint results in a
randomized controlled trial of aldafermin in patients
with NASH and compensated cirrhosis. Aldafermin
achieved dose-dependent benefits in ELF and other
non-invasive markers of both inflammation and
fibrosis.
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Table 1. Change from baseline to week 48 in key endpoints.

PBO Aldafermin 1mg Aldafermin 3mg
(n=56) (n=42) (n=55)
|Primary Endpoint
ELF (baseline) 10.6 (1.0) 10.6 (0.8) 10.6 (1.1)
DELF -0.1 -0.5
P=0.31vs. PBO P<0.001 vs. PBO
ISecondary Endpoints
% Patients achieving fibrosis improvement of 15% 21% 23%
[z1-stage P=0.39 vs. PBO P=0.36 vs. PBO
[C4 (baseline), ng/mL 45.4 (33.5) 38.7 (25.7) 43.7 (37.9)
A C4, ng/mL -236 -27.5
P<0.001 vs. PBO P<0.001 vs. PBO
A C4, Relative, % -65.1 -71.8
P<0.001 vs. PBO P<0.001 vs. PBO
[TBA (baseline), umol/L 10.3 (10.0) 9.2(8.2) 12.7 (14.1)
A TBA, umol/L -5.6 -6.3
P=0.022 vs. PBO P=0.005 vs. PBO
A TBA, Relative, % -67.3 -82.3
P<0.001 vs. PBO P<0.001 vs. PBO
Pro-C3 (baseline), ng/mL 47.1(283) 48.7 (27.5) 59.2 (54.9)
A Pro-C3, ng/mL 221 -25.9
P=0.017vs. PBO P=0.003 vs. PBO
4 Pro-C3, Relative, % -54.0 -60.0
P=0.07vs. PBO P=0.032vs. PBO
|ALT (baseline), U/L 45.6 (31.2) 46.4 (23.2) 51.2(29.6)
AALT, U/L 135 -17.0
P<0.001 vs. PBO P<0.001 vs. PBO
A ALT, Relative, % -296 -35.2
P<0.001 vs. PBO P<0.001 vs. PBO
JAST (baseline), U/L 36.9 (21.1) 39.5 (19.4) 45.0(25.7)
A AST, U/L -73 -11.6
P=0.018vs. PBO P<0.001 vs. PBO
A AST, Relative, % -18.8 -27.9
P=0.004 vs. PBO P<0.001 vs. PBO
LSM (baseline), kPa 22.9(12.1) 23.3 (10.8) 22.7 (13.8)
A LSM, kPa -4.1 -23
P=0.08 vs. PBO P=0.32vs. PBO
A LSM, Relative, % -30.1 =213
P=0.036 vs. PBO P=0.12 vs. PBO

Baseline values are mean (SD); least-squares means difference vs. placebo (PBO) or percentage of patients are shown. Enrollment in the 0.3mg
dose group was discontinued early during trial to allow patients exposure to higher doses, thus not included in the analysis due to small N
numbers.

Primary analysis was performed i the intention-to-treat (ITT) population using mixed-model repeated measures (MMRM) method. Fibrosis
using Coch I | (CMH) test stratified by baseline T2D status and randomization ratio.

ALT, alanine AST, aspartate 4, 7alpha-hyd
stiffness measure by Fibroscan; Pro-C3, neoepitope-specific N-terminal propeptide of type Iil collagen; TBA, serum total bile acids.

; ELF, enhanced liver fibrosis; LSM, liver
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9 | VALIDATION OF THE R3-AFP
MODEL FOR RISK PREDICTION OF
HCC RECURRENCE AFTER LIVER
TRANSPLANTATION IN THE SILVER
CLINICAL TRIAL

Charlotte Laurent Costentin, Grenoble Alpes University;
Institute for Advanced Biosciences, Research Center
UGA/Inserm U 1209/Cnrs 5309; Gastroenterology,
Hepatology and Gl Oncology Department, Grenoble
Alpes University Hospital, Federico Pinero, Hospital
Universitario Austral, Austral University, Argentina,
Quirino Lai, Sapienza University of Rome, Helena
Degroote, Ghent University Hospital, Andreas A
Schnitzbauer, University Hospital Frankfurt, Edward
Geissler, University Hospital Regensburg and
Christophe Duvoux, Hospital Henri Mondor AP-HP,
University of Paris-Est Créteil (UPEC).

Background: Hepatocellular carcinoma (HCC) recur-
rence risk after liver transplantation (LT) has been
evaluated with different prediction models following
pathology explant analysis. The inclusion of alpha-feto
protein (AFP) in these models, such as the novel R3-
AFP score (1), have significantly improved risk stratifi-
cation of HCC recurrence post-LT. The SIiLVER trial
(NCT00355862) evaluated the efficacy of mTOR
inhibitors (Sirolimus-Group B) compared to mTOR-free
based immunosuppression (Group A) to reduce post-LT
HCC recurrence (2). Here, we aimed to validate the
prognostic and predictive discrimination power of R3-
AFP scoring on the intention-to-treat population (ITT)
included in the SILVER trial (NCT00355862). Methods:
We included the intention-to-treat (ITT) patient popula-
tion from the SIiLVER Study. Cox proportional hazard
survival analysis was performed, estimating hazard
ratios (HR) and 95% confidence intervals (95% ClI).
Discriminant function was evaluated using the Harrell's
c-index. A competing risk regression analysis was also
conducted estimating sub-HR. Calibration was con-
ducted through expected versus observed events
estimating the baseline hazard. Results: Overall, 528
patients signed written informed consent of which 20
were excluded for the intention-to-treat analysis (Group
A, n=256 ; Group B, n=252). The 5-year recurrence
rate in the ITT population was 18.7% (95% CI

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



s34 |

HEPATOLOGY

PAASLD

intensity of>1,000 in both MSC-EVs of healthy
individual’s and that of patients with DLC in our clinical
trial. Among these miRNAs, ten miRNAs highly
expressed in MSC-EVs and lowly expressed in
HHSteCs. Each miRNA mimic of the ten miRNAs was
transfected into activated HHSteCs and we identified
five miRNAs which suppress expression of any of ECM
genes (p <0.05). Furthermore, transfection of a combi-
nation of the five miRNAs into activated HHSteC
resulted in a significant decrease in expression of
COL1A1, COL1A2, COL3A1, and ELN (p<0.05).
Conclusion: This study identified five anti-fibrotic
miRNAs enriched in MSC-EVs and provided insight
into mechanisms of action of MSC-EVs in fibrosis
regression. Hence, miRNAs in MSC-EVs may be
potential biomarkers for functional assessment of MSCs
in liver regeneration therapy.

Disclosures: The following people have nothing to
disclose: Daiki Kawamoto, Toshihiko Matsumoto, Naoki
Yamamoto, Taro Takami

28 | MACROPHAGE
HETEROGENEITY DURING MASH
REGRESSION UNVEILS
MULTIFACETED TREM2 DEPENDENT
MECHANISMS THAT FACILITATE
MASH AND FIBROSIS RESOLUTION

Souradipta Ganguly?, Kei Ishizuka®, Brin Rosenthal?,
Nathalia Castorena®, Aryaman Bhattacharya?, Tatiana
Kisseleva®, David A. Brenner!:? and Debanjan Dhar?,
(1)University of California, San Diego School of
Medicine, (2)Sanford Burnham Prebys Medical
Discovery Institute

Background: Macrophage (MF) are recruited to the
liver during MASH progression, including fibrogenic
TREMZ2+ hepatic lipid associated MF (LAMs). However,
the TREM2 receptor itself is anti-fibrotic, in that Trem2-/-
mice have more severe MASH than WT mice. Despite
these recent studies, little is known about mechanisms
that regulate MF function during MASH regression. We
studied Trem2 expression in MF across the MF clusters
during MASH regression, identified MF sub-populations
that aid in MASH resolution, and investigated whether
Trem2 is required for efficient MASH regression and the
underlying mechanisms. Methods: Foz (Alms17)! and
Foz:Trem2”- mice on Western Diet (WD) developed
MASH by 12w'. Foz mice are hyperphagic and develop
MASH on a WD. Regression was studied by switching
MASH mice to normal chow for an additional 4-8w.
scRNAseq elucidated MF gene signatures and path-
ways. In vitro experiments were performed with bone
marrow derived MF (BMDM) from WT and Trem2”
mice. Results: Absence of Trem2 impaired fibrosis,
inflammation and steatosis resolution during MASH

regression. scCRNAseq revealed two Trem2-expressing
MF sub-populations during MASH progression and
regression in Foz+WD mice: (i) Monocyte derived MF
that occupy the Kupffer cell niche (MoKC), and (ii)
hepatic lipid associated MF (LAM). While MoKC was
the major MF sub-population during MASH progression,
it decreased during regression with reduced Trem2
expression. LAMs maintained Trem2 expression and
expanded, becoming the dominant MF sub-population
during regression. Within the regression livers, scRNA-
seq revealed that Trem2-hi MF were highly enriched in
MASH-resolving pathways (extracellular matrix degra-
dation, phagocytosis and lipid handling). Trem2-low MF,
on the other hand, expressed disease worsening
pathways (inflammation, cell death). While hepatic
LAMs have mostly been studied in the context of MASH
progression, our findings demonstrate that during
regression they resemble restorative MF, with
increased expression of MMPs and phagocytosis-
related genes. In vitro experiments demonstrated
superior collagen degradation ability by Trem2+
BMDMs compared to their Trem2- counterparts. Con-
clusion: This study expands our understanding of MF
heterogeneity in MASH by uncovering distinct sub-
populations during regression. We highlight the signif-
icance of Trem2 in mediating MASH regression and
delve into the multiple probable mechanisms through
which Trem2 achieves this effect. Animals studies: All
animals received humane care according to the "Guide
for the Care and Use of Laboratory Animals". Experi-
ments were performed in accordance with the UCSD
IACUC and NIH guidelines. Human samples: Publicly
available human database were mined. Reference:"P-
MID: 34062281
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29 | ALTERED SMALL AND LARGE
INTESTINAL GENE EXPRESSION
RELATED TO OXYGEN
CONSUMPTION AND INFLAMMATION
IN PATIENTS WITH CIRRHOSIS
COULD CONTRIBUTE TOWARDS
DYSBIOSIS AND LIVER DISEASE
PROGRESSION %

Jing Zeng?, Derrick Zhao', Andrew Fagan?, Michael
Fuchs?, Puneet Puri?, Brian C. Davis?, Xuan Wang?,
Emily Gurley?, Phillip B. Hylemon?*3, Huiping Zhou'®
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and Jasmohan S. Bajaj?3, (1)Department of
Microbiology and Immunology, Medical College of
Virginia and Mcguire Veterans Affairs Medical Center,
Virginia Commonwealth University, Richmond, VA, (2)
Virginia Commonwealth University and Richmond VA
Medical Center, (3)Stravitz-Sanyal Institute for Liver
Disease & Metabolic Health, School of Medicine,
Virginia Commonwealth University, Richmond, VA, USA

Background: Oxygen and inflammation levels in the
gut have emerged as important factors in liver disease
progression. Intestinal hypoxia, caused by altered blood
flow and impaired oxygen delivery, triggers inflamma-
tion, and disrupts the intestinal barrier, leading to
bacterial translocation and could encourage dysbiosis
with facultative anaerobes. Bacterial translocation and
their products reach the liver, promoting inflammation,
oxidative stress, and liver damage. However, the
relationship between oxygen response, gut inflamma-
tion, and liver disease progression in cirrhosis patients
remains largely unknown and are the focus of this
study. Methods: Twelve age-balanced men, including
healthy control (54 +3 yrs), compensated (55+4 yrs,
MELD 7) , and decompensated cirrhosis (56 +5 yrs,
MELD 11, prior HE on lactulose) underwent EGD &
prepped colonoscopy on the same day with pinch
biopsies taken from the duodenum (DUOD) and
ascending colon (ASCEND). Total RNA was isolated
using Trizol. Gene profiles were analyzed with the
NanoString nCounter®. Differentially expressed genes
(DEGs) between groups were identified using Rosalind.
Gene Ontology (GO) function and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment
analyses were performed. Results: Bioinformatic anal-
ysis revealed significantly upregulated expression of
key inflammation-related genes [mitogen-activated pro-
tein kinase kinase 2 (MAP2K2), signal transducer and
activator of transcription 3 (STAT3) and thioredoxin
(TXN)], along with downregulated expression of genes
associated with reactive oxygen response (ROS)
[Ferredoxin 1 (FDX1), Metal Regulatory Transcription
Factor 1 (MTF1)] in both DUOD and ASCEND of
cirrhosis subjects compared to healthy controls. Fur-
thermore, decompensated patients exhibited increased
expression of inflammation-related genes [MAP2K1,
Nuclear Factor Kappa B Subunit 1 (NFKB1) and
Interleukin 6 (IL6)] and decreased ROS-related genes
[Epidermal Growth Factor Receptor (EGFR) and NADH:
Ubiquinone Oxidoreductase Subunit A12 (NDUFA12)]
compared to compensated patients. The GO and
KEGG analysis highlighted that, in compensated
patients, DEGs were most associated with increase in
‘aerobic respiration’, ‘response to hypoxia’, ‘oxidative
phosphorylation’, ‘chemical carcinogenesis - reactive
oxygen species’ and decrease in 'response to oxidative
stress', ‘cellular respiration’, ‘inflammatory response’.
Similar trends were observed in decompensated

ETAASLD

patients, with more significant changes. Conclusion:
We found alteration in oxygen consumption-related
gene expression across small and large intestine in
humans with cirrhosis, which increases with progres-
sion of disease. This could promote the growth of
potential anaerobic pathobionts in the gut and could be
relevant in understanding the interplay between gut
oxygen levels, inflammation, and liver disease in liver
cirrhosis.

Table. Genes and pathways related to oxy iption and Inflammation in patients with cirrhosis.

Genes list Expression in samples Pathway included

MAP2K2, AKTI, STAT3, TXN

MAP2K2, TXN

MAP2KI, RELA, NFKBI, IL6, RELA, | Up
NFKBI

WRN, MTF1, FDX1

EGFR, NDUFAL2

NDUFAI3,  NDUFS7.  IDH3G.
NDUFAI, SDHB, SOD2, FAHDI
COXSB, SLCI6A3
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Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Grifols: Grant/Research Support (research
funding from ineligible companies should be disclosed
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manages the funds), No, No; Sequana: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
The following people have nothing to disclose: Jing
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430 | ETHANOL-INDUCED
REDUCTION IN THE INTESTINAL
METHYLATION POTENTIAL
PROMOTES TIGHT JUNCTION
DISRUPTION: PROTECTION BY
BETAINE TREATMENT

Sathish Kumar Perumal®-?, Madan Kumar
Arumugam?®2, Murali Ganesan'?, Natalia Osna?,
Karuna Rasinenil? and Kusum K. Kharbanda'?, (1)
Veterans Affairs Nebraska-Western lowa Health Care
System, (2)University of Nebraska Medical Center

Background: The gut-liver interaction has emerged as
a critical component in alcohol-associated liver disease
(ALD) pathogenesis. The central mediators are the gut
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Gl/Hep appointments with 1839 PS matched patients
with no preoperative appointments, with covariate
balance being achieved for all key covariates listed
above (p> 0.05). Using CR, the hazard of postoperative
mortality at 6 months was significantly reduced among
patients who had preoperative appointments with Gl/
Hep + PCP (hazard ratio [HR], 0.56; 95% confidence
interval [Cl], 0.36-0.88; p=0.01), Gl/Hep only (HR,
0.67; 95% CI, 0.46-0.96; p=0.02), or PCP only (HR,
0.72; 95% CI, 0.54-0.96; p=0.02) compared to those
with no preoperative appointments. Similar results were
obtained using FGCR analysis (Figure 1). Conclusion:
Preoperative visits were associated with reduced risk of
postoperative mortality in patients with cirrhosis, and
greatest risk reduction was observed in patients with
both PCP + Gl/Hep visits. This suggests that these
clinics may contribute to different elements of pre-
operative optimization that are synergistic. Future
studies are needed to identify mechanisms underlying
these differences to standardize preoperative optimiza-
tion strategies.

Post-Operative Mortality Probability
\,

P i p=0.007 p=0.004
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Figure 1: Association between Preoperative Outpatient Visits and Post-operative Mortality in (A) Kaplan-
Meier and (B) Competing Risk Analyses in the Propensity Matched Cohort

2 3 4
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Background: An assessment of varices is required
prior to systemic therapy in patients with HCC.
However, current non-invasive criteria, including the
Baveno criteria, have not been validated in patients with
HCC, and performing an EGD can delay HCC treatment
initiation. We aimed to develop a noninvasive algorithm
for assessing varices in patients with unresec-
table HCC. Methods: We performed a multicenter
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retrospective study from 20 centers in the US, including
adult patients with BCLC stage B/C HCC from 2007-
2019. We included those with Child Pugh A5-B7
cirrhosis with an EGD within 12 months of index
imaging without intervening HCC treatment. We
excluded patients with history of variceal bleeding or
uncontrolled ascites or hepatic encephalopathy. We
collected demographics, laboratory data, and CT/MRI
imaging findings extracted by an abdominal radiologist
including presence of abdominal varices, spleen dia-
meter/volume, and portal vein diameter. High-risk
varices per EGD were defined as large varices, those
requiring banding, presence of white nipple, or pres-
ence of red wale. We used elastic net for variable
selection and model building. We divided the cohort into
a 70:30 training set and validation set, with the goal of
maximizing negative predictive value to avoid EGD in
low-risk patients. Results: We included 707 patients,
with a median age 64.6 years, 80.6% male and 59.8%
White, 15.0% Black, 8.2% Asian, and 23.2% Hispanic.
The most common liver disease etiologies were
hepatitis C (43.6%), alcohol (39.9%), hepatitis B
(6.5%), and NASH (4.7%). Patients were evenly
distributed between BCLC B (54.0%) and C stage
(46.0%) disease. Median time from HCC diagnosis to
EGD was 47.4 (IQR: 114) days, with 24.4% of patients
having high-risk varices. Our clinical model (Table)
achieved an NPV of 87.0% in the validation cohort. Our
model including imaging variables (Table) increased
NPV to 93.0% in the validation cohort. The model would
avoid conducting EGDs in 49 out of every 100 patients
without significant varices. In a sensitivity analysis
including other high risk bleeding diatheses (gastric
varices and portal hypertensive gastropathy), the model
had an NPV of 89%. Conclusion: A model using
clinical and imaging data can accurately predict
absence of high-risk varices in patients with HCC and
avoid EGD in many patients prior to initiation of
systemic therapy, thereby expediting care for patients
with unresectable HCC.

Table: Predictor variables for presence of high-risk varices in patients with unresectable HCC

Model Components Negative EGDs Avoided EGDs not
Predictive per 100 low risk | conducted
Value patients per 100 high
risk patit
Clinical/Demographic | Age, Sex, Child Pugh 87% 56 30

Variable Model score, platelet count,
albumin

Platelet count, AFP, 94% 49 18
ALT, spleen diameter,
spleen volume, portal
vein diameter

Clinical/Demographic
+ Radiographic
Variables Model
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coordination model involving a nurse. Key components
included intensive post-discharge monitoring (weekly
phone calls for a minimum of 3 mo), rapid access to care
pathway, enhanced patient and carer education and self-
management support. The intervention was applied
continuously for the duration of the trial. Secondary aims
were to assess the effects of this model on other
measures of hospital usage, mortality, patient-reported
outcomes and quality of care. Results: 146 patients (75
Intervention group, 71 Control group) were recruited. The
combined cohort had the following characteristics: mean
age 54.9 years, 68% male, median MELD score 19.0 and
median Child-Pugh score 9.0. The main causes of CLF
were alcohol (68%), MAFLD (16%) and HCV (11%). The
median (IQR) follow-up time for individual's in the
Intervention and Control groups was 2.0 years. For the
primary endpoint, LREA, there was a non-significant 11%
reduction in LREA for the Intervention group vs. Control
group (IRR 0.89, 95% CI 0.53-1.50, p=0.666). Improve-
ment trends were also seen for the Intervention group for
ICU admissions (IRR=0.62 p=0.491), 7-day readmis-
sions (IRR=0.72, p=0.62), and length of stay (IRR=
0.86, p=0.56). The leading causes of LREAs were
ascites (43%), encephalopathy (22%) and variceal
bleeding (11%). There was an increased risk of LREA
due to encephalopathy in the Control vs. Intervention
group (Hazard ratio=1.87, 95% CI=1.18-2.96,
p =0.007); see Figure. There were no significant differ-
ences observed between groups for actuarial survival, or
quality-of-life measures (CLDQ, EQ5D-5L utility, EQ-5D-
VAS, QALY gains). All quality-of-care measures were
improved in the Intervention group with significant impro-
vement for HCC surveillance adherence (p=0.05),
performance of bone density (p= <0.001) and vitamin
D testing (p= <0.001). Conclusion: This care coordi-
nation model showed benefits for CLF patients, particu-
larly for reductions in LREA due to encephalopathy and
improved quality of care. Further studies are needed to
define this intervention model's optimal components,
patient groups and settings. Further studies examining
model cost-effectiveness and qualitative experiences of
patients and care providers are in progress.

Kaplan-Meier for Encephelopathy

Log-rank x’(2 df)= 07.544
P-value: 0.006
Control vs Intervention HR=1.874

Survival (%)
(=]
o

— = Intervention —— Control

0 4 8 12 16 20 24
Follow-up (Months)
Number at risk
Control 75 60 57 52 49 47 43 34 32 28 27 24 21
Intervention 70 58 53 49 43 41 38 35 34 30 28 25 22

ETAASLD

Disclosures: Alan J Wigg — Astra Zeneca: Speaking and
Teaching, No, Yes;

The following people have nothing to disclose: Sumudu
Narayana, Peter D Rose, Richard J Woodman

84 | LIVER CANCER
SURVEILLANCE IN THE VA:
IMPLEMENTATION-EFFECTIVENESS
STEPPED-WEDGE CLUSTER-
RANDOMIZED TRIAL

Vera Yakovchenko?, Patrick Spoutz?, Brittney Neely?,
Carolyn Lamorte?, Dawn Scott3, Heather McCurdy?,
Anna Marie Nobbe®, Nsikak Richard Ekanem®, Gwen
Robins?, Jasmohan S. Bajaj®, Monica Merante!, Sandra
Gibson?!, Chaeryon Kang®, Tamar H. Taddeil%1%,
Timothy R. Morgan*? and Shari S. Rogal*®, (1)VA
Pittsburgh Healthcare System, (2)Veterans Integrated
Service Network 20, (3)Central Texas VA Healthcare
System, (4)VA Ann Arbor Healthcare System, (5)
Cincinnati VA Medical Center, (6)VA Northern Indiana
Healthcare System, (7)Martinsburg VA Medical Center,
(8)Virginia Commonwealth University and Central
Virginia Veterans Healthcare System, (9)University of
Pittsburgh, (10)Yale University, New Haven, CT, (11)
West Haven VA Medical Center, (12)VA Long Beach
Healthcare System

Background: AASLD and EASL guidelines recom-
mend all people with cirrhosis undergo twice yearly
screening for hepatocellular carcinoma (HCC) with
hepatic imaging. However, patient, provider, and
system level barriers impede ongoing surveillance
efforts. This stepped-wedge hybrid effectiveness-imple-
mentation trial assessed the impacts of using a quality
improvement playbook called Getting to Implementation
(GTI) to support VA facilities to select, implement, and
evaluate data-driven strategies to improve HCC sur-
veillance. Methods: This hybrid type Il (implementa-
tion-effectiveness) stepped-wedge cluster randomized
design was conducted at 12 VA sites between October
2020 and April 2023. We used a multi-faceted
facilitation strategy consisting of manualized GTI during
a 12-month active implementation and six-month
sustainment period. The primary implementation out-
come was GTI completion and strategy implementation.
The secondary clinical outcome was receipt of guide-
line-concordant HCC surveillance at baseline, post-
intervention, and sustainment. Analysis involved a
three-level, generalized linear mixed model. Results:
Of 12 VA facilities, selected based on having low
baseline HCC surveillance rates, 10 completed GTI with
high fidelity. These 10 sites implemented a median of
four implementation strategies while receiving an
average of 19 +5 facilitation hours. HCC surveillance
improved from 21% at baseline to 30% during
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intervention and remained elevated at 32% during
sustainment. Sites receiving more facilitation (r=0.59,
p=0.048) and sites implementing a greater variety of
strategies had higher HCC surveillance improvement.
Generalized linear mixed models indicated significant
changes in HCC surveillance during both implementa-
tion (aOR=1.306; 95% CI: [1.159, 1.472], p<0.0001)
and sustainment (aOR versus control=1.511; 95% CI:
[1.315, 1.73], p-value <0.0001). Sustainment, a chal-
lenge for implementation trials, was significantly asso-
ciated with improvement in HCC surveillance compared
with active implementation (aOR=1.168; 95% CI:
[1.018, 1.340], p-value 0.0271). Conclusion: Data-
driven strategies with facilitated quality improvement
sustainably improved HCC surveillance in Veterans
with cirrhosis receiving care in the lowest-performing VA
facilities. Further research is needed to understand the
heterogenous effects across sites, which may have
been driven by differences in site baseline character-
istics and facilitation and strategy implementation
nuances.
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Background: Providers at community hospitals often
seek to transfer hospitalized patients with advanced liver
disease to tertiary/quaternary care hospitals for further
management due to lack of expertise in caring for these
patients. However, it is possible to co-manage such
patients at local hospitals by providing virtual consultation
by tertiary care hepatologists via inpatient telehepatology
(INP-TH) consultation. We aimed to describe demo-
graphics, liver disease severity, and related outcomes
such as transfer rate, subsequent outpatient follow-up,
readmission rate, and 30-day mortality. Methods: Indi-
ana University Health (IUH) is a 16-hospital integrated
health system with a single adult academic health center
(AAHC) with concentrated hepatology expertise and a
liver transplant program. We established a pilot INP-TH
team led by a Hepatologist, an Advanced Practice
Provider, and a Medical Assistant in July 2022 to co-
manage hospitalized patients with advanced liver dis-
ease at an affiliated IUH community hospital. In this
model, providers caring at the community IUH hospital
request a telemedicine consultation from INP-TH team in
lieu of a hospital transfer. American Well platform
embedded with Cerner’s electronic health record (EHR)
with a patient facing Apple iPad was utilized for the
current study. Results: A total of 81 INP-TH consultations
were provided, with only 9 (11%) patients requiring a
transfer to the AAHC. Of these 81 consultations, 66
consultations on 61 unique patients had outcomes data
with greater than 30-day follow-up. The median age was
60 (range: 19-80) years with 65% having a diagnosis of
cirrhosis. At the time of INP-TH consult, 80% had signs of
liver decompensation with MELD 21 + 7; 83% had
MELD >15. The more common etiologies of liver
disease included alcohol associated liver disease (30%)
and non-alcoholic fatty liver disease (29%). The duration
of hospitalization was 9.2 + 8.3 days with duration of stay
3.2 + 3.9 days prior to INP-TH consultation. There were
20 (30%) patients requiring readmission. Thirty (45%)
patients who were not transferred were seen in the
outpatient setting at AAHC within 30 days. In 61 patients
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Background: Primary sclerosing cholangitis (PSC) is a
chronic cholestatic liver disease characterized by inflam-
mation, bile duct proliferation, and hepatic fibrosis, with a
high risk for liver cancer. Multi-drug resistance 2-deficient
(Mdr27-) mice have been widely used as a PSC model.
These mice spontaneously develop fibrosis as early as
6-8 weeks and liver tumors at 10-12 months. Previous
studies from our lab, and others, have shown that female
Mdr2”- mice have worse disease progression with
increased tumor burden compared to male Mdr27- mice.

However, the specific immunological landscape under-
lying sex differences in disease progression in Mdr2--
mice remains unclear and is the focus of this study.
Methods: Age and sex-matched wild type (WT) and
Mdr2”- mice (FVB, 3-12 mo, n=6-12) were used.
Brefeldin A was injected via the tail vein 3-6 hours prior
to liver perfusion. The livers were then isolated, digested,
and processed into a single-cell suspension. After
removing the hepatocytes, the immune cells were fixed,
incubated with Fc blocker and stained with cell-type-
specific antibodies, and run on a Cytek Aurora spectral
flow cytometer. All cells are pre-gated on live-dead gating
by Zombie-UV, singlet gating, and CD45+ gating. The
mRNA expression levels of key genes involved in
inflammation and fibrosis were measured by qPCR. Liver
injury was assessed by histology. Results: Total
macrophages and Kupffer cells (KCs) were significantly
reduced, while T cells and PMN-MDSCs were increased
in Mdr2”- mice compared to WT in both genders at
3-5 months old. At both 6 and 12 months old, male
Mdr2”-mice have stronger macrophage-focused immune
responses, with more total macrophages and monocyte-
derived macrophages (Md-MQs) than females, while
female Mdr2”- mice have higher lymphocyte response
than male mice with more CD4s, CD4Tes, Th1s, Th2s,
Tregs, CD8Tes cells. However, the sex difference in NK
and NKT cells was only identified in 6-month-old Mdr2
mice; females have higher NKs, NKTs, mature NKs, and
IFNy-positive NK cells. gPCR analysis revealed that 12-
month old female Mdr2”mice have significantly higher
expression of Cxcl16, Cxcl10, Cxcl12, Cxcr4, Cxcr6,
Ck19, Col1a1 and Col4a1, etc. Conclusion: Identifica-
tion of the specific immunological landscape associated
with the sex disparity of Mdr2”- mice in cholestatic liver
injury and tumorigenesis will provide valuable insights
into the pathogenesis of PSC and develop sex-specific
therapeutics.

