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RANDOMIZED, PLACEBO-
CONTROLLED TRIAL OF
PEMVIDUTIDE IN METABOLIC
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STEATOHEPATITIS
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Background: Pemvidutide is a balanced (1:1) GLP-1/
glucagon dual receptor agonist in development for the
treatment of metabolic dysfunction-associated steatohe-
patitis (MASH), alcohol use disorder (AUD), and alcohol-
associated liver disease (ALD). IMPACT is a Phase 2,
randomized, placebo-controlled, double-blind trial in
patients with biopsy-confirmed MASH and fibrosis stage
F2 or F3 (NCT05989711). Here, we present the results of
the primary analyses of the study at 24 weeks of
treatment. Methods: From July 27, 2023 to April 29,
2025, 212 patients were randomized 1:2:2 to receive
once-weekly subcutaneous pemvidutide (1.2 mg or 1.8
mg) administered without dose titration, or placebo. The
mean age was 53 yrs, the mean BMI was 39 kg/m?, 58%
were female, and 43% had type 2 diabetes. The dual
primary endpoints were MASH resolution without wor-
sening of fibrosis or > 1 stage liver fibrosis improvement
without worsening of MASH at 24 weeks. An ITT analysis
(N=212) was employed in which patients with missing
biopsy data or who discontinued treatment early were
considered non-responders. Results: MASH resolution
without fibrosis worsening was observed in 18 [20%] of
86 patients in the placebo group, 24 [58%] of 41 patients
in the 1.2 mg pemvidutide group (95% CI, 21 to 56;
p <0.0001), and 45 [52%] of 85 patients in the 1.8 mg
pemvidutide group (95% CI, 19 to 46; p<0.0001).
Fibrosis improvement without worsening of MASH was
observed in 24 [28%] of 86 patients in the placebo group,
13 [33%] of 41 patients in the 1.2 mg pemvidutide group
(95% Cl, -13 t0 22; p=0.59), and 30 [36%)] of 85 patients
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in the 1.8 mg pemvidutide group (95% CI, -6 to 22;
p=0.27). Al-based analyses of the liver biopsies and
non-invasive tests for MASH and fibrosis were statisti-
cally significant at both pemvidutide doses, consistent
with an ongoing anti-fibrotic effect (Table 1). Mean weight
losses were 0.5% in the placebo group vs. 4.8%
(p<0.001) in the 1.2 mg group and 5.8% (p<0.001) in
1.8 mg group. Pemvidutide was well-tolerated despite
the absence of dose titration, with discontinuations due to
adverse events of 2%, 0%, and 1%, in the placebo, 1.2
mg, and 1.8 mg groups, respectively. Conclusion:
Pemvidutide was well tolerated without dose titration
and led to significant MASH resolution, weight loss, and
antifibrotic activity at only 24 weeks of treatment.

Table 1. Change from baseline to week 24 in selected endpoints.

pemvidutide | pemvidutide
12mg 18mg
N=41 N=85

placebo
Endpoint N=86

1ASH resolution without fibrosis worsening, % patients (SE) 19.9 (4.3) 582 (7.9) ***+ | 52.1(5.6) ****

em ent without worsening of MASH, % patients (SE)
AASH resolution and fibrosis im provement, % patents (SE) 144 (3.8
Liver fat relative reduction, % (SE) -11.4 (3.0)

Change in comected T1 relaxation tim e, ms (SE) 147 (11.9)

27.94.9) 3260.5) 35.7(6.3)

24068 341(4.8)

-32.0(42)*** | -57.7(3.0) ***

1246 (16.0) *** [-134.7 (11.9) ***

Change in alanine aminotransferase, [U/L (SE) -103Q4) | -34633)
S13.3Q M | 147 (15) 0
0600 | 0.500.0 %

3707 22(00.5*

34.4Q3)

Change in Pro-C3, pgL (SE) -24(1.6)
003 (0.1)
Change in liver stiffness m easurement, kPa (SE) -0.7(0.5)

Change in Enhanced Liver Fibrosis score (SE)

[Change in FAST score (SE) S0.01(0.03) | -0.4(0.04)%** | -0.4(0.02) %%+

(Change in FIB-4 score (SE) S0.1¢0.05) | -03(0.06)** | -0.3(0.04) ***

Change in area of fibrosis by Path Al Liver Explore

Proportion of patients w/ 50% reduction 123 10.5 35,3 sse
Proportion of patients w/ 60% reduction 8.1 12.2 30.6 *++

Data are presented as least squares mean (SE) unless indicated otherwise. A treatment policy estimand was applied with
missing outcomes due either to missing biopsies or treatment discontinuatons treated as non-responders (composite
estimand). One patient i the placebo ived 1.2 mg pemvidutide but was included in the placebo group.
The Cochran-Mantel-Haenszel test was applied to endpoints that were categorical in nature. Comparisons versus placebo
were made using mixed models for repeated measures for endpoints measwed at multiple time points and analysis of
covariance for endpoints measured at baseline andweek 24. * p<0.05, *** p <0.001, **** p <0.0001 vs. placebo.
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MAZDUTIDE, RESOLVED STEATOSIS
IN >60% OF PARTICIPANTS WITH
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Background: Mazdutide (MAZ; LY3305677) is a once-
weekly dual agonist of the glucagon-like peptide-1
(GLP-1) and glucagon (GCG) receptors. In this 48-
week phase 2 obesity study (NCT06124807), partici-
pants with baseline liver fat content (LFC) >5%, as
measured by MRI-PDFF, were included in the pre-
specified MASLD analysis. We report changes in LFC,
ALT, AST and markers of insulin sensitivity in these
participants. Methods: Adult participants with BMI > 30
kg/m?, or BMI >27 kg/m? with weight-related comorbid-
ities (non-T2D), were randomly assigned to 48 weeks of
once-weekly subcutaneous MAZ (final doses of 6, 10,
or 16 mg via dose escalation) or placebo (PBO) and
received diet and physical activity counseling from site

personnel. Endpoints were change and percent change
from baseline (%CFB) in LFC, proportion of participants
with >30%, >50% and >70% relative reduction in
LFC, and proportion of participants with normal LFC
(<5%) at Weeks 32 and 48. Results: Out of 179
participants,121 (16% of whom identified as Black or
African American) with baseline LFC >5% were
included in this MASLD analysis and were assigned to
PBO (n=36) or MAZ 3/6 mg (n=22), 10 mg (n=32), or
16 mg (n=31). Baseline characteristics were balanced
across arms, with mean age of 47.7 years, BMI 38.8 kg/
m?, LFC 13.4%, ALT 28.3 U/L, and AST 22.9 U/L. LFC
was reduced in all MAZ groups versus PBO (p <0.01
for each comparison) at the primary endpoint of 32
weeks, with %CFB in LFC of -53.5% (SE=5.4%) in 3
mg, -67.7% (4.0%) in 10 mg, -68.8% (4.8%) in 16 mg,
and -14.1% (6.7%) in PBO (Figure). Of these, 74.0%
(SE=10.3%) in 3 mg, 84.9% (6.4%) in 10 mg, 83.4%
(7.4%) in 16 mg, and 24.9% (8.7%) in PBO achieved
>30% reduction in LFC, and normal LFC (<5%) was
achieved by 50.6% (SE=10.8%) of participants in 3
mg, 69.6% (9.2%) in 10 mg, 62.7% (11.5%) in 16 mg,
and 13.0% (6.3%) in PBO at Week 32. A direct
correlation was observed between %CFB in LFC and
%CFB in body weight (Spearman’s r=0.73, p <0.001).
Compared with PBO, MAZ doses > 10 mg significantly
reduced ALT (range: -18.3 to -18.7%) and AST (-16.8 to
-19.7%), fasting insulin (range -46.5 to -53.1%),
HOMA2-IR (-46.6 to -47.6%), triglycerides (-30.9 to
-36.2%), and increased beta-hydroxybutyrate (97.9 to
132.6%) as a marker of glucagon action at Week 32.
Similar patterns were observed at 48 weeks.
Conclusion: In participants with obesity and baseline
LFC >5%, MAZ resolved steatosis in >60% and
>70% of participants with the highest two doses at
Weeks 32 and 48, respectively. LFC reductions were
associated with reductions in body weight and with
improved insulin sensitivity and lipid metabolism.

A. Relative liver fat reduction B. Proportion of participants who achieved LFC <5%
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Background: Falls are common and morbid for
patients with cirrhosis. Patients have identified reducing
fall risk as a care priority. We sought to reduce falls by
initiating lactulose and/or TeleTai-Chi. Methods:
Design: We conducted a 24-week two-stage Sequen-
tial, Multiple Assignment Randomized Trial (SMART).
Setting: Patients were enrolled at four centers in the US
(Michigan, Pennsylvania, and two in Texas). Partici-
pants: Patients with cirrhosis and portal hypertension
without prior overt hepatic encephalopathy (HE). Inter-
ventions: In Stage 1 (week 1-12), participants were
randomized to receive either lactulose therapy or
enhanced usual care (education on nutrition and falls
prevention). In stage 2 (week 13-24), participants were
randomized to either TeleTai-Chi or enhanced usual
care (exercise education). Main outcomes and mea-
sures: The primary outcome was a hierarchical
composite of death/transplantation, injurious falls, inci-
dent HE, and non-injurious falls, compared between
study arms using an intention-to-treat win ratio (WR)
with WR > 1 indicating decreased event risk. Results:
A total of 230 participants enrolled, aged 61.8
+11.3 years, 60% female, 54% with ascites, and
average MELD-Na score of 9.9. The sequence of
lactulose/TeleTai-Chi vs. enhanced usual care reduced
injurious falls (4% vs 12%), non-injurious falls (19% vs
32%), but not overt HE (2% vs 0%) or death/transplant
(0% vs 0%). Lactulose users compared to non-users
experienced fewer injurious falls (3.5% vs 8.5%), non-
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injurious falls (15.0% vs 26.5%), and overt HE (1.8% vs
2.6%), but not death or transplant. Sequential lactulose/
TeleTai-chi reduced the risk of the primary outcome
compared to usual care; WR 2.7 (95% CI: 1.3-5.5).
Twelve-weeks of lactulose versus no lactulose had a
favorable WR of 2.0 (95% CI: 1.1-3.7) and 12-weeks
TeleTai-Chi over no TeleTai-Chi had a WR 2.3 (95% CI:
2.0-5.3). Over 24 weeks, lactulose reduced the absolute
risk of the primary outcome by 18.2% (95% ClI, 6.7%-
29.6%) and lactulose/TeleTai-Chi by 24.2% (95%
CIl:7.0%-41.3%). There was no difference in adverse
events between treatment groups Conclusion: Lactu-
lose and TeleTai-Chi are two effective interventions to
reduce falls and fall-related harms for patients with
cirrhosis and portal hypertension. This is the largest trial
of lactulose and the first trial of Tai-Chi for patients with
cirrhosis.

Lactulose alone and in combination with Tai-Chi reduced the risk of the primary outcome
The outcome was a composite of injurious falls, non-injurious falls, overt hepatic encephalopathy, and death/transplants

Lactulose vs No Lactulose Lactulose/Tai-Chi vs EUC/EUC

- i 5 Lataaen = memE

™ 10]
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5004 | TOP-LINE PHASE 2
RESULTS OF DD01, A DUAL GLP-1/
GLUCAGON AGONIST, LEAD TO
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Background: MASH is a major public health problem,
developing in the background of metabolic syndrome and

obesity. DD01 is a liver-targeted dual GLP-1/glucagon
receptor agonist being investigated for the treatment of
MASLD/MASH. The results of 12- and 24-week assess-
ments are presented. Methods: The DD01-DN-02 study
is an ongoing 48-week randomized, placebo-controlled,
double-blind phase 2 study (NCT06410924). Eligible
subjects had >10% liver fat content by MRI-PDFF and
either two metabolic risk factors or liver biopsy with NAS
>4 (and at least 1 point in each component) and F1-F3
fibrosis within 6 months of enrollment. Subjects were
randomized 1:1 to receive subcutaneous 40 mg DDO1 or
placebo weekly, with DD0O1 subjects receiving 20 mg
doses for the first 2 weeks. The primary endpoint was
>30% MRI-PDFF liver fat reduction from baseline at 12
weeks. Results: A total of 67 subjects were randomized to
the DDO1 group or to the placebo group. A majority (78%)
had biopsy-proven MASH. The primary endpoint was met:
at 12 weeks, the proportion of subjects achieving >30%
liver fat reduction from baseline by MRI-PDFF was
significantly higher in the DDO01 group (75.8%) than
placebo (11.8%; p<0.0001). A greater proportion of
patients in the DD0O1 group achieved >50% (72.7%)
and >70% (57.6%) liver fat reduction than placebo (5.9%
and 0%, respectively; p < 0.0001 for both). Of the subjects
receiving DDO01, 48.5% experienced liver fat normalization
(<5% fat), compared to 0% in those receiving placebo
(p < 0.0001). Subjects receiving DD01 also experienced a
significantly greater relative reduction in liver stiffness on
MR elastography (-19.7 +8.1%, LSmean + SE) relative
to placebo (-7.2+7.7%; p=0.0016). There was a larger
absolute reduction in HbA1c in the DDO1 group
(-0.33+0.16%) than placebo (-0.19+0.16%; p <0.05)
withing this short duration. DD01 led to a greater relative
change in weight from baseline at 12 and 24 weeks
(-3.8+1.4% and -6.4 +2.3%, respectively) than placebo
(-0.4+1.3% and -1.8 +2.1%, respectively; p <0.0001 for
both). DDO01 also led to a greater reduction in PRO-C3,
ELF, liver enzymes and lipids. DD01 was generally well-
tolerated. Most adverse events were Gl-related, which led
to discontinuation of 3 subjects in the DDO1 group.
Conclusion: The study met its primary endpoint and
showed significant reductions in liver fat at 12 weeks. Also,
DDO01 led to improvements in markers of fibrosis, HbA1c,
and weight with continued improvements evident at
24 weeks.

DDO1 (40 mg) Placebo p-value
12-Week Endpoint n=33 n=34 vs placebo
Proportion of subjects achieving 230% o
liver fat reduction by MRI-PDFF, % 2580 11.8% 0:0001
Proportion of subjects achieving 250%
liver fat reduction by MRI-PDFF, % 72.7% 5.9% <0.0001
Proportion of subjects achieving 270%
liver fat reduction by MRI-PDFF (%) SLEW i 00001
Normalization: proportion of subjects " %
with liver fat<5% by MRI-PDFF, % g W 20001
Relative change in liver fat content by
MRI-PDFF, % (Mean, SE) -62.3+54 -8.3:x44 <0.0001
Relative change in LSM by MRE, % (LS 197481 72877 0.0016

| Mean, SE)

Relative change in weight, % (LS 38214 04213 <0.0001
Mean, SE)

LS, least squares; LSM, liver stiffness measurement; MRE, magnetic resonance
elastography; MRI-PDFF, magnetic resonance imaging proton density fat fraction
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Background: HUG6 is a novel, oral, first-in-class con-
trolled metabolic accelerator (CMA) in development for
the treatment of obesity and associated cardiometabolic
diseases, including MASH. This Phase 2 study (M-
ACCEL) evaluated the efficacy of HU6 in reducing liver
fat and improving metabolic parameters in adults with
MASH. Methods: In total, 273 patients were random-
ized to receive placebo or HU6 at 150, 300, or 450 mg/d
for 26 weeks in a ratio of 2:1:2:2. The study enrolled
patients with MASH with a VCTE score of 7.0-15.0 kPa
(targeting patients with fibrosis stages F2/F3) and an
MRI-proton density fat fraction (PDFF) >8%. The
primary endpoint was percent change from baseline in
liver fat content by MRI-PDFF. Secondary endpoints
included categorical liver fat reduction (decrease of
> 30%), changes in body weight, body composition, and
exploratory markers of metabolic health. The primary
analysis used the prespecified modified intention-to-
treat population, with missing data imputed using a
placebo washout multiple imputation method. Results:
At Week 26, the primary end point was met where HUG
reduced liver fat in patients across all doses (least-
squares mean difference: —29.4%, —-31.2%, —27.0% for
HUG6 doses of 150, 300, 450 mg, respectively, vs —6.7%
for placebo; P < 0.005 vs placebo for each). A >30% liver
fat reduction occurred in the majority of patients, 57%,
58%, and 50% for HU6 doses of 150, 300, 450 mg,
respectively, vs 22% with placebo; P<0.005 vs placebo
for each. HU6 doses of 300 and 450 mg reduced body
weight vs placebo (P < 0.05). Body fat mass was reduced
with ~2:1 selectivity for visceral over subcutaneous fat at
the 450-mg dose, with no change in lean or skeletal
muscle mass. HU6 was generally safe and well tolerated,
consistent with results of two prior Phase 2 trials.
Conclusion: Treatment with HU6 produced clinically
meaningful reductions in liver fat and visceral adiposity,
a favorable safety profile, and no significant loss of lean
muscle mass in adult patients with MASH, supporting
further development of HU6 for MASH.
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Background: Bacterial infection is a major cause of
mortality in patients with cirrhosis and ascites. Sec-
ondary prophylactic antibiotic therapy has been shown
to improve outcomes after an episode of spontaneous
bacterial peritonitis (SBP) but primary prophylaxis to
prevent a first episode remains contentious, although
most cases occur in those without previous infection.
Importantly prophylaxis may increase antimicrobial
resistance. Whether primary prophylaxis to prevent
infection using co-trimoxazole improves overall sur-
vival in these patients is unknown. Methods: We
conducted a multicentre, placebo-controlled, double-
blinded, randomised controlled trial involving patients
with cirrhosis and ascites requiring diuretic treatment
or paracentesis, and no current or previous episodes
of SBP. Patients were randomly assigned in a 1:1 ratio
to receive oral Co-trimoxazole 960 mg or an identical
placebo once daily for 18 months. Follow up visits
were 6 monthly thereafter with a maximum possible
follow up period of 48 months, and a minimum of
18 months. The primary outcome was overall survival.
Results: 442 patients underwent randomization at 41
hospitals in England, Scotland and Wales, 2020-2025,
with alcohol the cause of cirrhosis in 84.4%. 219
patients randomised to Co-trimoxazole and 223 to
placebo were included in the intention to treat
analysis. Groups were matched at baseline. Overall

© 2025 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACT

| o

survival did not differ between groups with 101
(46.1%) deaths in Co-trimoxazole arm and 98
(43.9%) deaths in placebo, hazard ratio (HR) 1.10
(95% CIl 0.83-1.45), p=0.52. When adjusted for
stratification factors at baseline (on transplant list,
use of rifaximin, liver disease due to alcohol and active
alcohol use), survival HR was 1.09 (95% CI 0.82-
1.44). There was no difference in overall survival (HR
1.17, Cl 0.85-1.6) nor unplanned hospital admissions
(HR 1.07, CI 0.84-1.37) during trial treatment period
and no difference in time to first incidence of
spontaneous bacterial peritonitis (HR 1.58, Cl 0.85-
2.92). Predefined subgroup analyses of the 159
patients known to have an ascitic protein count
<1.5¢/L did not show a difference in survival between
groups (HR 1.27, 95% CI 0.79-2.04). Conclusion: In
the largest trial of primary antibiotic prophylaxis for
patients with cirrhosis and ascites, use of Co-trimox-
azole had no effect on overall survival. Given the
increasing impact of antimicrobial resistance, our
results strongly support abandoning primary prophy-
laxis.

Figure: Kaplan-Meier curve for overall survival. Log rank test P=0.52
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Background: Libevitug (HH-003) is a human monoclo-
nal antibody targeting the PreS1 domain of the large
envelope protein of hepatitis B virus (HBV). By blocking
HBV and HDV entry into hepatocytes, libevitug could
lead to a profound reduction in HDV RNA and ALT
levels in patients with chronic HBV/HDV infection.
Libevitug is currently being evaluated in a pivotal Phase
2b study (HH003-204; NCT05861674) for treatment of
chronic HDV infection. Here, we report the 48-week
treatment outcomes from this ongoing study. Methods:
Eligible patients with chronic HDV infection were
stratified by cirrhosis status and country, and random-
ized in a 2:2:1 ratio into three groups: two libevitug dose
groups receiving either 20 mg/kg or 10 mg/kg intra-
venously every two weeks, plus 25 mg oral tenofovir
alafenamide fumarate (TAF) daily for 48 weeks followed
by a 24-week follow-up period with TAF only, and a
control group receiving only TAF for 48 weeks without
follow-up. The primary endpoint, defined as a combined
response, is the proportion of patients who, at week 24,
achieve either HDV RNA below the lower limit of
quantification (LLOQ) or a decrease of > 2 logqo from
baseline, together with ALT normalization. Other end-
points included the combined response at week 48, the
rates of HDV RNA response and ALT normalization
rates at weeks 24 and 48, changes in HDV RNA and
ALT levels, and change in liver stiffness. Results: A
total of 94 patients with abnormal baseline ALT were
included in the main analysis set: 40 in libevitug 20
mg/kg group, 34 in the 10 mg/kg group, and 20 in the
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control group. Baseline characteristics were generally
balanced across groups with a mean age of
40.3 years, 68% males, 16% with compensated
cirrhosis, mean HDV RNA 6.1 log4o IU/mL and mean
ALT 103.8 U/L. The combined response rates at week
24 were 35.0% for the libevitug 20 mg/kg group and
32.4% for the 10 mg/kg group, increasing to 42.5%
and 44.1% at week 48, respectively, which were
significantly higher than that in the control group.
Responses in HDV RNA, ALT and liver stiffness in the
libevitug groups were also significantly greater than
that in the control group. Additionally, libevitug was
safe and well-tolerated, without serious adverse
events (AEs) related to libevitug or AEs leading to
discontinuation. Conclusion: Libevitug demonstrated
good efficacy and safety profile in treating chronic
HDV infection, with comparable results observed in
both dose groups.

Table. Efficacy and safety results at weeks 24 and 48
Efficacy results at weeks 24 and 48

003 20 mg/kg FFL003 10 mg/ke Control group
(%) (¥-40) -34) N-20)
‘Week 24 ‘Week 48 ‘Week 24 ‘Week 48 ‘Week 24 ‘Week 48
. 14 (35.0%) 17 (42.5%) 11(32.4%) 15 (44.1%) 1(5.0%) 1(5.0%)
Coubined respanse 206%,51.7% | 27.0%,59.7% | 17.4%, 50.5% | 27.2%,62.1% | 0.1%,24.9% | 0.1%,24.9%
95% C1
alue?
Fvame 0.0121 00026 00215 0.0022 - -
HDV RNA response * 17 (42.5%) 24 (60.0%) 12(35.3%) 17 (50.0%) 1(5.0%) 1(5.0%)
95% C1 27.0%, 59.1% | 43.3%, 75.1% | 19.8%, 53.5% | 32.4%,67.6% | 0.1%,24.9% | 0.1%, 24.9%
P Value 00026 <0.0001 0.0188 0.0007 - .
ALT normalization SI(75% | 28000%) | 20(588%) | 19(559%) | 4Q00%) | 2(10.0%)
95% CI 61.6%, 89.2% | 53.5%, 83.4% | 40.7%, 75.4% | 37.9%, 72.8% | 5.7%,43.7% | 1.2%,31.7%
P Value <0.0001 <0.0001 0.0099 0.0012 - -
Change from BL in HDV RNA =2.00 (0.17) <2.53(0.19) -1.70 (0.18) -1.95(0.20) <0.38(0.12) <0.49 (0.17)
levels (logao IU/mL): Mean (SE)
P Value <0.0001 <0.0001 <0.0001 <0.0001 - -
Change from BL in liver -1.65 (0.57) -2.3(045) -1.82(037) -1.52(0.50) 0.17 (0.62) -0.45 (0.68)
stiffness (Kpa): Mean (SE)
P Value 0.02 0.01 0.02 0.23

Overall safety* summary through week 48, n (%)

TEAE 40 (95.2%) 37 (97.4%) 19 (95.0%)
TEAE with Grade 3" 4(9.5%) 3(7.9%) 2 (10.0%)
Grade 3 TEAE related to HH-003 1(24%)* 0 0

SAE related to HH-003 [] 0
BL=Baseline; TAF= Tenofovir alafenamide fumarate: LLOQ= Lower Limit of Quantification; CI= Confidence Interval
TEAE= Treatment Emergent Adverse Event; SE~ Standard Error; SAE~ Serious Adverse Event
Both HDV RNA and ALT samples were analysed in a cenlml laboratory. HD\ RNA was quantified using Robogene HDV RNA
quantification kit version 2. Q‘LLOQ—LI(\ 77 IU/mL), while the normal r ALT is 0-33 U/L for female and 0-41 U/L for
1.Fisher's exact test was implemented in a hierarchical manner; Clopper- d was used to calculate the 95% CIL.
2.HDV RNA response defined as plasma HDV RNA below the LLOQ or sse of > 2 logio from baselme
# Based on the safety set, 42 patients in HH-003 20 mg/kg, 38 in H'HDl] mg/kg and 20 in the .
& AE term: neutrophil count decmsed hlch was considered possibly related to HH-003; and it was (mxmenl asymptomatic, and
sesolved spontaneously witkou! inervention.
* No Grade 4 TEAES were reported in this study.
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Background: Pancreatic and hepatobiliary disease are
frequent manifestations of IgG4 Related Disease (IgG4-
RD), an immune-mediated, relapsing, fibroinflammatory
disease that results in tissue damage and loss of organ
function. Inebilizumab (INEB) is an anti-CD19 monoclo-
nal antibody that results in rapid and durable B cell
depletion. MITIGATE (NCT04540497) is a randomized,
placebo (PBO)-controlled Phase 3 trial evaluating the
safety and efficacy of INEB as a treatment for IgG4-RD.
Methods: A post hoc subgroup analysis of MITIGATE
trial results was conducted to evaluate safety and
efficacy outcomes in subjects who had baseline
disease activity in the pancreas, bile ducts, or liver.
Eligible subjects had a history of at least 2 organs
involved and had experienced an IgG4-RD flare that
required glucocorticoid treatment during the screening
period. Subjects were randomized 1:1 to INEB or PBO
and were treated on day 1, day 15, and week 26 of the
1-year randomized controlled period (RCP). Steroids
were tapered to discontinuation at the end of RCP
week 8. Other immunosuppressive therapy for 1gG4-
RD was prohibited during the study. Results: Among
135 enrolled subjects, 52% had historic involvement
of the pancreas, 32% of the bile ducts, and 7% liver.
At study baseline, disease activity was seen in the
pancreas, bile ducts, and liver in 51 (38%), 28 (21%),
and 5 (4%) subjects, respectively. INEB reduced the
risk of flare (primary endpoint of the study) relative to
PBO in the pancreas group (HR = 0.03, nominal p =
.0005). In the bile duct group, 0/13 INEB-treated and
12/15 PBO-treated subjects experienced a flare. In
the liver group, 0/2 INEB-treated and 3/3 PBO-treated
subjects experienced a flare. The proportion of
subjects achieving flare-free, treatment-free complete
remission were higher with INEB vs. PBO (odds ratios
10.8 and 35.8 for the pancreas and bile duct groups,
respectively). Steroid use was substantially reduced
with INEB vs. PBO in the pancreas and bile duct
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ABSTRACT