Lymphocytic Sex Differences in 6-Months-Old Mdr2”- mice
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110 | B CELL ACTIVATION IN
METABOLIC DYSFUNCTION-
ASSOCIATED STEATOHEPATITIS:
METABOLIC SHIFTS AND
IMPLICATIONS FOR ANTIGEN-
SPECIFIC RESPONSES

Fanta Barrow, University of Minnesota

Background: Metabolic dysfunction associated steato-
hepatitis (MASH) involves immune mechanisms and
the contribution of adaptive immunity to disease
progression has been increasingly recognized. B cells,
with their ability to modulate inflammation, are key
players in inflammatory diseases. However, their
precise role and underlying mechanisms in MASH
pathogenesis remain unclear. Therefore, our research
aims to investigate the mechanisms driving B cell
activation and their pro-inflammatory activity in MASH.
Methods: We established a mouse model of MASH by
feeding mice a high-fat, high-carbohydrate diet to
closely resemble human MASH. We focused on
studying the secretome of B cells by employing
Isoplexis single-cell B cell secretome analysis specif-
ically on intrahepatic B cells from mice with MASH and
healthy controls. To understand the phenotypic land-
scape of liver B cells during MASH, single-cell RNA
sequencing was used to characterize their transcrip-
tional profiles. Metabolic adaptations of B cells during
MASH were explored using Seahorse XF assays and
targeted metabolomics. To investigate the role of B cell
antigen-specific responses in MASH, B cell receptor
restricted mice fed the MASH-inducing diet were
utilized. Results: Our investigation revealed a notable
accumulation of pro-inflammatory B cells in the livers of
MASH patients and mice fed a high-fat, high-carbohy-
drate diet. Single-cell B cell secretome analysis
uncovered a proteomic landscape reflecting their pro-
inflammatory function. Additionally, single-cell RNA
sequencing identified a population of immature B cells
that diminished during MASH, indicating altered matu-
ration. We hypothesized that metabolic regulation might
be involved due to these changes. Seahorse XF assays
showed that B cells in MASH rely on increased
oxidative phosphorylation (OXPHOS) rather than gly-
colysis for energy during immune activation. Impor-
tantly, we found that OXPHOS-dependent ATP produc-
tion is fueled by pyruvate oxidation. Inhibiting pyruvate
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oxidation in MASH B cells completely abolished their
pro-inflammatory potential, dependent on B cell recep-
tor signaling. B cell receptor-restricted mice, recogniz-
ing an irrelevant antigen, displayed improved disease
outcomes with enhanced fatty acid p-oxidation,
decreased steatosis, and reduced fibrosis. Additionally,
disease amelioration was accompanied by systemic
decreases in IgG antibody isotypes, previously corre-
lated with MASH severity in humans. Conclusion: Our
study highlights the pro-inflammatory role of B cells in
MASH, driven by metabolic adaptations and antigen-
specific responses. Understanding the factors regulat-
ing B cell metabolism during inflammation could open
avenues for selectively targeting their pathogenic
activity in MASH.
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REVEALS UNIQUE ASSOCIATION OF
CCL24 WITH DISEASE-RELATED
PATHWAYS AND SIGNATURES IN
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CHOLANGITIS

llan Vaknin!, Tom Snir!, Raanan Greenman?, Revital
Aricha?, John Lawler?, Francesca Saffioti23, Douglas
Thorburn?, Massimo Pinzani? and Adi Mor?, (1)
Chemomab Ltd., (2)UCL Institute for Liver and
Digestive Health, University College of London, (3)
Oxford University Hospitals NHS Foundation Trust

Background: Primary sclerosing cholangitis (PSC) is a
chronic liver disease characterized by inflammation and
fibrosis of the bile ducts. CCL24 (Eotaxin-2) is a
chemokine that promotes inflammation and fibrosis
and is overexpressed in the liver of patients with PSC,
particularly in areas with biliary injury. Previous studies
showed that blocking CCL24 interferes with core
pathways that contribute to PSC pathophysiology in
preclinical models. These properties are unique to
CCL24 and are not shared with other ligands of its
cognate receptor, CCR3, like Eotaxin-1 (CCL11) and
Eotaxin-3 (CCL26). In this study, we aim to further
investigate the wunique role of CCL24 in the
pathophysiology of PSC and its association with
disease-related pathways. Methods: Sera from patients
with PSC (n=45) and healthy controls (n=230) were
analyzed using the Olink proximity extension assay
(PEA) of 3072 proteins. Subjects’ demographics and
enhanced liver fibrosis (ELF) score were documented.
Serum proteomics data were analyzed according to
three comparisons: (1) healthy controls vs. patients with
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PSC, (2) fibrosis severity in PSC patients, defined by
ELF score (9.8 cutoff, defining advanced fibrosis), and
(3) serum levels of CCL24 in PSC patients. Differentially
expressed proteins (DEPs) were subjected to Ingenuity
Pathway Analysis. Expression of protein lists was
compared between healthy controls and patients with
PSC, then further analyzed among patients with PSC,
stratified by serum levels of CCL24, CCL11 or CCL26.
Results: Serum proteomics analysis revealed canoni-
cal pathways (such as hepatic stellate cell activation)
and upstream regulators (such as IL1p) which are
activated in patients with PSC, in patients with
advanced fibrosis and in patients with high CCL24
levels. Additionally, protein lists related to multiple
hepatotoxicity functions, such as liver fibrosis, were
upregulated in patients with high CCL24 levels.
Furthermore, expression of these protein lists was
found to be uniquely associated with serum levels of
CCL24, but not associated with CCL11 or CCL26.
Conclusion: This study provides further evidence of
the critical role of CCL24 in the pathogenesis of PSC,
highlighting its unique association with disease-related
pathways not shared by other eotaxins. Targeting
CCL24 could be a promising therapeutic strategy for
the treatment of PSC, which supports the ongoing
phase 2 study of CM-101, a CCL24 neutralizing
antibody, in patients with PSC.
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Background: Primary sclerosing cholangitis (PSC) is
marked by inflammation and progressive biliary fibrosis,
which can lead to cirrhosis and its complications.
Cholangiocytes activated by transforming growth fac-
tor-p (TGFp) signal to immune cells and activate hepatic
myofibroblasts to deposit the extracellular matrix. Our
previous data suggest that TGFp-mediated transcrip-
tomic changes in cholangiocytes may occur through
runt-related transcription factors (RUNX). However,
studies of RUNX1 in hepatobiliary fibrosis have
revealed conflicting findings because of unexplored
mechanistic understanding in cholangiocytes, which is
the focus of this study. Methods: Mouse large biliary
epithelial cells (MLE) and PSC-derived cholangiocytes
(PSC-C) were used to test the effects of RUNX
inhibitors (R05-3335 and Al-10-104) and siRNA knock-
down on TGFp-mediated signaling. Multidrug resistance
2 deleted (Mdr27-) mice (12 weeks, male and female)
were treated with the RUNX inhibitor Ro5-3335 intra-
peritoneally at 50 mg/kg every other day for 3 weeks.
Results: RUNX1 mRNA is significantly increased in
TGFp-treated cholangiocytes, Mdr2-- mouse cholangio-
cytes and RNA-seq of PSC tissue (Log Fc 1.63) (GEO
data set: GSE159676). RUNX inhibitors significantly
reduced the expression of fibroinflammatory markers
such as platelet-derived growth factor B (PDGFB) and
interleukin 6 (IL-6) in TGFp treated MLE. Ro5-3335,
also reduced the basal expression of PDGFB and IL-6
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in PSC-C. RUNX1 specific siRNA knockdown in PSC-C
reduced the basal expression of IL-6. Conversely, the
expression of anti-inflammatory and anti-fibrotic, per-
oxisome proliferator-activated receptor y (PPARYy) was
increased. Mdr2”- mice treated with Ro5-3335 showed
significant reductions in serum alanine transaminase
and hepatic expression of inflammatory markers (lI-6,
Tnfa, lI-1b, Nfkb) by 40-75% but not the anti-inflamma-
tory cytokine, 1I-10. In contrast, mMRNA markers (Colla-
gen, a-Smooth muscle actin) and picrosirius red
histological staining of fibrosis did not show a significant
reduction. Conclusion: RUNX1 has an essential role in
TGFp-mediated activation of the inflammatory response
in cholangiocytes and Mdr2”- mice. We are conducting
longer in vivo experiments of RUNX inhibition to
determine the effects on biliary fibrosis. Cholangio-
cyte-selective RUNX1 knockout mice will also be used
for further investigation. Targeting RUNX1 may repre-
sent a novel therapeutic strategy in cholestatic liver
disease.
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Background: There are very limited high-quality data
from which to derive therapeutic approaches to portal
hypertension (PHT) in children. Management of varices,
in particular, is quite controversial in pediatrics.
IMPPHR was developed to derive large-scale interna-
tional data, thereby enhancing our knowledge of PHT.
The three major foci of data collection in IMPPHR are,
1) morbidity and mortality of first variceal hemorrhage,
2) feasibility and safety of primary prophylaxis of
varices, 3) approaches to secondary prophylaxis of
variceal hemorrhage. Subject level data collection is on-
going in IMPPHR (n =241 cases as of 4.27.23) and will
be reported in the future. This report provides center-
specific data relevant to the management of varices.
Methods: Each site submitted institutional resources
and clinical activity accrued over 2 years between
January 1, 2018 and December 31, 2019 to present a
snapshot of resources and approaches available in
clinical practice. Results: 23 centers (11 countries, 4
continents) serving an aggregate population of>
100,000,000 with 5970 hospital beds and 1024 ICU
beds provided site specific data. Overall 600 liver
transplants were performed at the sites for indications
that included but were not limited to PHT ([median per
center] 19: [25-75%ile] 6-34) of which 112 (1: 0-6) were
living donor and 222 (5: 0-10) were technical variant
grafts. In aggregate, 885 (23: 15-38) endoscopic
variceal ligations were performed by 99 (4:2-6) individ-
ual’'s, while 266 (3:0-10) endoscopic sclerotherapy
sessions were performed by 46 (2: 0-3) individual’s.
Potential two year endoscopic practitioner caseload
varied significantly by site (variceal ligation 7: 2.8-13.8,
sclerotherapy 1.5: 0.0-5.0). Nontransplant nonendo-
scopic interventions for PHT included 55 (range per
center 1-20) portosystemic shunts (12/23 centers), 21
(range 1-5) TIPS (8/23 centers) and 30 (range 1-8)
MesoRex bypass procedures (11/23 centers). 8 cen-
ters, Group A, performed at least 3 of at least one of
these nontransplant nonendoscopic procedures; their

center characteristics differed from the remaining 15
centers, Group B (Table). Conclusion: A multi-center
registry focused on pediatric esophageal varices, has
been developed with ongoing patient data entry. Site
specific data reveals marked variability in approaches.
Many pediatric centers perform only small numbers of
endoscopic procedures for PHT, often divided among
several proceduralists. There is also variable and
limited use of nonendoscopic nontransplant interven-
tions for PHT. IMPPHR will permit analysis of the impact
of differences in approach on outcomes, helping to
inform optimal treatment decisions and program plan-
ning. Supported by the Spain Family and an ESPGHAN
Networking Grant.

Characteristic - | Population Hospital | OLT LRD Tech EVL EST
= of area (M) Beds Variant

GroupA(n= |73%48 259+ 385+ |7.2%& 205+ |658% |226%
8) 168 34.0 6.9 29.4 68.7 25.2

GroupB(n= | 2.8+27 259+ 195+ |36+ |39+48 |239+
15) 130 220 75 14.0

p-value 0.009 1.000 0.118 0.273 0.041 0.031 0.039

Group A —at least 3 MesoRex Bypass, Portosystemic Shunt or TIPS, Group B — the rest
* mean + standard deviation, M = million, OLT = orthotopic liver transplant, LRD = living related donor,
Tech variant = technical variant graft, EVL = endoscopic variceal ligation, EST = endoscopic sclerotherapy
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Background: The effect of PNPLA3 rs738409 1148M
variant (G allele) on the clinical course of adults with
biopsy-proven nonalcoholic fatty liver disease (NAFLD)
has not been prospectively investigated. We examined
(1) the association between PNPLA3 G allele and
clinical outcomes and (2) how relationships among
PNPLA3 G allele, age, and type 2 diabetes mellitus
(T2DM) impact clinical outcomes in patients with
biopsy-proven NAFLD. Methods: A total of 2,075 adults
with biopsy-proven NAFLD were enrolled in the NASH
CRN studies between October 2004 and May 2019, and
prospectively followed until September 2020, death, or
transplant. Cox proportional and competing risk models
were used to examine associations between PNPLA3 G
allele and all-cause mortality (death of any cause) or
composite liver (liver-specific deaths or new-onset
varices, hepatic decompensation, HCC, or liver trans-
plant)-, cardiovascular (cardiovascular or cerebro-
vascular-specific events or deaths)-, non-HCC malig-
nancies (cancers-specific events, and mortality,
excluding HCC)-, and chronic kidney disease (CKD)
(new onset glomerular filtration rate <60 mL/min/1.73
m?, or CKD-related death)-related outcomes. All analy-
ses were adjusted by race/ethnicity, age, sex, T2DM,
body mass index (kg/m?2), hypertension, and smoking
status. Results: The PNPLA3 genotypes were CC:
32%; CG: 44%; and GG: 24%. During a median follow-
up of 3.4 years, there were 53 (3%) deaths of any
cause. PNPLA3 G allele was not associated with all-
cause mortality (Adj. HR: 0.85, 95% CI: 0.57-1.27), but it
was significantly associated with an increased risk of
the composite liver outcome (CLO) (Adj. sHR: 1.39,
95% CI: 1.06-1.81). PNPLA3 G allele was also not
associated with cardiovascular events (Adj. sHR: 1.09,
95% CI: 0.86-1.39), non-HCC malignancies (Adj. sHR:
1.00, 95% CI: 0.72-1.40) or CKD (Adj. sHR: 1.25, 95%
ClI: 0.90-1.74). The effect of PNPLA3 G allele on the risk
of CLO increased positively and exponentially among
those aged>60 years or with T2DM (p values for
interactions <0.01). Adults 60 or older with CG (Adj.
sHR: 3.3, 95% CI: 1.0-14.8) and GG (Adj. sHR; 5.8,
95% CI: 1.3-26.5) genotypes showed the highest risk of
CLO as compared to those with CG/GG genotypes and
aged <60 (Figure 1A). Similarly, T2DM patients with
PNPLA3 CG (Adj. sHR: 3.2, 95% CI: 1.5-7.0) and GG
(Adj. sHR: 7.8, 95% ClI: 3.5-17.4) exhibited the highest
risk of CLO compared to non-T2DM people with CG/GG
genotypes (Figure 1B). Conclusion: The carriage of
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PNPLA3 G allele is associated with worse liver
outcomes in patients with biopsy-proven NAFLD.
Increasing age and type 2 diabetes amplify this
relationship. Routine genotyping of PNPLAS3 in patients
with NAFLD is warranted.

Figure 1A. Joint effects of PNPLA3 andage onrisk of CLO Figure 1B. Joint effects of PNPL43 and T2DM on risk of CLO

27- PNPLA3-CC = ANPLA3-CG - ANPLA3-GG

P <0.01 for an intoraciion betwoen T2DM and AVALAS
5] SubHazord of 124 (95% CI. 1091 43 for rsk across all subgroups

Adusted R (95% Q)
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136 | ADIPOSE TISSUE INSULIN
RESISTANCE AFFECTS LIVER
MITOCHONDRIAL FUNCTION
INDEPENDENTLY OF LIVER FAT
ACCUMULATION %

Fernando Brilt, Srilaxmi Kalavalapalli?, Kenneth Cusi?
and Meagan Gray?, (1)University of Alabama at
Birmingham, (2)University of Florida

Background: The mechanisms contributing to the
progression to NASH in patients with NAFLD are
unclear. Our central hypothesis is that the inability of
hepatic mitochondria to enhance nutrient oxidation in
the setting of nutrient oversupply plays a key role in
the progression of liver disease in NAFLD. The aim of
this study was to explore the relationship between
adipose tissue insulin resistance (IR), liver fat, and
in vivo hepatic mitochondrial function. Methods:
Patients with BMI>25kg/m?, without diabetes were
included in the study. Patients underwent a 2-hour oral
glucose tolerance test (OGTT) and a liver proton
magnetic resonance spectroscopy ('H-MRS) to mea-
sure liver fat. Adipose tissue IR was estimated during
a fasting period as AdipolR: fasting insulin x free fatty
acids (FFA) and in the postprandial period as insulin-
mediated suppression of FFA during an OGTT. In vivo
hepatic mitochondrial ATP levels were measured by
phosphorus (3'P)-MRS at baseline and every 30 min-
utes during a 2-hour oral fructose (75 grams)
challenge (OFC). Due to unregulated phosphorylation
of fructose upon entering hepatocytes, the OFC
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decrease in LSM and CAP are ‘just’ due to EWL or will
translate into improved clinical outcomes.
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143 | DIGITAL IMAGE QUANTIFICATION
OF THE ANTIFIBROTIC EFFECT OF
SEMAGLUTIDE AND THE IMPACT OF
LIVER FAT IN NONALCOHOLIC
STEATOHEPATITIS

Vlad Ratziu?, Ashan Shoeb Patel?, Niels Moctezuma
Krarup?, Sharat Varma?, Mazen Noureddin® and Arun
Sanyal®, (1)Sorbonne Université, Assistance Publique-
H pitaux De Paris, H pital Pitié Salp€Ctritre, Institute of
Cardiometabolism and Nutrition (ICAN), (2)Novo
Nordisk a/S, (3)Houston Methodist Hospital, Houston
Research Institute, Houston, TX, (4)Division of
Gastroenterology, Hepatology and Nutrition,
Department of Internal Medicine, Virginia
Commonwealth University

Background: Following reductions in steatosis and
body weight with glucagon-like peptide-1 receptor
agonist treatment for nonalcoholic steatohepatitis
(NASH), decreases in liver volume can cause collagen
condensation resulting in an over estimation of fibrosis
burden when measured by pathologist-reported histol-
ogy evaluation. Thus, improved methods to objectively
evaluate histological changes are needed. Here, digital
quantification of the collagen proportionate area (CPA)
was compared in the total biopsy area and non-steatotic
liver tissue (fat-free CPA) following semaglutide treat-
ment for NASH. Methods: This was a post-hoc
exploratory analysis of a phase 2 randomized trial of
subcutaneous semaglutide 0.1, 0.2, or 0.4 mg once daily
versus placebo (NCT02970942). Patients had biopsy-
confirmed NASH and fibrosis stage F1-F3. Liver
biopsies were obtained up to 21 weeks before screening

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| st40

or at baseline and at week 72; digitized biopsy slides
were evaluated. CPA was quantified by measuring
collagen deposition as a proportion of either: 1) the total
biopsy area (standard CPA) or 2) the non-steatotic
biopsy area (i.e. normalized for fat: fat-free CPA = colla-
gen area / [biopsy area — steatosis area)). Changes from
baseline to week 72 were analyzed by analysis of
covariance for both methods. Results: Digitized slides
were available for 249 patients for the standard CPA
analysis, and 246 patients for the fat-free CPA analysis.
A dose-dependent semaglutide treatment effect was
seen with both methods (Figure). Standard CPA was
numerically reduced with semaglutide 0.4 mg vs placebo
(estimated treatment difference [ETD]: —1.68 [95%
confidence interval: —4.62, 1.26]; p=0.26). For fat-free
CPA, the semaglutide 0.4 mg ETD increased to —2.99
(95% confidence interval: —6.39, 0.41), and the p-value
approached statistical significance (p=0.08). An
enhanced reduction of CPA was seen across all
semaglutide doses when measured by fat-free versus
standard CPA (Figure). Conclusion: When measuring
CPA before and after semaglutide treatment, the removal
of the confounding effect of the fat area results in
numerically greater improvements in fibrosis. The fat-free
adjustment analysis for CPA increases the accuracy of
fibrosis resolution assessment when using drugs with
strong anti-steatogenic effects.

Change from baseline to week 72 in standard and fat-free CPA

Standard CPA (N=249)

0.25

0.00
-0.56
—1.00 -0.94
—1.44

—2.00 —
ETD: -1.68 (—4.62, 1.26); P=0.26

Estimated mean change
from baseline (%)

-3.00 ETD: -1.18 (-4.24, 1.87); P=0.45

ETD: -0.81 (-3.69, 2.08); P=0.58

T T
Semaglutide Placebo

0.4 mg OD

T
Semaglutide
0.2 mg OD

T
Semaglutide
0.1 mg OD

Fat-free CPA (N=246)

—2.00

-3.00

-3.09

S —
—4.00 ETD: -2.99 (-6.39, 0.41); P=0.08
ETD: -2.23 (-5.76, 1.30); P=0.22

Estimated mean change
from baseline (%)

-5.00

ETD: -1.35 (-4.73, 2.03); P=0.43

—6.001

T T
Semaglutide Placebo

0.4 mg OD

T
Semaglutide
0.2mg OD

T
Semaglutide
0.1 mg OD

CPA, collagen proportionate area; ETD, estimated treatment difference;
OD, once daily; sema, semaglutide
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148 | TRIPLE HORMONE
RECEPTOR AGONIST RETATRUTIDE
RESOLVES STEATOSIS IN > 85 % OF
SUBJECTS WITH MASLD AND
OBESITY IN ASSOCIATION WITH
IMPROVED METABOLIC HEALTH

Arun Sanyal?, Juan Pablo Frias?, Melissa K Thomas?,
Kieren J. Mather3, Qiwei Wu3, Yu Du3, Bram Brouwers?,
Axel Haupt® and Mark L. Hartman®, (1)Division of
Gastroenterology, Hepatology, and Nutrition, Virginia
Commonwealth University, Richmond, VA, (2)Velocity
Clinical Research, (3)Eli Lilly and Company

Background: Retatrutide (RETA; LY3437943) is a
novel triple agonist of the GIP, GLP-1 and glucagon
receptors under investigation for obesity treatment. A
48-week phase 2 obesity study demonstrated weight
loss of -22.8% and —24.2% with RETA 8 and 12 mg.
We report effects of RETA on liver fat (LF) and
correlations with metabolic measures in subjects with
MASLD included in this trial. Methods: Adults aged 18-
75 yr with BMI >30 or >27 kg/m? and >1 weight-
related condition (T2D excluded) were randomly
assigned to 48 wk of QW sc RETA (1, 4, 8 or 12 mg)
or PBO. The MASLD substudy included subjects with
>10% LF (MRI-PDFF). The primary outcome was
relative LF change from baseline (CFB) at 24 wks.
Additional outcomes included relative LF CFB at 48 wks
and proportion of subjects achieving LF < 5%. Relation-
ships between relative LF CFB and changes in body
weight (BW), waist circumference (WC) and fasting
metabolic biomarkers were explored. Results: Of 338
subjects enrolled in the trial, 98 (46.9% female)
participated in the substudy with mean age 46.6 yrs,
BMI 38.4 kg/m?, WC 118.3 cm, ALT 35.9 IU/L, AST 25.4
IU/L, FIB4 0.79 and ELF 8.1. Mean LF at baseline
ranged from 15.6 to 21.0% across treatment groups.
The mean relative LF CFB (%) at 24 wks was —-42.9
(RETA 1 mg), —57.0 (4 mg), -81.4 (8 mg), -82.4 (12 mQ)
and +0.3 (PBO), and at 48 wks was -51.3 (1 mg), —=59.0
(4 mg), —81.7 (8 mg), —86.0 (12 mg) and -4.6 (PBO) (all
p <0.001 vs PBO). At 48 wks, LF < 5% was achieved by
57% (1 mg), 29% (4 mg), 89% (8 mg), 93% (12 mg) and
0% (PBO) of subjects (all p<0.001 vs PBO). ALT and
AST did not change consistently versus PBO. At 48
wks, relative LF reduction was significantly correlated
with %CFB in BW and WC (r=0.774 and 0.588,
respectively; both p<0.001); a nonlinear relationship
with BW %CFB was demonstrated, with near-maximal

LF reduction achieved at ~20% BW loss (p=0.002;
Figure). RETA doses > 4mg improved insulin sensitiv-
ity, reflected by significant reductions vs PBO for fasting
insulin (range -37.3 to -70.9%), HOMA2-IR (insulin;
-35.8 t0 -69.3%), and increases vs PBO for adiponectin
(29.8 to 99.3%) at 24 and 48 wks (all p<0.05). By 24
wks, RETA doses >4mg significantly changed bio-
markers of lipid storage and metabolism vs PBO
(p<0.05), including reducing triglycerides (TG; range
-35.4 to -40.0%), leptin (-29.0 to -55.8%), and FGF-21
(-52.2 to -65.7%), and increasing beta-hydroxybutyrate
(BOHB; 78.0 to 181.2%), a marker of fatty acid
oxidation. At 24 and 48 wks, significant (p <0.05) linear
correlations were observed between relative LF reduc-
tion and % CFB in liver volume, TG, insulin, HOMA2-IR,
adiponectin, leptin and FGF-21, but not BOHB. Con-
clusion: In subjects with MASLD, RETA 8 and 12 mg
resolved steatosis in>85% of subjects. Near-maximal
LF reductions were achieved at ~20% reductions in
BW. LF reductions were linearly related with metabolic
measures associated with improved insulin sensitivity
and lipid metabolism.

Body Weight

Treatment
* Placebo
RETA 1.0 mg
RETA 4.0 mg
e RETA80mg
e RETA120mg

Relative Liver Fat Change at Week 48 (%)

» » v N N
Percent Change from Baseline in Body Weight at Week 48 (%)

Figure 1 - Scatterplot and fitted power model curve
at Week 48.

between the relative liver fat reduction vs. percent changes in body weight
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149 | RELATIONSHIP OF NON-
INVASIVE MEASURES WITH
HISTOLOGICAL RESPONSE IN
PATIENTS WITH NONALCOHOLIC
STEATOHEPATITIS AND FIBROSIS:
52-WEEK DATA FROM THE PHASE 3
MAESTRO-NASH TRIAL

Rohit Loomba?, J rn M. Schattenberg?, Rebecca A.
Taub®, Dominic Labriola3, Mazen Noureddin®, Vlad
Ratziu® and Stephen A Harrison®, (1)University of
California, San Diego, San Diego, CA, (2)I. Department
of Medicine, University Medical Centre Mainz, Mainz,
Germany, (3)Madrigal Pharmaceuticals, (4)Houston
Research Institute, Houston, TX, (5)Sorbonne
Université, Assistance Publique-H pitaux De Paris,

H pital Pitié Salp€Etritre, Institute of Cardiometabolism
and Nutrition (ICAN), (6)Pinnacle Clinical Research
Center, San Antonio, TX

Background: MAESTRO-NASH (NCT03900429) is an
ongoing 54-month, randomized, double-blind, placebo-
controlled Phase 3 trial evaluating the efficacy of
resmetirom in patients with biopsy-confirmed non-
alcoholic steatohepatitis (NASH) and fibrosis. 966
patients with biopsy-confirmed NASH were randomized
1:1:1 to resmetirom 80mg, resmetirom 100mg, or
placebo administered once daily. Histologic endpoints
were assessed after 52 weeks. Dual primary endpoints
at Week 52 were achieved with both resmetirom 80mg
and 100mg: NASH resolution with no worsening of
fibrosis (NR) or > 1-stage reduction in fibrosis with no
worsening of NAS (FR). Methods: Adults with >3
metabolic risk factors, liver stiffness > 8.5 kPa, hepatic
fat > 8%, biopsy-confirmed NASH with F1B-F3 fibrosis,
and NAS >4 were eligible to participate in MAESTRO-
NASH. The relationship of non-invasive measures with
histological response (NR and/or FR) in the resmetirom
80mg, resmetirom 100mg, and placebo groups was
assessed. Results: Patients with biopsy-confirmed
NASH with fibrosis had high metabolic risk including
obesity (mean BMI=36), type 2 diabetes (70%),
hypertension (78%), and 10-year ASCVD risk score >
14. Baseline mean (SD) FibroScan VCTE was 13.3
(6.8), 13.6 (7.1), and 12.9 (5.6) kPa for the resmetirom
80mg, resmetirom 100mg, and placebo groups. Base-
line ELF across all fibrosis groups was 9.8 (0.87). FIB-4
across all dose groups was 1.3. Median reduction in
MRI-PDFF was 42% and 52% in the paired biopsy
population at resmetirom 80mg and 100mg. Among
patients treated with resmetirom 80mg or 100mg who

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



s172 |

HEPATOLOGY

PAASLD

164 | GLOBAL PREVALENCE OF
INFECTIONS AND IMPACT OF
REGIONAL VARIATIONS ON
OUTCOMES: MULTI-NATIONAL
CONSORTIUM OF CIRRHOSIS STUDY
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Background: Regional differences in environment,
health-care system, microbiology lab capabilities, coun-
termeasures of drug resistance may greatly impact the
occurrence and evolution of infection in cirrhosis. We
aimed to assess the prevalence, characteristics, clinical
impact, and variations in infection on admission (Adl)
across a global population of cirrhosis inpatients.
Methods: CLEARED Consortium  prospectively
recruited inpts with cirrhosis from 6 continents. Data
were collected at baseline and followed during admis-
sion. Infections diagnosed empirically or by culture
using prespecified criteria within 48 hrs of admission
were defined as Adl. Comparisons were made between
pts w/wo Adl & between regions. Multivariable (MV)
analysis for in-hospital mortality was performed using
admission variables. Results: Adl was identified in
1351 pts (32%) among 4238 pts from 27 countries.
Major site was SBP (28.9%), respiratory (RTI, 17.3%) &
UTI (14.3%). No organism was isolated in 48%, then G-
(25%), G+(11%) & fungal (3%). Among 580 AdI pts with
isolated organisms, 20% had drug-resistant organisms
(DRO). Adl vs No-Adl admission variables Adl and No-
Adl pts had similar demographics and etiology of
cirrhosis but 1 MELD-Na (24 vs 19, p<0.001), prior
infections (33 vs 13%), ascites (69 vs 61%), overt HE
(32 vs 24%), AKI (20 vs 14%) and transplant listing (11
vs 9%), all p<0.01. Adl pts had 1 use of lactulose (49
vs 39%), rifaximin (30 vs 21%), diuretics (57 vs 52%)
and SBP Prophylaxis (16 vs 12%), all p<0.001. Adl pts
had 1t HE (42 vs 32%), AKI (37 vs 17%), anasarca (43
vs 35%), & lower Gl bleed (18 vs 28%) as causes of
admission, all p<0.01. Outcomes: AdI pts developed 1
nosocomial infections (17 vs 11%), AKI (47 vs 28%),
brain (19 vs 9%), respiratory (15 vs 6%) and circulatory
failures (19 vs 7%), ICU transfers (25 vs 15%) and in-
hospital (21 vs 7%), all p <0.001. MV analysis identified
Adl as a significant risk factor for in-hospital mortality
(OR 2.78, p<0.0001) independent of age (OR, 1.02,
p<0.001) baseline MELD-Na (OR 1.15, p<0.001),
prior Gl bleed (OR 1.3 p=0.03) and prior HCC (OR
2.00, p=0.002), etc. Regional variations African sites
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had the highest prevalence of Adl but lowest culture
positivity (Fig A, C). SBP was highest in Africa while
UTIs were highest in Nth Am (Fig B). RTI was higher in
EU, Asia and Australia while skin and soft tissue
infection was higher in Sth and Nth Am. The rest were
similar. G- were higher in Nth Am & Australia while G+
were similar. Fungi were higher in Asia and America
(Fig C). DRO varied across the continents and was
influenced by insufficient culture positive isolates (Fig
D). Conclusion: In this global cohort, one-third of the
inpts with cirrhosis had Adl which increases risk of in-
hospital mortality by ~3 fold. Tailored strategies should
be developed for different regions due to the substan-
tially different characteristics in terms of types, culture
positivity rates, isolated causative organism(s) and
DROs across regions.