groups (nominal p < .0001). CD19+ B cells peaked
3 months prior to flare, followed by increases in total
IgG, IgG subclasses, and lipase levels in PBO-treated
subjects experiencing on-study flares in Gl organs
(n=17) (Figure 1). Safety outcomes will be presented.
Conclusion: Analysis of 1gG4-RD patients with
pancreatic/hepatobiliary involvement in MITIGATE
demonstrates benefit and safety of CD19-targeted B
cell depletion by INEB. Organ-specific flare bio-
markers were also identified in this prospective trial
cohort.
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Complement C4 (g/L)
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Figure 1. Row z-scored estimated marginal means (EMM)
for each biomarker discretized into 30-day intervals 6
months pre- and post- flare in Gl-organ involved
participants receiving PBO (n=17).
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Background: Abdominal ultrasound (US) is a central
component of hepatocellular carcinoma (HCC) surveil-
lance despite suboptimal early-stage sensitivity and poor
adherence. In previous studies, a multi-target HCC blood
test (mt-HBT) incorporating methylated DNA markers,
AFP, and patient sex showed promise in early detection of
HCC. Here, we report the mt-HBT sensitivity and
specificity with a prospective head-to-head comparison
to US for early-stage HCC detection. Methods: ALTUS
(NCT: 05064553) is a prospective multicenter study in the
United States that enrolled adults with cirrhosis (92.9%) or
chronic HBV. Participants underwent standard-of-care
HCC surveillance (92.9% US, 7.1% CT/MRI) and concur-
rent mt-HBT testing. Reference triphasic CT/MRI was
performed within 30 days. HCC was defined by central
radiology adjudication of LI-RADS 5 or tumor-in-vein
observations by two blinded, independent radiologists, or
by pathology. Early-stage HCC was defined by Milan
Criteria. The mt-HBT algorithm was locked before sample
processing by a blinded central lab. The primary
objectives were to assess early-stage HCC sensitivity in
a non-inferiority comparison to US with sequential testing
of superiority, and overall specificity. The secondary
objective was to assess overall sensitivity for HCC.
Results: Among 3089 enrolled participants, 2467
(79.9%) were evaluable (mean age, 63.1 years; 42.8%
female; 20.5% Hispanic). The most common cirrhosis
etiologies were MASLD (40.5%), ALD (27.2%), HCV
(14.0%), and HBV (2.2%). Forty HCCs were identified, of
which 28 were early-stage. Sensitivity [95% CI] for
detecting early-stage HCC was higher for mt-HBT vs.US
(66.7% [47.8-81.4] vs.22.2% [10.6-40.8], respectively;
p=0.002, Figure 1). Overall HCC sensitivity was 70.0%
[54.6-81.9] for mt-HBT, 29.7% [17.5-45.8] for US, and
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52.6% [37.3-67.5] for US + AFP (>20 ng/mL), while mt-
HBT, US, and US + AFP specificities were 81.9% [80.3-
83.4], 98.6% [98.0-99.0], and 97.7% [96.9-98.2], respec-
tively. mt-HBT sensitivities by tumor size (<2 cm, 2-5 cm,
>5 cm) were 58.3% [32.0-80.7], 78.3% [58.1-90.3], and
75.0% [30.1.-95.4], respectively. Conclusion: mt-HBT
achieved higher sensitivity for early-stage HCC compared
to US while maintaining a clinically relevant specificity
above the expert-consensus recommended threshold of
80%. mt-HBT’s enhanced ability to detect very-early and
early-stage HCC provides an opportunity to improve the
effectiveness of HCC surveillance in at-risk patients.
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Figure 1: Sensitivity and Specificity of mt-HBT, Ultrasound, and Ultrasound + AFP for
HCC Detection
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Background: GST-HG131 is a first-in-class oral HBsAg
inhibitor that suppresses HBV mRNA poly(A) tail assem-
bly and destabilizes HBV mRNA by modulating host
PAPDS/7 activity. It showed strong efficacy and safety in
preclinical studies and favorable safety, tolerability, and
PK in a Phase 1 trial. Preliminary Phase 2 data indicated
potent HBsAg reduction. Here, we report unblinded results
from the complete Phase 2 trial. Methods: This double-
blind, randomized, placebo-controlled Phase 2 study
evaluated safety and efficacy of GST-HG131 in CHB
patients. Cohorts 1 and 2 (n=10 each; 8 active, 2
placebo) received 30 mg or 60 mg BID for 28 days. Cohort
3 (n=25) received 30 mg BID for 12 weeks. Inclusion
criteria included CHB patients on nucleos(t)ide analog
monotherapy for more than 6 months, with HBsAg levels
between 100 and 1,500 IU/mL, and serum ALT levels
below 1x ULN. The primary endpoint was change in
quantitative serum HBsAg levels by the end of the study;
secondary endpoints included changes in serum HBV
pregenomic RNA (pgRNA), PK profiles, and safety.
Results: GST-HG131 produced consistent, duration-
dependent HBsAg declines. The 12-week 30 mg BID
regimen achieved the most durable response, with mean
HBsAg reduction of 0.89 logo IU/mL at Day 85 versus
placebo (p<0.001). The maximum decrease in HBsAg
level is 1.64 Logqo IU/mL. Notably, 76.5% of the treated
patients in this group achieved HBsAg <100 IU/mL.
Treatment was well tolerated across all cohorts, with no
dose-related toxicity or emerging safety signals. Most
adverse events were mild or moderate. No clinically
relevant abnormalities were observed in labs, vital signs,
or ECGs. Conclusion: Oral GST-HG131 administration
showed favorable safety and promising HBsAg-lowering
activity in CHB patients, with the strongest effect in the 12-
week regimen. These results support its further develop-
ment, alone or in combination with immunomodulatory
agents, toward a functional cure of CHB.
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Background: Efimosfermin alfa, a once-monthly FGF21
analogue, showed significant histologic response and
improvements across liver and cardiometabolic markers
with a well-tolerated safety profile in a 24-week random-
ized, double-blind, placebo-controlled phase 2 study in
participants with biopsy-confirmed F2/F3 MASH. This
open-label extension (OLE) evaluated the durability of
response and safety of efimosfermin 300 mg every 4
weeks (Q4W) in participants with up to 48 weeks
exposure. Methods: Participants completing the main
study were eligible for the OLE and all received
efimosfermin  300mg Q4W for up to 24 weeks
(NCT04880031). The primary endpoint was safety and
tolerability with histologic response and changes in non-
invasive markers of liver fat, fibrosis, liver injury, and
cardiometabolic markers assessed as exploratory out-
comes. Results: Of 67 eligible participants, 33 enrolled in
the OLE (15 continued efimosfermin;18 crossed over from
placebo). Among those with up to 48 weeks of exposure
and evaluable biopsies (n=11), sustained or new
response on fibrosis improvement >1 stage without
worsening of MASH was achieved in 45.5%. MASH
resolution without fibrosis occurred in 63.6% of partici-
pants, and 45.5% demonstrated both fibrosis improve-
ment > 1 stage and MASH resolution. Further reductions
in fibrosis and liver injury biomarkers were observed
corroborating histologic improvement, with mean (SD)
changes of -20.1 (16.51)% in Pro-C3, —0.7 (0.84) in ELF,
and -31.1 (24.88) U/L in ALT by end of treatment, with
sustained changes in cardiometabolic markers. Placebo
participants re-randomized to efimosfermin showed
improvements consistent with those previously reported
for 24 weeks therapy. Efimosfermin was generally well-
tolerated through end of study with no new safety signals
compared to those previously reported. Most adverse
events (AEs) were mild or moderate with gastrointestinal
events (nausea, diarrhea, and vomiting) reported most
frequently and occurring within the first 24 weeks of
treatment. During the OLE, one unrelated serious AE
(appendicitis) was reported and no participants discon-
tinued due to AEs. Conclusion: Efimosfermin 300mg
Q4W showed durable response in fibrosis improvement
and MASH resolution, including improvements across
liver- and cardiometabolic-related markers with a well-
tolerated safety profile in participants with up to 48 weeks
exposure. These findings further support initiation of
Phase 3 frials in 2025 to evaluate efimosfermin as a
potential once-monthly treatment for MASH.
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Background: PRECIOSA (NCT03451292) studied
long-term Albutein® 20% (LTA) administration plus
standard medical treatment (SMT) (Treatment) versus
SMT alone (Control) for cirrhotic patients with existing or
prior ascites and acute decompensation. This explor-
atory analysis compares the effect of Treatment on
transplant-free survival (TFS) and overall survival (OS)
for subgroups (SG) with grade 0 to 1 ascites (SG:0-1)
and grade 2 to 3 ascites (SG:2-3) at enroliment.
Methods: TFS and OS at 3 months (mo), 6 mo, and
1 year (yr) after randomization were analysed using
Kaplan-Meier (KM) and Cox-Proportional-Hazard mod-
els comparing the Treatment arm to the Control arm for
each SG in the Intent to Treat (ITT) population. Hazard
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ratios (HR) with 95% confidence intervals (Cls) and KM
survival probabilities were evaluated in the context of
baseline characteristics for each SG. Results: SG:0-1
and SG:2-3 comprised 34% (139/410) and 66% (270/
410) of the ITT population, respectively. Within SGs,
baseline characteristics were similar for the Treatment
and Control arms. Between SGs’ Treatment arms,
patients from SG:2-3 showed greater disease severity
at baseline compared to SG:0-1 with higher median
CLIF-C AD score (53.43 vs 50.96), higher median Child-
Pugh score (9.0 vs 8.0), and lower median serum
albumin (3.10 vs 3.45 g/dL), respectively. Control arms
showed similar results. TFS HR [95% CI] in SG:2-3 and
SG:0-1 were 0.43 [0.23, 0.81] vs 3.44 [0.73, 16.20] at 3
mo, 0.58 [0.37, 0.93] vs 1.51 [0.70, 3.27] at 6 mo, and
0.69[0.47, 1.02] vs 1.26 [0.68, 2.33] at 1 yr, respectively.
OS HR [95% CI] in SG:2-3 and SG:0-1 were 0.51 [0.26,
0.99] vs 5.22 [0.63, 43.36] at 3 mo, 0.59 [0.35, 0.99] vs
1.03 [0.41, 2.62] at 6 mo, and 0.67 [0.44, 1.03] vs 0.99
[0.46, 2.15] at 1 yr, respectively. KM TFS and OS
estimates at 361 days were higher in the SG:2-3
Treatment arm vs Control arm but similar in the SG:0-1
Treatment arm vs Control arm (Figure). Conclusion:
Patients enrolled in PRECIOSA with grade 2 to 3 ascites
showed notably greater treatment benefit from LTA
therapy than those with grade 0-1 ascites. Improvement
in TFS and OS was observed at 3 months. This could
indicate that LTA therapy is associated with positive
clinical outcomes only in patients with advanced cirrhosis
and moderate to severe ascites.