A All admission infection (%), p=0.025

Type of admission infection (%)
102% /f’” P<0.001

28% 31.3% 31.6%

28.9% 27.7% 15.0¢ P<0.001
100 P=002
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o I
00 | [ |
sep wT ssTl un

c Causative Organisms (%) D
s00%  P<0.001

& 135%
P P<0.01
0.0 e 7.1%
‘ P<0.001 ' 6.6 5.3%
- | P=0.03 5.0° 32%
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Drug-Resistant orgnisms (%), p<0.001
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¢ 165 | AMONG YOUNG ADULTS
SURVIVING A FIRST PRESENTATION
OF ACUTE ALCOHOLIC HEPATITIS,
FEMALES ARE AT 50% HIGHER RISK
OF PROGRESSION TO CIRRHOSIS
AND DECOMPENSATION
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Djerboua, Ices and Norah Terrault, University of
Southern California, Los Angeles, CA

Background: Alcohol related harms to adolescents
and young adults (AYAs) are on the rise and a priority
group for identification and treatment to prevent
progression of alcohol-associated liver disease
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PATIENTS WITH SEVERE ALCOHOL-
ASSOCIATED HEPATITIS (SAH)
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Background: Corticosteroids are the standard of care
for SAH in the absence of contraindications. Survival
benefits conferred by steroids are often gained at the
expense of increased infection risk. We investigated
the co-incidental impact of infection mitigation mea-
sures during the COVID pandemic on mortality in SAH
patients treated with corticosteroids. Methods: Data
from 5 recent clinical studies were combined, 3 of
which were conducted before the COVID outbreak,
one during the pandemic, and one included a time-
frame before and during the COVID. April 1, 2020 was
defined as the start of COVID-19 outbreak period
because the ongoing studies stopped recruitment in
the early months of the pandemic. Mortality rates at
28, 90, and 180 days were compared between the pre
and during-COVID pandemic periods in patients
treated with corticosteroids. Cox regression analyses
were performed to compare the survival while control-
ling for patient characteristics. Results: Data from 575
patients (415 from pre-COVID and 160 during COVID)
were analyzed. Patients recruited during the COVID
pandemic were slightly younger (43.7 vs. 46.5 in the
pre-COVID period). Mean MELD scores were similar
(25.7 for pre-and 24.8 for during-COVID periods).
Mortality rates at 28 (11.6% vs 2.5%), 90 (22.4% vs
10%), and 180 (26.5% vs 15%) days were consistently
higher for the pre-pandemic period (Figure 1A).
Estimated survival probabilities were significantly
higher during the pandemic (Figure 1B). After control-
ling for MELD and patient characteristics, the adjusted
hazard ratios of the during-COVID period for 28, 90,
and 180-days survival were 0.28 (95%CI [0.1,0.79]),
0.51 ([0.3,0.87]), and 0.57 ([0.36,0.89]), respectively
(all p<0.05). Conclusion: The markedly lower mor-
tality rates in SAH patients treated with steroids after
the COVID outbreak raise the possibility that infection
mitigation measures enacted during the pandemic
may have collaterally benefited patients on cortico-
steroid therapy.
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Background: New therapeutic alternatives to cortico-
steroids in severe alcohol-associated hepatitis (SAH)
is unmet need. Fecal microbiota transplantation (FMT)
has been proposed as it targets well-established
pathophysiological pathway but, data is scarce and
many unanswered questions remain. One of the
principal tools for personalized management of SAH
is selection of patients whose potential to benefit from
FMT is increased based on their pre-FMT gut-micro-
biome analysis. Aim: To search for patterns in the pre-
FMT gut microbiome of patients with SAH which are
associated with increased probability of response to
FMT (survival). Methods: We enrolled 36 adult
consenting patients with SAH and 20 healthy controls;
fecal samples were collected at time of SAH diagnosis
at HEGITO and from healthy controls at the Faculty of
Chemical and Food Technology. After DNA isolation
using QlAamp PowerFecal Pro DNA Kit (Qiagen),
microbial profiling was performed using 16S ribosomal
RNA amplicon sequencing. The libraries were pre-
pared using the (PCR) products according to the
MiSeq System guidelines (lllumina), obtained data
were analyzed with QIIME 2. Results: Dysbalanced
gut microbiota of SAH patients was typical for elevated
levels of pathogens and opportunistic pathogens
including Enterococcus, Eggerthella, Fusobacterium
and decrease of beneficial bacteria like Faecalibacte-
rium, Eubacterium, Coprococcus, Barnesiella and
Roseburia. Antibiotic treatment of infections preceding
FMT (ATB) affected microbiota community with signif-
icantly prevailing Enterococcus spp., hence compro-
mising the informativeness of its composition. On the
other hand, microbiome of patients without ATB was
enriched in Streptococcus sp., Actinomyces sp. or
Escherichia/Shigella sp., (p <0.05), and we were able
to determine a predictive potential of gut microbiome
for survival after FMT. Survivors possessed higher
relative abundance of short-chain-fatty acids (SCFA)
producers Faecalibacterium, Subdligranulum or
unspecified Ruminococcaceae. Conclusion: Pre-
FMT abundance of certain SCFA producing taxa is
associated with better survival after FMT for SAH
which might prove to be of predictive and therapeutic
potential, respectively; ATB for infections erase pre-
dictive potential.
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ammonia (AUROC 0.81, 95% CI 0.71-0.91). In
multiple logistic regression analysis, CL-ART
remained an independent predictor of future HE
admissions (OR 1.15, p=0.049). Using the Youden
index, the optimal CL-ART cut-off to predict HE-related
admissions is 26s (sensitivity 91.7%, specificity
71.4%). When analysing all subsequent admissions
due to any decompensation event, baseline CL-ART
scores were significantly higher in those subsequently
hospitalised (27.0 vs 21.3s, p <0.001) with an AUROC
of 0.76 (95% CIl 0.66-0.85). Finally, the CL-ART
also demonstrated superior participant useability
(Figure 1). Conclusion: This study demonstrates that
CL-ART can help predict hospitalisation due to all
decompensation, with highest sensitivity and specific-
ity for HE-related admissions. Its rapid testing,
smartphone application and high useability mean it
can be used remotely, and therefore, play a crucial
role in predicting decompensation, enabling early
community intervention.

Question 3 of 10 Test Question PHES EncephalApp CL-ART
The test is easy to 7.32 8.08 9.17
Time Elapsed 1365 Seconds
perform (1-10)
- -
f‘ 4 The test seems an 791 8.17 9.24
A .,d“ appropriate length of
RAT time (1-10)
B W | would feel 8.26 8.60 9.34
",A y comfortable doing this
% L )
@ o test again (1-10)
Name the Animal Figure 1: Sample smartphone display of a CL-ART test question
and the mean results from participant feedback questionnaires.
A scale of 1-10 was used, where 1 represented ‘completely
disagree’ and 10 represented ‘completely agree’.
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MULTI-NATIONAL STUDY

Lea Ladegaard Gronkjaer!, Kevin Houston?2, Chathur
Acharya®, Mette Lauridsen' and Jasmohan S. Bajaj?,
(1)Hospital of South West Jutland, (2)Virginia
Commonwealth University, (3)Virginia Commonwealth
University, Richmond, VA, United States, (4)Ohio State
University Wexner Medical Center

ETAASLD

Background: Quality of life and symptom manage-
ment are important for patients with chronic liver
disease (CLD), which can precede cirrhosis develop-
ment. CLD patients with/without cirrhosis have mood
disorders which affect cognition. Cognitive impairment
is testing using simple (Animal naming, ANT) or more
complicated [Stroop and Psychometric hepatic ence-
phalopathy score (PHES)] but their impact on QOL
across the spectrum of CLD is unclear. Aim: Evaluate
determinants of poor QOL across the CLD spectrum in
a multi-center study. Methods: Outpatients with
compensated cirrhosis and with pre-cirrhotic liver
disease (F1-F3) were enrolled prospectively in 2
centers. Demographics, disease etiology, and co-
morbid conditions were recorded. Fibroscan was
performed. We evaluated depression & anxiety (Beck
inventories BDI/BAI), PTSD, medications (psycho-
active, PPI, diabetes), and alcohol use (AUDIT) and
performed cognitive testing using ANT, PHES, and
EncephalApp Stroop (has Off and OnTimes). Finally,
the Sickness Impact Profile (SIP, generic QOL
instrument with psychosocial and cognitive domains)
was administered. Comparisons of those with/without
cirrhosis were performed and Fibroscan kPa were
correlated with cognition & QOL. Linear regression for
prediction of physical & psychosocial SIP was per-
formed for all pts using cirrhosis/not as a covariate.
Results: We included 116 outpatients (11 F2, 34 F3
and 72 F4) from USA & Denmark. As shown in table 1,
pts with cirrhosis were older, more likely to have
alcohol, and lower likelihood of NAFLD (FigA). Other
demographic measures, BMI, & co-morbid conditions/
medications were similar. Cirrhosis pts as expected
had higher Fibroscan kPa & creatinine/bilirubin. PROs:
Beck inventories were worse in non-cirrhotic patients
while frailty & alcohol intake were similar. QOL: SIP
was higher (worse) in patients without cirrhosis,
especially related to physical score. Cognitive testing:
EncephalApp Off Time was higher in cirrhosis while
other tests were statistically similar. Correlation with
Fibroscan: EncephalApp OffTime (r=0.4, p <0.0001)
and PHES Score (r=-0.4, p=0.003) were linked with
kPa (Fig B/C). No correlation of kPa with SIP was
seen. Regression: SIP physical: higher BDI (T-value
2.32, p=0.02), EncephalApp Offtime (2.80 p=0.006)
and lower age (-2.59, p=0.01) were linked. SIP
psychosocial: BDI (2.88, p=0.005) & EncephalApp
Offtime (2.25, p=0.03) and BAI (4.09, p<0.0001)
were linked. Cirrhosis status was not significant.
Conclusion: In a multi-center cohort of outpatients
across the spectrum of CLD from F2 through com-
pensated cirrhosis, we found that QOL was worse in
pre-cirrhotic vs cirrhosis stages. Liver stiffness was
linked with cognition, while QOL was correlated with
mood disorders, which were higher in pre-cirrhotic
stages. Mood disorders and impaired cognitive per-
formance are independent determinants of QOL in a

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



$226 |

HEPATOLOGY

PAASLD

wider spectrum of CLD and should be elicited in all
patients.
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217 | EFFICACY OF VITAMIN C ON
AKI OUTCOMES IN CRITICALLY ILL
PATIENTS WITH CIRRHOSIS AND
MULTIDRUG-RESISTANT
BACTERIAL INFECTIONS- A
RANDOMIZED CONTROLLED TRIAL
[NCT04494451
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Khillan?, Harsh Vardhan Tevethial, Rajan
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Background: Infections with multidrug-resistant orga-
nisms (MDR) are a common cause of organ failures
and increased fatality in patients with cirrhosis. Sepsis
is associated with increased oxidative stress with
widespread endothelial, cellular injury and acute
deficiency of vitamin C. Polymyxins used for MDR
infections have increased incidence of nephrotoxicity.
We aimed to evaluate the impact of vitamin C on
outcomes of sepsis-associated acute kidney injury
(SA-AKI). Methods: Patients with nosocomial acqui-
sition or proven MDR infections underwent open-label
randomization into two groups. Group 1-received iv
vitamin C (25 mg/kg or 1.5 gram maximum every 6
hourly) for 5 days along with polymyxin antibiotics
while group 2 (SMT) received iv antibiotics alone.
Primary end-point was AKI progression at day 5.
Intention-to-treat analysis was performed. In a subset
of patients (n=20), we performed ELISA of plasma
levels of vitamin-c, syndecan-1- a marker of endothe-
lial glycocalyx degradation, von willebrand factor
(VWF), and ADAMTS13 (a disintegrin and metal-
loproteinase thrombospondin motif) as markers of
endothelial injury and microcirculation. Results: A
total of 100 patients, 50 in each group, with mean age
48.7 +9.8 years, lactate 2.67 £2.27 umol/L, SOFA
scores 11.1+3.6, 91% males, 60% alcohol-related
were randomized. The KDIGO stage at enrolment was
comparable 1:2:3 (68%:14%:18% vs. 64%:16%:20%;
p=0.91). Pneumonia was the commonest infection in
61%. Culture-proven MDR infections were seen in
51% patients, commonest being Acinetobacter bau-
mannii (45.1%) and Klebsiella pneumoniae (27.4%).
On intention-to-treat analysis, at day 5, AKI progres-
sion was significantly lower in Vit-C+SMT (18% vs.
54%; p < 0.001) with higher reversal of shock (56% vs.
22%; p=0.001), lactate clearance at 12 hrs. (60% vs.
32%; p=0.009) and 24 hrs. (56% vs. 34%; p=0.044),
reduction in SOFA score at 48 hrs. (52% vs. 26%;
p=0.013), and higher AKI recovery at day 14
compared to SMT (61.2% vs. 32%; p <0.001) respec-
tively. The 28-day mortality, need of dialysis, duration
of ICU stay and mechanical ventilation were not
different. There were no major adverse events
requiring Vitamin C discontinuation, 20% patients
developed thrombocytopenia. At day 5, a significant
reduction in ADAMTS13, syndecan-1 and elevation in
VWEF levels and Vitamin-c levels were observed in Vit-
C+SMT vs. SMT group.(Figure) Conclusion: Vitamin
C improves outcomes of SA-AKI in cirrhosis patients
with MDR infections. Reduction in endothelial injury,
stabilization of endothelial glycocalyx with improve-
ment in microcirculation, and possible reduction in
nephrotoxicity of polymyxin antibiotics could be poten-
tial mechanisms of the observed benefit.
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Background: While obesity is a risk factor for NAFLD,
patients across the BMI spectrum are affected by the
disease, creating a need for reliable non-invasive tests
(NITs) with performances that are not affected by BMI.
While most of standard NITs are designed to detect
advanced fibrosis, NIS2+™ an optimization of the
blood-based NIS4® technology, is specifically designed
to detect at-risk NASH (NAS >4; F>2). We aimed to
isolate the effect of BMI on NITs and assess their
clinical reliability across the BMI spectrum. Methods:
Among all non-cirrhotic NASH patients enrolled in the
RESOLVE-IT Phase 3 trial (NCT02704403), those with
data for NIS2+™ APRI, NFS, FIB-4, ELF™ and
FibroScan (FS) were selected (n=898). This cohort
was split in 4 BMI-based subgroups: non-obese, Class
1, 2 and 3 obesity. To isolate the effect of BMI from
confounding factors, we matched the 4 groups for the
histology and other comorbidities using a propensity
score matching algorithm, resulting in 4 groups of
n=113 patients. One-way ANOVA tests were used to
evaluate the BMI impact on NITs and biomarkers
distribution. Impact on clinical performances (sensitivity,
specificity) was also analyzed using fixed cutoffs.
Results: NFS was impacted by BMI (p <0.0001), with
scores increasing along with BMI. The significant
decrease in albumin concentration with BMI
(p<0.0001) and the presence of BMI in the NFS
equation explain the NFS results. FS distribution was
significantly impacted by BMI (p <0.0001), displaying
increased mean scores in Class 3 obesity compared to
other groups (14.3 kPa vs 10.1-11.0kPa). The BMI
impact on NFS and FS distributions resulted in a
decrease in specificity with increasing BMI when ruling-
out (NFS: 76% to 20%; FS: 49% to 33%) and ruling-in
(NFS:100% to 83%; FS 76% to 48%) F > 3. While NFS
sensitivity progressively increased with BMI when
ruling-out (NFS: 52% to 90%) and ruling-in (NFS:2%
to 33%) F >3, FS achieved the highest sensitivity in
class 3 obese patients compared to other groups (rule-
out: 94% vs 76-88%; rule-in: 82% vs 60-68%). NIS2
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+™ APRI, ELF™ and FIB-4 were not significantly
impacted by BMI, resulting in stable clinical perform-
ance. Conclusion: NIS2+™ FIB-4, APRI and ELF™
were not significantly impacted by BMI. NFS was,
however, significantly impacted by BMI, notably due to
BMI-associated differences in albumin levels. Liver
stiffness by FS was also significantly impacted in Class
3 obesity. This suggests a need for BMI-adapted cutoffs
for these particular NITs.

Table: NITs scores and associated biomas
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d
I
[
|
I

(kg ) categories dspted for Asan peuple: Non-obiese (18 S-BMI-25), Class 1 Obesity (25<BMI<30),Class 2 Obesity (0-BMI<35) nd Class 3 Obesity BMI=35)
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Background: The identification of at-risk metabolic
dysfunction-associated steatohepatitis (MASH) patients
remains a main challenge in both clinical practice and
clinical trial settings. Several non-invasive biomarkers
have been developed to identify those at-risk MASH
patients who would benefit from pharmacological
therapy. We aimed to describe the main predictors of
at-risk MASH across multiple therapeutic clinical trials.
Methods: We combined screening data from 7 MASH
non-cirrhotic phase 2 trials. Predictors of at risk-MASH
were examined using logistic regression and excluding
patients with cirrhosis Results: Out of the 6,558
patients, 2,173 with centrally assessed liver biopsy
were included. Among them, 912 (42%) met the
histopathological criteria for at-risk MASH. The predic-
tors of at-risk MASH are shown in Table 1. The
proportion of at risk-MASH patients was 12%, 26%,
42% and 61% in patients with AST <20, AST 20-30,
AST 30-40, and AST > 40, respectively. This rises to
54% in patients with AST > 30 versus 23% in patients
with AST < 30. In patients with FAST < 0.35, FAST 0.35-
0.67, and FAST > 0.67, 34%, 58%, and 74% were “at-
risk MASH”, respectively. This rises to 69% for patients
with FAST > 0.5 versus 40% in patients with FAST <
0.5. When focusing on Fib-4 categories (<1.3, 1.3-
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DSA level
High Intermediate Low No Risk Total
2/20 0/2 0/1 0/0 2/23
1/17 o/ 1/9 0/0 2/37
0/0 0/2 0/6 0/1 0/9
0/0 0/0 0/0 0/0 0/0
Total 3137 0/15 1/16 0/1 4169

Disclosures: The following people have nothing to
disclose: Jiyoon Kim, YoungRok Choi

Disclosure information not available at the time of
publication: Sooho Kim, Minseo Jung, Ju Hyun Park,
Nam-Joon Yi, Jeong-Moo Lee, Su Young Hong, Suk
Kyun Hong, Kwang-Woong Lee, Kyung-Suk Suh

1070-A | EFFECTIVE USE OF
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ADVANCED FIBROSIS AND NON-
ALCOHOLIC FATTY LIVER DISEASE
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Background: Occurrence of nonalcoholic fatty liver
disease (NAFLD) after liver transplantation (LT) is
becoming increasingly common. While pre-LT NAFLD
is associated with metabolic syndrome, the clinical
phenotype of NAFLD and advanced fibrosis in LT
recipients is not as well defined despite exposure to
chronic immunosuppression placing these patients at
higher metabolic risk. Vibration-controlled transient
elastography (VCTE) has emerged as an effective,
non-invasive method to determine presence of graft
steatosis and fibrosis. We sought to determine if VCTE
could distinguish clinical phenotypes of LT recipients
with graft NAFLD and, moreover, compare NAFLD
patients with advanced fibrosis (AF) to non-NAFLD
patients with AF. Methods: LT recipients at two major
LT centers underwent standard of care, fasting vibration
controlled transient elastography (VCTE) between
January 2015 and January 2022. Only patients with
successful VCTE (10 valid readings with IQR/Median <
30%) were included. Patients with risk factors for
inaccurate liver stiffness measurement (concurrent
heart failure, hemodialysis-dependence, cholestatic
hepatitis, chronic rejection) were excluded. Per previ-
ously established VCTE cut-off values, post-LT NAFLD
was defined as CAP > 270 dB/m and advanced fibrosis
was defined as > 10.5 kPa. Results: A total of 547 LT
recipients completed VCTE. The median time from LT

to VCTE was 28 months. NAFLD was present in 234
patients (43%), and advanced fibrosis was present in 94
patients (17%). The most common etiology of cirrhosis
in the post-LT NAFLD group was NASH (32%)
compared to alcohol (30%) in the non-NAFLD group.
The overall burden of metabolic co-morbidities was
significantly high and was even higher among patients
with post-LT NAFLD (Figure 1A). No significant bio-
chemical differences in NAFLD vs. non-NAFLD were
noted except for higher triglycerides in the NAFLD
group (189 + 144 vs 132 + 68, p<0.001). The
prevalence of metabolic comorbidities such as coronary
artery disease, diabetes and obesity increased even
further among patients with NAFLD and AF when
compared to non-NAFLD AF (Figure 1B). Conclusion:
VCTE is capable of identifying distinct clinical pheno-
types of LT recipients with NAFLD and advanced
fibrosis, and the present study provides novel data
linking occurrence of post-LT NAFLD to higher meta-
bolic disease burden. Moreover, progression to
advanced hepatic fibrosis leads to further deterioration
in metabolic health. These clinical phenotypes (Figure 1)
should allow for better risk stratification and mitigation
strategies in LT recipients to optimize outcomes.
Further study is needed to confirm impact of at-risk
clinical phenotypes on post-LT graft and patient
outcomes. Mechanistic studies are also required to
better understand the development of these distinct
clinical phenotypes despite similar immunosuppression
exposure.

Figure 1A. Clinical Phenotype of NAFLD vs. Non-NAFLD in
Liver Transplant Recipients

NAFLD ’

, Ve

Figure 1B. Clinical Phenotype of Advanced Fibrosis (AF)
in NAFLD vs. Non-NAFLD in Liver Transplant Recipients

Comparison of NAFLD vs. non- NAFLD ‘
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1071-A | END-OF-LIFE CARE FOR
PATIENTS WITH END-STAGE LIVER
DISEASE REMOVED FROM THE
LIVER TRANSPLANT WAIT LIST

Danny Belzal, Dhruval Amin?, Anne Foley?, Peter
Lazar?, Hye Sung Min?, Neil Marya? and Navine
Nasser-Ghodsi?, (1)University of Massachusetts
Memorial Health Care, (2)UMass Chan Medical School

Background: Patients with end-stage liver disease
(ESLD) who are not candidates for liver transplantation
(LT) are at high risk of short-term mortality and
infrequent or late involvement of palliative care (PC).
The aim of this study is to characterize end-of-life care
for patients removed from the LT waitlist. Methods: We
performed a retrospective review of patients at our
institution who had been listed for LT and removed from
the waitlist because of medical or psychosocial contra-
indications between 2017 and 2022. Results: A total of
158 patients were included, with 19 patients alive at the
end of the study period. The mean age was 57.3 +
10.4 years with most patients being male (66%), White
(91%), and having alcohol-related liver disease (53%).
The mean biologic Model for End Stage Liver Disease-
Sodium when patients were listed for LT was 17.8 +
8.9, compared to 26.8 + 11.7 at delisting (p <0.001).
The most common reason for delisting was sepsis
(45%). Of the patients who died, 73% died in the
hospital, 18% with hospice, 9% at home without
services, and 1% at a skilled rehabilitation facility. Of
the study patients, 70% were admitted to the intensive
care unit during their terminal hospitalization or after
delisting, with 49% mechanically ventilated, 47% having
an enteral access device placed, and 41% being
initiated on renal replacement therapy. A PC consult
was performed for only 16% of patients, primarily when
patients were hospitalized. The mean days from
delisting to death was 147.4 + 205.7 for patients with
a PC consult and 59.6 + 205.7 for patients without a
PC consult. Patients with a PC consult had a
statistically significant survival benefit up to 1 month
(p=0.02), but statistical significance did not persist over
the entire study period (p=0.10) (Figure 1A-D). Out of
the 101 patients who died in the hospital, 93% were

ETAASLD

delisted and died on the same day and 89% were
delisted and died during the same hospitalization.
Conclusion: Patients with ESLD who are ultimately
removed from the LT wait list are frequently delisted
right before death, often in the setting of septic shock
and intensive medical interventions without PC involve-
ment. This likely reflects a culture of PC interventions
starting when disease directed therapy ends and may
delay recognition of when a patient is irreversibly too
sick for transplant. This study will inform our future work
to explore which patients on the LT wait list who are
admitted to the hospital are at high risk of delisting and
death and may benefit from early PC consultation.
Figure 1A-D. Kaplan-Meier estimates demonstrating
survival of study patients. Panel A reflects overall study
survival for the entire study cohort during the study
period. Panels B-D demonstrate survival for patients
with or without a palliative care consultation at 30 days
(B), 365 days (C), and at the end of the study period (D).

A B

Log Rank; p = 0.02

E ’ Log Rank; p=0.33 Log Rank; p =0.10
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was statistically lower than NHWSs. Once listed, the
percentage of Als undergoing LT was similar to NHWs.
Alcohol (ALD) and NASH cirrhosis comprised 64% of
LT indications for Al patients. ALD prevalence
increased from <20% in 2017 to 37.5-100% in subse-
quent years. No cholestatic or autoimmune ESLD was
observed. The Al cohort had 9 (33.3%) graft failures
and 7 (25%) deaths. Total graft failures and deaths
were significantly higher in Als than NHWSs. Causes of
graft failure or death included: primary non-function,
DCD-cholangiopathy, metastatic hepatobiliary malig-
nancy, chronic rejection, COVID-19, acute-on-chronic
respiratory failure, hemorrhagic stroke, and cardiac
arrest. Conclusion: Als comprised a small percentage
of those referred for LT at a large LT center positioned
in a favorable geographic area to serve Al patients. This
was higher than the overall UNOS percentage but likely
lower than expected for the geographic area. Of Als
referred for LT, a substantially smaller percentage were
transplanted despite the same leading indications for
LT. In our cohort, the lower number referred that were
transplanted and lower number evaluated that were
waitlisted accounted for the disparity. Graft and patient
survival were also significantly lower. We suspect these
disparities are attributable to social determinants of
health such as language barriers, transportation, and
unfamiliarity with the transplant process. Novel inter-
ventions such as an Al patient navigator are needed to
achieve health equity.

Table 1.
Patient Volumes Native African

Hispanic | Non-
Latino

Center Total | p

Referrals 135 46 621 1751 3218 N/A

Evaluations 80 37 485 1349 2092 N/A

Wait List Additions 29 21 285 838 1229 N/A

Liver Transplants 27 20 206 720 1051 N/A

Comparison of Native American and Non-Hispanic White Experiences

Percent of referred 59 80 78 77 65 0.071
evaluated

Percent of evaluated 36 57 58 62 59 0.014*
added to wait list

Percent of wait listed 93 95 72 86 86 0.768
transplanted

Percent of referred 20 43 33 41 33 0.001*
Percent evaluated 34 54 42 53 50 0.001*
transplanted

C ison of Graft O of Native American and N ispanic White n (%)

Total graft failures 9(33) 3(15) 33(16) | 99(14) 144 (14) 0.001*
Graft failures within 1 year | 4 (15) 2(10) 23(11) 55 (8) 86(8) 0.076

Deaths 7(26) 3(15) 23(11) | 61(8) 96 (9) 0.008%

Deaths within 1 year 3(11) 2(10) 14(7) 27 (4) 43 (5) 0.075
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BETWEEN SERUM ATHEROGENIC
RISK AND NONALCOHOLIC FATTY
LIVER DISEASE AMONG LIVER
TRANSPLANT RECIPIENTS

Shreya Garg?, Alok Barall, Audrey Ang', Madison
Nguyen?!, Rehan Razzaq!, Tamoore Arshad?, Hiba
Khan?, lan O’Connor?, Siddig Elmahdit, Michael
Tseng?, Vaishali Patel*, Margery Connelly? and
Mohammad S. Siddiquit, (1)Virginia Commonwealth
University Health System, (2)University of Florida

Background: Liver transplant (LT) recipients are at
increased risk of atherosclerotic cardiovascular dis-
ease. A strong association between nonalcoholic fatty
liver disease (NAFLD), fibrosis severity and athero-
sclerosis has been demonstrated in the general (e.g.
non-transplant) population, however, no such data
exists in LT recipients. Thus, it remains unclear if the
presence of NAFLD increases the risk of athero-
sclerosis above and beyond that of LT alone. Thus,
the aim of the current study was to better define the
interaction between atherosclerosis and NAFLD
among LT recipients. Methods: In this prospective
study, 111 LT recipients were prospectively enrolled.
All study participants underwent vibration controlled
transient elastography and had blood drawn after an
overnight fast. A controlled attenuation parameter
(CAP) value >270 dB/m was defined as presence of
NAFLD. Atherogenic risk was quantified via NMR-
based measurement of LDL, VLDL and HDL particles.
Lipoproteins associated with increased atherogenic
risk include smaller LDL and HDL size and increased
small LDL and large VLDL particle concentrations with
a concomitant decrease in large HDL particles.
Results: Prevalence of NAFLD was 52% in the LT
recipient cohort. Plasma LDL-C was similar between
patients with and without NAFLD, however, patients
with NAFLD had lower HDL-C (44 + 16 vs. 56 + 16 mg/
dL; p<0.001) and higher triglycerides (185 + 121 vs
122 +51 mg/dL; p=0.003). LT recipients with NAFLD
had a more atherogenic lipoprotein profile character-
ized by smaller LDL particle size (20.54 +0.67 vs.
20.94+0.53 nm; p=0.019), HDL particle size
(8.99+0.51 vs. 9.37 +0.64 nm; p<0.001) and VLDL
particle size (50.4+9.0 vs 45.1+8.0 nm; p<0.001).
NAFLD was associated with an increase in size and
concentration of atherogenic VLDL and LDL particles,
and a decrease in anti-atherogenic HDL particles
(Figure 1). Finally, Lipoprotein Insulin Resistance
Index (LP-IR), a composite measure of atherogenic
lipoprotein concentrations and insulin resistance that
is linked to increased CVD risk, was significantly
higher among LT recipients with NAFLD (56 +22 vs
37+20%; p<0.001). Conclusion: The presence of
NAFLD in LT recipients is associated with increased
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markers of atherosclerotic risk and thus establishes
post-LT NAFLD as a risk factor for CVD. Additional
prospective studies are required to better understand
how NAFLD and circulating lipoproteins may interact
together to promote atherosclerotic events.

FIGURE 1: Impact of NAFLD on Lipoproteins in LT recipients
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of Miami
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Background: The burden of opportunistic infections
(Ols) after liver transplantation (LT) has not been
evaluated on a large scale. Further, the significance of
certain clinical factors, such as immunosuppression
decision-making, on this risk in adults is unknown.
Methods: This was a retrospective cohort study of first
LT alone recipients between 1/1/2007-12/31/2016 using
Medicare claims data linked to the Organ Procurement
and Transplantation Network database. Early (<1 vy
from LT) and late (> 1 y) hospitalizations for Ols were
identified using validated ICD-9/10 codes. Multivariable
Cox proportional hazards models evaluated the factors
independently associated with early or late Ol hospital-
ization. Patients were censored at death, retransplanta-
tion or end of follow-up. Results: The study cohort
(n=11,320) was 64.0% male, 71.9% White, 14.7%
Hispanic, and 8.1% Black with median age of 61 years
(IQR: 54-66). Liver disease etiologies included: hepatitis
C virus (36.3%), alcohol-associated liver disease (ALD;
21.7%) and non-alcoholic steatohepatitis (NASH;
14.5%). Median follow-up time was 4.7 years (IQR:
2.8-7.1). During follow-up, 13.2% of the cohort had > 1
Ol hospitalization. Among the 2,638 individual OI
hospitalizations identified, 61.9% occurred <1 year
from LT. Ol causes included: cytomegalovirus (45.4%),
aspergillus and endemic mycoses (20.6%), dissemi-
nated candidiasis (10.8%), varicella zoster virus
(12.7%), tuberculosis and non-tuberculous mycobac-
teria (4.4%) and other (4.2%). Neither induction therapy
(p=0.173) nor maintenance regimen at LT discharge
(p=0.288) were associated with early Ol hospitalization
(Table). However, maintenance regimen at 1 year was
associated with late Ol hospitalization (p <0.001) with
steroid-based and mechanistic target of rapamycin
inhibitor-based regimens conferring the highest risk
(Table). An increased risk of early Ol was also observed
with NASH or primary sclerosing cholangitis (PSC; HRs
1.30 and 1.91 vs ALD; p=0.001) and worsening
creatinine (HR 1.11 per 1mg/dL; p=0.001, and of late
Ol with PSC (HR 1.82 vs ALD; p=0.003) and in women
(HR 1.30; p=0.002). Conclusion: Over 1 in 10 patients
are hospitalized for an Ol post-LT. While early
immunosuppression choice was not associated with
Ol hospitalization <1 year from LT, maintenance
regimen at 1 year led to a differential risk of late Ol.
Further evaluation of the increased risk of post-LT Ol
observed among female, NASH and PSC recipients is
warranted.