Figure. Kaplan-Meier curves
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RAPID AND PROGRESSIVE HBSAG
LOSS IN HBEAG-NEGATIVE,
NUCLEOS(T)IDE ANALOGUES-
SUPPRESSED PATIENTS: 12-WEEK
INTERIM RESULTS FROM AN
ONGOING MULTICENTRE, OPEN-
LABEL PHASE IB/IIA STUDY
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Background: HT-101 is an N-acetylgalactosamine
(GalNAc)—conjugated small interfering ribonucleic acid
(siRNA) targeting the S-region of the HBV genome
that demonstrated durable reductions in hepatitis B
surface antigen (HBsAg) in phase 1 study. HT-102 is a
human monoclonal antibody against the antigenic loop
of HBsAg that achieved rapid serum HBsAg decline in
phase 1. We report interim 12-week on-treatment data
from an ongoing phase Ib/lla study in China
(NCT07183306/CTR20244730) evaluating the safety
and efficacy of combination treatment with HT-101 and
HT-102, compared with monotherapy. Methods: This
multicentre, open-label, partial dose-escalation study
enrolled HBeAg-negative patients with stable nucleos
(t)ide analogue (NA) background treatment with
HBsAg 100-3,000 IU/mL. Participants were assigned
to five groups: A, HT-101 400 mg; B, Sequential HT-
102 300mg followed by HT-101 400 mg; C, HT-101
100mg +HT-102 300mg; D, HT-101 200mg +HT-102
300mg and E, HT-101 400mg +HT-102 300mg. HT-
101 and/or HT-102 were administered subcutaneously
every 4 weeks for at least 24 weeks. Follow-up
planned to 48 weeks post-therapy. Primary endpoint
was the incidence of treatment-emergent adverse
events (TEAEs). Secondary endpoints included
HBsAg kinetics, virological and pharmacodynamics
markers, pharmacokinetics, and immunogenicity.
Results: All participants (Groups A-E) completed 12
weeks of treatment with HT-101 and/or HT-102: Group
A received HT-101 monotherapy, Group B received
HT-102 alone, and Groups C-E received HT-101/
HT102 combination therapy (Figure A). At Week 12,
HBsAg seroclearance was achieved in 3/20 (15%)
participants in group A, 0/8 (0%) in Group B, 4/8 (50%)
in Group C, 7/10(70%) in Group D and 7/10 (70%) in
Group E, respectively (Figure B). Among all subjects
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with combination therapy (Groups C-E), 18/28 (64.3%)
achieved HBsAg loss, notably, 2/10 (20%) participants
in Group E achieved HBsAg loss as early as Week 4.
Response rates were associated with baseline HBsAg
levels: 13/14 (92.8%) of participants with baseline
HBsAg <1,000 IU/mL achieved HBsAg loss, com-
pared with 5/14 (35.7%) of those with baseline HBsAg
>1,000 IU/mL. Treatment was well-tolerated: most
TEAESs being Grade 1-2 (e.g., injection site reactions).
No drug-related serious AEs, grade >3 events, ALT
flares, or other safety signals were observed. Phar-
macokinetic profiles of HT-101 were consistent with
prior phase 1 findings. Profound declines in serum
HBV RNA and HBcrAg were also observed. Conclu-
sion: In this ongoing phase Ib/lla trial, combination
therapy with HT-101 (up to 400 mg) and HT-102 (300
mg) in CHB patients achieved rapid serum HBsAg
reduction and a high rate of HBsAg loss at treatment
Week 12 with a favourable safety profile. These
findings support continued development of HT-101
and HT-102 as a promising strategy toward achieving
functional cure of HBV.

Figure:
Cumulative Proportion of Participants in Each HBsAg Category Over Time Across Groups A-E
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Background: Although peginterferon alpha (PEG
IFNa)-based therapy promotes HBsAg loss in patients
with chronic hepatitis B (CHB), some still fail to
achieve it following initial treatment. This study
investigates the efficacy and safety of PEG IFNa
retreatment for interferon-experienced CHB patients.
Methods: This prospective real-world study
(NCT06323681) enrolled patients who had prior
interferon therapy (cessation > 3 months) and
achieved a post-treatment HBsAg decline of > 80%,
had HBsAg < 500 IU/mL at screening and exhibited
an HBsAg rebound of < 50% of the initial treatment
baseline. Patients were divided into two groups. Group
A received PEG IFNa-2b (Pegbing®, Xiamen Amoytop
Biotech Co., Ltd.) monotherapy or combined with
nucleos(t)ide analogues (NAs), while group B received
NAs alone. The treatment period was 48 weeks. Data
were analyzed for those who completed 24 weeks of
treatment. Results: 575 patients (Group A, n = 492;
Group B, n = 83) were included in this analysis. At the
start of initial interferon therapy, the mean HBsAg
levels in groups A and B were 2873.7 and 2741.3 U/
mL, respectively, which decreased to 61.1 and 291.1
IU/mL by the end of treatment, with average reduc-
tions of 95% and 91%. At the start of current
treatment, the mean HBsAg levels were 75.7 IU/mL
for Group A and 143.5 IU/mL for Group B. Among
those with available data, Group A achieved HBsAg
loss rates of 17.0% and 35.5% at weeks 12 and 24,
respectively, while Group B showed 0% at both
timepoints. Among the total population reaching the
treatment point, the respective rates were 13.4% and
27.2% for Group A, while Group B remained at 0%
throughout (Figure 1A). In Group A, the 24-week
HBsAg loss rates for intervals of 3-6, 6-12 and
>12 months between the two rounds of interferon
therapy were 38.9%, 33.0% and 38.1%, respectively,
in the population with available data, and 30.4%,
23.8% and 30.0%, respectively, in the population who
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reached the corresponding visit points. 46 patients
who relapsed after obtaining HBsAg loss through initial
interferon therapy were included in Group A. Among
this population with available data, HBsAg loss rates
at weeks 12 and 24 were 45.2% and 73.1%,
respectively, and among those reaching the treatment
point, the rates were 36.8% and 63.3%, respectively
(Figure 1B). Conclusion: A significant proportion of
interferon-treated patients with good initial HBsAg
response, especially those who obtained HBsAg loss
in initial therapy but later relapsed, achieved HBsAg
loss with PEG IFNa-2b retreatment. These patients
represent an ideal population for PEG IFNa-2b retreat-

ment to early pursue functional cure.
A B
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Population with available | Popula
data ] tre:
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Background: Pruritus affects up to 80% of patients
with primary biliary cholangitis (PBC) and significantly
impairs quality of life. Seladelpar (SEL), a first-in-class
delpar (selective PPAR-delta agonist), is approved for
second-line treatment of PBC and has shown efficacy
in improving cholestasis and pruritus in the pivotal,
placebo  (PBO)-controlled = RESPONSE  study
(NCT04620733). We report long-term pruritus out-
comes from the RESPONSE study and interim results
from its ongoing open-label extension study, ASSURE
(NCT03301506), with confirmatory psychometric vali-
dation of the pruritus numeric rating scale (NRS).
Methods: In RESPONSE, pruritus NRS was collected
daily for 6 months (M), then weekly for one week each
month through 12M. Upon rollover to ASSURE, NRS
was collected daily for 6M and then at scheduled clinic
visits. Other measures included the 5-D ltch and PBC-
40. Patients with moderate to severe pruritus (NRS
>4) at baseline (MSPN) were analyzed based on
randomization to SEL 10 mg or PBO in RESPONSE
and reported as continuous or crossover SEL 10 mg
groups in ASSURE. Regression analysis and Bland-
Altman plots assessed agreement between single-visit
and weekly averaged NRS scores. Robust psycho-
metric validation of NRS included reliability, conver-
gent validity, and meaningful within-patient change
analyses. Change from baseline in NRS, 5-D ltch, and
PBC-40 Itch domain scores were assessed in
ASSURE with a data cut off of Jan 31, 2025. Results:
Overall, there were 49 SEL and 23 PBO MSPN
patients at baseline in RESPONSE. Among them, 33
SEL and 17 PBO patients rolled over to ASSURE, and
27 and 16 patients reached 30M. Daily NRS was
strongly correlated with weekly NRS (r [95% CI], 0.93
[0.90, 0.95]). Validation of the NRS demonstrated it
was valid and reliable. Reduction in pruritus with SEL
in RESPONSE was maintained in ASSURE up to 30M,
with clinically meaningful NRS improvement observed
in >50% of patients upon SEL initiation for crossover
patients in ASSURE from 15M through 30M. Mean
(SE) 5-D ltch total and PBC-40 Itch domain scores
were reduced from baseline in continuous SEL (-4.6
[0.7]; —-3.3 [0.7]) and crossover SEL (-5.8 [1.1]; -4.3
[1.0]) patients. Conclusion: SEL led to sustained,
clinically meaningful improvement in pruritus among
MSPN patients in RESPONSE and with up to
30 months of treatment. Additionally, repeated psy-
chometric validation confirmed the reliability and
validity of the NRS as an outcome measure of pruritus
in PBC.
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Figure. Pruritus NRS (A), 5-D Itch Scale Total (B), and PBC-40 Itch Domain (C) Score Change
From BL Over 30 Months From RESPONSE to ASSURE in Patients With PBC and MSPN
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WITH ELAFIBRANOR LEADS TO
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YEARS IN PATIENTS WITH PRIMARY
BILIARY CHOLANGITIS
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Background: Elafibranor (ELA), a PPARa/PPARS
agonist, is approved as second-line treatment in
patients (pts) with primary biliary cholangitis (PBC)
based on phase Il ELATIVE® trial results
(NCT04526665). We present findings through > 3 years
of ELA treatment in the ongoing ELATIVE® open-label
extension (OLE). Methods: Pts who completed the
ELATIVE® double-blind period (DBP) could enter the
OLE and receive ELA 80 mg daily. For pts who received
placebo (PBO) in the DBP, baseline (BL) was set as the
last non-missing value before the first OLE ELA dose;
for pts who received ELA in the DBP, BL was at DBP
start. Endpoints included biochemical response (alka-
line phosphatase [ALP] < 1.67x upper limit of normal
[ULN], with > 15% reduction from BL, and total bilirubin
[TB] <ULN), ALP normalization, and change in ALP,
TB, albumin, gamma-glutamyl transferase (GGT), ala-
nine aminotransferase (ALT), liver stiffness measure-
ment (LSM), and enhanced liver fibrosis (ELF) score.
Changes in fatigue (PROMIS Fatigue Short Form 7a
T-score) and pruritus (Worst-ltch Numeric Rating Scale
[WI NRS]) were assessed in pts with moderate-to-
severe (mod-to-sev) fatigue (PROMIS T-Score >60) or
mod-to-sev pruritus (PBC WI NRS >4) at BL, respec-
tively. Results presented descriptively. Safety outcomes
reported from OLE start, up to data cut-off (DCO; May
2025). Results: At DBP DCO, 153 pts had received
ELA; 108 received ELA and 45 received PBO. 138 pts
entered the OLE; 115 pts remained in May 2025.
Through Week (W)182, biochemical response rates
were sustained (W182: 72.1%; 31/43). The proportion
of pts with normal ALP remained consistent (W182:

© 2025 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



22 |

HEPATOLOGY

18.6%; 8/43). The effect of ELA treatment on ALP was
seen as early as W4, and was sustained and
reproducible in pts crossing from PBO (Figure A); at
all timepoints beyond W52, over 60% of pts had
reductions of >40% from BL (W182: 67.4%; mean
change in ALP: -47.1%). Markers of hepatic function
including TB (Figure A) and albumin remained
unchanged; GGT and ALT decreased. Markers of
fibrosis (LSM and ELF) were stable with ELA (Figure
B). Improvement in PROMIS T-scores was seen at W4
with ELA and sustained to W156 in pts with BL mod-to-
sev fatigue (n=25; mean [SD] -8.5 [10.3]); similar
results were observed for pruritus (Wl NRS in pts with
BL mod-to-sev pruritus: n=23; mean [SD] —-4.1 [2.3];
Figure C). No new safety signals were identified; no
new cases of rhabdomyolysis, myalgia, or treatment-
related creatinine phosphokinase (CPK) elevations
were observed. Conclusion: In the ongoing ELATIVE®
OLE, ELA has led to rapid, sustained, and reproducible
responses in clinically relevant biomarkers of cholesta-
sis and fibrosis, suggesting potential for slowing
disease progression. Positive effects on cholestasis,
sustained improvement in pruritus and fatigue, stabili-
zation of markers of fibrosis, and a consistent safety
profile confirm ELA’s suitability for long-term PBC
treatment.

Figure. Change from baseline in (A) ALP and TB, (B) markers of fibrosis, and (C) fatigue and

pruritus with elafibranor treatment
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5017 | PBGENE-HBV, A FIRST-IN-
CLASS GENE EDITING THERAPY
FOR CHRONIC HEPATITIS B,
DEMONSTRATES SAFETY AND
ANTIVIRAL ACTIVITY IN EARLY
COHORTS
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Background: PBGENE-HBV is a first-in-class gene
editing therapy designed to eliminate cccDNA and
inactivate integrated HBV DNA, targeting the root cause
of chronic infection with the goal of achieving complete
cure. ELIMINATE-B is an ongoing global, multicenter,
first-in-human Phase 1 study evaluating safety and
antiviral activity of PBGENE-HBV. PBGENE-HBYV is
composed of an mRNA that encodes an ARCUS
nuclease formulated in a lipid nanoparticle. ARCUS
nucleases are single-component gene editors that can
be engineered for optimal safety, leveraging the unique 3'
DNA overhangs generated by ARCUS cuts. Methods:
Multiple ascending doses were tested in HBeAg-nega-
tive patients controlled on nucleos(t)ide analogs with
three infusions dosed at >8-week intervals. Primary
endpoints were safety and tolerability. A dose limiting
toxicity (DLT) was defined as any clinically significant,
organ-specific, treatment-emergent adverse event (AE)
> Grade 3 that does not decrease to < Grade 2 within
7 days and is related to study medication. Results: In the
first cohort of 3 participants, 3 doses of 0.2 mg/kg
PBGENE-HBV were well-tolerated with no DLTSs, serious
adverse events (SAEs), or AEs above grade 2. Declines
in HBsAg levels were observed in all 3 participants with
maximal reductions from baseline ranging from 47%
(0.36 log) to 69% (0.51 log), and one participant had a
sustained HBsAg reduction 7 months after initial treat-
ment. HBV DNA remained below the LOQ (10 [U/mL) in
all 3 participants. The other two participants in Cohort 1
demonstrated antiviral response after each dose admin-
istration and eventually returned to baseline levels of
HBsAg. Additional cohorts evaluating 0.4 mg/kg (n=4)
and 0.8 mg/kg (n= 1) have been initiated. One participant
did not complete dosing due to a transient, reversible
infusion-related reaction that resolved within minutes of
initiating dosing. In the remaining 4 participants dosed at
0.4 and 0.8 mg/kg, who received two or one dose(s),
respectively, there were no DLTs or SAEs at four weeks
after the latest administration. Across all patients dosed
at all dose levels, AST and ALT levels remained < 3x the
upper limit of normal and there were no clinically
significant laboratory abnormalities related to treatment,
including transaminases and platelets. Analyses of
HBsAg decline are ongoing. Conclusion: This is the
first clinical proof of concept for a gene-editing approach
designed to eliminate cccDNA, the root cause of chronic
hepatitis B infection. Initial safety and antiviral data
support continued evaluation of PBGENE-HBV to
identify the optimal dose level, dose interval, and number
of doses required to ultimately result in complete cure.
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5018 | A BLOOD-BASED
COMBINED METHYLATION AND AFP
TEST FOR EARLY DETECTION OF
HEPATOCELLULAR CARCINOMA IN
AT-RISK POPULATION: VALIDATION
AND PERFORMANCE
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Angela Yeh* Mary Stackpole® Shuo Li* Wenyuan Li*
Xianghong Zhou® Xiaohui Ni” Anna Lok" Steven-Huy
Han*, "University of Michigan Medical Center,
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Background: Conventional surveillance methods for
hepatocellular carcinoma (HCC), such as abdominal
ultrasound (US) plus alpha-fetoprotein (AFP) testing, have
suboptimal performance for early detection and poor
adherence. We evaluated a novel, blood-based assay
that integrates cell-free DNA (cfDNA) methylation profiling
with serum AFP to improve HCC detection in high-risk
populations. Methods: From 9/1/2023 to 4/30/2025, a
prospective cohort of 135 individuals with treatment-naive
HCC and 167 at risk for HCC was enrolled at the
University of Michigan and UCLA. Additionally, retrospec-
tive samples from 46 patients with HCC and 32 at-risk
individuals meeting the same inclusion criteria were
included. Methylation risk scores were generated using
a blood-based cfDNA methylation assay, and serum AFP
levels were obtained from clinical records. A logistic
regression model was used to integrate the methylation
and AFP biomarkers for HCC detection. Test performance
was evaluated using sensitivity, specificity, and area
under the receiver operating characteristic (ROC) curve
(AUC). Results: The combined methylation + AFP test
achieved an AUC of 0.94 (95 Cl1%, 0.92-0.96) for detecting
HCC in at-risk individuals, significantly outperforming both
methylation alone (AUC 0.92, 95% CI, 0.89-0.95; P =
0.001) and AFP alone (AUC 0.83, 95% ClI, 0.79-0.87; P <
0.0001) (Fig. 1). In patients with early-stage HCC (within
Milan Criteria), the combined test achieved an AUC of
0.90 (95% Cl, 0.86-0.94), also outperforming methylation
alone (AUC 0.88, 95% Cl, 0.83-0.92; P = 0.030) and AFP
alone (AUC 0.81, 95% ClI, 0.76-0.86; P < 0.0001). The
addition of AFP enhanced the detection of early-stage
HCC, while the benefit was less pronounced in late-stage
disease. At 92% specificity, the combined test demon-
strated a sensitivity of 73% (95% Cl, 64%-80%) for early-
stage HCC, compared to 62% (95% ClI, 52%-71%) for
methylation alone and 52% (95% CIl, 43%-62%) for AFP
alone. The combined test consistently improved sensitivity
across all demographic and etiologic subgroups, including
patients with metabolic-dysfunction associated steatotic
liver disease. Conclusion: These results support the use
of a combined cfDNA methylation and AFP test to
enhance the accuracy of HCC detection in at-risk groups.
This blood-based approach offers improved sensitivity for
early-stage disease and broader applicability across
diverse patient subgroups and may serve as a valuable
complement to current surveillance strategies.

Figure 1. ROC curves for AFP, Methylation, and Methylation+AFP in detecting (A) overall, (B) early-stage (within Milan criteria),
(C) very early-stage (a single lesion < 2 cm in diameter) HCCs.
A B c
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Background: Allocation out of sequence (AOOS)
when organs are “offered or accepted, or transplanted
into a transplant candidate or potential transplant
recipient that deviates from the match sequence and
is not consistent with OPTN policy”, bypassing
candidates at transplant centers. AOOS has recently
drawn scrutiny from HRSA and OPTN due to concerns
of fairness, transparency, and rising non-use. Despite
this, little is known about national patterns of AOOS
bypass, which centers are “winners” versus “losers,”
and how flows of organs between centers shape
utilization. Methods: We analyzed the Standard
Transplant and Recipient datafile* for all liver offer-
level data from 2022-2024. AOOS donors were
identified using OPTN bypass codes (861, 862, 863,
887) with text mining for “expedited placement/open
offer” (code 799). For each donor, we defined a
bypass flow as an instance where one center was
bypassed and another ultimately accepted the organ.
Flows were aggregated to quantify frequency, direc-
tionality, and geography. OPO-level AOOS rates were
computed, and centers were categorized as net
beneficiaries or net bypassed based on standardized
net AOOS gain (accepted minus bypassed offers,
adjusted for transplant volume). Results: During this
three year window, a total of 3,644 donors were
identified as AOOS, generating more than 1,500,000
bypass codes and 7,000 distinct bypass flows. AOOS

occurred in 10 of the 11 OPTN regions, confirming that
it is a national rather than a regional phenomenon. A
small number of centers were disproportionately
advantaged: 11 centers accounted for over half of all
bypass inflows — and these centers were distinct for
having significantly higher volume. By contrast, some
high-volume centers were among the top bypassed
centers, including 7 of the 11 recipient centers. At the
OPO level, initiation of AOOS varied widely (3.5%—
40.2%), with 15 among 57 OPOs responsible for half
of all AOOS cases. Geographic mapping demon-
strated regional asymmetries in bypass flows, with
certain centers consistently receiving organs across
long distances. Conclusion: AOOS in liver transplan-
tation is widespread, and appears to advantage a
small subset of centers, which could introduce
systematic disparities in access. These findings echo
HRSA concerns that AOOS may undermine equity and
transparency in allocation. Characterizing bypass
flows offers a novel lens to evaluate who benefits
and who loses in AOOS. Future work should assess
whether AOOS improves organ utilization, and
develop policy solutions that preserve rescue of
hard-to-place organs while ensuring fairness across
centers.

Disclosures: David Lee: Grifols: Advisor, Sidian Lin:
Nothing to Disclose, Soroush Saghafian:

5020 | EFFICACY OUTCOMES IN
PRECIOSA SHOW NOTABLE
REGIONAL DIFFERENCES:
COMPARISON OF THE NORTH
AMERICAN AND EUROPEAN
SUBGROUPS

Jacqueline O'Leary’ Jasmohan Bajaj? Syed Naqvi®
Nikolaos Pyrsopoulos* K Rajender Reddy® Florence
Wong® Giovanni Perricone” Mireia Torres® Fiona
McCarthy® Tarek Hassanein® Peter Nelson® Paolo
Angeli’® Javier Fernandez'?, "University of Texas
Southwestern and Dallas VA Medical Center, ?Hunter

© 2025 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



ABSTRACT

27

Holmes McGuire VA Medical Center, 3University of
Missouri Hospital, “Rutgers-New Jersey Medical
School, *University of Pennsylvania, ®University of
Toronto, “ASST Grande Ospedale Metropolitano
Niguarda, éGrifols, °Southern California Gl & Liver
Centers, "°University of Padova, ""EF Clif, EASL-CLIF
Consortium and Grifols Chair; Hospital Clinic, IDIBAPS
and CIBERehd

Background: PRECIOSA (NCT03451292) is the first
prospective randomized controlled trial to study long-
term albumin (LTA) therapy in patients with cirrhosis with
current or prior ascites and acute decompensation from
North America (NA) and Europe (EU). We present
exploratory analyses comparing the effect of LTA on
transplant-free survival (TFS) and overall survival (OS)
for the NA and EU subgroups (SGs). Methods: TFS and
OS at 6 months (mo) and 1 year (yr) after randomization
were analysed by Kaplan-Meier (KM) and Cox-Propor-
tional-Hazard models comparing Treatment (standard
medical treatment [SMT] plus LTA with Albutein® 20%) to
Control (SMT alone) for each SG in the Intent to Treat
(ITT) population. Hazard ratios (HR) and KM survival
probabilities were interpreted in the context of baseline
characteristics, compliance with LTA, and change in
serum albumin (ALB) concentration. Results: The NA
and EU SGs comprised 18% (72/410) and 82% (338/
410) of the ITT population, respectively. Baseline
characteristics were similar within and between SGs’
Treatment and Control arms. Overall compliance with
LTA was 83% in the NA Treatment arm vs 91% in the EU
Treatment arm. During 1 yr of treatment, median ALB
increased to >4.0 g/dL by mo 2 in both NA and EU
Treatment arms. Median ALB increased to > 3.5 g/dL by
mo 2 in the EU Control arm but remained < 3.5 g/dL in
the NA Control arm. TFS HR [95% confidence interval
(C]in the NA and EU SGs were 0.38 [0.16, 0.88] vs 0.90
[0.58, 1.40] at 6 mo and 0.42 [0.20, 0.88] vs 0.94 [0.65,
1.34] at 1 yr, respectively. OS HR [95% ClI] in the NA and
EU SGs were 0.41 [0.15, 1.08] vs 0.75 [0.46, 1.24] at 6
mo and 0.41 [0.17, 0.98] vs 0.81 [0.54, 1.22] at 1 yr,
respectively. KM TFS estimate at 361 days was notably
higher in the NA Treatment vs Control arm (67% vs 43%,
p=0.017) but similar in EU (63% vs 62%, p=0.73)
(Figure). Likewise, KM OS estimate at 361 days was
notably higher in the NA Treatment vs Control arm (75%
vs 51%, p=0.028) but similar in EU (71% vs 66%,
p =0.31). Conclusion: In the NA SG, where median ALB
increased to normal range in the Treatment arm but not
the Control arm, LTA plus SMT produced marked
improvements in 6-mo and 1-yr TFS and OS compared
to SMT alone. In the EU SG, where median
ALB increased to normal range in both Treatment and
Control arms, little differences were observed. These
findings could suggest that LTA therapy confers a clinical
benefit in NA patients with decompensated cirrhosis and
ascites.

Figure. Kaplan-Meier curves.

A TES through 1 year + NA subgroup B TFS through 1 year - EU subgroup

1007

Prababilty of Survival, %

& 8 0O

P
/

Probabiity of Survival, %
B8 588383

1
[N
£

Disclosures: Jacqueline O'Leary: Phamraln: Consul-
tant, Genfit: Consultant, Pharmaln: Consultant, Mal-
linckrodt: Consultant, Jasmohan Bajaj: Bausch: Grant/
Research Support, Grifols: Grant/Research Support,
Sequana: Grant/Research Support, Boehringer Ingel-
heim: Consultant, Syed Naqvi: Nothing to Disclose,
Nikolaos Pyrsopoulos:, K Rajender Reddy:, Florence
Wong: Mallinckrodt: Consultant, Mallinckrodt Pharma-
ceutical Inc: Grant/Research Support, River 2 Renal:
Consultant, Sequana Medical: Consultant, sequana
Medical: Grant/Research Support, Inventiva: Grant/
Research Support, Inventiva: Consultant, Giovanni
Perricone: Nothing to Disclose, Tarek Hassanein:
Nothing to Disclose, Mireia Torres: Grifols: Employee,
Fiona McCarthy, Peter Nelson: Grifols: Employee,
Paolo Angeli: Javier Fernandez: Nothing to Disclose

5021 | SHORT-TERM HUMAN
ALBUMIN THERAPY IMPROVES
SERUM SODIUM CONCENTRATION
AND REDUCES MORTALITY IN
PATIENTS WITH CIRRHOSIS AND
DILUTIONAL HYPONATREMIA

Adria Juanola’ Maria Moreta? Cristina Sole® Martina
Pérez-Guasch? Jordi Gratacés Ginés* Anna Soria?
Berta Cuyas® Marta Martin-Llahi® Ann Ma? Enrico
Pompili? Maria Amorés” Anna Cruceta’ Sonia Diestro?
Gemma Domenech? José Rios® Jordi Sanchez® Nuria
Fabrellas® Isabel Graupera? Elisa Pose? Pere Gines’®,
"Hospital Clinic i Provincial de Barcelona, ?Hospital
Clinic de Barcelona, 3Parc Tauli Hospital Universitari,
“4Hospital Clinic de Barcelona, °Hospital de la Santa
Creu i Sant Pau, SHospital de Sant Joan Despi Moisés
Broggi, “CTU, Hospital Clinic de Barcelona, 8Universitat
Autonoma de Barcelona, UAB, °University of