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| s3ss

challenges given the chronic immunosuppression
associated with transplantation. So far, studies have
shown that immunosuppression itself does not seem
to confer an increased risk of severe COVID disease
and mortality in LT recipients. It is currently unclear
whether the immune dysregulation associated with
COVID-19 infection and/or modifications in immuno-
suppression increase the risk of rejection. Methods:
Here we report a rare case of acute cellular rejection
(ACR) following the onset of COVID-19 infection. The
patient is a 59-year-old male with prior history of
hepatitis C and alcoholic cirrhosis who had under-
gone deceased donor liver transplant 7 years prior.
He was transitioned to tacrolimus monotherapy four
months post-transplant and had stable graft function.
Hepatitis C was treated post-transplant with success-
ful sustained virologic response. Results: He pre-
sented with respiratory symptoms, with no recent
travels or new medications prior. A respiratory viral
panel was negative except COVID-19 PCR was
positive. He was vaccinated with two doses of
Pfizer-BioNTech a year ago. Liver enzymes were
found to be significantly elevated on presentation
from normal prior 2 months ago: ALT 775, AST 747,
ALP 134, Tbili 1.6, tacrolimus level 9.1, Cr 1.2 (at
baseline). Liver enzymes continued to progressively
rise with peak levels ALT 1017, AST 959, AP 147, T
Bili 2.1 (Fig 1 A). Serology was negative for acute
viral infections (Hepatitis A, B, C, E, Epstein-Barr
Virus and Cytomegalovirus). Alcohol levels on admis-
sion and phosphatidylethanol were negative. Liver
ultrasound with doppler revealed patent hepatic
vasculature and graft without intrahepatic or extra
hepatic biliary dilation. Subsequent liver biopsy
showed severe cellular rejection (Fig 1 B). The
patient was treated with bolus methylprednisolone
and increased tacrolimus goal 8-10. His liver
enzymes subsequently improved and normalized
entirely 2 months after the infection. Conclusion:
To the best of our knowledge, this is one of the first
reported cases of late ACR following COVID-19
infection. Prior studies have only reported ACR in
the setting of withdrawing or decreasing immuno-
suppression in patients with COVID-19. In this case,
the patient had maintained adequate level of immu-
nosuppression as documented with therapeutic tacro-
limus levels over the course of 7 years post LT.
Though a causative relationship between COVID-19
and rejection cannot be definitively established, the
timing of infection and rejection, and lack of other
classical risk factors for ACR (inadequate immuno-
suppression, history of autoimmune liver disease,
prior rejection episodes) or other infectious and
metabolic triggers, infer a likely association between
the two.This case highlights the importance of careful
monitoring of allograft function in setting of COVID-19
infection.
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Mohammad S. Siddiquit, (1)Virginia Commonwealth
University Health System, (2)Virginia Commonwealth
University, (3)National University Health System
(NUHS)

Background: Vibration controlled transient elastography
(VCTE) based liver stiffness measurement (LSM) is an
excellent ‘rule-out’ test for advanced hepatic fibrosis in
liver transplant (LT) recipients, however, its ability to ‘rule-
in’ the disease is suboptimal. While supplementing LSM
with bio-clinical data has provided promising results (i.e.
FAST, Agile 3/4), they have not resulted in similar
improvement in diagnostic performance when compared
to LSM alone, due to the altered physiology of the LT
recipients. This study aimed to improve diagnostic
performance of LSM in LT recipients. Methods: Adult
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LT recipients with a liver biopsy and VCTE were included
(N=150). Sequential covering analysis (SCA) was
performed to create rules to identify patients at low or
high risk for advanced fibrosis (stage 3-4). The rules
created via SCA were then compared to LSM alone at
‘ruling in” and ‘ruling out’ advanced fibrosis. Results: The
rules created via SCA are depicted in Figure 1A.
Advanced hepatic fibrosis was definitively excluded
in patients with either LSM<7.45kPa (n=72) or
745<LSM<12.1kPa and time from LT<5.6 years
(n=25). Conversely, likelihood of advanced fibrosis was
95% if patients had LSM > 14.1 and controlled attenuation
parameter < 279dB/m (n=21). Thus, 118 (79%) were
correctly identified and 32 (21%) would have required a
biopsy to establish the diagnosis. Compared to previously
established LSM based cutoff values of 10.5 kPa (Youden
index) and 13.3 kPa (maximized specificity), the false
positive rates of sequential covering analysis was 1%
compared to 16.5% with LSM > 10.5 kPa and 8.3% with
LSM > 13.3 kPa. The true positive rates were compara-
ble at 87% for sequential covering analysis, 93% for
LSM >10.5 kPa and 83% for LSM > 13.3kPa. Implement-
ing SCA lead to correct characterization of 65% of patients
who were ruled out for advanced fibrosis with 100%
accuracy (Figure 1B) and 14% of patients who were ruled
in for advanced fibrosis with 95% positive predictive value.
The intermediate zone consisted of 21% of the cohort with
a 28% prevalence of advanced hepatic fibrosis. The
developed sequential covering analysis approach was
validated using leave 1-out cross validation with similar
diagnostic performance. Conclusion: The proposed
clinical sequential covering analysis allows for better risk
stratification when evaluating for advanced fibrosis in LT
recipients compared to LSM alone. Additional efforts are
necessary to further reduce the number of patients with
indeterminate results in whom a liver biopsy may be
required.

Figure 1A

Liver Transplant Recipients (N=150)

Figure 1B

Rule Out Zone Indeterminate Rule In Zone

AF
NPV 100% No AF 72% 28%

T T T
10 20 30

T T
70 80

Disclosures: The following people have nothing to
disclose: Dylan Vainer, Hiba Khan, Alok Baral, Shreya
Garg, Audrey Ang, Vaishali Patel, Vinay Kumaran,
David Anthony Bruno, Seung Lee, Amit Sharma,
Mohammad S. Siddiqui

Disclosure information not available at the time of
publication: Tamoore Arshad, Mark Dhinesh Muthiah,
Anh Bui

1132-A | EARLY ALCOHOL
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Hsul2, (1)Medstar Georgetown University Hospital, (2)
National Institute of Health

Background: Alcohol relapse (AR) after liver transplant
(LT) has been associated with graft loss and diminished
survival. Post-LT patient fibrosis in the setting of alcohol
relapse is not well described. Our aim was to examine the
effects of AR on graft fibrosis and evaluate whether
noninvasive scoring systems can estimate fibrosis in
these patients. Methods: This is a retrospective study
with patients who underwent LT for a primary indication
of alcoholic liver disease (ALD) at a single large
academic transplant center between January 2015 and
October 2022. Data collected include demographics,
psychosocial variables, presence and timing of AR, lab
values to calculate APRI and FIB4 scores, and liver
biopsy findings. Comparisons between AR and non-AR
patients were made using Chi-square and two sample
t-tests. Results: Of 159 total patients transplanted for
ALD, 36 (23%) had AR post-LT. AR occurred at a median
of 348 days, with 64% of AR occurring within 1 year post-
LT. Predictors of AR included pre-LT psychiatric diagno-
sis (OR 7.9, p<0.01) or medication use (OR 10.6,
p<0.01) and failed alcohol rehab pretransplant (OR
10.2, p<0.01). Among 72 patients with liver biopsies,
18% had stage 2-4 fibrosis (significant fibrosis or SF) and
85% of SF was seen within 2 years of LT. Three patients
had > F3 fibrosis, two due to recurrent alcoholic hepatitis
and one due to chronic rejection. In the entire cohort, SF
was present in 29% of AR vs. 13% of non-AR patients
(p=0.08). After excluding biopsies that showed fibrosis
due to acute cellular rejection, AR was associated with
increased risk of SF (33% AR vs. 4% non-AR, p <0.01).
Patients with SF had higher mean APRI (2.0 vs 0.9,
p=0.03) and higher mean FIB-4 (4.2 vs 2.4, p<0.05)
scores. Conclusion: Post-LT AR is associated with
increased risk of SF (33%) within 2 years of transplant.
As most liver biopsies were prompted by abnormal liver-
associated enzymes, the true burden of SF may be
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1138-A | METABOLIC FLEXIBILITY
PREDICTS RESPONSE TO
SAROGLITAZAR TREATMENT IN
LIVER TRANSPLANT RECIPIENTS
WITH NONALCOHOLIC FATTY LIVER
DISEASE

Mohammad S. Siddiquit, Deven Mr V. Parmar?,
Farheen Shaikh3, Nihal Shaikh3, Anh Buil, Vaishali
Patel* and Arun Sanyal®, (1)Virginia Commonwealth
University, (2)Zydus Cadila, (3)Zydus Therapeutics, (4)
Virginia Commonwealth University Health System, (5)
Division of Gastroenterology, Hepatology, and Nutrition,
Virginia Commonwealth University, Richmond, VA

Background: Metabolic flexibility is the ability to match
biofuel availability to utilization with the carbohydrate
being the major fuel source in the fed state and fatty
acids in the fasted state. Metabolic inflexibility, refers to
reduced ability to readily transition between fuel
sources. In liver transplant (LT) recipients, reduced
metabolic flexibility has been associated with non-
alcoholic fatty liver disease and future risk of weight
gain. Currently, there is no data in interaction between
metabolic flexibility and pharmacological intervention.
Methods: In this proof of concept, open-label trial,
single-arm study, 15 adult patients with NAFLD as
determined by controlled attenuation parameter were
treated with saroglitazar magnesium 4mg daily for 24
weeks. Key exclusion criteria included graft cirrhosis,
more than mild alcohol use, GFR < 60, and concomitant
use of GLP-1 receptor agonists. Metabolic flexibility was
measured at baseline and end of treatment (EOT) using
whole room calorimetry and expressed as respiratory
quotient (RQ). Peak RQ represents maximal carbohy-
drate metabolism and occurs in the post-prandial state,
while trough RQ represents maximal fatty acid metab-
olism occurring in the fasted state. Results: In the
overall cohort, a numerical improvement in RQ was
noted from baseline and EOT, however, this did not
reach statistical significance. Baseline metabolic flexi-
bility was associated with likelihood of treatment
response as defined by at least 5% reduction in liver
fat from baseline to EOT (Figure 1). More specifically,
responders had shorter time to peak RQ (275 + 82 vs.
388 + 82 minutes p=0.03). An improvement in time to
peak was noted in responders (275+82 to
246+65 min) and non-responders (388+82 to
281 +97 min) from baseline to EOT, however, this did
not reach statistical significance. Finally, lower resting
RQ was noted in patients who were more likely to
respond to saroglitazar than non-responders. Conclu-
sion: In LT recipients, baseline metabolic flexibility
predicts response to saroglitazar, first in LT population.
While the current study was not designed to evaluate
the impact of saroglitazar on metabolic flexibility, it
does provide empiric data suggesting the impact of
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saroglitazar on liver fat is independent of metabolic
flexibility. Moreover, the data would also suggest a
potential positive effect of saroglitazar on metabolic
flexibility, however, well designed studies are required
to better evaluate this relationship.
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HEPATOCELLULAR CARCINOMA
LIVER TRANSPLANTATION-
INELIGIBLE: RESULTS FROM A
SURVEY AMONG ITALIAN
HEPATOLOGISTS AND PALLIATIVE
CARE PHYSICIANS
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Trento, Italy, (8)Gastroenterology & Hepatology Unit,
Department of Health Promotion, Mother & Child Care,
Internal Medicine & Medical Specialties (PROMISE),
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Background: Delays and limitations of palliative care
(PC) in patient with Barcelona Clinic Liver Cancer
(BCLC) D hepatocellular carcinoma (HCC) liver
transplantation (LT)-ineligible may be explained by
different perceptions between hepatologists and PC
physicians in the absence of shared guidelines. We
aimed to assess clinicians’ attitudes towards PC in
BCLC-D HCC. Methods: Members of the Italian
Association for the Study of Liver Disease (AISF)
and the Italian Society of Palliative Care (SICP) were
invited to a web-based survey consisting of 17
questions to investigate the general approach, the
management of cirrhosis complications and pain
palliation in patients with BCLC-D HCC Results: A
total of 97 hepatologists and 70 PC physicians
completed the survey:>80% of both categories
currently follow 1-19 patients with LT-ineligible
BCLC-D HCC. Moreover, 58% of hepatologists col-
laborates with PC physicians in the management of
BCLC-D patients, while the 55% of PC physicians
takes care of patients independently. Management of
cirrhosis and its complications, such as administration
of albumin or prescription of esophagogastroduodeno-
scopy, anticoagulation and antiviral treatments or
indication for paracentesis, differed significantly be-
tween the two groups (Table 1). Both hepatologists
and PC physicians (42% and 64% respectively) prefer
to avoid NSAIDs for pain control, while full-dose
acetaminophen is widely used among hepatologists,
but only in few among PC physicians (64% vs 26%,
p<0.001). Opioids are commonly used by both
categories, generally (61% and 67.4%, respectively)
used at full dosage, regardless of patient's liver
function. Conclusion: This survey highlights signifi-
cant differences in the approach to patients with
BCLC-D HCC LT-ineligible, between hepatologists
and PC physicians, reinforcing the need for both
studies dedicated to palliative care and shared guide-
lines among specialists.
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recurrence and mortality between policy eras, and
sequential Cox regression models were performed for
adjusted analyses. Competing risks were accounted for
where applicable. Results: A total 7,940 patients were
included, 5,879 (74.0%) pre-policy and 2,061 (26.0%)
post-policy. Post-policy patients were older, more likely
to have non-alcoholic fatty liver disease, received more
LRT, and had lower AFP levels and smaller tumor sizes
at transplant. Post-policy era was associated with an
unadjusted 35% reduction in risk of post-LT HCC
recurrence (HR 0.65, 95% CI 0.52-0.80, p<0.001;
Figure 1A). After adjusting for tumor characteristics at
listing this association remained (SHR 0.69, 95% CI
0.55-0.86, p=0.001; Figure 1B), however after addi-
tionally adjusting for LRT episodes and RETREAT
score, there was no longer a statistically significant
association (SHR 0.77, 95% CI 0.59-1.00, p=0.054;
Figure 1C). Similarly, in unadjusted analysis, there was
a significant reduction in mortality associated with post-
policy era (HR 0.81, 95% CI 0.72-0.92, p=0.001;
Figure 1D), but this association was null after compre-
hensive covariate adjustment (SHR 0.94, 95% CI 0.80-
1.11, p=0.46; Figure 1F). Conclusion: We observed a
significant reduction in post-LT HCC recurrence and
mortality after policy implementation. Sequential analy-
ses demonstrate that this difference is likely mediated
through waitlist selection of relatively healthier patients,
increased opportunity for LRT use, and potential
selection of favorable tumor biology.
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Background: Traditionally, LT programs required 6-
months (M) of abstinence prior to listing in alcohol-
associated liver disease (ALD). Recently, LT has been
offered to those with < 6M sobriety including those with
acute alcohol-associated hepatitis (AH). The Sustained
Alcohol use post-Liver Transplant (SALT) and the High-
Risk Alcohol Relapse (HRAR) scores were developed
to predict return to alcohol use after LT. However, their
utility is controversial. Our aim was to assess the utility
of these scores to predict alcohol use after LT in those
with ALD. Methods: A retrospective analysis of
deceased donor LT 10/2018 to 4/2022 was performed.
Demographic, clinical, and laboratory data were col-
lected. All patients (pts) underwent careful pre-LT
psychosocial evaluation. Data on alcohol use, sub-
stance abuse, prior rehabilitation, and legal issues were
collected. Post-LT, all were encouraged to participate in
rehabilitation programs and underwent random PeTH
testing. Pts with ALD were stratified by <or>6M
sobriety prior to listing. Those with <6M were further
stratified as acute AH by NIAAA criteria and non-AH.
The primary outcome was utility of the SALT and HRAR
scores to predict return to alcohol use (+ PeTH) within
1 year after LT. Results: Of the 365 LT, 171 were for
ALD: 86 had>6M sobriety and 85 had <6M sobriety;
41 with AH and 44 non-AH. Demographics, clinical, and
psychosocial characteristics among these groups are
shown (Table). Those with < 6M sobriety were younger,
less likely African American, had higher MELD-Na and
on the transplant waiting list for fewer days. In those
with AH, the mean time of abstinence to LT was 58d,
71%% failed prior rehabilitation. One-year survival was
similar among the 3 groups (90-93%). Following LT,
return to drinking was similar in the AH (24%) compared
to < 6M non-AH (15%) and >6M ALD (22%). Only 4%
had return to heavy drinking. The accuracy of the SALT
score to predict return to alcohol was low (accuracy
0.63) with poor sensitivity (46%), specificity (68%), and
positive predictive value (26%) with good negative
predictive value (83%). HRAR had similar utility:
accuracy (0.61), Sens 37%, Sp 67%, PPV 22%, and
NPV 81%. Conclusion: In carefully selected pts
undergoing LT for ALD with post-LT AALD counseling,
while 1-yr survival was excellent, return to any drinking
was observed in 15-24%, with heavy drinking in only
4%. Both SALT and HRAR scores had good NPV in
identifying pts at low risk for recidivism.
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Background: Liver stiffness measurement (LSM), a
surrogate measure of hepatic fibrosis, can be readily
measured via vibration controlled transient elastogra-
phy (VCTE) as a point of care test. LSM has been
validated for detection of advanced hepatic fibrosis in
liver transplant (LT) recipients. However, it is currently
not known if LSM can predict risk of clinical outcomes.
Thus, the present study aimed to evaluate the
relationship between LSM and clinical outcomes.
Methods: The study included adult LT recipients
(N=342) who had a successful VCTE between 2015
and 2022 for routine clinical care. VCTE was performed
after an overnight fast and a cutoff value of LSM >10.5
kPa was used for significant fibrosis, while a controlled
attenuation parameter (CAP) > 270 dB/m was used for
presence of hepatic steatosis based on prior published
literature. Patients with history of end organ damage
(i.e. heart failure, renal failure requiring HD, liver graft
failure etc.) were excluded. The primary outcome of the
study was all-cause mortality. The secondary outcomes
included new-onset coronary artery disease (CAD),
myocardial infraction (MI), and graft cirrhosis. Multi-
variate Cox regression models were constructed that
included body mass index, age, gender, diabetes status
and etiology of liver disease as covariates. Results:
The study cohort included 67 (19.6%) patients with
LSM > 10.5kPa. The median time from LT to VCTE
was 68.1 (IQR 21.5, 144.6) months. A total of 59 LT
recipients died over a median follow up of 34.6 (IQR
25.4, 55.4) months. Baseline LSM was a strong and
statistically significant predictor of all-cause mortality
(Figure 1A). The relationship between LSM and all-
cause mortality remained significant in multivariate
modeling with HR of 2.14 (95% CI 1.25, 3.66,
p=0.006). LSM was not associated with future risk of
MI or development of CAD. No interaction between
choice of immunosuppression (cyclosporine vs. tacro-
limus) and LSM and mortality were noted. Finally, a
strong independent relationship between CAP and
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alcoholic fatty liver disease (NAFLD). 9% of the subjects
presented with a focal liver space occupying lesion
(SOL). All the cirrhotic subjects presented with either
acute decompensation of cirrhosis (AD) / acute on
chronic liver failure (ACLF) and in them, tuberculosis
was postulated as an acute inciting event. 86% of
subjects underwent liver biopsy, granuloma were
identified in all of them. 10% of the samples were sent
for cultures. Three (3) subjects, expired during the study
period. Of them two were cirrhotic beforehand, and
presented with ACLF. Mean time from symptom onset
to start of therapy was 6.8 months. Standard 1st line
quadruple therapy could only be offered to 27% of the
subjects at the initiation. 63% of the subjects afterwards
received complete 1st line therapy. Conclusion:
Hepatic tuberculosis can present with a constellation
of symptoms and signs. ldentification and diagnosis,
requires good clinical acumen. Tissue diagnosis aids in
the diagnosis and must be offered to all suspected
individual’s. In subjects with underlying chronic liver
disease, t = hepatic tuberculosis might precipitate acute
decompensation and can often prove fatal.

.t

i
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TESTING TRENDS IN THE U.S.
VETERANS AFFAIRS MEDICAL
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OF PATIENT AND PROVIDER-LEVEL
PREDICTIVE FACTORS
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group of investigators, (1)University of Miami and Miami

VA, (2)Virginia Commonwealth University, (3)VA Palo
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Background: Low prevalence of Hepatitis Delta Virus
(HDV) infection in the US could be attributed to
insufficient testing, which can result in an underestima-
tion of true prevalence. This study aimed to identify
prevalence and factors associated with HDV testing
among participants with positive Hepatitis B surface
antigen (HBsAgQ) in the Veterans Health Administration
(VHA). Methods: This was a nationwide retrospective
study involving all participants positive for HBsAg
between 01/2000 and 12/2022 within the VHA. We
identified those who were tested, and positive for HDV,
and used a logistic regression model to identify patient
and provider-level predictive factors associated with
HDV testing. Results: Of 67,606 participants with a
positive HBsAg, 4,661(6.9%) were tested at least once
for HDV antibodies, of which 333 (7.1%) were positive
(298 HDV RNA positive). The annual number of HDV
antibody tests ordered in the VHA was stable from 2000
to 2015 (135-171 a year), increased by over 50% from
that baseline in 2016-2017 (283 and 277 respectively),
and more than doubled in 2018-2019 (451 and 446
respectively), before dropping during COVID-19 from
2020-2022 (231, 289 and 244 respectively). Partici-
pants in the Northeast (aOR 1.31, 95% CI 1.18-1.45,
p <0.001) were more likely, while those in the Midwest
(aOR 0.69, 95% CI 0.60-0.79, p<0.001) were less
likely to undergo HDV testing. Participants received
care at an academic VA (aOR 1.24, 95% CI 1.1-1.4,
p<0.001) or from a hepatology provider (aOR 1.43,
95% CIl 1.29-1.60, p<0.001) were more likely, while
those under the care of a primary care provider were
less likely to be tested for HDV (aOR 0.62, 95% CI 0.52-
0.73, p<0.001). Non-Hispanic Black people were less
likely to be HDV tested (aOR 0.87, 95% CI 0.79-0.95,
p =0.004)-however, no difference in screening among
other racial groups were observed. Participants with
private insurance coverage (aOR 1.18, 95% CI 1.09-
1.27, p<0.004), and those Medicaid eligible (aOR 1.60,
95% CI 1.25-2.04, p<0.001) were more likely to be
tested, as were those on oral nucleotide/nucleoside
therapy (aOR 1.58, 95% CI 1.45-1.72, p<0.001),
participants with cirrhosis (aOR 1.12, 95% CI 1.01-
1.25, p=0.04), and hepatic decompensation (aOR
1.28, 95% CI 1.10-1.49, p=0.002). Lastly, HDV testing
was positively associated with being tested for HBeAg,
HBeAb, and HBcIgM. In contrast, HCV positive (aOR
0.90, 95% CI 0.81-0.98, p=0.02) and HIV positive
participants (aOR 0.78, 95% CI 0.69-0.87, p<0.001)
were less likely to be tested for HDV. Conclusion:
While overall HDV screening rates have increased in
the VHA, participants who are Black, living in the
Midwest, receiving liver care from a primary care
provider, those at high risk of HDV, as well as HIV or
HCV positive patients are less likely to be tested for
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HDV. These results highlight the need for refining
testing strategies to increase HDV screening rates,
especially among historically marginalized and high-risk
populations.

1 2
Adjusted Odds Ratio
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Background: Infection with Hepatitis delta virus (HDV)
leads to the most severe form of chronic viral hepatitis;
unfortunately, screening rates are scarce in most areas
and patients are often diagnosed at an advanced
clinical stage. International guidelines recommend
either a systematic HDV screening for all HBsAg-
positive patients (EASL) or a risk-based approach
(AALSD). In addition to perform HDV serology on
medical prescription, some laboratories have imple-
mented a “HDV reflex testing” protocol, consisting of the
addition of a serological HDV test on all samples with a
first HBsAg positive result. The aim of this cross-
sectional study was to analyse the different strategies
implemented in seven French university hospital labo-
ratories and to compare their efficiency for HDV
antibody (HDV-Ab) and viral load (HDV-VL) screening.
Methods: All individual’s with a positive HBsAg test
referred for the first time between January 2018 and
October 2022 were included. Patients replicate
requests were removed. Total or IgG HDV-Abs were
assayed with commercial tests, HDV-VL with in-house
or commercial tests, and HDV genotype with partial
sequencing (RO region). Results: Of 459,644 consec-
utive individual’s, 6,772 were tested HBsAg-positive for
the first time (mean age 38.7, sex ratio 2.03). Testing for
HDV-Abs was conducted on 5,749 patients (84.9%) and
364 of them were positive (6.3%, Cl 95%: 5.7-7.0, mean
age 40.9, sex ratio 2.36). HDV-VL was determined in
285 (78.3%) patients and 167 (58.6%, Cl 95%: 52.8-
64.2) had an active HDV infection. HDV-1 genotype
was predominant (77%), followed by HDV-5 (19%). The
screening rate was 46.6% in one centre (pre-reflex
testing period), varied from 65.2% to 96.4% in labora-
tories with a manual add-on strategy (i.e. biologist-
driven, 5 centres), and reached up to 99.2% when the
HDV-Ab reflex testing is automatically set in the local
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prolonged duration of NA and was greatest among
those with low HBsAg. These data demonstrate the
utility of HBsAg kinetics and can predict time to
functional cure for those receiving NA, although further
studies are required.
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1319-C | LOWER VIRAL
DIVERSITY OF THE HEPATITIS B
CORE GENE IS ASSOCIATED WITH A
DECREASED LIKELIHOOD OF
HBEAG CLEARANCE IN IMMUNE-
TOLERANT PATIENTS

Tai-Chung Tseng, Chun-Jen Liu, Tung-Hung Su, Hung-
Chih Yang, Pei-Jer Chen and Jia-Horng Kao, National
Taiwan University Hospital

Background: Current criteria for defining immune-
tolerant patients rely on serum ALT and HBV DNA
levels. However, these markers can fluctuate, making it
challenging to distinguish immune-tolerant patients from
from immune-active individual’'s who may exhibit normal
ALT levels temporarily. As viral quasispecies arise from
the adaptation to selection pressure exerted by the host
immune response, our objective was to investigate
whether lower viral diversity could serve as an indicator
to identify genuine immune-tolerant patients. Methods:
We conducted a retrospective study involving 202
HBeAg-positive patients with HBV DNA levels exceed-
ing 1 million IU/mL and ALT levels below the upper
limits of normal defined by the AASLD guidelines.
These patients were classified as immune-tolerant
based on the AASLD criteria and were enrolled
between 1985 and 1990. Throughout the HBeAg-
positive stage, these patients remained untreated. The
primary endpoint of the study was HBeAg seroclear-
ance. Serum samples collected at enroliment were
used to determine viral factors. Viral quasispecies of the
hepatitis B core (HBc) gene were determined using
deep sequencing, with the ability to detect viral variants
as low as 0.1%. We defined high and low viral diversity
using a cutoff of 0.005. Results: Among the 202
immune-tolerant patients, the mean age was 31.2 years,
with 56.9% being male. A total of 13.3% of patients
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exhibited high HBc viral diversity. Over a mean follow-
up period of 15.2 years, 88 patients achieved HBeAg
seroclearance, resulting in an annual incidence of 2.9%.
Univariable analysis demonstrated that older age and
higher HBc diversity were associated with an increased
probability of clearing HBeAg. Compared to patients
with low HBc diversity, those with higher diversity had
an elevated chance of clearing HBeAg, with a hazard
ratio (HR) of 2.62 (95% CI: 1.58-4.36). Multivariable
analysis revealed that higher HBc diversity remained an
independent factor, with an HR of 2.32 (95% CI: 1.37-
3.95), even after adjusting for age, sex, HBV DNA
levels, and HBV genotype. This relationship remained
significant, even when restricted to 165 immune-tolerant
patients under the age of 40. Conclusion: In a cohort of
immune-tolerant patients defined by HBV DNA and ALT
levels according to the AASLD guideline, lower HBc
viral diversity was associated with a reduced likelihood
of clearing HBeAg. Deep sequencing-based determi-
nation of viral diversity may aid in the identification of
genuine immune-tolerant patients.
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1320-C | METABOLOMIC
PROFILING TO PREDICT
HISTOLOGIC PROGRESSION OF
LIVER FIBROSIS IN PATIENTS WITH
HIV AND HBV COINFECTION

Tzu-Hao (Howard) Lee, Baylor College of Medicine,
Richard K. Sterling, Virginia Commonwealth University
Health System, Joseph E Lucas, Vital Statistics, Wendy
C King, University of Pittsburgh, Keyur Patel, University
Health Network, Toronto, ON, Canada and Susanna
Naggie, Duke Clinical Research Institute, Durham, NC

Background: Despite antiretroviral therapy (ART),
some patients with HIV-HBV coinfection still have
advanced fibrosis or fibrosis progression. Multiple
metabolic pathways have been implicated in liver
disease pathogenesis. Our study aims to discover
expression patterns of circulating bioactive metabolites
and their association with liver fibrosis in patients with
HIV-HBV coinfection. Methods: This study cohort
includes adults with HIV-HBV coinfection on ART
recruited from eight Hepatitis B Research Network
(HBRN) sites in North America. Clinical data, plasma
samples, and liver biopsy were collected at entry, with
paired liver biopsy obtained three or more years later.
Serum samples within 24 weeks of the baseline liver
biopsy were used to quantify 325 metabolites including
fatty acids, amino acids, bile acids, and related
intermediate metabolites. Metabolite expression was
adjusted by clinical factors including sex, age, BMI, viral
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loads, HCV/HDV coinfection, and medications for HIV,
diabetes, and dyslipidemia to assess for association
with (1) advanced fibrosis (Ishak fibrosis score greater
than 3) in baseline liver biopsy and (2) worsening Ishak
score on paired liver biopsy. We used generally
applicable gene set enrichment (GAGE) pathway
analysis to test for aggregate changes in the expression
of metabolites grouped by predefined class. Results:
108 participants were included in the study, with a mean
age of 50 years. 80% of participants had HBV DNA <
200 (IU/ml), and 92% had HIV RNA <200 (copies/ml)
with a median CD4 369 (cellss/mm3). Ten participants
(9.3%) had advanced fibrosis at baseline liver biopsy. In
pathway analysis, metabolites in the amino acid class
were associated with baseline advanced fibrosis
(Table). 60 participants had paired liver biopsies
(median 3.6 y apart) with 11 (18%) exhibiting fibrosis
progression. Baseline serum expression of Dodecane-
dioic acid (DiCA [12:0]), cysteine synthesis indicator,
and the sum of neurotransmitter expression (dopamine,
histamine, and serotonin) was associated with fibrosis
progression in the paired liver biopsy. In the pathway
analysis, multiple classes of metabolites were associ-
ated with progression of fibrosis (Table). Conclusion:
In participants with HIV-HBV coinfection, approximately
1 in 5 exhibited progression of fibrosis despite ART. We
identified several baseline metabolites classes associ-
ated with the progression of liver fibrosis. Further
discovery could elucidate pathways and biomarkers
predictive of liver disease in this high-risk group.