© 2025 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



28

HEPATOLOGY

Barcelona, UB, "°Hospital Clinic de Barcelona, Idibaps,
Ciberehd, UB

Background: Dilutional hyponatremia is common in
decompensated cirrhosis and associated with high
morbidity and mortality. Currently, there is no effective
treatment available, and therapy is based on fluid
restriction and diuretic withdrawal. Findings from small
cohorts and retrospective studies suggest that intra-
venous(lV) human albumin(HA) administration may be
effective in improving serum sodium concentration, but
definitive data from specific randomized controlled trials
(RCT) is lacking. We therefore aimed at investigating the
effects of IV HA therapy in hospitalized patients with
decompensated cirrhosis and dilutional hyponatremia in a
RCT. Methods: We performed a multicenter, open-label,
RCT in patients with cirrhosis and dilutional hyponatremia.
Patients with serum sodium <133mEqg/L were random-
ized 1:1 to receive either IV HA for a maximum of 10 days
(1g/kg the first day, followed by 40g/day) plus standard of
care (SoC; fluid restriction and diuretic withdrawal) or SoC
alone. Primary outcome was resolution of hyponatremia
as defined by an increase in serum sodium > 5mEg/L with
a final value > 130mEq/L. Secondary outcomes included
frequency of resolution of hyponatremia plus partial
resolution (increase in serum sodium >5 mEg/L irrespec-
tive of the final value of serum sodium), incidence of liver-
related complications and survival. Results: 52 patients
(median age 61 years, male 69% and alcohol-related
cirrhosis 73%) were randomly assigned to receive either iv
HA (n=25) plus SoC or SoC alone (n=27). The median
MELD score at inclusion was 17(14—21), and the median
serum sodium was 128mEq/L(123-131), with 17 patients
(33%) showing severe hyponatremia (< 125mEg/L).
Resolution of hyponatremia was achieved in 12 patients
(48%) in the HA group compared with only 4 patients
(15%) in the SoC group [RR 3.39(95%CI 1.27-9.05),
p =0.015]. If partial resolution (increase >5 mEg/L with a
final value <130mEqg/L) was also considered, improve-
ment/resolution of hyponatremia was observed in 17
patients(68%) from the HA group versus 5 patients (19%)
in the SoC group [RR 3.65(95%Cl 1.58-8.40), p=0.002].
Mortality at 28 days was lower in the HA group vs the SoC
group (0 vs 5 patients, log-rank p=0.022) (Figure). The
incidence of AKI was lower in the HA group (6 patients,
24%) compared with the SoC group (15patients, 56%)
[HR 0.374 (95%CI 0.150-0.929), p=0.034]. There were
two episodes of respiratory failure probably related to the
use of HA, that improved with treatment and IV HA
withdrawal. Conclusion: In patients with cirrhosis and
dilutional hyponatremia, short-term administration of IV
HA is associated with higher rates of hyponatremia
resolution, as well as lower mortality and a reduced
incidence of AKI compared to standard treatment with fluid
restriction and diuretic withdrawal. Intravenous albumin
appears beneficial in the treatment of dilutional hypona-
tremia in cirrhosis
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Background: AHB-137, an unconjugated antisense
oligonucleotide (ASO), has shown promising efficacy
with a favorable safety profile in HBeAg negative chronic
hepatitis B (CHB) participants on nucleos(t)ide analogue
(NA) therapy in Phase 2a (NCT06115993) and Phase 2b
(NCT06550128) studies. Here, we report the pooled
Week 48 results of the two Phase 2 studies (24 weeks
after end of AHB-137 [EOT]). Methods: HBeAg-negative
CHB participants (N=119) on stable NA therapy with
baseline HBsAg >100-3,000 IU/mL and HBV DNA
<100 IU/mL were included. In Phase 2a, participants
received weekly AHB-137 (300 mg or 225 mg) for 24
weeks. In Phase 2b, participants received AHB-137 300
mg for 24 weeks or placebo for 8 weeks followed by
AHB-137 300 mg for 16 weeks. After EOT, participants
continued NA monotherapy for 24 weeks. At Week 48,
participants entered an additional 24-week follow-up
period in which they either continued or discontinued NA
treatment per NA discontinuation criteria, where
discontinuation required the participant to have achieved
complete response [CR], defined as HBsAg <0.05 1U/
mL and HBV DNA <10 IU/mL. Results: At 24 weeks
after EOT (Week 48), higher CR rates were observed
with higher dose (300 mg) and longer treatment duration
(24 weeks): 22% (7/32) in the 300 mg arm vs. 17% (4/23)
in the 225 mg arm (Phase 2a), and 31% (10/32) with 24
weeks treatment vs. 16% (5/32) with 16 weeks treatment
(Phase 2b). All 26 participants who achieved sustained
CR at Week 48 discontinued NA therapy. Among those
treated for 24-weeks with 300 mg AHB-137, 26.6% (17/
64) achieved sustained CR at Week 48, with comparable
response rates across baseline HBsAg strata (<1000
IU/mL: 28.9% [11/38]; > 1000 IU/mL: 23.1% [6/26]). Of
these responders, 82.4% (14/17) attained anti-HBs >10
IU/L. Partial response (PR; HBsAg >0.05to <10 IU/mL
and HBV DNA <10 IU/mL) was achieved in 29.7% (19/
64) of the participants. TEAEs occurred primarily during
the AHB-137 treatment period. No treatment-related
SAEs were reported, and no AEs led to treatment
discontinuation, early discontinuation, or death. Conclu-
sion: AHB-137 treatment achieved robust and sustained
antiviral responses (including CR and PR) 24 weeks after
EOT in HBeAg-negative CHB participants, with the
highest rates observed with the 24-week 300 mg
regimen. Efficacy was consistent across baseline HBsAg
strata. AHB-137 was well-tolerated, with no new safety
signals identified during the 24 weeks after AHB-137

treatment. These results support the continued develop-
ment of AHB-137 for CHB functional cure.

Figure: Proportion of that achieved
from Phase 2a and Phase 2b Studies

<10 IU/mL by overall (A) and baseline HBsAg category (8)
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Background: Acute kidney injury (AKI) is common in
patients with decompensated cirrhosis(DC), frequently
treated with volume explanation with 20% Human Albumin
infusion for initial 48 hours, however studies evaluating the
dose and duration of albumin infusion are limited and
controversial. Also, human albumin infusion is associated
with significant risk of volume overload, allergic reactions
and has cost constraints. Current study evaluate the
efficacy and safety of low-dose albumin (0.25-0.3 g/kg/d
for 48 hours) in patients with DC and AKI. Methods:
Patients with decompensated cirrhosis with AKI admitted
in tertiary care centre from Sept 2022 to Aug 2025 were
screened and enrolled after excluding Chronic kidney
disease, Hepatocellular Carcinoma, respiratory or circu-
latory failure and patients on maintenance Albumin
therapy. Enrolled patients received intravenous 20%
Human Albumin (100 ml) for 2 consecutive days.
Response to albumin was defined as reduction of serum
creatinine to within 0.3 mg/dl of the baseline value.
Patients who did not respond in 48 hours were further
evaluated for aetiology of AKI and administered with
vasoconstrictors. Baseline demographic, clinical, bio-
chemical data with response to albumin at 48 hours and
adverse events and mortality outcomes were noted.
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Results: A total of 252 patients (215 [83%] males, mean
age 46.5 + 11.3 years) were enrolled. Alcohol was the
most common aetiology (62.6%), followed by hepatitis C
(12.3%). Median MELD-Na was 28.46 + 7.07, and 182
patients (72.2%) were in Child—Pugh C. Mean S. Cr on
enrolment was 2.71 + 1.24 mg/dL. AKI resolution was
noted in 116 (44.7%) patients: 59 patients (23.4%) after
24 hours and 57 patients (22.6%) after 48 hours of
Albumin therapy. Clinically significant volume overload
was observed in 2 patients (0.7%). Mean duration of
hospital stay was 7.98 + 4.63 days. In hospital mortality
was observed in 65 patients (25.7%). Conclusion: Low-
dose albumin (0.25-0.3 g/kg/d for 48 hours) is safe and
effective method of volume repletion for AKI in decom-
pensated cirrhosis patients
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Background: Efruxifermin improved liver fibrosis by
conventional pathology (NASH CRN) in the 96-week
SYMMETRY ftrial in participants with MASH and com-
pensated cirrhosis (F4c) (NCT05039450). This post hoc
analysis used Al-based digital pathology to evaluate the
impact of efruxifermin on overall fibrosis burden and
septa area, cardinal features of cirrhosis. Methods:
SYMMETRY was a phase 2b, randomized, placebo-
controlled, double-blind trial that included 181 partici-
pants with MASH and biopsy-confirmed compensated
cirrhosis. Unstained liver biopsies were available at
baseline, week 36, and week 96 for 130 participants
(placebo n=44, efruxifermin 28 mg n =40, efruxifermin
50 mg n=46). Biopsies were imaged using second
harmonic generation/two-photon excitation fluorescence
microscopy and analyzed by: 1) gFibrosis for continuous

and categorical fibrosis changes, and 2) qSepta for
changes in septa morphology, specifically septa area.
Results: A significantly greater proportion of participants
in the efruxifermin 50 mg group had > 1-stage fibrosis
improvement by gFibrosis vs placebo (46% for efrux-
ifermin 50 mg vs 25% for placebo, p < 0.05), consistent
with NASH CRN fibrosis stage (Figure). Increased septa
area at baseline was associated with higher CSPH risk
category (based on Baveno VIl criteria). Efruxifermin
resulted in a greater reduction from baseline to week 96
in median septa area vs placebo (-35% and -36% for
efruxifermin 28 mg and 50 mg vs -10% for placebo, both
p <0.05). In addition, a greater proportion of participants
in the efruxifermin groups than in placebo had decreased
septa area, while more participants in the placebo group
than the efruxifermin groups had increased septa area at
week 96. In those with 31-stage fibrosis improvement
(NASH CRN responders), septa area decreased to a
similar extent in all treatment groups (median change
-34% to -42%). Strikingly, septa area was also reduced in
NASH CRN non-responders treated with efruxifermin
(-24% to -25%), but not with placebo (14%). Conclusion:
In participants with F4c, Al-based digital pathology
assessment confirmed previously demonstrated histo-
logical fibrosis improvements with efruxifermin at week
96. Efruxifermin reduced septa area, which was associ-
ated with disease severity, independent of categorical
histological fibrosis response. Digital analysis of septa
area, which may detect more subtle changes in fibrosis,
demonstrated a broad antifibrotic effect of efruxifermin in
participants with MASH and F4c that may yield clinically
meaningful improvements in liver outcomes.

Figure. a. Fibrosis improvement 21 stage at week 96 evaluated by NASH CRN criteria and

digital pathology (qFibrosis). b. Septa area change (median) at week 96 evaluated by digital

pathology (gSepta). *p<0.05 vs placebo within analysis method (NASH CRN or digital

pathology).
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Background: Pemvidutide is a GLP-1/glucagon dual
receptor agonist in development for the treatment of
metabolic  dysfunction-associated steatohepatitis
(MASH), alcohol use disorder (AUD), and alcohol-
associated liver disease (ALD). IMPACT is a Phase 2,
randomized, placebo-controlled, double-blind trial in
patients with biopsy-confirmed MASH and fibrosis
stage F2 or F3 (NCT05989711). Liver Explore™ is
an artificial intelligence (Al) algorithm that provides
granular quantification of fibrosis subtypes beyond the
categorical grades provided by conventional NASH
Clinical Research Network (CRN) staging. Here, we
present the results of a Liver Explore™ assessment of
IMPACT liver biopsies at 24 weeks. Methods: From
July 2023 to April 2025, 212 subjects were randomized
1:2:2 to once-weekly subcutaneous pemvidutide [1.2
mg (N=41) or 1.8 mg (N =85)], without dose titration,
or placebo (N =86). Biopsies were assessed by NASH
CRN staging and quantified for the proportionate
areas of total, early (periportal and perisinusoidal),
and advanced fibrosis (bridging and nodular), adjusted
for steatosis area, by Liver Explore™. Liver Explore™
is for research use only, not for use in diagnostic
procedures. Patients with missing biopsy data or who
discontinued treatment early were considered non-
responders (ITT analysis). Results: Al-based contin-
uous analyses showed significant, dose-dependent
improvements across the 1.2 mg and 1.8 mg pemvi-
dutide doses. The absolute change from baseline in
the proportionate area of pathologic fibrosis at 1.2 mg
was -0.40% (p=0.039 vs. placebo), -0.69% at 1.8 mg
(p<0.001 vs. placebo), and +0.38% for placebo. In a
responder analysis, 31% of patients in the 1.8 mg
group achieved a 60% relative reduction in the area of
total fibrosis (Odds Ratio (OR), 5.0; p=0.0003;
Figure 1). Subcomponent fibrosis analyses revealed
a significant proportion of patients had reductions in
early fibrosis at both doses, with 24% of patients in the
1.2 mg group (OR, 3.2; p=0.017) and 34% of patients
in the 1.8 mg group achieving a 60% relative decrease
(OR, 5.0; p<0.0001) versus 9% of placebo patients.
Importantly, 27% of patients in the 1.8 mg group
had a 60% relative reduction in advanced fibrosis (OR,
3.2; p=0.0063) compared to 11% of placebo patients.
Conclusion: Pemvidutide significantly reduced
the Al-quantified total fibrosis burden at 24 weeks,
with effects in the early and advanced fibrosis
compartments. Future studies should evaluate the
relationship of continuous fibrosis improvement to
outcomes.
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Figure 1. The change in the proportion of biopsy sample with pathological liver fibrosis
from baseline to week 24 per Liver Explore™ artificial intelligence-based digital
pathology tool, with statistical comparisons by Cochran-Mantel-Haenszel test. PBO,
placebo.
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Background: ABI-4334-102 (NCT06384131) is a
randomized, blinded, multiple-dose escalation study
assessing the safety, pharmacokinetics (PK), and anti-
viral activity of the next-generation capsid assembly
modulator (CAM) ABI-4334 (4334) in patients (pts) with
chronic HBV infection. Methods: Two cohorts were
enrolled evaluating 150 mg and 400 mg 4334. In each
cohort up to 10 pts were randomized 4:1 to receive 4334
or placebo (PBO) once-daily (QD) for 28 days. Eligible
pts were male or female, aged 18-65 years, HBeAg-
positive (HBV DNA >2x10* IU/mL) or -negative (HBV
DNA >2x10% IU/mL), off antiviral therapy and non-
cirrhotic with Fibroscan < 9kPa or Metavir FO—F2. Safety
was assessed by physical examination, adverse events
(AEs) and lab parameters. PK and viral biomarkers
(including HBV DNA) were assessed throughout. Here,
we report safety, PK, and antiviral activity. Results:
Overall, 15/20 pts enrolled were HBeAg-negative there-
fore results are summarized for this subgroup. Baseline
(BL) demographics and HBV characteristics were
balanced across treatments. Treatment was well toler-
ated, with no serious AEs or AEs leading to study drug
discontinuation. Treatment-emergent (TE)AEs were
reported in 9/13 and 1/2 4334 and PBO recipients
respectively; most were Grade 1/2. Two Grade 3 TE lab
abnormalities were observed, 1 ALT elevation in a 150
mg 4334 recipient (considered related to treatment) and
1 total bilirubin elevation in a PBO recipient; both returned
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to BL levels with continued study drug administration.
The mean change from BL in HBV DNA at Day 28 was
-2.7 and —-3.1 log4q IU/mL for 150 mg and 400 mg 4334
recipients, respectively. No change in HBsAg was
observed during treatment. The mean Day 28 C .
Crin, AUC,4 and ty, were 723.1 ng/mL, 93.3 ng/mL,
5161 h*ng/mL, and 27.5 h for 150 mg 4334, and 3080 ng/
mL, 403.7 ng/mL, 23140 h*ng/mL, and 17.5 h for 400 mg
4334. Conclusion: 4334 was safe and well tolerated at
doses up to 400 mg QD for 28 days. Most TEAEs and lab
abnormalities were mild to moderate (Grade 1 or 2). No
serious AEs or study drug discontinuations occurred due
to treatment. Increased in vitro potency of 4334 relative to
first-generation CAMs was reflected in multi-log declines
in HBV DNA. Safety and PK data from the 400 mg
cohort continue to support QD oral dosing, achieving
exposures in greater excess of those anticipated to
inhibit cccDNA formation. The findings strongly support
continued development of 4334 as part of combination
regimens with agents of complementary mechanisms
of action.

150 mg 4334 | 400 mg 4334 ‘ PBO

HBeAg Negative Patients ‘ (n-6) (n-7) n-2)

BL Characteristics
Age; years; mean (SD) 48 (4.3) 50(7.5) 45 (9.9)
Male; n/N (%) 3 (50.0) 4(57.1) 2(100.0)
Race, White; n (%) 5(83.3) 7(100.0) 1(50.0)
HBV genotype D; n (%) 4(66.7) 6(85.7) 2(100.0)
HBV DNA (logso IU/mL); mean (SD) 5.2 (2.45) 4.4(1.04) 4.2(1.27)
HBsAg (logso 1U/mL); mean (SD) 3.8(0.79) 3.5 (0.40) 3.4(0.18)
ALT; mean (SD) U/L 42 (24.0) 73(97.3) 63 (53.7)

Pts with any TEAE; n (%) 4(66.7) 5(71.4) 1(50.0)

Pts with Grade 3 or 4 TEAE 1(16.7) 0 0

Pts with any serious AE; n (%) ] 0 0

Pts with any AE leading to study drug d ion; n (%) 0 0 0

HBV DNA change from BL at Day 28 (logo1U/mL); mean (SD)" -2.7(0.58) 3.1(0.59) -0.1(0.20)

HBV pgRNA change from BL at Day 28 (Iog:o U/mL); mean (SD)® -1.1(1.52) 0.6 (1.09) 0.3 (0.36)

HBsAgthange lrom BL at Day 28 (logso IU/mL); mean (SD) -0.1(0.11) 0.0 (0.06) 0.0 (0.05)

BV ONA vlues cloer it ofquenficaion (10 0/t 1.0 o /) were I 3 U, 565 s U/ for cledlio o change fron B3

"Overall, 9/15 :sn m prie b| cshad OV pghA <LL0Q ot 1 433, ABL334, 8L hepatit ; HBsAg, hepatiti B i

placebo; pt, patient; SD, standard deviation; TEAE, treatment-emergent adver ent
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STUDY
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Background: Endothelin-1 is a strong vasoconstrictor
causing intrahepatic vasoconstriction after liver injury, and
endothelin A receptor antagonists (ETARAs) have been
shown in preclinical studies to reduce intrahepatic
resistance. We hypothesized that zibotentan, an ETARA,
could potentially reduce hepatic venous pressure gradient
(HVPG) but may also cause fluid retention. Since sodium-
glucose co-transporter 2 inhibitors (SGLTZ2i) may normal-
ize extracellular water volume, we examined effects of
different doses of zibotentan (zibo), combined with 10 mg
dapagliflozin (dapa) on HVPG. Methods: Patients with
HVPG > 10 mmHg and compensated or decompensated
cirrhosis (MELD <15 and Child Pugh score < 10) were
randomized to receive 5 mg zibo/dapa (n=236), 2.5 mg
zibo/dapa (n=34), 1 mg zibo/dapa (n=34), dapa mono-
therapy (n=34) or placebo (n=235) in a 16-week double-
blind study. The primary endpoint was absolute change in
HVPG from baseline to week 6. Secondary endpoints
included changes in body weight and composition, loop
diuretic use, systolic and diastolic blood pressures.
Analyses were 2-sided and are presented with 90% CI.
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Results: Out of 177 randomized participants, 173 were
treated and 154 completed 6 weeks of treatment. The
mean age was 61 years (52% males), 26% were
decompensated and 67% were on non-selective beta
blockers. The main etiologies were ALD (58%) and
MASLD (33%), with mean (SD) MELD and Child-Pugh
scores of 8.4 (2.2) and 5.3 (0.6), respectively. Mean (SD)
baseline HVPG was 16.2 (3.8) mmHg. There was no
placebo-corrected effect on HVPG in any active treatment
arm (Table). Prespecified subgroup and sensitivity analy-
ses resulted in similar results. Measures of fluid retention
(e.g., extracellular water volume and BNP) were numer-
ically worse and fluid retention events were more frequent
with the higher zibo dose. In contrast, dapa monotherapy
increased hematocrit and resulted in fewer fluid retention
events than placebo. Numbers of SAEs were similar
across all treatment groups. There were no deaths, DILI
events, or increased risks for orthostatic hypotension.
Conclusion: Six weeks of treatment with different zibo
doses in combination with dapa did not reduce HVPG,
possibly because any effect on intrahepatic vaso-
constriction was counteracted by plasma volume expan-
sion. Dapa monotherapy has promising effects on fluid
retention in cirrhosis. This work is dedicated to the
memory of late Dr. Jaume Bosch for his invaluable
contributions to the field and this study.

Absolute change in HVPG (mmHg) from baseline to week 6.

Comparison of treatment groups
Group n Estimate and 90% CI p-value
“Placebo JES i -
Dapa 10 mg 34 0.81(-0.30, 1.92) 0.885
Zibo/Dapa 1 mg/10 mg 34 -0.10 (-1.26, 1.05) 0.442
Zibo/Dapa 2.5 mg/10 mg 34 1.39(0.27,2.52) 0.979
Zibo/Dapa 5 mg/10 mg 36 0.35 (-0.86, 1.57) 0.683

The analysis is performed using ANCOVA and includes treatment group as fixed categorical
factor and baseline HVPG as continuous covariate and the absolute change in HVPG is the
dependent variable. Missing HVPG values at week 6 in each arm are imputed using multiple
imputation, except for missing due to terminal events. The estimate in a treatment group is least
squares means.
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Matthew Gee! Edward De Vol? William Rosenberg®
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Healthcare Diagnostics Inc., Institute of Medical
Science, University of Toronto, 2Siemens Healthcare
Diagnostics Inc., 3University College London Medical
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Background: The U.S. Food and Drug Administration
recently called for more evidence to enable the use of
non-invasive tests as alternatives to liver biopsy as a
reasonably likely surrogate endpoint (RLSE) in MASH
clinical trials. Although histological endpoints have been
historically used in MASH clinical trials, due to safety,
accuracy, and cost concerns associated with biopsy, an
alternative non-invasive option is desirable. While the
Enhanced Liver Fibrosis (ELF) Test was granted FDA
de novo marketing authorization for prognostic use in
patients with advanced fibrosis due to MASH, RLSE
validation requires data demonstrating that changes in
ELF scores are associated with changes in clinical
outcome risk. Therefore, we aimed to determine if serial
changes in ELF scores are associated with a differen-
tiated risk of liver-related events (LREs) in support of
use of the ELF Test as an RLSE. Methods: Data were
pooled from 5 large placebo-controlled trials in patients
with  MASH and advanced fibrosis (NCT01672866,
NCT01672879, NCT024629967, NCT03053050,
NCT03053063). Patients were excluded if they were
missing histology or ELF at baseline or at 1 year.
Patients were stratified by baseline ELF (lower LRE
risk: <9.80, mid risk: >9.80 to <11.30, higher risk:
>11.30) and 1-year change in ELF, either by category
(i.e., different risk category at 1 year versus baseline) or
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magnitude (10.50, stable, 10.50). For comparison,
parallel risk strata based on histological stage at
baseline (F3, F4) and 1 year (FO-F2, F3, F4) were also
evaluated. Liver-related events were a composite
endpoint of clinical manifestations of decompensation,
(qualification for) transplant, and liver-related death,
based on the first event per patient. Outcomes were
measured concurrently, but patients with events within
1 year were excluded if ELF and histological assess-
ment were not recorded at the 1-year time point. Event
risk (%), likelihood ratio (LR) and events per 1000 years
of patient follow-up (LRE/1000 PY) were calculated with
95% confidence intervals. Results: A total of 2071
participants, with a median follow-up time of
16.5 months, were included in this study. 88 study
participants had liver-related events during the follow-up
period. After baseline adjustment, groups with worsen-
ing ELF were associated with a higher incidence of
LREs while groups with improving ELF were associated
with fewer LREs. Trends were consistent for event risk,
iLR and LRE/1000 PY. Histology underestimated risk
compared to the highest ELF strata. Conclusion: Our
results indicate that risk strata defined by serial changes
in ELF are associated with differences in clinical
outcome risk. Serial measurement of ELF may be
useful to identify patients experiencing MASH improve-
ment or worsening and holds promise as a reasonably
likely surrogate endpoint to potentially replace histology
in clinical trials.

Measurement t | Measuremen tat| N |LREs Risk of LREs Interval Likelihood LRE Incidence
at Baseline 1 Year (N) (95% CI) Ratio (95% CI) per 1000 PY (95% CI)
ELF Score (categorical change)
211.30 211.30 282 | 41 14.5% (10.6%, 19.2%) 3.83 (2.98, 4.94) 112.5 (79.6, 148.2)
29.80to<11.30 | 105 5 4.8% (1.6%, 10.8%) 1.13 (0.47, 2.70) 29.2 (5.8,58.4)
<9.80 4 o 0.0% (0.0%, 60.2%) 0.00 0.0
29.80 10 <11.30 211.30 180 16 8.9% (5.2%, 14.0%) 2.20(1.38, 3.51) 62.0 (34.9, 93.1)
20.801t0<11.30 | 742 17 2.3% (1.3%, 3.6%) 0.53 (0.34, 0.81) 15.3(8.1,234)
<9.80 149 1 0.7% (0.0%, 3.7%) 0.15(0.02, 1.08) 4.2(0.0,12.7)
<9.80 211.30 4 o 0.0% (0.0%, 60.2%) 0.00 0.0
29.80t0<11.30 | 194 7 3.6% (1.5%. 7.3%) 0.84 (0.41, 1.74) 24.2(6.9,44.9)
<9.80 411 il 0.2% (0.0%, 1.3%) 0.05 (0.01, 0.39) 1.4 (0.0,4.3)
ELF Score (magnitude change)
211.30 A205 81 13 16.0% (8.8%, 25.9%) 4.31(2.48,7.49) 124.0 (57.2, 200.2)
A>-0.5t0<05 [ 201 | 26 12.9% (8.6%. 18.4%) 3.35(2.35, 4.76) 98.8 (64.6, 136.7)
As-0.5 108 T 6.5% (2.6%, 12.9%) 1.56 (0.75, 3.26) 40.4 (11.5,75.0)
298010 <11.30 A205 284 | 18 6.3% (3.8%, 9.8%) 1.52(0.99, 2.34) 42.3(235,63.4)
A>-0.5t0<0.5 | 619 14 2.3% (1.2%, 3.8%) 0.52 (0.32, 0.85) 15.3(7.7,24.1)
As-05 169 2 1.2% (0.1%, 4.2%) 0.27 (0.07, 1.07) 7.5(0.0,18.7)
<9.80 2205 225 6 2.7% (1.0%, 5.7%) 0.62 (0.28, 1.35) 17.4 (5.8, 32.0)
A>=0510<0.5 | 317 1 0.3% (0.0%, 1.7%) 0.07 (0.01, 0.50) 1.9(0.0,5.7)
As-05 67 1 1.5% (0.0%, 8.0%) 0.34 (0.05, 2.43) 8.8(0.0,26.3)
NASH CRN
F4 F4 965 | 76 7.9% (6.3%, 9.8%) 1.93 (1.75, 2.12) 52.1 (40.5, 64.5)
F3 165 6 3.6% (1.3%, 7.7%) 0.85 (0.39, 1.87) 25.6 (8.5, 46.9)
<F3 8 (] 0.0% (0.0%, 36.9%) 0.00 0.0
F3 F4 148 2 1.4% (0.2%, 4.8%) 0.31(0.08, 1.23) 14.9 (-0.0, 37.2)
F3 643 4 0.6% (0.2%, 1.6%) 0.14 (0.05, 0.37) 3.8(0.9,758)
<F3 142 o 0.0% (0.0%, 2.6%) 0.00 0.0
Overall
- | 2071 ‘ 88 ‘ 4.2% (3.4%, 5.2%) - 28.1(22.3,32.2)