Table: Metabolites classes associated with liver fibrosis and fibrosis progression in pathway analysis

Metabolites Classes and P-Value Number of Numbers of *False
b boli

associated outcome li di Y

Epoxide 0.00377 1 1.5%
Hydroxyperoxide 0.00622 3 2.2%
Sugars 0.01573 0 5.0%
Acylcarnitines 0.02088 33 7/ 6.1%
* False discovery rate (FDR) is a control measure for high-throughput data. FDR is defined as the
expected ratio of false positive classifications to the total number of positive classifications. For the
purpose of novel hypotheses, an FDR of less than 10% is considered valid. We used Benjamini-Hochberg
to control the false discovery rate.

with positive  with negative Rate
correlation correlation
Baseline Liver Fibrosis
Amino Acids 0.00248 3 7 7.9%
Liver Fibrosis Progression
Triacylglycerols <0.00001 226 16 <0.1%
Alcohols 0.00017 24 1 0.2%
Carboxylic Acids 0.00034 6 1 0.2%
Glycerophospholipids 0.00037 77 10 0.2%
Fatty Acids 0.00091 12 0 0.5%
Biogenic Amines 0.00100 6 3 0.5%
2
0
1
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1321-C | MIR-4461 ASSOCIATED
WITH HEPATITIS B-DERIVED
HEPATOCELLULAR CARCINOMAS

Aiko Sakai and Masaya Sugiyama, National Center for
Global Health and Medicine

Background: The development of hepatocellular carci-
noma (HCC) due to hepatitis B is difficult to predict. One
reason is that its pathogenesis is not due to a persistent
accumulation of inflammation. The molecular changes
that occur in cells persistently infected with hepatitis B
virus (HBV) are not clear on a cell-by-cell basis. The
impact of those HBV-infected cells on the pathogenesis
of the disease is also unknown. In this study, single-cell
RNA-seq (scRNA-seq) analysis of HBV-infected cells
was performed to investigate changes in gene expres-
sion on a single-cell basis. The molecules relating to
HCC were identified and their functions were analysed.
Methods: After the infection of primary hepatocytes with
HBYV, their scRNA-seq analysis was performed. scRNA-
seq data were compared between HBV RNA-positive
and negative hepatocytes (cell populations in the same
environment) in one dish. The miR-4461 levels of HUH7
and HepG2 cells with and without HBV were identified
and analyzed for cell proliferation, invasion and migratory
capacity. Target genes to which miR-4461 bound were
explored by in vitro assay. miR-44661 was quantified in
HCC and non-HCC areas using resected liver tissue of
hepatitis B and non-B/non-C. Results: Primary hepato-
cytes were infected with HBV and then scRNA-seq was
performed. miR-4461 was significantly reduced in HBV-
infected hepatocytes. miR-4461 expression was reduced
when HBV replication plasmids were transfected into
HuH7 and HepG2 cells. siRNA knockdown of miR-4461
enhanced the proliferation, invasive and migratory
capacity of HuH7 and HepG2 cells. miR-4461 expression
levels were confirmed in liver tissues from hepatitis B and
non-B/non-C HCC patients. In non-B/non-C specimens,
no difference of the miR-4461 expression was observed
in both HCC and non-HCC areas compared to normal
liver tissue. On the other hand, in hepatitis B specimens,
the expression of miR-4461 was lower than that of
normal liver (p < 0.05). in addition, the expression in HCC
areas was lower than non-HCC areas (p <0.05). Target
genes of miR-4461 were explored using database and
in vitro assay. Then, the FGA gene was one of the targets
of miR-4461. Conclusion: The miR-4461 pathway was
suggested to be associated with the establishment and
pathogenesis of HBV infection. miR-4461 levels were
reduced in liver tissue derived from hepatitis B, and a
more significant reduction was observed in HCC area,
suggesting that this pathway could be a useful biomarker
for HBV-derived HCC.
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1737-A | RISK OF DRUG-INDUCED
LIVER INJURY WITH REMDESIVIR,
MOLNUPIRAVIR AND RITONAVIR-
BOOSTED NIRMATRELVIR IN
PATIENTS WITH CHRONIC LIVER
DISEASE

Binu V John?, Dustin R Bastaich?, K Rajender Rajender
Reddy3, Ashwani K. Singal*, Bassam Dahman? and
VALID group of investigators , (1)University of Miami
and Miami VA, (2)Virginia Commonwealth University,
(3)University of Pennsylvania, (4)University of South
Dakota

Background: COVID-19 remains the sixth most com-
mon cause of death in the United States in 2023, and
patients with chronic liver disease (CLD) remain at risk.
Approved antivirals may be potentially hepatotoxic,
while there is limited data on their safety in CLD. This
study aimed to determine the risk of drug induced liver
injury (DILI) with remdesivir, ritonavir boosted nirma-
trelvir, and molnupiravir, in a large national cohort of
participants with CLD. Methods: This was a retrospec-
tive cohort study of 152,917 Veterans with CLD who
developed SARS-CoV-2 infection between 3/1/2020
and 12/31/2022. Participants receiving remdesivir
(n=22,444), ritonavir-boosted nirmatrelvir (n=6535),
or molnupiravir (n=2564) within 7 days of a positive
SARS-Co-V-2 PCR were compared with untreated
participants with COVID-19 (n=121,374) after control-
ling for potential confounders. The outcomes included
mild (peak ALT > 2 times upper limit of normal [ULN]),
and moderate (ALT > 5-fold ULN) elevations at 60-days
from baseline values. The outcomes were modeled
using multivariable Poisson regression accounting for
follow-up time and adjusting for age, sex, race, BMI,
Charleston Comorbidity Index, diabetes, smoking,
hypertension, COPD, AUDIT-C, severity of COVID-19,
and baseline lab results (ALT, AST, ALP, total bilirubin,
platelet count, and creatinine). Results: The overall
study participants were predominantly male
(n=139,978, 91.5%) and white (n=70,436, 46.1%),
with a median age of 68.6 years (IQR 15.7). The most
common etiology of liver disease was NAFLD
(n=122,191, 79.9%), followed by alcohol (n=13,468,
8.8%), and HCV (n=11,789, 7.7%), and 9,572 (6.3%)
individual’'s had cirrhosis. Participants who received
remdesivir had a 1.19-fold higher likelihood of mild
elevations in ALT (95% CO 1.14-1.24, p <0.0001) but a
lower likelihood of moderate ALT elevations (aHR 0.86,
95% CIl 0.79-0.94, p=0.001). Exposure to ritonavir-
boosted nirmaltrevir was associated with a lower
likelihood of mild (aHR 0.69, 95% CI 0.61-0.78,
p<0.0001) and moderate (aHR 0.59, 95% CI 0.40-
0.85, p=0.005) ALT elevations. There was no associ-
ation of molnupiravir with mild (aHR 0.92, 95% CI 0.78-
1.09, p=0.36) or moderate (aHR 0.61, 95% CI 0.34-
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1.07, p=0.08) elevations in ALT. Conclusion: In this
large study of Veterans with CLD, anti-virals used to
treat COVID-19 had a favorable hepatic safety profile.
Compared to an untreated COVID-19 cohort, molnupir-
avir and ritonavir-boosted nirmatrelvir treated group did
not have an increased rate of elevations in ALT, while
remdesivir use was associated with only mild ALT
elevations.
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1738-A | SIGNIFICANT HEPATIC
FIBROSIS IN PATIENTS WITH
RHEUMATOID ARTHRITIS WAS NOT
ASSOCIATED WITH DURATION OF
TREATMENT OR CUMULATIVE DOSE
OF METHOTREXATE

Masoud Moghtaderi, Mohammad Ali Nazarinia?,
Saeedeh Shenavandeh?, Elham Aflaki? and Maryam

Moini®, (1)Gastroenterohepatology Research Center,
Shiraz University of Medical Sciences, (2)Shiraz
University of Medical Sciences, (3)University of Ottawa

Background: Methotrexate (MTX) has been one of the
main agents used for treatment of Rheumatoid Arthritis
(RA) for years. Drug-induced liver injury is one of the
concerns in patients on long term treatment with MTX.
Based on guidelines, patients on MTX are recom-
mended to be monitored for liver tests abnormalities
and fibrosis for those on long term treatment.
However, the correlation between cumulative dose of
MTX and increased risk of hepatic fibrosis has been
questioned by more recent studies. Methods: In this
prospective study, 120 adult patients with RA receiving
treatment with MTX for more than 6 months were
recruited from Rheumatology clinics of Shiraz Univer-
sity of Medical Sciences and underwent liver assess-
ment. Patients with known chronic liver disease except
for fatty liver were excluded. Complete history and
physical exam were done by hepatologist. Full profile
liver testing, viral hepatitis serology, CBC, ultrasound
and Vibration Controlled Transient Elastography
(VCTE) through FibroScan were performed. Results:
Ninety-four participants (93.6% female, mean age
53.4 + 10.4 y) completed the study. Of them, 42.6%
had received MTX for more that 10 years and in 45.7%
cumulative dose of MTX was more than 4 grams.
History of type 2 diabetes was reported in 17%. None
of the patients had a positive serology for Hepatitis B
antigen or Hepatitis C antibody, but in 5.6% Hepatitis
B core antibody was positive. Ultrasound reported fatty
liver in 60.6% of patients and in only one patient
features of chronic liver disease were reported. VCTE
was technically feasible in 74 patients. Of those, 8.1%
had significant hepatic fibrosis (F >2) and 35 (47.3%)
had significant hepatic steatosis (S >2). Body Mass
Index (BMI) was significantly higher in patients in
whom VCTE failed. Duration of MTX use and
cumulative dose of MTX did not have statistically
significant associations with significant fibrosis
(P=0.862 and P =0.983). In multiple linear regression
analysis, BMI (P =0.23) and AST/PLT ratio (P =0.22)
were identified as independent predictors for signifi-
cant hepatic fibrosis. BMI was identified as an
independent risk factor for significant hepatic steatosis
(P <0.001). Conclusion: In this study, the population
of patients with RA on MTX, using VCTE as a non-
invasive test, no significant correlation was observed
between duration of treatment or cumulative dose of
MTX and significant hepatic fibrosis.
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correlate with risk factors in the psychiatric hospital patient
population and population in total. Both SCC and especially
shelter populations are at high risk of HCV infection.
Screening tools and primary health care professionals
should be made more available for these populations.
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ELIMINATE HEPATITIS C VIRUS
INFECTION IN THE AMERICAS
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Background: Although the WHO strategy has the goal
to eliminate the hepatitis C virus (HCV) as a public
health threat by 2030, the existence of national
strategies is variable worldwide. We aimed to assess
the establishment of different policies and strategies to

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| s70s

eliminate HCV in the Americas. Methods: We con-
ducted a 23-item survey about HCV infection among
gastroenterologists and hepatologists in the Americas.
Questions were classified into four categories: policies
and civil society (1 question), diagnosis (6 questions),
care management (14 questions), and monitoring
systems (2 questions). The survey was carried out
using an electronic form between November 2022 —
May 2023. Data were collected in a spreadsheet,
revised by two independent reviewers, and compared
with governmental institutions, regulatory agencies,
scientific societies, and scientific publications. We
estimated an index obtained from a regression scoring
method through exploratory analysis, and row values
were normalized from 0 to 100 using a min-max
method. Results: We obtained 52 responses from 19
out of 21 countries targeted. The median HCV-related
policies index was 51.4 [IQR: 27.3—70.1]. The lower
establishment of HCV-related policies was observed in
Ecuador (0.0), Honduras (6.6), and Costa Rica (9.8),
while the highest performance was observed in
Argentina (94.1), Colombia (94.7), and Canada (100)
(Figure A). Fifteen (78.9%) countries have adopted a
national strategic plan to eliminate HCV. Three (15.8%)
countries have universal screening for HCV infection
(Figure B). After a positive HCV serological test, 10
(52.6%) countries perform reflex testing to confirm HCV
diagnosis using the same sample. However, only 7
(36.8%) countries have an alert system for the request-
ing physician. Twelve (63.2%) countries have a direct
referral system for specialized care of HCV-positive
cases. There is universal access to direct-acting
antivirals (DAAs) in 15 (78.9%) countries. Universal
access to DAAs was not widely available in Cuba,
Ecuador, Venezuela, and the United States. Seven
(36.8%) countries have generic DAAs available. Only 3
(15.8%) countries perform a retrospective search for
HCV-positive cases that could have been lost to follow-
up. Conclusion: Although most countries have adopted
a national strategic plan to eliminate HCV, there are
several issues and barriers to elimination in the
Americas.
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Comparison Vs aHR (95%CL) P
Treatment SVR Untreated 0.29 (0.24, 0.35) <.0001
status and TF 0.12(0.1,0.16) <.0001

outcome TF Untreated 2.35(1.97,2.81) <.0001
Sex Female Male 0.83(0.74, 0.94) <.01

Race Black White 1.5(1.29,1.75) <.0001
AAPI 0.87 (0.66, 1.16) 0.37

BMI <25 25-30 0.70 (0.6, 0.81) <.0001
25-30 230 0.85 (0.74, 0.99) 0.04

Cirrhosis Decompensated Compensated 8.06 (4.85, 13.41) <.0001

History of mali y No such history 1.75(1.44,2.11) <.0001

aHR, adjusted hazard ratio; CL, confidence limits; SVR, sustained virological response; TF , treatment failure; AAPI, Asian American/ Pacific Islander
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Lisa Carpenter, Temple University, Shawn Lewis,
Virginia Commonwealth University and Richard K.
Sterling, Virginia Commonwealth University Health
System

Background: To achieve global elimination of the
hepatitis C virus (HCV), providing treatment to margi-
nalized populations (e.g., incarcerated individual’s) is
necessary. The prevalence rate of HCV in the prison
population ranges from 12-31%, compared to 1.8% for
nonincarcerated individual’s. Oral direct-acting antiviral
(DAA) treatment is 96% effective at achieving a
sustained virologic response (SVR) and can be
administered over 8-12 weeks, with a significant
decrease in side effects when compared to previous
HCV treatments. Notwithstanding the availability of DAA
treatment many prisons fail to treat all inmates who
have HCV. The purpose of this study was to investigate
the barriers in the Virginia Department of Corrections
(VADOC) preventing the initiation of DAA treatment for
inmates diagnosed with HCV. Methods: In this retro-
spective cohort study designed as a secondary analysis
for the quality improvement of HCV treatment, data was
collected from electronic medical records (EMR) of
VADOC inmates who were referred for HCV treatment
but did not start. Barriers were gathered from medical
provider and VADOC staff notation in EMRs then
grouped by common theme to assess frequencies.
Statistical analyses were used to examine associations
between treatment groups based on prison level data
and demographics; no treatment= 135, initiated treat-
ment=2,062. Results: Of the inmates who had not
initiated DAA treatment there were 124 (91.9%) males
and 11 (8.1%) females. The mean age was 50 years
old, with 44 Black (32.6%) and 89 White (65.9%)
individual’s. Of the 39 prisons, 26 prisons had 1 or more
inmates who had not initiated DAAs (6.1% of total),
ranging from 1-15 inmates per prison. Missing lab
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results (42.2%), limited time remaining in an inmate’s
sentence (23.7%), and missing follow-up appointments
(20.0%) had the highest frequency for preventing
treatment initiation. In addition, there is a significant
association between prison location and treatment
initiation  (Chi-square p<0.0001), further defined
by prison regional location and population size.
Conclusion: With the increase in frequency of prison-
initiated barriers, further investigation of prison policy
and functionality is necessary to address the gap in
HCV treatment initiation. Moreover, screening require-
ments for HCV treatment at the clinical level need to be
addressed. These findings will improve our under-
standing of healthcare barriers in prisons, mitigating
treatment delay to achieve HCV global elimination.
Disclosures: The following people have nothing to
disclose: Lisa Carpenter, Richard K. Sterling
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publication: Shawn Lewis
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Background: Current direct-acting antiviral (DAA)
treatments for the hepatitis C virus achieve high rates
of sustained virological response, thus improving
clinical outcomes. Chronic hepatitis C patients are at-
risk for hepatocellular carcinoma (HCC) even after DAA
treatment. Limited national data exist on the long-term
clinical course of DAA use and whether surveillance is
needed depending on liver cirrhosis in Korean patients
with chronic hepatitis C. Methods: This is a population-
based retrospective cohort study using the database of
the Health Insurance Review and Assessment Service
in Korea. A total of 16,344 adult patients who were
newly administered Ledipasvir/sofosbuvir or Glecapre-
vir/pibrentasvir between 2016 and 2021 without a
previous history of HCC were included in the analysis.
The primary outcome was the incidence of HCC after
DAA ftreatment in patients with and without cirrhosis.
The secondary outcome was whether there were
differences in HCC incidence by gender and age group.
Results: The average age of 16,344 patients was
59.4 years, males were 46.9%, the average follow-up
period was 23.5 months, and 2,928 (17.9%) patients
had liver cirrhosis. The incidence of HCC per 1,000

patient-years was 9.38 in all patients, 3.68 in non-
cirrhotic patients, and 33.17 in cirrhotic patients. In both
patients with and without cirrhosis, age >65 and male
gender were associated with the incidence of HCC in
each subgroup. Conclusion: Even after DAA treat-
ment, the risk of HCC remains high in patients with
chronic hepatitis C with cirrhosis, whereas the risk is
significantly lower in patients without cirrhosis. These
results may support the argument that DAA treatment is
important before cirrhosis in patients with chronic
hepatitis C and that HCC surveillance is necessary
continuously after DAA treatment in patients with
cirrhosis.
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Medical University, Kaohsiung, Taiwan

Background: Direct-acting antiviral agents (DAAs) can
achieve high sustained virologic response (SVR) in
chronic hepatitis C (CHC) patients; yet a proportion of
patients still experience de novo liver complications
even after SVR. Identification of risk factors is clinically
important. FIB-4 index is a useful noninvasive tool to
assess fibrosis, while neutrophil-to-lymphocyte ratio
(NLR) is a biomarker for systemic inflammation. Our
study tried to investigate that whether the addition of
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University School of Medicine, (7)Einstein Healthcare
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Background: Nonalcoholic fatty liver disease (NAFLD)
prevalence is estimated to be 80-100 million in the US.
NAFLD is highly under-diagnosed due to inadequate
screening programs, and as a result can progress to
non-alcoholic steatohepatitis (NASH), liver cirrhosis,
liver cancer, the need for liver transplantation, and
death. NAFLD is often asymptomatic and dispropor-
tionately affects disadvantaged communities. Although
early detection allows for timely intervention to improve
disease course, screening for fatty liver diseases is not
offered as part of routine medical care outside of
hepatology clinics. To address this gap, the American
Liver Foundation (ALF) launched a pilot NAFLD
Screening Program for high-risk individual’s in Texas.
Methods: ALF consulted with public health professio-
nals in Houston to identify a non-profit community-
based clinic (Fundacion Latinoamericana De Accion
Social) providing essential healthcare services to those
with limited access. The clinic completed steps neces-
sary to become a screening site to conduct LIVERFASt
tests, a blood test that measures 10 biomarkers for liver
health (Figure 1). Clinic staff were trained, screening
tests were performed on at-risk individual’'s (Figure 1),
and results were analyzed for evidence of steatosis and
fibrosis. Results: A total of 448 individual’s participated
in the NAFLD screening program (62% females, mean
age =43 y), among whom 63% had a steatosis score of
S1 or higher, with moderate to severe steatosis (S2-S3)
in 32%. Importantly, most participants with S2-S3 had
little evidence of fibrosis, signaling an opportunity to
potentially halt or reverse disease. Participants with
scores >S1 were given educational resources on
NAFLD and healthy lifestyle choices and linked to
healthcare providers for follow-up care. After the pilot
program concluded in 2021, the established processes
were sustained to continue screening at the clinic.
Based on lessons learned, ALF has expanded screen-
ing through ALF’s National Public Health Campaign,
Think Liver Think Life, in Federally Qualified Health
Centers and Community Clinics in 21 states. Conclu-
sion: NAFLD/NASH is an emerging under-diagnosed
healthcare crisis, and our pilot program demonstrates
the feasibility of widespread screening in high-risk
individual’'s. The ALF plans to expand the Think Liver
Think Life campaign to all 50 states within 5 years, with
the goal to improve education, early diagnosis, and
access to care for people with liver disease.

Figure 1: Fatty Liver Disease Screening Project’s Clinic Workflow
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Commonwealth University, Richmond, VA

Background: Agile3+ and Agile4 are two elastography-
based tests respectively designed for the non-invasive
diagnosis of advanced fibrosis and cirrhosis in NAFLD.
We aimed to evaluate whether these two tests designed
for different diagnostic targets synergize for the predic-
tion of liver-related events (LRE) in NAFLD. Methods:
This retrospective study included adults with NAFLD
from a tertiary care center. The main study outcome
was LRE, a composite endpoint combining cirrhosis
complication or hepatocellular carcinoma. All patients
had FIB4, vibration-controlled transient elastography
(VCTE) with FibroScan device, Agile3+ and Agile4
available at baseline. Each non-invasive test stratified
patients in three risk groups (low-risk, intermediate risk,
high-risk) according to their published thresholds: < 1.30
and > 2.67 for FIB4; < 10 kPa and > 15 kPa for VCTE; <
0.451 and >0.679 for Agile3+; <0.251 and >0.565 for
Agile4. Results: 341 patients were included (median
age: 58 y, male sex: 65%, diabetes: 36%). The rate of
patients included in the low / intermediate / high-risk
groups with FIB4, VCTE, Agile3+ and Agile4 were,
respectively: 43%/46%/11%, 57%/23%/20%, 56%/15%/
29%, and 83%/9%/8%. LRE occurred in 27 (8%)
patients after a median follow-up of 5.2 years (IQR:
2.9-7.2). Agile3+ and Agile4 provided higher time-
dependent ROC curves than VCTE or FIB4 for LRE
prediction (Panel A). Most of the patients who experi-
enced LRE during the follow-up were included in the
high-risk group with Agile3+ (23 of 27 patients, 85%),
versus only 10 (37%) in the high-risk FIB4 group, 15
(56%) in the high-risk VCTE group, and 12 (44%) in the
high-risk Agile4 group. Because Agile3+ and Agile4 can
be calculated at the same time, we evaluated a
stratification based on their combination: low-risk group
(Agile3+ < 0.679), high-risk group (Agile3+ >0.679 and
Agile4 <0.565), and very high-risk group (Agile3+
>0.679 and Agile4 >0.565). Rate of patients included
in these three groups were respectively 71%, 21% and
8%. LRE occurred in 4 patients (1.7%) from the low-risk
group, 11 patients (15%) from the high-risk group, and
12 patients (44%) from the very high-risk group.
Therefore, the Agile3+/Agile4 combination provided
the best risk stratification, with Agile4 splitting the
Agile3+ high-risk group in two high-risk and very-high
groups (Panel B). Conclusion: Agile3+ and Agile4, two
elastography-based noninvasive tests respectively
designed for the diagnosis of advanced fibrosis and
cirrhosis, both synergize for a better stratification of the
liver-related risk in NAFLD.
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Background: Efficacy studies in animal models of non-
alcoholic steatohepatitis (NASH) include histopatholog-
ical endpoints. Clinical-derived NAFLD Activity Scoring
(NAS) and Fibrosis Staging system, outlined by Kleiner
et al., is reproducible in preclinical models of NASH.
Manual histopathological scoring is prone to observer
variability which can influence robustness and repro-
ducibility of study results. To enable objective and
unbiased histopathological assessment in liver biop-
sies, we developed GHOST, an deep learning-based
digital imaging analysis pipeline for automated NAS and
fibrosis scoring. Methods: Liver biopsies were obtained
from two NASH rodent models, GAN diet-induced
obese (GAN DIO-NASH) mouse and choline-deficient
L-amino acid-defined high-fat diet (CDAA-HFD) rat.
Age-matched chow-fed mice and rats served as normal
controls. Automated GHOST deep learning computa-
tional analysis of NAS and fibrosis scores was
performed on hematoxylin-eosin (HE) and picrosirius
red (PSR) stained sections. GHOST module was
extended to enable automated analysis of fibrosis
severity in CDAA-HFD rats using the Ishak fibrosis
scoring system. All GHOST data were validated by
manual scoring by expert histopathologists. Quantita-
tive morphometrics, derived from scoring variables,
includeddensity of hepatocytes with lipid droplets,
number of inflammatory foci, and %-area of fibrosis.
Results: GHOST accurately and reproducibly detected
hepatic central veins and portal areas in GAN DIO-
NASH mice and CDAA-HFD rats , enabling segmenta-
tion of zones for clinical histopathological scoring. In HE
stained sections, hepatocytes, inflammatory cells, and
ballooned hepatocytes were identified. Inflammatory
foci were considered as clusters of >4 inflammatory
cells. NAS was computed and validated using 338
mouse liver biopsies with a Cohen’s Kappa value of
0.72, indicating agreement between Al-assisted and
manual scoring of NAS. PSR-stained collagen fibers
were localized in the sinusoidal and periportal space by
GHOST, identifying collagen forming bridges and
branch points. Kleiner fibrosis stage was computed
and validated using 537 mouse liver biopsies, achieving
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Background: Histologic scoring systems for NASH
have suboptimal inter-reader agreement, even amongst
expert hepatopathologists (HPs). Misclassification of
NAFLD activity and fibrosis staging impacts NASH
clinical trial enrollment and endpoint assessment with
inaccurate and imprecise measurement of histologic
change over time. High variability limits comparison of
results between clinical trial phases and between drug
classes. In this study, AIM-NASH (PathAl) was eval-
uated for accuracy alone and for use as an assistive
tool to HPs in assessment of liver biopsies in a NASH
clinical trial population. Methods: In a clinical validation
(CV) study1, de-identified biopsy samples representing
cirrhotic and non-cirrhotic subjects were collected from
multiple Phase Il and Phase Il NASH trials. A panel of
expert HPs established ground truth (GT) NASH
scores. Cases were also digitally evaluated by at least
3 other experienced HPs who independently provided
NAS activity grades and CRN fibrosis stage. After a
minimum 2-week washout period, individual HPs Al-
assisted scores were collected. Accuracy of AIM-NASH
alone and HP’s manual reads was assessed for the full
CV population against GT. Accuracy and inter-reader
agreement was assessed with and without Al-assist-
ance, and was performed on a subset of cases where
either (a) cases where the same HP read with and
without Al-assistance (ranging from 86-216 samples per
HP or (b) cases were scored with Al-assistance by
multiple HPs (ranging from 10 to 83 slides; Table 1).
Results: AIM-NASH alone demonstrated superior
accuracy to HPs for hepatocellular ballooning and
lobular inflammation (weighted kappa [WK] differences
of 0.119 and 0.148; both p<0.0001) and non-inferior
accuracy for steatosis and fibrosis (WK differences of
0.002; [p<0.0001] and -0.009; [p<0.001]). Al-assist-
ance improved HPs’ accuracy for lobular inflammation
and hepatocellular ballooning (WK difference of 0.088,
and 0.11, respectively), while HPs’ accuracy for fibrosis
and steatosis compared to GT were largely unchanged
with Al-assistance (WK difference of 0.012 and 0.000).
Al-assistance decreased inter-pathologist variability for
all features with a WK difference ranging in 0.314-0.771.
Inter-reader agreements with Al-assistance were higher
than published literature for all features (Table 1).
Conclusion: AIM-NASH is an accurate tool for NASH
assessment for all histologic features. In a subanalysis
where the same readers performed assisted and
manual reads, Al-assisted HPs displayed improved
accuracy for assessment of lobular inflammation and
hepatocellular ballooning and showed higher inter-
reader agreement for all features. These data show
that AIM-NASH may help to standardize histologic

scoring by increasing accuracy and reducing inter-
reader variability in those features most difficult to score
in clinical trial populations, allowing for a more reliable
assessment of therapeutics under development.

Table 1: Inter-pathologist agreement rates with and without Al (for cases with >10 reads for comparison)

Histologic Feature

Mean WK Inter-reader
agreement with AT
assistance (range)

Mean Inter-reader
agreement without AT
assistance (range)

Average Inter-reader
WK from literature?

Steatosis

0.986 (0.958-1)

0.672 (0.503-0.734)

0.609

Lobular Inflammation

1

0.229 (-0.047-0.466)

0.328

Hepatocellular Ballooning

0.995 (0.973 - 1)

0.383 (0.281-0.448)

0.517

0.493(0.091-0.735)

0.484

Fibrosis 0.958 (0.906 - 1)
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2015-A | AT-RISK NASH
IDENTIFICATION USING AN
ALGORITHM THAT COMBINES FIB-4
+ MASEF (METABOLOMICS-
ADVANCED STEATOHEPATITIS
FIBROSIS SCORE)

Mazen Noureddin?, Emily Truong®#, Rebeca Mayo®,
Ibon Mart nez-Arranz®, Itziar Mincholé®, Jesus M.
Banales®’, Marco Arrese Jimenez®, Kenneth Cusi®,
Maria Teresa Arias'®, Radan Bruha'!, Manuel Romero-
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Research Institute, Houston, TX, (3)Department of
Medicine, (4)Cedars-Sinai Medical Center, Los
Angeles, CA, (5)OWL Metabolomics, Derio, Spain, (6)
Biodonostia Research Institute, Donostia University
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Universidad Cat lica De Chile, (9)Division of
Endocrinology, Diabetes and Metabolism, University of
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Idival, Santander, Spain, (11)General University
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University, Prague, Czech Republic, (12)Ucm Digestive
Diseases, Virgen Del Rocio University Hospital, Instituto
De Biomedicina De Sevilla, Ciberehd, University of
Seville, Sevilla, Spain, (13)Clinic University Hospital,
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Del Roc o University Hospital, Sevilla, Spain, (15)
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Medicine and Nursing, University of the Basque
Country Upv/EHU, Leioa, Spain, (18)Biocruces Bizkaia
Health Research Institute, Barakaldo, Spain, (19)
National Institute for the Study of Liver and
Gastrointestinal Diseases (CIBERehd, Instituto de
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Asturias University Hospital, Alcal& University, Madrid,
Spain, (21)lcahn School of Medicine at Mount Sinai,
New York, NY, (22)Pinnacle Clinical Research Center,
San Antonio, TX, (23)Translational and Clinical
Research Institute, Faculty of Medical Sciences,
Newcastle University, Newcastle upon Tyne, United
Kingdom, (24)CIC Biogune, Basque Research and
Technology Alliance (BRTA), Derio, Spain, (25)
Department of Internal Medicine, Virginia
Commonwealth University, Richmond, VA

Background: Early identification of those with NAFLD
activity score > 4 (with at least 1 for steatosis, lobular
inflammation, and ballooning) and significant fibrosis or
“at-risk NASH” is a priority as these patients are at
increased risk for disease progression and may benefit
from therapies. Here we aim to study whether the
MASEF score could be used alternatively to liver
stiffness measurements (LSM) by transient elastogra-
phy (VCTE) in the FIB-4+LSM by VCTE algorithm that
is currently recommended by several guidance publi-
cations. Methods: This study included 310 participants
that had undergone liver biopsy, LSM by VCT and
MASEF score analysis. MASEF score is a highly
specific metabolomics-driven score to identify at-risk
NASH based on 12 lipids, body mass index, aspartate
aminotransferase and alanine aminotransferase. We
compared the performance of a FIB-4+MASEF algo-
rithm to that of FIB-4+LSM by VCTE. Results: 133
(43%) of 310 patients had FIB-4<1.30 and were
classified as low risk of having at-risk NASH, 37
(12%) of 310 patients had FIB-4>2.67 and were
classified as high risk, and 140 (45%) of 310 were
classified into the indeterminate or grey zone and then
were further analyzed by MASEF score or LSM by
VCTE. When using MASEF as the second test after
FIB-4, 14% of patients had MASEF < 0.258 and were
classified as not at-risk NASH, 41% had MASEF >
0.513 and were classified as at-risk NASH, and 45% fell
into the indeterminate zone. Among patients with
MASEF < 0.258, 79% were correctly classified and only
4 (21%) were misclassified (NAS > 4 with >F2).
Among patients with MASEF >0.513, 37 (65%) were
correctly classified, and 20 (35%) were misclassified.
When using LSM by VCTE as the second test after FIB-
4, 25% of patients had LSM < 8 kPa and were classified
as not at-risk NASH, 38% had LSM > 12 kPa and were
classified as at-risk NASH, and 36% fell into the grey
zone. Among patients with LSM <8 kPa, 67% were
correctly classified and 12 (33%) were misclassified.

Among patients with LSM> 12 kPa, 32 (60%) were
correctly classified, and 21 (39%) were misclassified.
Complete classifications are shown in the table. The
overall performance of both algorithms when using
MASEF score or LSM by VCTE as the second test after
FIB-4 did not show significant differences (p=0.69).
Conclusion: MASEF is a promising diagnostic tool for
the assessment of at-risk NASH that can be used
alternatively to LSM by VCTE in the FIB-4+LSM by
VCTE algorithm that is currently recommended by the
AGA and EASL.
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2016-A | AUTOMATED AI-BASED
MORPHOMETRIC ANALYSIS OF
FIBROSIS REVEALS SIGNIFICANT
FIBROSIS CHANGES IN T2DM VS
NON-T2DM NASH PATIENTS WITH
ADVANCED FIBROSIS

Cindy Serdjebi, Bastien Lepoivre, Florine Chandes and
Yvon Jule, Biocellvia

Background: Non-alcoholic steatohepatitis (NASH) is
the most severe form of fatty liver diseases. Type 2
diabetes mellitus (T2DM) is known as a major risk factor
for fibrosis development, and drugs currently under
development in NASH address both heath issues, with
no drug approved so far. Knowing T2DM patients are at
high-risk of severe fibrosis, we have compared fibrosis
stages and characteristics of NASH patients according
their T2DM status using MorphoQuant, a fully-auto-
mated user-independent morphometric software. Meth-
ods: 107 patients were enrolled in this study. Both
untreated and treated patients for T2DM were consid-
ered as T2DM patients. Liver biopsies were scored by a
blinded expert pathologist according to the NASH CRN
for steatosis, inflammation, ballooning and fibrosis.
Patients were considered NASH if NAS > 4. For
MorphoQuant™ analysis, picrosirius red (PSR)-stained
slides were prepared and scanned at X20 magnifica-
tion. Steatosis, vesicle size, total collagen, periductular,
perisinusoidal, perivascular and septal collagens, as
well as collagen fiber width and length were assessed.
TD2M and non-T2DM patients were compared for all
readouts using a Mann-Whitney test. Results: Among
the 107 patients, 53 patients had T2DM. Neither
difference was seen in fibrosis stage distribution
between T2DM and not-T2DM NASH patients, nor for

steatosis, inflammation, and ballooning grades. When
overall comparing TD2M versus non-T2DM NASH
patients according to their fibrosis stage,
nond ifference was seen for fibrosis-related endpoints
and steatosis. Interestingly, in NASH patients with F3
stage, TD2M patients had significantly less steatosis,
and more fibrosis, expressed as collagen content (p-
values =0.0075 and 0.0164, respectively). When look-
ing at fibrosis distribution and features, TD2M patients
had more perivascular and septal collagen than non-
T2DM patients (p-values =0.0145 and 0.006, respec-
tively), their mean septa length was longer (0.036), as
well as their maximal septa length and width (0.035 and
0.028). No changed was observed for perisinusoidal
fibrosis, or for F1-F2 NASH patients. Conclusion: F3
T2DM NASH patients display significantly different
features from F3 non-T2DM patients. These differences
could be only captured using morphometric digital
analysis of NASH and fibrosis features. Particularly,
fibrosis was more developed and differently distributed
between non-T2DM and T2DM patients. Such findings
are in alignment with longer history of liver injury and
more advanced fibrosis in T2DM patients and show the
limitations of using scores for patient's risk stratification.
Disclosures: Cindy Serdjebi — Biocellvia: Employee,
Yes, No; Biocellvia: Stock — privately held company
(individual stocks and stock options), Yes, No;
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2017-A | BMI50+-FIBROSIS
SCORE — A NEW NON-INVASIVE
TEST FOR LIVER FIBROSIS IN
PATIENTS WITH OBESITY AND A
BMI> 50 KG/m?

Maximilian Joseph Brol*, Uta Drebber?, Xiaojie Yu?,
Robert Schierwagen?, Sabine Klein!, Andreas
Plamper3, Margarete Odenthal®, Wenyi Gu?, Frank
Erhard Uschner?!, Karl Peter Rheinwalt® and Jonel
Trebicka®#, (1)University Hospital M nster, (2)
University Hospital of Cologne, (3)St. Franziskus-
Hospital Cologne, (4)European Foundation for the
Study of Chronic Liver Failure and Grifols Chair,
Barcelona, Spain

Background: Liver fibrosis is a hallmark of chronic liver
disease. Especially in non-alcoholic fatty liver disease
(NAFLD), awareness of liver fibrosis is key for patient
stratification and planning of follow-up care. Current
non-invasive tests (NIT) for liver fibrosis show poor
performance in patients with obesity and to date no NIT
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2020-A | CHARACTERIZATION OF
RELEVANT HEPATIC SINUSOIDAL
CELL POPULATIONS IN HUMAN
CHRONIC LIVER DISEASE: FROM
SINGLE-CELL DATATO
PERSONALIZED MEDICINE

Sergi Guixé-Muntet?, Anabel Fernandez-Iglesias?,
David Sanfeliu-Redondo* and Jordi Gracia-Sancho'?,
(2)Idibaps - Hospital Cl nic Barcelona - Ciberehd,
Barcelona, Spain, (2)Inselspital - University of Bern,
Bern, Switzerland

Background: Transcriptomic data from hepatic tissue
mainly represents the most abundant cell types in the
liver and masks smaller cell subpopulations, such as
non-parenchymal cells (liver sinusoidal endothelial
cells, LSECs; hepatic stellate cells, HSC; and macro-
phages, MP), with high interest for the study of chronic
liver diseases (CLD). Single-cell sequencing allows for
finer analyses, but its implementation for routine patient
care is nowadays unrealistic. The aim of this study was
to propose an unbiased single-cell RNA seqg-derived
gene panel that could reliably define the state of the
liver sinusoid in health and disease. Methods: We
reanalyzed published data from liver sc-RNAseq and
generated signature matrices with specific genes for
each of the non-parenchymal cells populations. These
matrices were used on our RNAseq data from human
livers to estimate the changes in sinusoidal cells
subpopulations (healthy vs activated / dedifferentiated
populations) in CLD. Validations were performed with
standard RT-PCR. Results: Gene deconvolution from
decompensated cirrhotic livers (ethanol, n =12) showed
significant increments in capillarized LSECs (FC =5.7),
activated HSC (FC=1.8), and fiber-associated MP
(FC=4.9) vs control tissues, which were validated in
an external cohort of patients with NASH (n=39,
GSE139602). 6 genes per cell type (LSEC, HSC, MP)
were chosen as the most specific (95% expression vs
other hepatic cell types) and the differential expression
of said genes was validated by RT-PCR in an internal
cohort (n=19 control, n= 236 cirrhosis, p <0.05) and in
an external cohort of 216 patients with NAFLD-NASH
(GSE135251) with different METAVIR stages (control,
NAFLD and NASH FO0 to F4). Importantly, our panel was
able to discriminate samples from early vs advanced
CLD patients with an accuracy of 96% and 80%,
respectively, and predicted endothelial capillarization
(r=0.90, p<0.001), HSC activation (r=0.77, p <0.001)
and macrophage polarization (r=0.79, p<0.001).
Conclusion: This unbiassed gene panel, resulting from
an advanced re-analysis of available data, can be
easily assessed by accessible techniques (RT-PCR)
and allows the characterization of sinusoidal cells

ETAASLD

phenotype in human liver tissue. This gene signature
could be a useful tool for personalized clinical decision
making, aiding in the diagnosis, assessment of drug
response or in choosing the most relevant cell target for
therapy for an individual patient.

A Single-cell RNAseq Non-p: t | gene si
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Graphical abstract. A) From single-cell RNAseq data we obtained a gene signature that defines the
non-parenchymal phenotype in chronic liver disease. B) This specific gene signature was able to
identify phenotypical alterations in each sinusoidal cell population in human liver biopsies, providing
highly accurated diagnosis.
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2021-A | CHARACTERIZING
SKELETAL MUSCLE COMPOSITION
AND FUNCTION IN PATIENTS WITH
CHRONIC LIVER DISEASE

Domenico Chavez!, Umai Giraldo!, Geneva Roche?,
Mikael Fredrik Forsgren?3, Mohammad S. Siddiqui*
and Danielle Kirkman?, (1)Virginia Commonwealth
University, (2)Link ping University, (3)Amra Medical
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Background: Skeletal muscle (SM) dystrophy and
myosteatosis are emerging as hallmark manifestations
of chronic liver disease (CLD). These alterations in body
composition could have marked implications for func-
tional status that would render these patients vulnerable
to physiological stressors. The aim of this study was to
characterize  SM quantity, quality and function in
patients with CLD. Methods: In this prospective cohort
study, 21 patients with CLD (Age 57 + 11; Female 76%:
Black 14%) underwent an 8-minute full-body 3.0 T MRI
to provide a comprehensive and quantitative SM
composition analysis using AMRA® Researcher. SM
quality was determined by isometric knee extensor
strength assessed by dynamometry. A battery of
physical function tests was performed to assess speed
and agility, lower body functional strength and aerobic
capacity. Frailty status was determined according to the
Fried criteria. Participants also completed an assess-
ment of mitochondrial oxidative capacity of the wrist
flexor muscle group. Near infrared spectroscopy
coupled with repeated, transient arterial occlusions
were used to measure the recovery kinetics of oxygen
consumption following a bout of hand grip exercise. The
post-exercise metabolic recovery rate constant (T.) was
calculated and reported as an index of mitochondrial
plasticity. Results: Patients with lower muscle mass
had reduced knee extensor strength (r=0.50, p < 0.05),
worse functional agility (r=0.58, p <0.01) and impaired
lower body functional strength (r=0.61, p<0.01).
Patients with higher muscle fat infiltration (MFI) had
reduced knee extensor strength (r=-0.70, p<0.01),
worse functional agility (r=-0.64, p<0.01), impaired
lower body functional strength (r=-0.44, p<0.01) and
lower aerobic capacity (r=-0.74, p < 0.01). Frail patients
had significantly higher mean MFI (8.9 + 1.2%)
compared to pre-frail patients (6.4 = 0.5%; p <0.05).
This cohort of patients with CLD had significantly
diminished SM mitochondrial oxidative capacity (Tc:
75 + 7 s) compared to healthy controls (52 + 4 s;
p <0.05) indicating diminished SM mitochondrial func-
tion. Conclusion: These findings provide foundational
data demonstrating the association between muscle
composition (quantity and quality) and functional status
in patients with CLD. Moreover, patients demonstrate
worse SM mitochondrial plasticity compared to their
healthy counterparts. These findings could facilitate the
development of biologically relevant biomarkers, risk
stratification and therapeutic options.
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2022-A | CHKA AND MBOAT7 AS
POTENTIAL TARGETS FOR MAFLD-
HCC WITH EARLY STAGE OF
FIBROSIS: REVEALED BY
METABOLOMICS AND
TRANSCRIPTOMIC ANALYSIS

Jihan Sun?, Fatima Dahboul?, Estelle Pujos-Guillot?,
Stéphanie Durand?, Mélanie Petera?, Delphine
Centeno?, Benoit Colsch?, Zoulim Guillaume#, Aicha
Demidem® and Armando Abergel®, (1)Université
Clermont Auvergne, (2)Inrae-UNH, (3)CEA-Paris
Saclay, (4)UNH-1019, (5)UNH, (6)CHU-Clermont
Ferrand

Background: Metabolic dysfunction Associated Fatty
Liver Disease (MAFLD) is increasingly recognized as a
major health burden in developed countries. It can
eventually progress to HCC and up to 25% of MAFLD-
HCC arise in the absence of severe liver fibrosis, posing
a challenge for early detection and treatment (De A
et al., 2020, J clin Exp Hepatol). We previously reported
the existence of 2 phenotypes of MAFLD-HCC by
metabolomics analysis according to fibrosis level (FOF1
vs. F3F4) (Buchard et al., 2021, Metabolites, Buchard
et al., 2021, AASLD Hepatology). The aim of our current
study is to explore lipid pathways and identify potential
biomarkers related to MAFLD-HCC. Methods: Fifty-six
pairs (FOF1=28, F3F4=28) of human MAFLD-HCC
(TT) and non-tumor tissues (NTT) and five healthy
tissues were collected from CRB. Foie. A non-targeted
metabolomics strategy was applied using LC-MS.
Based on the results of LC-MS, qRT-PCR regarding
sphingomyelin synthase 2 (SGMS2), sphingomyelin
phosphodiesterase 1 (SMPD1), choline Kinase alpha
(CHKA) and membrane-bound O-acyltransferase 7
(MBOAT7) was performed. Results: Firstly, LC-MS
analysis shown that the comparison between the two
groups of MAFLD-TT and MAFLD-NTT revealed the
presence of two different lipids profiles according to the
fibrosis severity (FOF1 vs. F3F4). Most of sphingolipids
including ceramides (Cer) and sphingomyelins (SM),
and glycerophospholipids, including phosphatidylcho-
line (PC), phosphatidylethanolamine (PE) and phos-
phatidylinositol (PI) were increased in MAFLD-HCC-
FOF1 while they decreased in MAFLD-HCC-F3F4
(Fig. 1A). Secondly, the results of gqRT-PCR indicated
that the RNA expression of SGMS2, SMPD1 remain
unchanged in MAFLD-TT compared with NTT, regard-
less of fibrosis level. In contrast, the RNA expression of
CHKA and MBOAT7 were exclusively up-regulated in
MAFLD-TT-FOF1 compared to NTT-FOF1 using healthy
tissues as control (Fig. 1B). These results were in
accordance with our metabolomics data that have
shown that PC content were highly accumulated in
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prediction of advanced fibrosis (> F3) is a crucial aspect
in their management. Methods: In a retrospective
study, we analyzed 149 consecutive patients with
biopsy-proven NAFLD/NASH who underwent liver
biopsy (LB) at our tertiary medical center between
2013 and 2021. Patients with concurrent HCC or other
causes of liver disease were excluded. We assessed
the diagnostic accuracy of VCTE (vibration controlled
transient elastography using M or XL probes according
to the equipment's recommendations, min. 10 valid
measurements, reliable) and of 2D-SWE-SSI (two-
dimensional shear wave elastography, Aixplorer,
SuperSonic Imagine, min. 5 valid measurements,
reliable) in detecting different stages of liver fibrosis. A
subgroup of patients with baseline matched VCTE-2D-
SWE-SSI were further included in comparative two-step
algorithms (FIB4+VCTE vs. FIB4+2D-SWE-SSI) to
assess the diagnostic performance and the need for
LB in unclassified patients for the diagnosis of >F3.
Results: Out of 149 patients, 2(1.3%) presented FO on
biopsy, 30(20.2%) F1, 42(28.2%) F2, 35(23.5%) F3, 40
(26.8%) F4 according to NASH CRN. The AUC for FIB4
(1.3) in detecting > F3 for all patients was 0.78 (95%Cl).
119(95.7%) presented baseline reliable VCTE mea-
surements, 73(93.2%) baseline reliable 2D-SWE-SSI
measurements and 55(36.9%) matched VCTE-2D-
SWE SSI. The AUCs for VCTE in detecting > F2,
>F3 and F4 were 0.889, 0.928, and 0.939 with optimal
cut-offs (Youden Index) of 8.8 kPa, 12.2 kPa, and 16.8
kPa. The AUCs for 2D-SWE in detecting >F2, >F3
and F4 were 0.873, 0.908, and 0.882 (95%CI), with
optimal cut-offs (Youden Index) of 7.5 kPa, 9.4 kPa, and
12.5 kPa. For better Se and Sp, we considered rule-in
and rule-out cut-offs for >F3 with both elastography
techniques: for VCTE 8.8 kPa (Se/Sp=93.85/74.07)
and 11.8 kPa (Se/Sp =81.54/94.44); for 2D-SWE-SSI
9.1 kPa (Se/Sp=91.89/80.56) and 12 kPa (Se/Sp=
70.27/91.67). Using this thresholds and the 8 and 12
kPa cut-offs for VCTE, the need for LB for the patients in
grey zone remained 3(5.45%) for FIB4+VCTE standard
cut-offs, 2(3.63%) for FIB4+VCTE our cut-offs and 8
(14.5%) for FIB4+2D-SWE-SSI. No significant differ-
ences were observed among strategies (McNemar's
exact test). Conclusion: Both FIB4+VCTE and FIB4
+2D-SWE exhibit potential as promising screening
approaches for predicting >F3 in suspected NAFLD.
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2038-A | DIGITAL PATHOLOGY
QUANTITATIVE IMAGE ANALYSIS
AND Al METHOD DETECTS THE
TREATMENT EFFECT OF
PEGBELFERMIN IN CIRRHOSIS
PATIENTS WITH A PERFORMANCE
THAT BENCHMARKS MANUAL
HISTOLOGICAL ASSESSMENT

Li Chen?, Anne Minnich?, Edgar D. Charles?, Zachary
D. Goodman?, Mathieu M. Petitiean* and Arun Sanyal®,
(1)Pharmanest, (2)Bristol Myers Squibb, (3)Betty and
Guy Beatty Center for Integrated Research, Inova
Health System, Falls Church, VA, (4)Pharmanest Inc,
(5)Division of Gastroenterology, Hepatology, and
Nutrition, Virginia Commonwealth University,
Richmond, VA

Background: Manual histological evaluation of liver
biopsy is the gold standard for fibrosis staging in Non-
Alcoholic Steatohepatitis (NASH), but it is limited by its
inter and intra-reader variability. Digital Pathology
image analysis (FibroNest™) has the potential to
overcome the current limitation of such standards. This
exploratory post-hoc analysis compared FibroNest's
continuous scores with NASH-CRN categorical stages
in patients with NASH from the phase 2b FALCON2
study (NTC03486912). Methods: Eligible adults were
18-75 years of age (N =145) with NASH diagnosed by
histologic assessment of liver biopsy according to
NASH CRN criteria and stage 4 fibrosis, defined as
Cirrhosis. During the 48-week double-blind treatment
period, patients received 10mg, 20mg, or 40mg
pegbelfermin subcutaneous or placebo once weekly.
Liver biopsies were obtained six months before or
during screening and at week 48. Formalin-fixed,
paraffin embedded sections of the liver biopsies were
stained with Masson Trichrome and imaged at 40X.
Quantitative image analysis was performed to extract
single-fiber quantitative traits (QFTs, N=315) from the
fibrosis histological phenotype. A previously validated
selection of principal qFTs were normalized and
combined into a fibrosis severity score (Ph-FCS, 1 to
10). A prospective score (PT-Ph-FCS) was developed
to normalize the Ph-FCS on non-steatotic parenchymal
tissue. Each digital image was evaluated for quality
along 20 dimensions (tissue processing, staining,
scanning) to generate a Digital Biopsy Adequacy score
(DBA). Results: Ph-FCS was able to classify F3
(n=47) from F4 (n=229) stages with a sensitivity
(specificity) of 73.80% (74.47%) for a Ph-CFS = 3 cut off
value (Fig. A). Groups sizes with paired biopsies were

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| s7e3

22, 24, 20, 27 for the placebo,10mg, 20mg, 40mg
groups following removal of images considered non-
evaluable for FibroNest algorithms (i.e., DBA <5).
Responders were identified with a 1-unit reduction for
the histological stage (Fig. B-C). Using an absolute
reduction of 0.3 (4-fold higher than the analytical
variability), the Ph-FCS resolved 15% to 20% (resp.
0% to 10%) more responders than NASH CRN (resp.
Ishak) categorical stages which is consistent with an
increased detection threshold (Fig. B). A 25% relative
reduction of Ph-FCS (corresponding to an absolute
change of 0.75 to 2 for 3 < Ph-FCS < 8) detected fewer
responders than when using NASH-CRN or Ishrak (Fig.
C). There was no difference between the Ph-FCS and
the PT-Ph-FCS which is attributed to the lack of
antisteatotic effect of the treatment in this study, as
reported elsewhere. Conclusion: Quantitative digital
pathology image analysis and Al generates continuous
scores for fibrosis that enhance conventional histolog-
ical staging and resolve the continuum of cirrhosis. The
definition of meaningful change criteria using this
continuous scoring remains to be improved.
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Correlation graphs between LSM obtained from 2DTE
on Hepatoscope and FS VCTE (top) or Aixplorer SWE
(bottom).

40

Correlation between LSM measurements

=30f
g .
o20f T
5 ol ‘
S 10t C e Tt e, 0 ° R2 = 0.75
1A
0 isd 1 1 1 L
0 10 20 30 40 50
2DTE (kPa)
40 T T T T
o o
= 30
a L]
.
~ 20+ e
§ ° ../.,-‘ ] [
N
©10r & ﬂ.'/}f e °, R?=0.8
L]
0 L - Il 1 1 it
0 10 20 30 40 50
2DTE (kPa)

Disclosures: Victor De Ledinghen — E-Scopics: Consul-
tant, Yes, No;

Adrien Besson — E-Scopics: Employee, Yes, No;

Joel Gay — E-Scopics: Employee, Yes, No;

Claude Cohen-Bacrie — E-Scopics: Executive role ,
Yes, No;

The following people have nothing to disclose: Dan
Cohen-Dutartre, Francoise Manon, Joelle Abiven,
Anne-Laure De Araujo, Rhizlane Houmadi, Julie Dupuy,
Juliette Foucher

¢ 2067-A | LIVER STIFFNESS
PROGRESSION IN BIOPSY-PROVEN
NONALCOHOLIC FATTY LIVER
DISEASE AMONG PEOPLE WITH
DIABETES VERSUS PEOPLE
WITHOUT DIABETES: A
MULTICENTER STUDY

Daniel Q Huang, University of California San Diego,
Laura Wilson, Johns Hopkins School of Public Health,
Maral Amangurbanova, University of California, San
Diego, Cynthia A. Behling, Pacific Rim Pathology, David
E Kleiner, Laboratory of Pathology, National Cancer
Institute, National Institutes of Health, Kris V. Kowdley,
Washington State University, Srinivasan Dasarathy,
Cleveland Clinic Foundation, Norah Terrault, University
of Southern California, Anna Mae Diehl, Duke
University, Naga P. Chalasani, Indiana University
School of Medicine, Brent A. Tetri, St Louis University,
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Commonwealth University, Richmond, VA, James
Tonascia, Johns Hopkins University and Rohit Loomba,
University of California, San Diego, San Diego, CA

Background: There are limited data regarding
whether liver stiffness measurement (LSM) by vibra-
tion-controlled transient elastography (VCTE) prog-
resses faster in people with type 2 diabetes mellitus
(T2DM) versus those without T2DM in biopsy-proven
nonalcoholic fatty liver disease (NAFLD). Therefore,
we aimed to examine the time-to-progression of LSM
between participants with versus without T2DM who
had available paired VCTEs in a large, multicenter,
multiethnic cohort study within the NASH CRN.
Methods: This study included adult participants with
biopsy-proven NAFLD who had VCTEs at least one
year apart, recruited at eight sites across the United
States as part of the NIDDK-sponsored NASH CRN.
The Cox proportional hazards model was used to
evaluate the hazards ratio (HR) for LSM progression
and regression, defined by an upward or downward
change, respectively, in the Baveno VII LSM catego-
ries for compensated advanced chronic liver disease
(<10 kPa, 10-14.9 kPa, 15.0-19.9 kPa, 20.0-24.9
kPa, >25.0 kPa), compared between T2DM versus
non-T2DM at baseline. Results: This study included
1,340 adult participants with NAFLD (62% female) with
more than one VCTE. The mean (+ SD) age and body
mass index were 51.9 (+12.0) years and 33.9 (+6.6)
kg/m?, respectively. The median (IQR) time between
VCTEs was 4.1(2.5-6.5) years. Participants with T2DM
(n=732) had a significantly higher cumulative inci-
dence of LSM progression at 4-years (13% versus
11%), 6-years (25% versus 18%) and 8-years (52%
versus 44%) compared to participants without T2DM
(n=608), P=0.008 (Figure 1). Using multivariable
Cox proportional hazards model adjusted for age, sex,
BMI, and Hispanic ethnicity, the presence of T2DM
was associated with statistically and clinically signifi-
cant faster LSM progression (adjusted HR 1.31, 95%
Cl 1.00 — 1.71, P=0.046). The association between
T2DM and LSM progression remained consistent in
sensitivity analyses for the presence of cirrhosis
(P=0.03). There was no significant difference in the
time to regression between T2DM versus non-T2DM
(P=0.78). Conclusion: Utilizing serial VCTE data
from a multicenter study of participants with biopsy-
proven NAFLD and prospectively collected data, we
demonstrate that participants with T2DM have a
significantly faster time to LSM progression. These
data may have important implications for clinical
practice and clinical trial design.
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Figure 1. Cumulative incidence of progression of liver stiffness measurement by vibration
controlled transient elastography, compared between participants with type 2 diabetes
mellitus versus participants without type 2 diabetes mellitus

0.75

0.50
1

Cumulative incidence
0.25
1

0.00
1

T T T T T T T
0 1 2 3 4 B 6 7 8
Time (years)
Number at risk
T2DM 652 650 537 464 347 262 206 127 22
NoT2DM 585 585 463 387 283 214 164 98 18

T2DM

No T2DM

Cumulative incidence (95% Cl):
4 years: T2DM: 0.13 (0.10, 0.16); No T2DM: 0.1
6 years: T2DM: 0.25 (0.21, 0.29); No T2DM: 0.1
8 years: T2DM: 0.52 (0.44, 0.61); No T2DM: 0.4
Hazard ratio (95% Cl): 1.42 (1.10, 1.84), P = .008

N
R

Disclosures: Daniel Q Huang — Gilead: Consultant,
No, No;

Kris V. Kowdley — CymaBay, Enanta, Genfit, Gilead,
HighTide, Inipharm,Intercept Pharmaceuticals, Inc.,
Madrigal, Mirum, NGM,Pfizer, 89bio: Consultant,
No, No;

Norah Terrault — Gilead Sciences: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), Yes, No;
Anna Mae Diehl — Inventiva: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Tune Therapeutics:
Advisor, No, No; NGM: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Hanmi: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Intercept: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; TARGET-NASH: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, Yes; Madrigal: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that

individual’s institution receives the research grant and
manages the funds), No, No; Boehringer-Ingelheim:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, Yes; Hepta Bio: Advisor, No, No;

Arun Sanyal — Durect: Stock — privately held company
(individual stocks and stock options), No, No; GenFit:
Stock — privately held company (individual stocks and
stock options), No, No; Gilead: Consultant, No, No;
Novartis: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Genetech: Consultant, No, No; Madri-
gal: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Path-Al: Consultant, No, No; Intercept:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Pfizer: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’'s institution receives the research grant
and manages the funds), No, No; Histoindex: Consul-
tant, No, No; Fibronest: Consultant, No, No; Hemosh-
ear: Stock — privately held company (individual stocks
and stock options), No, No; Hemoshear: Consultant,
No, No; Inversago: Stock — privately held company
(individual stocks and stock options), No, No; Biocellvia:
Consultant, No, No; Merck: Consultant, No, No; Pfizer:
Consultant, No, No; Eli Lilly: Consultant, No, No; Novo
Nordisk: Consultant, No, No; Boehringer Ingelheim:
Consultant, No, No; Astra Zeneca: Consultant, No, No;
Boehringer Ingelheim:  Grant/Research  Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Akero: Consultant,
No, No; Intercept: Consultant, No, No; Fractyl: Consul-
tant, No, No; Madrigal: Consultant, No, No; Northsea:
Consultant, No, No; Takeda: Consultant, No, No;
Regeneron: Consultant, No, No; Eli Lily: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Alnylam: Consultant, No, No; Novo Nordisk:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| ssar

funds), No, No; Roche: Consultant, No, No; Glaxo
Smith Kline: Consultant, No, No; Novartis: Consultant,
No, No; Tern: Consultant, No, No; Inventiva: Consul-
tant, No, No; Target Pharmasolutions: Consultant, No,
No; Tiziana: Stock — privately held company (individual
stocks and stock options), No, No; Uptodate: Royalties
or patent beneficiary, No, No; Elsevier: Royalties or
patent beneficiary, No, No; Merck: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Bristol Myers Squibb: Grant/Research  Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Astra Zeneca: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No;

Rohit Loomba — Aardvark Therapeutics: Consultant,
No, No; Altimmune: Consultant, No, No; Anylam/
Regeneron: Consultant, No, No; Amgen: Consultant,
No, No; Arrowhead Pharmaceuticals: Consultant, No,
No; AstraZeneca: Consultant, No, No; Bristol-Myer
Squibb: Consultant, No, No; CohBar: Consultant, No,
No; Eli Lilly: Consultant, No, No; Galmed Pharmaceut-
icals: Consultant, No, No; Gilead: Consultant, No, No;
Glympse Bio: Consultant, No, No; Hightide: Consultant,
No, No; Inipharma: Consultant, No, No; Intercept:
Consultant, No, No; Inventiva: Consultant, No, No;
lonis: Consultant, No, No; Janssen Inc.: Consultant, No,
No; Madrigal Pharmaceuticals: Consultant, No, No;
Metacrine, Inc.: Consultant, No, No; NGM Biopharma-
ceuticals: Consultant, No, No; Novartis: Consultant, No,
No; NovoNordisk: Consultant, No, No; Merck: Consul-
tant, No, No; Pfizer: Consultant, No, No; Sagimet
Biosciences: Consultant, No, No; Theratechnologies:
Consultant, No, No; 89 bio: Consultant, No, No; Terns
Pharmaceuticals: Consultant, No, No; Viking Therapeu-
tics: Consultant, No, No; 89 bio: Stock — privately held
company (individual stocks and stock options), No, No;
Sagimet Biosciences: Stock — privately held company
(individual stocks and stock options), No, No; Arrow-
head Pharmaceuticals: Grant/Research  Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; AstraZeneca: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Boehringer-Ingelheim: Grant/Research Support
(research funding from ineligible companies should be

ETAASLD

disclosed by the principal or named investigator even if
that individual’'s institution receives the research grant
and manages the funds), No, No; Bristol-Myers Squibb:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Eli Lilly: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Galectin Therapeu-
tics: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Galmed Pharmaceuticals: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Gilead: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Hanmi: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Intercept: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Inventiva: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; lonis: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Janssen Inc.: Grant/Research Support (research fund-
ing from ineligible companies should be disclosed by
the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Madrigal Pharmaceut-
icals: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Merck: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even
if that individual’'s institution receives the research
grant and manages the funds), No, No; NGM

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



$828 |

HEPATOLOGY

PAASLD

Biopharmaceuticals: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; NovoNordisk: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Pfizer: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Sonic Incytes: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Terns Pharmaceuticals: Grant/Research Sup-
port (research funding from ineligible companies should
be disclosed by the principal or named investigator
even if that individual’s institution receives the research
grant and manages the funds), No, No; LipoNexus Inc.:
Executive role , No, No;

The following people have nothing to disclose: Maral
Amangurbanova, Cynthia A. Behling, David E
Kleiner, Srinivasan Dasarathy, Naga P. Chalasani
Disclosure information not available at the time of
publication: Laura Wilson, Brent A. Tetri, James
Tonascia

2068-A | LIVER TISSUE
PROTEOMICS-BASED PLASMA
BIOMARKER FOR NASH

Achuthan Sourianarayanane, Medical College of
Wisconsin and Brett Phineey, UC Davis

Background: Diagnosing patients with nonalcoholic
steatohepatitis (NASH) among those with nonalcoholic
fatty liver disease (NAFLD) is challenging. Liver biopsy
and MRI are useful in this regard; however, the former is
invasive, while the latter is costly and not readily
available. Many plasma-based noninvasive tests have
been proposed but have not been effective. This study
evaluates the effectiveness of plasma biomarkers
based on their correlation with liver tissue proteomics.
Methods: We included 65 subjects diagnosed with
NAFLD (17 without NASH, 38 with NASH but without
advanced fibrosis, and 10 with advanced fibrosis) in this
study. A portion of liver tissue was flash frozen at the
time of liver biopsy and stored at -80°C along with their

plasma. Following lipid fraction extraction, the liver
tissue was sonicated and digested with trypsin at 37°C.
Mass spectrometric analysis was performed for untar-
geted proteomics of liver tissue and plasma. We used
the following parameters to increase the specificity and
decrease the number of analytes discovered: g-value <
0.05, log fold change > 2 for liver tissue analysis, and a
lesser cut-off of p-value < 0.5 and log fold change > 1 for
plasma analysis to detect an adequate number of
plasma proteins. Results: Among the patients, 20
plasma proteins were found to be up or downregulated
between subjects with and without NASH. Plasma
proteins were able to differentiate NASH subjects with
an area under the receiver operating curve (AUROC)
between 0.63 and 0.67 (Figure 1a) by different modeling
methods. Among the liver tissue proteins, 66 were up or
downregulated between those with and without NASH.
None of the 20 plasma proteins of significance were
found to be significantly up or downregulated in liver
tissue. Of the 20 plasma proteins that were significantly
up-or downregulated, only 16 were represented among
3,346 proteins detected by liver tissue proteomic
analysis. A biomarker analysis using 16 of the plasma
proteins also represented in liver tissue was able to
differentiate patients with NASH from those without
NASH with an AUROC of 0.827 (Figure 1b). In a model
using ten proteins found significant in the liver tissue as
a biomarker, patients with NASH were differentiated
from those without NASH with an AUROC of 0.955.
Conclusion: Proteomic analysis of plasma does not
correlate with the liver tissue counterpart among
subjects with NAFLD. The accuracy of biomarkers
based on plasma proteins increases by corroborating
proteins of significance with liver tissue analysis.
Proteins found to differentiate NASH from NAFLD
based on liver tissue analysis and are also represented
in plasma would be an ideal noninvasive test to
detect NASH.
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MRI-BASED MUSCLE ASSESSMENT
TECHNOLOGY

Omar Jamil, Nirmal Desai?, Jonathan Taylor!, Carla
Harmath® and Michael R. Charlton?, (1)University of
Chicago, (2)Loyola University

Background: While frailty and sarcopenia are well
recognized markers of mortality and transplant out-
comes, the current methods of assessment have
limitations and may underestimate sarcopenia in
patients with infiltrative muscle fat. MRI the gold
standard for body composition analysis. An MRI-based
technology to assess muscle health and body compo-
siton (AMRA® Profiler 4 MAsS Scan by AMRA
Medical) uses a rapid neck-to-knee MRI protocol and
automated image analysis technique to measure both
muscle fat infiltration and free muscle fat volume and
distinguishes between muscle and fat. Comparing
muscle composition in patients with cirrhosis secondary
to NASH to patients with cirrhosis from other etiologies
using MRI has not been reported. Methods: A
prospective cohort study is being conducted at the
University of Chicago and began enrolling patients in
August, 2022. Patients with cirrhosis underwent MAsS
scan with analysis of muscle fat, muscle volume,
subcutaneous fat, visceral fat and liver fat content.
The protocol generates age and sex matched muscle
fat index and muscle volume index. These indices are
combined to create a composite score used to
determine muscle composition using both muscle
volume and fat infiltration. Patients were divided into
two groups, those with cirrhosis secondary to NASH,
and those with cirrhosis secondary to other etiologies
(Non-NASH). STATA 18 was used for all statistical
analyses. Results: MAsS Scan has been performed in
47 patients with cirrhosis. 27 patients had cirrhosis
secondary to NASH (57%), 8 ETOH (17%), 8 viral
(17%), 1 cholestatic (2%) and 3 other (6%). Age (62 and
63.2) and gender (48% female and 40% female) were
similar between groups, while the NASH group had
significantly more Hispanic (19% to 0%) and White
(70% to 30%) patients while the Non-NASH group had
more non-Hispanic and Black (55% to 4%) patients.
The average BMI of the NASH group (31.2) was
statistically higher (p < 0.05) than the Non-NASH group
(26.9), while the MELD scores were similar (11.1 and
11.5). While the NASH patients had significantly
(p <0.05) more visceral fat (5.3L to 3.5L) and liver fat

(6.5% to 3.2%), both groups had the same levels of fat
infiltrating the thigh muscle (7.9% and 7.9%) and
muscle volume (9.5L and 9.5L). As seen in Figure 1,
when compared to age and sex matched controls, the
muscle fat index and muscle volume index of NASH
and Non-NASH patients are similar. The number of
patients with adverse muscle composition, or sarcope-
nia, was 7 (15%) in the total cohort, without a significant
difference between the two groups (11% of NASH
patients and 20% of Non-NASH). Conclusion: Patients
with NASH cirrhosis were found to have more visceral
fat and liver fat. Visceral fat is correlated with an
increased risk of cardiovascular disease. NASH and
Non-NASH patients with cirrhosis were found to have
similar levels of infiltrative fat and muscle volume as
measured by a novel MRI protocol.
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Background: Non-alcoholic steatohepatitis (NASH) is
a progressive form of non-alcoholic fatty liver disease
(NAFLD), the leading cause of chronic liver disease.
While obesity is a major risk factor, NAFLD can affect
people in all BMI categories. Timely diagnosis of at-risk
NASH (NAS >4 and F > 2), a condition associated with
higher risk of liver-related/all-cause mortality, is critical.
We compared the performance of NIS2+™ an optimi-
zation of the blood-based NIS4® technology for the
detection of at-risk NASH, with well-established non-
invasive tests (NITs), but designed for fibrosis evalua-
tion, in different BMI-based groups. Methods: Among
screened patients of the RESOLVE-IT Phase 3 trial
(NCT02704403), those with NIS2+™ APRI, ELF™,
NFS and FIB4 scores available, and with less than
90 days between liver biopsy and serum samples
collection, were selected, resulting in a cohort of
N =2084 patients. This cohort was split in 5 BMI-based
groups (lean [n=84], overweight [n =514], with obesity
Class 1 [n=727], Class 2 [n=470] and Class 3
[n=289]) based on the WHO criteria and according to
ethnicity-specific cut-offs. NIS2+™ performance in
detecting at-risk NASH in each BMI group was
compared to other NITs using AUROC and associated
paired Delong tests. Clinical performances (sensitivity,
specificity, PPV, NPV) of NIS2+™ in each group using
fixed cutoffs for ruling-out/in at-risk NASH were derived.
Results: The prevalence of at-risk NASH increased
with increasing BMI (33.3 to 50.2%, p =0.0058), driven
by a significant increase in NAS scores (3.13 to 4.37,
p <0.0001). ALT and FIB-4, surrogate markers for
disease activity and fibrosis respectively, achieved
moderate AUROCs for the detection of at-risk NASH
(ALT: 0.665-0.755; FIB-4: 0.618-0.688), while NFS
yielded the lowest performances in all groups (0.554-
0.623). NIS2+™ had the highest accuracy and signif-
icantly outperformed all other NITs across the different
subpopulations, with  AUROCs ranging from 0.784-
0.851. NIS2+™ sensitivity when ruling-out and speci-
ficity when ruling-in at-risk NASH ranged 0.71-0.96.
NIS2+™ sensitivity when ruling-in and specificity when
ruling-out at-risk NASH ranged 0.54-0.75. Conclusion:
Across BMI categories, NIS2+™ significantly achieved
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the highest performances for the detection of at-risk
NASH, returning consistent clinical performances when
being used with fixed cutoffs for ruling-out/in at-risk
NASH and could thus represent a promising tool to
detect at-risk NASH in people at any BMI, including lean
people.

Table: AUROC comp

cen NITs by BMI group

Disclosures: Sven Francque — Inventiva: Consultant,
No, No; Eisai: Consultant, No, Yes; Siemens Health-
care: Speaking and Teaching, No, Yes; Novo Nordisk:
Speaking and Teaching, No, Yes;

Stephen A Harrison — Terns: Consultant, No, No;
Viking: Consultant, No, No; Pinnacle Clinical Research:
Executive role , No, No; Northsea: Consultant, No, No;
Novartis: Consultant, No, No; Novo Nordisk: Consul-
tant, No, No; Perspectum: Consultant, No, No; Poxel:
Consultant, No, No; Sagimet: Consultant, No, No; Sonic
Incytes: Consultant, No, No; Hepta Bio: Consultant, No,
No; Hightide: Consultant, No, No; Histolndex: Consul-
tant, No, No; Intercept: Consultant, No, No; Madrigal:
Consultant, No, No; Medpace: Consultant, No, No;
NGM Bio: Consultant, No, No; Altimmune: Consultant,
No, No; AstraZeneca: Consultant, No, No; Axcella:
Consultant, No, No; Chronic Liver Disease Foundation:
Consultant, No, No; Echosens: Consultant, No, No;
Genfit: Consultant, No, No; Gilead: Consultant, No, No;
GSK: Consultant, No, No; Hepion: Consultant, No, No;
Intercept: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Madrigal: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Metacrine: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; NGM Bio: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; NorthSea: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Poxel: Grant/Research Support (research
funding from ineligible companies should be disclosed

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



$860 |

HEPATOLOGY

PAASLD

by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Sagimet: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Viking: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Akero: Consultant, No, No; Hightide:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Corcept: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Cymabay: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Enyo: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Galectin: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Galmed: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Genentech: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Genfit: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Gilead: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Hepion: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Axcella: Grant/Research Support (research funding

from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; 89 Bio: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Boehringer Ingelheim:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Akero: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Altimmune: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; AgomaAB: Consultant, No, Yes; Alentis:
Consultant, No, Yes; Aligos: Consultant, No, No;
Arrowhead: Advisor, No, No; Blade: Consultant, No,
Yes; Bluejay: Consultant, No, Yes; BMS: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Boston: Consultant, No, Yes; Boxer: Consul-
tant, No, No; BVF Partners: Advisor, No, Yes; Canfite:
Consultant, No, Yes; Chronwell: Advisor, No, No;
Chronwell: Stock — privately held company (individual
stocks and stock options), No, No; Civi Biopharma:
Consultant, No, Yes; Civi Biopharma: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Cohbar: Consultant, No, Yes; Conatus: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Conatus: Advisor, No, Yes; Fibronostics: Consultant,
No, Yes; Forsite Labs: Consultant, No, No; Forsite
Labs: Advisor, No, No; Fortress Biotech: Consultant,
No, Yes; Fortess Biotech: Consultant, No, Yes; Fortess
Biotech: Advisor, No, Yes; Galecto: Consultant, No, No;
Gelesis: Consultant, No, Yes; GNS Healthcare: Con-
sultant, No, Yes; GRI Bio: Consultant, No, Yes;
Hepagene: Consultant, No, No; Humana: Advisor, No,
No; Immuron: Grant/Research Support (research fund-
ing from ineligible companies should be disclosed by
the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, Yes; Inipharma: Consultant,

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

|  sset

No, Yes; Innovate: Consultant, No, Yes; lonis: Consul-
tant, No, No; Kowa Research: Consultant, No, Yes;
Merck: Consultant, No, Yes; MGGM: Consultant, No,
No; Microba: Consultant, No, Yes; Neurobo: Consul-
tant, No, No; Nutrasource: Consultant, No, Yes; Pathai:
Advisor, No, Yes; Pfizer: Consultant, No, No; Pfizer:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Piper Sandler: Consultant, No, Yes;
Prometic (now Liminal): Consultant, No, Yes; Ridgeline:
Consultant, No, Yes; Second Genome: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Silverback: Consultant, No, Yes; Zahgen: Consultant,
No, Yes;

Bérénice Alard — GENFIT S.A.: Employee, Yes, No;
Jérémy Magnanensi — GENFIT S.A.: Employee,
Yes, No;

Quentin M. Anstee — AstraZeneca, Boehringer Ingel-
heim, Intercept: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Alimentiv, Akero, Astra-
Zeneca, Axcella, 89Bio, Boehringer Ingelheim, Bristol
Myers Squibb, Galmed, Genfit, Genentech, Gilead,
GlaxoSmithKline, Hanmi, Histolndex, Intercept, Inven-
tiva, lonis, IQVIA, Janssen, Madrigal, Medpace, Merck,
NGMBio, Novartis, Novo: Consultant, No, No; Fish-
awack, Integritas Communications, Kenes, Novo Nor-
disk, Madrigal, Medscape, Springer Healthcare: Speak-
ing and Teaching, No, No; Elsevier Ltd: Royalties or
patent beneficiary, No, Yes;

Arun Sanyal — Durect: Stock — privately held company
(individual stocks and stock options), No, No; GenFit:
Stock — privately held company (individual stocks and
stock options), No, No; Gilead: Consultant, No, No;
Novartis: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Genetech: Consultant, No, No; Madri-
gal: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Path-Al: Consultant, No, No; Intercept:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Pfizer: Grant/Research Support
(research funding from ineligible companies should be

ETAASLD

disclosed by the principal or named investigator even if
that individual’'s institution receives the research grant
and manages the funds), No, No; Histoindex: Consul-
tant, No, No; Fibronest: Consultant, No, No; Hemosh-
ear: Stock — privately held company (individual stocks
and stock options), No, No; Hemoshear: Consultant,
No, No; Inversago: Stock — privately held company
(individual stocks and stock options), No, No; Biocellvia:
Consultant, No, No; Merck: Consultant, No, No; Pfizer:
Consultant, No, No; Eli Lilly: Consultant, No, No; Novo
Nordisk: Consultant, No, No; Boehringer Ingelheim:
Consultant, No, No; Astra Zeneca: Consultant, No, No;
Boehringer Ingelheim:  Grant/Research  Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Akero: Consultant,
No, No; Intercept: Consultant, No, No; Fractyl: Consul-
tant, No, No; Madrigal: Consultant, No, No; Northsea:
Consultant, No, No; Takeda: Consultant, No, No;
Regeneron: Consultant, No, No; Eli Lilly: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Alnylam: Consultant, No, No; Novo Nordisk:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Roche: Consultant, No, No; Glaxo
Smith Kline: Consultant, No, No; Novartis: Consultant,
No, No; Tern: Consultant, No, No; Inventiva: Consul-
tant, No, No; Target Pharmasolutions: Consultant, No,
No; Tiziana: Stock — privately held company (individual
stocks and stock options), No, No; Uptodate: Royalties
or patent beneficiary, No, No; Elsevier: Royalties or
patent beneficiary, No, No; Merck: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Bristol Myers Squibb: Grant/Research  Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’'s institution receives the research grant
and manages the funds), No, No; Astra Zeneca: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No;

The following people have nothing to disclose: Jorn
Schattenberg, Vlad Ratziu

Disclosure information not available at the time
of publication: Zouher Majd, Dean W Hum, Bart
Staels

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| ser3

as positive, and a confirmatory ELF test was system-
atically performed. The positive FIB-4 test was con-
firmed when the second line ELF test was > 9.8 .
Results: Among the 3427 patients seen in general
practice, 869 (25%) had a positive FIB4 score,784
(22.5%) at intermediate (FIB-4:1.3-2.67) and 85 (2.5 %)
at high risk of fibrosis (FIB-4 >2.67). Among the 869
FIB-4 positive patients, 509 (59%) were confirmed by
the ELF test. 35% of them were older than 65 years.
Confirmation was significantly more frequent in subjects
over 65 years of age compared to those under 65 years
of age: 84 % vs 16 %, p<0.0001 and in those with a
FIB-4 in the high-risk zone, compared to the interme-
diate zone: 80% versus 56%, p <0.0001. For an age-
dependent FIB-4 threshold (>1.3 (<65 yrs.) />2
(> 65 yrs.) which concerned 55% of the FIB-4 positive
subjects (n=481), 56% were confirmed by the ELF test
(n=271). For the FIB-4 threshold of 2, regardless of
age which concerned 33% of the FIB-4 positive subjects
(n=284), 74% of the FIB-4 > 2 subjects were
confirmed by ELF testing versus 51% of those with a
FIB-4 score<2 (RR 1.88 (95% CIl 1.52-2.32) p<0
.001). The percentage of FIB-4 subjects in the
intermediate fibrosis risk decreases from 22.5 % for a
FIB-4 between 1.3 and 2.67, to 12 % for a FIB-4
between 1.3/2 and 2.67, and to 6 % for a FIB-4 between
2 and 2.67. Conclusion: ELF testing performed in the
second line had significantly more confirmed advanced
fibrosis in subjects with FIB-4 > 2. A threshold of 2 retains
a high percentage of confirmation while reducing the size
of the intermediate risk zone for fibrosis and may allow
more effective screening for liver fibrosis in primary care.
(1) Ouzan D et al. Prospective screening for significant
liver fibrosis by FIB-4 in primary care patients. Eur J
Gastroenterol Hepatol 2021;33:986-991. (2) McPherson
S. et al. Age as a Confounding Factor for the Diagnosis
NAFLD fibrosis Am J Gastroenterol 2017;112:740-51.

FIB-4 confirmation by ELF test according to FIB-4 thresholds

FB4 N(%)
Threshold

=i
FIB-4>1.3 869 (100%
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¢ 2100-A | SEQUENTIAL USE OF
FIB-4 AND NIS2+™ FOR AN
ACCURATE DETECTION OF NON-
CIRRHOTIC AT-RISK NASH
PATIENTS FOR ENROLLMENT IN
NASH CLINICAL TRIALS

Vlad Ratziu®, Stephen A Harrison?, Yacine Haijjis,
Jérémy Magnanensi®, Stephanie Petit3, Zouher Majd?,
Morgane Dehornois®, Christian Rosenquist*, Dean W
Hum?, Bart Staels®, Quentin M. Anstee® and Arun
Sanyal’, (1)Sorbonne Université, Institute for
Cardiometabolism and Nutrition, H pital Pitié-
Salp€tritre, Paris, France, (2)Summit Clinical
Research; Radcliffe Department of Medicine, University
of Oxford, Oxford, United Kingdom, San Antonio, TX,
(3)Genfit S.a., Loos, France, (4)Novo Nordisk, Soborg,
Denmark, (5)Université De Lille, Inserm, CHU Lille,
Institut Pasteur De Lille, Lille, France, (6)Newcastle Nihr
Biomedical Research Centre, Newcastle upon Tyne
Hospitals NHS Foundation Trust, Newcastle upon Tyne,
UK, (7)Division of Gastroenterology, Hepatology, and
Nutrition, Virginia Commonwealth University,
Richmond, VA

Background: In clinical trials recruiting non-cirrhotic
patients with at-risk NASH (NAS >4; F >2), many
cirrhotic (F4) or non at-risk NASH patients are excluded
after undergoing liver biopsy (LB), an invasive and
costly procedure. While FIB-4 is a widely used test for
fibrosis evaluation, NIS2+™  an optimization of the
blood-based NIS4® technology, is designed to robustly
identify at-risk NASH and highlighted efficient screening
performances for patient referral to LB. We assessed
the performance of a sequential use of FIB-4 (for ruling-
out F4 patients) followed by NIS2+™ (for ruling-in at-
risk NASH) to optimize the screening of NASH trials.
Methods: Among > 5000 patients that were screened in
the RESOLVE-IT Phase 3 trial (NCT02704403), those
with non-historical LB, NIS2+™ and FIB-4 available,
and <90 days between LB and serum sample
collection were selected, resulting in a cohort of 1929
patients. This cohort was used to compare the
screening performance of the RESOLVE-IT trial vs a
retrospectively simulated strategy involving FIB-4 fol-
lowed by NIS2+™. The number of patients needed to
screen (NNS), the LB failure rate (LBFR), the screening
cost, and the number of F4 referred to LB were
estimated for FIB-4 cutoff values of 2.0-3.0, and 0-0.8
for NIS2+™. Performances were estimated for the
inclusion of 1000 patients. Results: Using the
RESOLVE-IT screening process, the LBFR was 60%,
with 3220 screenings to include 1000 patients, of which
128 F4 referred to LB and a cost estimated to $15M. An
optimal pair of cutoff values (FIB-4 <2.48, NIS2+™
>0.53) was derived, to minimize the number of F4
patients wrongly referred to LB while achieving a
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LBFR<40%, a NNS <4830 (<50% increase) and a
cost decrease. Using these cutoffs, the sequential use
of FIB-4 and NIS2+™ would have reduced the LBFR to
39%, the number of F4 patients referred to LB to 89
(-30%) and the overall cost by $1.1M (-7.3%) with a
manageable NNS of 4792. Using NIS2+™ high cutoff
(> 0.68) following FIB-4 with a cutoff of 2.48 would have
further reduced the LBFR (<31%) and the number of
F4 patients referred to LB (81; -37%) but with an
increased NNS (6252) and overall cost (+$0.2M; +1%).
Conclusion: In clinical trials screening for non-cirrhotic
at-risk NASH, ruling-out F4 with FIB-4 followed by ruling-
in at-risk NASH patients with NIS2+™ has the potential to
significantly improve the recruitment process by reducing
the LBFR, the number of F4 patients referred to LB and
screening cost with a manageable NNS.

Table. Liver biopsy failures and number of cirrhotic patients referred to LB with RESOLVE-IT trial screening pathway vs FIB-4/NIS2+™ sequential pathway

es
Screening
Pathway (RSP)

FIB-4 cutoff <2.67 <2.48 <2.67 <2.48

FIB-4 followed by NIS2+™ screening pathway

NIS2+™ cutoff 20.53 20.53 20.68 20.68
Performance metrics
Sensitivity - 0.78 0.77 0.60 0.59
Specificity - 0.69 0.69 0.83 0.84
R+ 25 25 36 37
IR- 03 03 05 05
Performance to achieve 1000 inclusions
NNS 3220 4630 4792 6023 6252
LBs performed, n 2522 1648 1646 1450 1442
LBFR (n) 60% (1522) 39% (648) 39% (646) 31% (450) 31% (442)
Positive liver biopsies 1000 1000 1000 1000 1000
Failures avoided vs RSP, n (% reduction) NA 874(-57%)  876(-58%)  1072(-70%) 1080 (-71%)
128 98 (-23%) 89(-30%) 93 (-27%) 81(-37%)

15.0 13.6 (-9%) 13.9(-7%) 14.9 (1%) 15.2 (+1%)
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Background: The Agile scores — based on liver stiffness
measurement (LSM) by VCTE, platelets, transaminases,
diabetes, sex and age — were developed to refine the
diagnosis of advanced liver fibrosis in NAFLD. Dynamic
change of the scores over time and the corresponding clinical
significance are currently unclear. We aimed to determine the
prognostic implications of one-off and repeated Agile score
assessments. Methods: This retrospective cohort study
included data of patients with NAFLD who underwent VCTE
examination at 16 centers in the Americas, Europe and Asia.
The Agile scores were compared with LSM alone, FAST
score and 6 other simple fibrosis scores. The primary
outcome was liverrelated events (LREs), defined as
hepatocellular carcinoma or hepatic decompensation (asci-
tes, variceal hemorrhage, hepatic encephalopathy or hep-
atorenal syndrome). Results: 16,603 patients with VCTE
examination were included (age 55+14, 57.8% male,
median LSM 6.0 [IQR 4.7-8.5] kPa). At a median follow-up
of 51.7 months, 316 (1.9%) patients developed LREs. Both
Agile 3+ and Agile 4 scores classified fewer patients in the
gray zone than LSM and most fibrosis scores and achieved
the highest discriminatory power in predicting LREs (area
under receiver-operating characteristic curve 0.87-0.90 at 3
and 5 years, compared with 0.78 for FAST and 0.86 for
LSM). Among patients with Agile 3+ score <0.451, 0.451-
0.678, and >0.679, the incidence of LRE was 0.7, 3.3, and
249 per 1,000 person-years, respectively (P <0.001).
10,921 patients had repeated VCTE at a median interval of
15 months and were included in the serial analysis. 81.9%
and 92.1% of patients had stable Agile 3+ and Agile 4 scores
(same risk categories at both assessments) (Figure). The
incidence of LRE was 0.6 and 30.1 per 1,000 person-years in
patients with persistently low and high Agile 3+ scores,
respectively, while patients with changing risk categories
between two visits had moderate risk. A similar trend was
observed for the Agile 4 score, though it missed more LREs
in the low-risk group. Conclusion: The Agile scores classify
fewer patients into the gray zone than other noninvasive tests
and have high stability on repeated testing. This translates
into superior performance in predicting LREs.

T SGow OF ek Discases
Last test
Agile 3+
First test
potes
58
2 I
Ilndclumi»ﬂc risk 23
4
03
-
Last test
—_ Agile 4
-
Low risk
23 I
;
Indeterminate risk 00.
Migh risk 02
oS
.
-
Last test
. LSM

6.6

I Indeterminate risk

High risk

43 I

02
68

07

Disclosures: Terry Cheuk-Fung Yip — Gilead Sciences:
Consultant, No, No; Gilead Sciences: Speaking and
Teaching, No, No;

Emmanuel A. Tsochatzis — Novo Nordisk: Advisor, No,
No; Novo Nordisk: Speaking and Teaching, No, No;
Boehringer Ingelheim: Advisor, No, No; Boehringer
Ingelheim: Speaking and Teaching, No, No; Pfizer:
Advisor, No, Yes; Pfizer: Speaking and Teaching, No,
Yes; Dr Falk: Speaking and Teaching, No, Yes;

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



s878 |

HEPATOLOGY

PAASLD

Elisabetta Bugianesi — AstraZeneca: Consultant, No,
No; Boehringer Ingelheim: Consultant, No, No; Bristol
Myers Squibb: Consultant, No, No; Gilead Sciences:
Consultant, No, No; Intercept: Consultant, No, No;
Inventiva: Consultant, No, No; Merck Sharp & Dohme:
Consultant, No, No; Novo Nordisk: Consultant, No, No;
Jérdme Boursier — Echosens: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), Yes, No; Intercept: Consul-
tant, No, No; Siemens: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Pfizer: Advisor, No,
Yes; MSD: Advisor, No, No; NovoNordisk: Consultant,
No, No; Gilead: Speaking and Teaching, No, No;
Inventiva: Consultant, No, No;

Wah Kheong Chan — Novo Nordisk: Consultant, No, No;
Echosens: Speaking and Teaching, No, Yes; Roche:
Consultant, No, Yes; Hisky Medical: Speaking and
Teaching, No, Yes; Viatris: Speaking and Teaching, No,
Yes; Abbvie: Advisor, No, Yes; Boehringer Ingelheim:
Consultant, No, Yes;

Manuel Romero-Gémez — Gilead, Intercept, Siemens;
co-inventor of Hepamet Fibrosis Score, DeMILI, and
DeMILI 3.0: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), Yes, No; AbbVie, Alpha-sigma, Allergan, Astra-
Zeneca, Axcella, BMS, Boehringer-Ingelheim, Gilead,
Intercept, Inventia, Kaleido, MSD, Novo-Nordisk, Pfizer,
Prosciento, RubiA®, Siemens, Shionogi, Sobi, and
Zydus: Advisor, Yes, No;

Victor De Ledinghen — Gilead: Speaking and Teaching,
Yes, No; Gilead: Consultant, Yes, No; AbbVie: Speak-
ing and Teaching, No, No; Orphalan: Consultant, No,
No; Escopics: Consultant, No, No; Escopics: Speaking
and Teaching, No, No; Novo Nordisk: Consultant, No,
No; Alfasigma: Consultant, No, No; BMS: Consultant,
No, No; GSK: Speaking and Teaching, No, No;
Janssen: Speaking and Teaching, No, No; Bayer:
Consultant, No, No;

Philip N. Newsome — Novo Nordisk: Advisor, No, No; B
Ingelheim: Advisor, No, No; Gilead: Advisor, No, No;
Pfizer: Advisor, No, No;

Laurent Castera — Echosens: Speaking and Teaching,
Yes, No; Novo nordisk: Speaking and Teaching, No,
No; Echosens: Advisor, Yes, No; Novo nordisk:
Consultant, No, No; Gilead: Consultant, Yes, No;
MSD: Consultant, No, No; Madrigal: Consultant, No,
No; Pfizer: Consultant, No, No; Sagimet: Consultant,
No, No;

Stephen A Harrison — Terns: Consultant, No, No;
Viking: Consultant, No, No; Pinnacle Clinical Research:

Executive role , No, No; Northsea: Consultant, No, No;
Novartis: Consultant, No, No; Novo Nordisk: Consul-
tant, No, No; Perspectum: Consultant, No, No; Poxel:
Consultant, No, No; Sagimet: Consultant, No, No; Sonic
Incytes: Consultant, No, No; Hepta Bio: Consultant, No,
No; Hightide: Consultant, No, No; Histolndex: Consul-
tant, No, No; Intercept: Consultant, No, No; Madrigal:
Consultant, No, No; Medpace: Consultant, No, No;
NGM Bio: Consultant, No, No; Altimmune: Consultant,
No, No; AstraZeneca: Consultant, No, No; Axcella:
Consultant, No, No; Chronic Liver Disease Foundation:
Consultant, No, No; Echosens: Consultant, No, No;
Genfit: Consultant, No, No; Gilead: Consultant, No, No;
GSK: Consultant, No, No; Hepion: Consultant, No, No;
Intercept: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual’'s
institution receives the research grant and manages the
funds), No, No; Madrigal: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Metacrine: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; NGM Bio: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; NorthSea: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Poxel: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Sagimet: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Viking: Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Akero: Consultant, No, No; Hightide:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Corcept: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACTS

| sere

that individual’s institution receives the research grant
and manages the funds), No, No; Cymabay: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Enyo: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Galectin: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Galmed: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Genentech: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Genfit: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Gilead: Grant/Research Support (research
funding from ineligible companies should be disclosed
by the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, No; Hepion: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, No;
Axcella: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; 89 Bio: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Boehringer Ingelheim:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Akero: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Altimmune: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or

ETAASLD

named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; AgomaAB: Consultant, No, Yes; Alentis:
Consultant, No, Yes; Aligos: Consultant, No, No;
Arrowhead: Advisor, No, No; Blade: Consultant, No,
Yes; Bluejay: Consultant, No, Yes; BMS: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Boston: Consultant, No, Yes; Boxer: Consul-
tant, No, No; BVF Partners: Advisor, No, Yes; Canfite:
Consultant, No, Yes; Chronwell: Advisor, No, No;
Chronwell: Stock — privately held company (individual
stocks and stock options), No, No; Civi Biopharma:
Consultant, No, Yes; Civi Biopharma: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Cohbar: Consultant, No, Yes; Conatus: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Conatus: Advisor, No, Yes; Fibronostics: Consultant,
No, Yes; Forsite Labs: Consultant, No, No; Forsite
Labs: Advisor, No, No; Fortress Biotech: Consultant,
No, Yes; Fortess Biotech: Consultant, No, Yes; Fortess
Biotech: Advisor, No, Yes; Galecto: Consultant, No, No;
Gelesis: Consultant, No, Yes; GNS Healthcare: Con-
sultant, No, Yes; GRI Bio: Consultant, No, Yes;
Hepagene: Consultant, No, No; Humana: Advisor, No,
No; Immuron: Grant/Research Support (research fund-
ing from ineligible companies should be disclosed by
the principal or named investigator even if that
individual’s institution receives the research grant and
manages the funds), No, Yes; Inipharma: Consultant,
No, Yes; Innovate: Consultant, No, Yes; lonis: Consul-
tant, No, No; Kowa Research: Consultant, No, Yes;
Merck: Consultant, No, Yes; MGGM: Consultant, No,
No; Microba: Consultant, No, Yes; Neurobo: Consul-
tant, No, No; Nutrasource: Consultant, No, Yes; Pathai:
Advisor, No, Yes; Pfizer: Consultant, No, No; Pfizer:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual’s
institution receives the research grant and manages the
funds), No, No; Piper Sandler: Consultant, No, Yes;
Prometic (now Liminal): Consultant, No, Yes; Ridgeline:
Consultant, No, Yes; Second Genome: Grant/Research
Support (research funding from ineligible companies
should be disclosed by the principal or named
investigator even if that individual’s institution receives
the research grant and manages the funds), No, Yes;
Silverback: Consultant, No, Yes; Zahgen: Consultant,
No, Yes;

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



$880 |

HEPATOLOGY

PAASLD

Atsushi Nakajima — Kowa: Speaking and Teaching, No,
No; Mochida: Speaking and Teaching, No, No; EA
pharma: Speaking and Teaching, No, No; Astellas:
Speaking and Teaching, No, No; Bioferrumine: Speak-
ing and Teaching, No, No; Novo: Speaking and
Teaching, No, No; Taisyo: Speaking and Teaching,
No, No; Shionogi: Speaking and Teaching, No, No; EA:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Mochida: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Gilead Siences:
Grant/Research Support (research funding from
ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Astellas: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant
and manages the funds), No, No; Asuka: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Kowa: Grant/Research Support (research funding
from ineligible companies should be disclosed by the
principal or named investigator even if that individual's
institution receives the research grant and manages the
funds), No, No; Biofermine: Grant/Research Support
(research funding from ineligible companies should be
disclosed by the principal or named investigator even if
that individual’s institution receives the research grant and
manages the funds), No, No;

Vincent Wai-Sun Wong — Sagimet: Consultant, No,
Yes; Pfizer: Consultant, No, Yes; Novo Nordisk:
Speaking and Teaching, Yes, Yes; Novo Nordisk:
Consultant, Yes, Yes; Inventiva: Consultant, No, Yes;
Intercept: Consultant, No, Yes; Gilead Sciences: Grant/
Research Support (research funding from ineligible
companies should be disclosed by the principal or
named investigator even if that individual’s institution
receives the research grant and manages the funds),
No, No; Gilead Sciences: Speaking and Teaching, No,
No; Gilead Sciences: Consultant, No, Yes; Echosens:
Consultant, Yes, Yes; Boehringer Ingelheim: Consul-
tant, No, Yes; AbbVie: Speaking and Teaching, No,
Yes; AbbVie: Consultant, No, Yes; Abbott: Speaking
and Teaching, No, Yes; TARGET PharmaSolutions:
Consultant, No, No; Unilab: Speaking and Teaching,
No, Yes; llluminatio Medical Technology Limited: Stock
— privately held company (individual stocks and stock
options), No, No;

The following people have nothing to disclose: Huapeng
Lin, Hye Won Lee, Salvatore Petta, Masato Yoneda,
Hannes Hagstréom, Jose Luis Calleja, Arun Sanyal,
Michelle Lai, Angelo Armandi, Ying Shang, Elba Llop,
Carmen Lara Romero, Amon Asgharpour, Clemence
Canivet, Seung Up Kim

Disclosure information not available at the time of
publication: Ming-Hua Zheng, George Boon-Bee Goh,
Jian-Gao Fan, Celine D. Fournier-Poizat, Grace Lai-
Hung Wong, Grazia Pennisi, Wen Yue Liu, Marc De
Saint Loup, Kevin Kim Jun Teh, Sara Mahgoub, Mandy
Chan, Racio Gallego-Duran

2102-A | SERUM CK18f IS AN
INDICATOR OF LIVER
INFLAMMATION, BALLOONING, AND
PREDICTS INDICATION AND
RESPONSE TO TREATMENT IN
PATIENTS WITH NONALCOHOLIC
STEATOTIC LIVER DISEASE

Miwa Kawanaka?, Hirokazu Takahashi?2, Michihiro
Iwaki4, Ken Nishinio®, Wenli Zhao?, Masato Yoneda?,
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Background: Although various noninvasive diagnostic
methods to predict liver fibrosis in nonalcoholic steatotic
liver disease (NASLD) have been developed, no such
markers have available to predict inflammation, bal-
looning, and other nonalcoholic steatohepatitis (NASH)
changes. Furthermore, there are few reports comparing
changes in histology and changes in CK18f after
repeated liver biopsies. The aim of this study was to
investigate whether the apoptosis marker, serum
cytokeratin 18 fragment (CK18f), can help predict the
response to treatment in NASLD. In addition, serum
CK18f and liver fibrosis markers were evaluated as
biomarkers for predicting the NAFLD activity score
(NAS) >4 and stage >2, crucial criteria for NASH
clinical trials by the Food and Drug Administration
(FDA). Methods: A total of 565 patients with NASLD
(mean age 58 (18-85) years, male/female: 269/296;
stages: 0/1/2/3/4 :49/141/142/198/35) and undergoing
liver biopsy were enrolled. We investigated the rela-
tionship between serum CK18f and liver histology, ALT,
AST, I'-GTP, FIB-4 Index, and type IV collagen 7S. The
liver fibrosis markers and CK18f were used to diagnose
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(Table 1). NOS at a revised cut-off (NOS < -2.3) identify
more “low-risk” NAFLD patients than sequential testing
of FIB-4/LSM (82.3% vs 76.6%) without missing more
LRE (18.2% vs 18.2%). Both FIB-4, LSM and NOS has
suboptimal performance to predict MACE in this cohort.
Conclusion: The revised NOS cut-off (NOS < -2.3) may
provide an alternative for population-based NAFLD risk-
stratification, independent of VCTE. Validated tools in
addition to fibrosis markers are needed to stratify MACE
risk in NAFLD patients.

Table 1: Diagnostic performance of NOS, FIB-4 and LSM to predict the occurrence of liver-related events in

NAFLD patients

Non-invasive tests (NITs) C“;JT,[‘: of Ii;?:;:g‘ Missed LRE :,lh:ség
FIB4 alone FIB4 <13 440747 (589%) | /11 (0%) (23102)
Sequential FIB-4 andNOs | F3:8 <138 | 971747 95206) | w1 (72.7%) | 15718 83.3%)
Sequential FIB-4 and LSM FIE;;;! 83 k;l‘:“ 5721747 (16.6%) | 2/11(182%) | 11/18 (61.1%)
NOS NOS<-13 | 708/747(94.8%) | 8/11(72.7%) | 14/18 (77.8%)
NOS NOS<23 | 615/747(823%) | 2/11(182%) | 10/18 (55.6%)
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Background: Intra- and inter-observer variability in
histological staging of fibrosis in NASH clinical trials
lead to suboptimal selection of patients and confound
assessment of fibrosis response. Aim: To prospectively
evaluate the utility of the Histolndex artificial intelligence
(Al) digital pathology tool to improve the reliability of
fibrosis staging in NASH. Methods: Histology slides
from two trials (NCT #03517540, #03912532) including
80 baseline/screening biopsies and 40 paired baseline
and end-of-treatment biopsies were used. Four expert
hepato-pathologists, masked to each other, read a total
of 120 biopsy sections twice each, masked to study
source, with and without the Al aiding tool respectively,
in random order reading 30 biopsies each week.
Following a washout period of 4 weeks, the process
was repeated again. The Al aiding tool consisted of
unstained second harmonic generation/two photon
excitation fluorescence (SHG/TPEF) images and the
Al quantitative fibrosis (qF) values. Pathologist median
scores were considered the reference standard. Inter-
observer kappa was computed. The impact of harmo-
nization on need for adjudication using the current FDA-
recommended approach to histological assessment
was also determined. Significance was set at P <0.05.
Results: The fibrosis stage distribution (based on
pathologist median without Al) is FO: 6, F1: 12, F2:
48, F3: 27, F4: 25. Compared to conventional reads, Al-
assisted reads improved inter-observer kappa, with the
greatest impact shown for FO-F2 population (figure). In
clinical trials, this kappa improvement would have
reduced the number of cases requiring adjudication by
a third reader by 30%. The rates of concordance
between 4 pathologists for inclusion of NASH with F2-
F3 increased from 45% to 74% with Al; concordance on
exclusion of other stage combinations increased from
38% to 55%. This was associated with decreased
variance around the median reads. For masked
assessment of treatment response, Al increased
concordant assessment of fibrosis response from 49%
to 61%. Overall, at least 3 out of 4 pathologists
considered SHG/TPEF image useful in 83% cases
and gF values useful in 55% cases; this was greatest
for F1-F2. Conclusion: SHG/TPEF-based Histolndex
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Al tool enhances pathologist confidence and inter-rater
reliability for assessment of fibrosis stage in NASH.
They validate the utility of SHG/Al as an aid for
pathologist assessment of fibrosis. These data support
the use of SHG/AI to enhance the efficiency of clinical
trials and reliability of fibrosis readouts of response from
trials.

Inter-observer kappa for fibrosis staging without and with Al-assisted read Mean inter-observer kappa for fibrosis staging
in overall FO-F4 population in FO-F2 and F3-F4 population

Ronsomzation2

Withot Al With Al
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Background: Racioethnic differences in the prevalence
of NAFLD and clinically significant fibrosis (CSF) have
been previously reported but this has been adequately
investigated in people with HIV (PWH). We estimated
racioethnic differences in the prevalence of NAFLD and
CSF among PWH. Methods: This cross-sectional
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enrolled in two US multicenter studies from March
2018 to April 2023 who underwent VCTE examinations
(Fibroscan®). NAFLD was defined by CAP >263 dB/m
in the absence of excessive alcohol intake, steatogenic
medications, and other causes of liver disease. CSF
was defined as LSM > 8 kPa. Self-reported racioethnic
groups included non-Hispanic White (NHW), non-
Hispanic Black (NHB), and Hispanic. Associations
between racioethnic groups and the risk of NAFLD
and CSF were examined via multivariable logistic
regression models. Results: The study sample in-
cluded 873 adults (mean age, 52 y; 72% men; 253
[29%] NHW, 409 [47%] NHB, and 211 [24%] Hispanic.
NAFLD and CSF were present in 465 (53%) and 131
(15%) individual’s, respectively. The prevalence of
NAFLD was 60% for NHW, 43% for NHB, and 64%
for Hispanics (overall P <0.01). The prevalence of CSF
was 22% for NHW, 11% for NHB, and 13% for Hispanic
(overall P<0.01). As compared with NHW, upon
controlling for relevant co-variates (Table), NHB had
lower risk of both NAFLD (Adj. OR: 0.37, 95% CI: 0.23-
0.58) and CFS (Adj. OR: 0.44, 95% CI: 0.26-0.75).
There was no difference in the risk of NAFLD and CSF
between NHW and Hispanic ethnicity in the controlled
analysis (Table). There was no association with anti-
retroviral therapy, CD4 cell counts, or HIV viral load
(data not shown). In addition to race, age, body mass
index (BMI), waist circumference, type 2 diabetes
(T2D), ALT, and triglyceride levels were independently
associated with the risk of NAFLD (Table). Age, BMI,
waist circumference, T2D, hypertension, ALT, AST, and
platelet count were independently associated with the
risk of CSF (Table). Conclusion: Non-Hispanic Black
race is associated with lower prevalence of NAFLD and
clinically significant fibrosis, in comparison to NHW and
Hispanic ethnicity in a large cohort of PWH. Hispanic
ethnicity is not associated with a higher prevalence of
CSF than NHW in this cohort. HIV related factors did not
influence NAFLD prevalence. Social drivers of health
and genetic factors may underlie these differences and
require further study.

Results based on logistic multivariable analysis.
NAFLD (CAP>263 dB/m)

CSF (LSM=8 kPa)

Variable OR (95% CI) P value OR (95% CI) P value
Age 1.03 (1.009-1.05) <0.01 1.03 (1.006-1.05) 0.01
Race/ethnicity

NH White Ref (1) - Ref (1) -
NH Black 0.37(0.23-0.58) <0.01 0.44 (0.26-0.75) <0.01
Hispanic 1.10 (0.68-1.78) 0.69 0.72 (0.41-1.27) 0.26
BMI (kg/m?) * 1.25 (1.20-1.30) <0.01 1.08 (1.05-1.12) <0.01
Waist circumference (cm) 1.09 (1.08-1.11) <0.01 1.04 (1.02-1.05) <0.01
T2D (yes) 2.11 (1.33-3.36) <0.01 1.63 (1.00-2.68) 0.04
Hypertension (yes) 0.86 (0.59-1.24) 043 2.06 (1.23-3.45) <0.01
ALT (ULL)® 1.01 (1.003-1.02) <0.01 1.01 (1.005-1.02) <0.01
AST (UN)*® 1.006 (0.99-1.02) 028 1.02 (1.009-1.03) <0.01
Triglycerides (mg/dl) 1.005 (1.002-1.008)  <0.01 1.00 (0.99-1.00) 0.46
Platelet count 1.00 (0.99-1.00) 0.28 0.99 (0.99-0.99) 0.01

2 BMI and waist circumference were included in different models to avoid collinearity issues (=0.86).
® ALT and AST were included in different models to avoid collinearity issues (=0.71).
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2159-A | DIABETICS ON INSULIN
THERAPY HAVE SIGNIFICANTLY
HIGHER ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE
(ASCVD) BURDEN AND PROBNP
CAN DISCRIMINATE ASCVD WITH
HIGH SPECIFICITY IN PATIENTS
WITH NONALCOHOLIC FATTY LIVER
DISEASE

Puneet Puril?, Gowthami Kanagalingam?*2, Bryan
Badal'?, Joyce Xiyuan Badal®, Benjamin Blake#*, Joelle
Lemmons?, Zenaida Malpaya?, April Morris®, Maribeth
Capuno?, Ashley Long?', HoChong Gilles?, Joseph
Spataro®?, Jennifer Miller*2, Jasmohan S. Bajaj*?,
Brian C. Davis'?, M. Rehan Khan?, lon Jovin! and
Michael Fuchs®2, (1)Mcguire Richmond VA Medical
Center, (2)Virginia Commonwealth University, (3)
University of Toledo College, (4)Weill Cornell Medical
College

Background: Cardiovascular (CV) morbidity and mor-
tality is high in patients with nonalcoholic fatty liver
disease (NAFLD). Diabetics are at high risk of CV
disease (CVD). We aimed to examine this CVD burden
and impact of insulin vs. non-insulin therapies in
patients with NAFLD which is not well described.
Methods: NAFLD patients were prospectively eval-
uated for presence of cardiovascular disease (CVD).
The diagnosis of NAFLD was established either on
imaging (Vibration Controlled Transient Elastography
[VCTE] and MRI Proton Density Fat Fraction [PDFF]) or
liver histology. A 10-year FRS was calculated and those
with intermediate (> 10%) and high (>20%) risk were
offered CT heart to assess for coronary artery calcium
(CAC) score. A CAC score of 0 is considered optimal,
while CAC score of 1-99 is low risk, 100-399 is
intermediate risk and 400 or greater is high risk
atherosclerotic burden. Fasting blood samples for
traditional CVD risks were also performed. Statistical
analysis were performed using JMP. Results: Total of
201 Veterans (84% male) with mean (+SD) age of
56.6 + 10 years were studie. Histologic evaluation was
available on 128 with 17.5% at-risk NASH (F2 fibrosis or
higher). 21/201 (10.5%) had pre-existing coronary
artery disease (CAD) at time of presentation. Almost
100% of those were on aspirin and statin therapy. 27
(13.4%) had no diabetes, 59 (29.3%) had prediabetes,
115 (57.2%) had diabetes. Statin use was seen in 135
(67.5%) and 98 (48.8%) were taking aspirin and 81
(40.3%) were on both aspirin and statin. A CAC score
>1 indicated CAD and was seen in 60% (73/121
coronary CT scans). Diabetics compared to non-
diabetics had ~3 fold higher median Framingham heart
risk (FHR) score (13, IQR 8-25) vs. (35, IQR 19-49;
p <0.0001). Notably, no significant differences were
noted between diabetics, non-diabetics and predia-
betics for CAC scores. Among diabetic patients insulin
also had a higher Framingham risk score compared to
non-insulin therapy (28, IQR 18-45) vs. (45, IQR 35-56),
p=0.001. CAC score (231, IQR 12-1572 vs 6.5, IQR
0-403, p=0.009). Based on CAC score those on insulin
therapy had higher risk of coronary artery disease (OR
4.5; 1.2-17.3). FHR score was two folds higher in those
with either statin or aspirin use (33, IQR 19-46 vs. 17.2,
IQR 11-27 p < 0.0001. However, Framingham risk score
was 2.5 fold higher in statin and ASA users compared to
non-users (35% vs 14%, p <0.0001). Those that had
evidence of coronary artery disease based on CAC
score 23% were not on statins. Amongst those who had
severe CAD (CAC score > 100) about 20% were not on
statins. Pro-BNP had an area under the curve of 0.77
with Cl 0.64-0.87, p<0.0001 with YODEN index of
0.48. Specificity 92% for cutoff>49). Conclusion:
NAFLD patients with diabetes on insulin have high risk
of CAD and pro-BNP can discriminate CAD with high
specificity
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2160-A | DIAGNOSIS IS DELAYED:
PERICOMPLICATION DIAGNOSIS OF
NONALCOHOLIC FATTY LIVER
DISEASE

Richie Manikat?!, Sally Tran?, Leslie Yeeman Kam?,
Deepti Dronamraju?, Ramsey C. Cheung® and Mindie
H. Nguyen?, (1)Stanford University Medical Center,
Palo Alto, CA, (2)Stanford University Medical Center,
(3)Veterans Affairs Palo Alto Health Care System

Background: Nonalcoholic fatty liver disease (NAFLD)
is a condition in which screening guidelines remain
controversial as the characteristics that predispose to
the development of complications remain unclear. An
earlier diagnosis of NAFLD may allow adequate time
for intervention and help prevent complications such as
hepatocellular carcinoma (HCC), cirrhosis, or
advanced liver disease requiring a liver transplant.
Our aim was to determine the proportion of patients
with a delayed diagnosis of NAFLD, defined as patients
diagnosed with NAFLD within 6 months or after a
complication like HCC, cirrhosis or liver transplant.

PAAS LD

Methods: This is a retrospective analysis of patients
within the Truven MarketScan database (1/2007-12/
2021), a claims database for more than 250 million U.S.
people with private insurance. All adults >18 years
who had a diagnosis of NAFLD, a liver complication
(defined as HCC, cirrhosis or liver transplant), and had
at least 12 months of insurance coverage prior to the
first liver complication were included. Results: The
study population included 143,310 patients with a
diagnosis of NAFLD and at least one associated liver
complication. The mean age was 56.3 + 14.0 years and
53% were female. Two-thirds of the patients (95,843,
66.8%, p<0.001) were diagnosed with NAFLD less
than six months before or even after the development
of a liver complication (Figure). Patients with a
pericomplication diagnosis of NAFLD were more likely
to be older (57.6 +14.5 vs. 53.8 + 12.5), have cardio-
vascular disease (13.7% vs. 5.5%), hypertension
(72.2% vs. 68.4%), diabetes (45.7% vs. 43.2%),
chronic kidney disease (16.7% vs. 7.1%), obesity
(36.2% vs. 31.1%), tobacco use (18.7% vs. 12.6%)
and illicit drug use (2.3% vs. 1.4%), all P <0.001. The
mean Charlson Comorbidity Index (CCIl) was signifi-
cantly greater in this group compared to patients that
were diagnosed earlier (mean 3.0+3.0 vs 1.9+2.3,
p<0.0001). On multivariable logistic regression
adjusted for age, sex, and CCI, a first visit with a
medical provider specializing in gastroenterology (OR
0.32, 95% CI 0.31-0.32, p<0.001), cardiology, endo-
crinology, or nephrology (OR 0.44, 95% CI 0.43-0.45,
p <0.001) more than 1 year prior to a complication was
associated with a significantly lower odds of delayed
diagnosis of NAFLD. Conclusion: Diagnosis of NAFLD
in real-world patients is severely delayed, with 2 in 3
patients diagnosed either after or within 6 months from
a liver complication. Patients followed longitudinally by
medical providers in gastroenterology and other meta-
bolic specialties for one year or greater had a lower risk
of an early complication. Early diagnosis and continued
follow-up of NAFLD does delay the risk of developing
the devastating complications of this condition.

Time from Diagnosis of NAFLD to a Complication
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Mouh ionNAFLDD iagnss to cOmmmxm
cc NAFLD di

‘‘‘‘‘‘‘‘

Number of pat\ents d\agr\osed

Disclosures: The following people have nothing to
disclose: Richie Manikat, Leslie Yeeman Kam

Symbols: ¢, Poster of Distinction; %, Foundation Award Recipient

© 2023 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



5962 |

HEPATOLOGY

PAASLD

Therefore, we aimed to map the evolution of NAFLD
and the influence of statin treatment in a primary care
(PC) cohort assessed by liver stiffness (LSM) and
controlled attenuation parameter (CAP™). Methods: In
a prospective, multicentric cohort study in two large PC
practices in Belgium between October 2020 and May
2023, a FibroScan® measurement (for assessment of
steatosis by CAP™ and of LSM as a surrogate for
fibrosis) and clinical examination (waist circumference
(WC) and BMI) was performed at baseline and follow-
up. Steatosis was defined as a CAP™ value > 215 dB/
m. At the start, lifestyle advice was given. Recent
laboratory data, medical background, and medication
for both study visits were gathered from the electronic
patient file. Results: Of the 67 study participants
evaluated, 11 (16.4%) were excluded due to treatment
with tamoxifen, not being sober, alcohol abuse, or IQR/
MED > 30%. In total, 56 (83.6%) participants were
included, of whom 21 (37.5%) were men, 55 (94.0%)
were of Caucasian origin, and 40 (71.7%) had steatosis.
The mean age, median BMI, and mean WC at baseline
were 62+ 10 years, 26.3+6.0 kg/m?, and 91.3+12.2
cm, respectively. At follow-up, WC (91.7+12.5 vs.
95.9+11.2 cm; p<0.001) and CAP™ (251.4 +62.8 vs.
261.2+56.0 dB/m; p=0.005) were significantly higher
while BMI remained unchanged (p=0.098). LSM and
the serum level of triglycerides decreased significantly
(5.2+2.3 vs. 4.3+1.5 kPa; p=0.021 and 102 + 62 vs.
87 +37 mg/dl; p=0.008). No statistical differences were
found for the liver enzymes AST, ALT, and GGT.
Twenty of the 56 (64.3%) participants took statins and 2
(3.6%) fibrates. No statistical difference between
baseline and follow-up was seen for CAP™ for statin
users (246.5+64.1 vs. 265.4 +58.1 dB/m; p=0.266)
and non-users (254.3+62.9 vs. 258.7+55.9 dB/m;
p =0.691). Non-statin users saw a significant decrease
in LSM (56.5+2.6 vs. 4.4 +1.3 kPa; p <0.001) at follow-
up, which was not seen with statin users (5.3 +2.0 vs.
4.3 +2.2 kPa; p=0.179). Conclusion: Overall, we saw
a decrease in fibrosis and triglycerides during the two-
year follow-up time in a Caucasian PC cohort. No study
participant developed decompensated liver disease.
However, we did see an increase in steatosis accom-
panied by an increase in waist circumference, although
lifestyle advice was given during the first visit. Moreover,
statin use did not influence steatosis or fibrosis
evolution, though future research is warranted to further
investigate the influence of statin treatment on NAFLD.
Disclosures: Sven Francque — Inventiva: Consultant,
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The following people have nothing to disclose: Leen
Heyens, Wouter Robaeys, Liesbet Vernijns, Anneleen
Robaeys, Geert Robaeys

2180-A | FOOD INSECURITY IS
ASSOCIATED WITH LOWER NAFLD
PREVALENCE BUT GREATER LIVER
FIBROSIS IN PEOPLE WITH HIV

Ani Kardashian, University of Southern California, Los
Angeles, CA, Audrey Lloyd, University of Alabama at
Birmingham Heersink School of Medicine, Eduardo
Vilar-Gomez I, Indiana University School of Medicine,
Susanna Naggie, Duke Clinical Research Institute,
Durham, NC, Mark S Sulkowski, Johns Hopkins
University School of Medicine, Division of Infectious
Diseases, Tinsay A. Woreta, Johns Hopkins Medicine,
Baltimore, MD, Jordan E. Lake, University of Texas -
Houston, Holly Crandall, Indiana University, Rohit
Loomba, University of California, San Diego, San
Diego, CA, Laura Wilson, Johns Hopkins School of
Public Health, Richard K. Sterling, Virginia
Commonwealth University Health System, Sonya
Heath, University of Alabama at Birmingham, Naga P.
Chalasani, Indiana University Medical Center,
Indianapolis, IN and Jennifer C. Price, University of
California, San Francisco

Background: Food insecurity, defined as the economic
or social condition of limited or uncertain access to
nutritionally adequate foods, is a growing public health
problem in the US. In recent years, it has emerged as a
risk factor for nonalcoholic fatty liver disease (NAFLD)
and advanced liver fibrosis in the general population.
However, little is known about the impact of food
insecurity on liver disease in people with HIV (PWH).
We aimed to examine associations between food
insecurity and NAFLD and liver fibrosis prevalence in
a diverse multicenter cohort of PWH. Methods: PWH
aged 20 years on suppressive antiretroviral therapy,
HIV RNA <200 copies/mL, and without chronic viral
hepatitis or other known cause of liver disease were
screened for NAFLD and fibrosis by vibration controlled
transient elastography at 8 US centers. NAFLD was
defined as CAP >263 decibels/m in the absence of
self-reported heavy alcohol use and advanced fibrosis
was defined as liver stiffness measurement (LSM) >10
kPa. Food security was measured using the validated
Six-ltem Short Form US Household Food Security
Survey Module, and participants were categorized as
being food secure or food insecure. We used multi-
variable logistic regression to estimate odds ratios (OR)
and 95% confidence intervals (Cl) of NAFLD and
advanced fibrosis by food security status. Results:
Among 570 PWH, mean age was 54 years, 410 (72%)
were male, 26% White, 49% Black, 21% Hispanic, 267
(47%) had BMI >30 kg/m?, and 171 (30%) were
diabetic. NAFLD was present in 306 (54%) and
advanced fibrosis in 45 (8%) of participants. Food
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insecurity was present in 175 (31%) of the entire cohort,
84 (27%) of those with NAFLD, and 21 (47%) of those
with advanced fibrosis. Among the entire cohort,
participants who were food insecure were less likely to
have type 2 diabetes (25% vs 32%) and undetectable
HIV-1 RNA (76% vs 85%) compared to those who were
food secure (P<0.05 for all) but there were no
differences in age, body mass index (BMI), or race
and ethnicity. In a fully covariate-adjusted analysis, food
insecurity was associated with a lower risk of NAFLD
(OR=0.51 [95% CI: 0.31-0.83], P <0.01) (Table). By
contrast, food insecurity was associated with a higher
risk of advanced fibrosis among the entire cohort
(OR=2.32 [95% CI: 1.15-4.67], P=0.02) after adjust-
ment for age, sex, race and ethnicity, BMI, physical
activity, and education level (Table). Conclusion: Food
insecurity is highly prevalent among adult PWH and is
associated with a l