LREs: liver-related events; PY: person years; A: change from baseline to 1 year (applicable to ELF analysis only)
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5029 | SAFETY AND HBSAG
REDUCTION IN PATIENTS WITH
CHRONIC HEPATITIS B TREATED BY
A LENTIVIRAL VECTOR
THERAPEUTIC VACCINE (J-51): AN
INVESTIGATOR-INITIATED PILOT
TRIAL
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Background: Functional cure for chronic hepatitis B
(CHB) remains a major unmet medical need, necessitat-
ing innovative therapeutic strategies. J-51 is a novel non-
integrating lentiviral vector-based therapeutic vaccine
designed to restore potent and sustained HBV-specific
T-cell immunity. This investigator-initiated trial aimed to
evaluate the safety of J-51 and to identify an optimal
vaccination regimen. Methods: In this first-in-human,
open-label, investigator-initiated pilot trial, adults with
HBeAg-negative CHB, normal ALT levels, and HBsAg
<5000 IU/mL were enrolled. Participants received intra-
muscular administrations of J-51 across two parts: an
initial exploratory part for safety, dosing, and regimen
optimization (Part 1), followed by a dose-escalation part
for further safety and efficacy evaluation (Part 2). The
primary endpoints were serious adverse event and HBsAg
response (defined as achieving a >0.5 logqo IU/mL
HBsAg reduction from baseline) at any timepoint during
follow-up. Results: Seven patients were enrolled in this
safety and dose-exploration study. J-51 exhibited a
favorable safety and tolerability profile across all dose
levels (up to 2x10g TU), with no serious adverse events
reported. Preliminary efficacy assessments showed that
three out of six eligible patients (50%) achieved a serum
HBsAg response. Notably, one patient in the 1x10° TU
cohort achieved HBsAg seroclearance (HBsAg < 0.05 U/
mL) by Week 52. Responders were generally character-
ized by low baseline HBsAg levels (<120 IU/mL).
Conclusion: J-51, a first-in-class lentiviral vector-based

therapeutic vaccine, was well-tolerated and induced

sustained HBsAg reduction. These results support the

continued development of J-51 as an immunotherapeutic

intervention aimed at functional cure for CHB and justify

further investigation in larger clinical trials.
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Figure 1. Study Design. This was a single-arm, open-label, two-part clinical trial evaluating J-51 in patients with chronic hepatitis B. Part 1
(exploratory phase; indicated in green) aimed to assess safety, dasing, and regimen optimization. Two sequential cohorts received two lower
priming doses (Group A: 5.0x107 TU; Group B: 1.0x10° TU) on Days 1 and 8, followed by a higher booster dose (5.0%10° TU) administered
no earlier than week 24. Part 2 (dose-escalation phase; indicated in orange) involved three cohorts receiving three fixed doses without a
booster (Group C: 5.0x10° TU; Group D: 1.0x10° TU; Group E: 2.0x10° TU) on Days 1 and 8. After screening and vaccination, il patients
entered a fallow-up period for safety and efficacy evaluations lasting at least 24 weeks, with an optional extended follow-up. All adverse
events were plotted relative to the time of vaccination for each participant, visually highlighting the transient and non-dose-related
f TU denotes units,
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Figure 2. Changes in serum HEsAg levels from baseline for each individual patient. The bive dashed line indicates the threshold for
HBsAg response (>0.5 logso IU/mL reduction). (A) One of three patients (33.3%) achieved a response. (B) Two of three patients (66.7%)
achieved a response.
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Background: Fatigue, a common, debilitating symp-
tom in patients (pts) with primary biliary cholangitis
(PBC), has poorly understood pathophysiology. Elafi-
branor (ELA), a peroxisome proliferator-activated
receptor (PPAR)a/d agonist approved for PBC sec-
ond-line treatment, has shown clinically meaningful
improvements in fatigue. Expression levels of ten
proteins associated with a potential role in fatigue or
mitochondrial function were found to be impacted in
pts treated with ELA (ATAD3B, BAX, CA14, CA5A,
ECI1, GRPEL1, HPD, KYNU, MECR, SOD2)." Here,
we examine the relationship between changes in
expression of these proteins and fatigue severity with
ELA. Methods: Serum samples were collected from
pts in the phase Il ELATIVE® trial (NCT04526665) at
baseline (BL) and Week (W)52 and analyzed using the
Olink® Explore HT proteomic panel. Spearman corre-
lations were evaluated between Patient-Reported
Outcome (PRO) Measurement Information System
(PROMIS) Fatigue Short Form 7a (PFSF 7a), PBC-
40 Fatigue domain (PBC-40 F), and expression levels
of the ten proteins impacted by ELA treatment.
Analyses were conducted in the overall population
and in pts with BL moderate-to-severe (mod—sev)
fatigue (PFSF 7a T-score >60 or PBC-40 F score
>29). Proteins are reported by the names of their
encoding genes. P values were not controlled for
multiplicity. Results: Of 161 pts in ELATIVE®, samples
were included from 119; 46 and 63 had BL mod—sev
fatigue according to PFSF 7a and PBC-40 F,
respectively. At BL, in the overall population, signifi-
cant, moderate-to-strong correlations were observed
between the expression of all proteins (r=0.29-0.89;
p <0.05). In pts with BL mod-sev fatigue according to
both PROs, expression of CA5A, ECI1, GRPELI1,
KYNU, MECR, and SOD2 were significantly correlated
with fatigue at BL (r=0.25-0.39, p <0.05). Of these
pts treated with ELA (BL mod-sev fatigue: PFSF 7a:
n=33; PBC-40 F: n=41), moderate-to-strong corre-
lations (r=0.27-0.88) were observed between expres-
sion changes from BL (CfB) to W52 of all proteins,
which were all significant (p <0.05) except for CASA
and ATAD3B, and MECR and CA14. In the 33 ELA-
treated pts with BL mod—sev fatigue according to
PFSF 7a, significant correlations between CfB to W52
in BAX, ECI1, GRPEL1, HPD, KYNU, MECR, and
SOD2 expression and PFSF 7a were observed
(r=0.35-0.54, p<0.05). CfB to W52 in SOD2 and
PBC-40 F were significantly correlated in the 41 pts
with BL mod-sev fatigue according to PBC-40 F

(r=0.32; p<0.05). Conclusion: ELA treatment led to
expression changes of proteins linked to fatigue or
mitochondrial function, significantly correlated with
each other and with fatigue improvement. This
suggests that PPARa/d agonism beneficially impacts
fatigue-associated pathways linked to mitochondrial
function, providing a foundation for further research
into the mechanistic contribution of PPARa/& agonism
to fatigue improvement in PBC.

Reference: 1. Swain MG, et al. EASL 2025: Poster
LBP-025.
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Background: Seladelpar (SEL) is a first-in-class
delpar (PPAR-delta agonist) indicated for the treat-
ment of primary biliary cholangitis (PBC) combined
with ursodeoxycholic acid (UDCA) in adults with an
inadequate response to UDCA, or as monotherapy in
patients intolerant to UDCA. While SEL's efficacy in
improving cholestatic markers is well established, its
impact on liver stiffness measurements (LSMs), which
typically worsen over time in PBC, remains underex-
plored. We report longitudinal LSM data in patients
treated with SEL for up to 36 months (M) in an interim
analysis of the ongoing, open-label Phase 3 ASSURE
study (NCT03301506). Methods: Patients enrolled in
ASSURE from the placebo-controlled Phase 3
RESPONSE trial (NCT04620733) or earlier legacy
SEL studies. LSM assessed by vibration-controlled
transient elastography (FibroScan) was collected as
an exploratory endpoint with local reads. This analysis
included on-treatment LSM from patients with >1
post-baseline measurement, excluding values with a
confrmed IQR/LSM ratio >30%. Baseline was
defined at the time of SEL initiation. Patients were
stratified by baseline LSM categories: <10.7, >10.7
and <16.9, and >16.9 kPa. LSM changes were
assessed at 12M, 24M, and 36M, with category shifts
assessed at 36M. Due to the non-normal distribution of
LSM values, medians were reported. Data cutoff: Jan
31, 2025. Results: A total of 311 patients were
included in the analysis. LSM values at 36M were
available in 114 patients. The overall median (IQR)
LSM at baseline was 7.5 (5.9, 11.1) kPa. The median
change in LSM was -0.2 (-1.7, 1.8) kPa, with a
percent change of =2.9% (-22.8%, 25.9%). In patients
with baseline LSM of <10.7 kPa, >10.7 and <16.9
kPa, or >16.9 kPa, median changes in LSM to 36M
were +0.1 (-1.3, 1.8) kPa, -0.9 (-3.6, 4.8) kPa, and
-5.2 (-10.6, 2.4) kPa, respectively (Fig A). Similarly,
median percent changes from baseline were +2.0%
(-18.3, 26.1), -7.4% (-29.5, 38.7), and -29.7%
(-51.5, 12.7). For category shifts, most patients (97/
114 [85%]) were stable or improved at 36M (Fig B).
Patients whose LSM worsened by 30% or more from
baseline were younger (P <0.05), with otherwise
comparable characteristics. Conclusion: In this
interim analysis, most patients maintained or improved
their LSM category over 36M of SEL treatment.
In the group at the highest risk for progression
(>16.9 kPa), there was a trend towards improvement
with SEL.

A. Changes in Liver Stiffness by Baseline Subgroups

~@-BL<07kpa  —@— BL2107kPaand <169kPa @ BL2169kPa
B. Shift in Liver Stiffness Categories From Baseline to 36 Months®

Category at 36 Months

<10.7kPa 2107 and <16.9 kPa

<10.7 kPa (n=89) 7678 (85%) 1189 (12%) 2189 (2%)

210.7 and <16.9 kPa (n=14)
[2189kPa (n=11)

5014 (36%) 514 (36%) 4114 (20%)

311 (27%) 411 (36%) 411 (36%)

Baseli s defined at the time of seladelpar initiation
n = the number of evaluable patients at each time point

*Paients with values at both baseline and 36 months are included in this analysis. Green shading indicates stabilty or improvement of LSM category.
BL, baseling; LSM, Iiver stifness measurement
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Background: Wilson disease (WD) is a monogenic
disorder caused by ATP7B loss-of-function mutations,
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leading to toxic copper accumulation and disrupted
copper homeostasis. Current therapies are life-long,
burdensome, and non-curative. Direct correction of WD
causative mutations at their endogenous genomic loci
in the liver offers a disease-modifying approach that
could restore native gene regulation, ATP7B protein
function and copper homeostasis, leading to improved
organ function. Prime Editing enables precise correction
of pathogenic ATP7B mutations back to the wild-type
sequence without double-strand DNA breaks or
bystander edits, including the prevalent p.H1069Q and
p.R778L mutations, which together account for >40%
of WD alleles in the US, EU and East Asia and Pacific
region. Methods: We developed PM577a, a liver-
targeted LNP-formulated Prime Editor (PE) designed
to precisely correct the ATP7B p.H1069Q mutation.
Results: In hepatocyte models containing the mutation,
PM577a achieved efficient gene correction in vitro. In the
humanized ATP7B p.H1069Q mouse model, PM577a
demonstrated dose-dependent, precise editing exceed-
ing 80% in hepatocytes, with durable correction accom-
panied by >75% reduction in hepatic copper. Further-
more, copper homeostasis in treated humanized mutant
mice was rescued to wild-type mice levels as demon-
strated by radiocopper challenge and positron emission
tomography (PET), which was developed as a transla-
tional biomarker to bridge to study effects in human
clinical studies. In nonhuman primates, a single dose of
an ATP7B PE yielded stable editing >1 year post
treatment, demonstrating long-term durability of edits at
the endogenous locus. As a key safety measure, no off-
target editing was detected across human hepatocytes
and WD patient-derived cells. In addition, we are also
advancing a PE targeting the ATP7B p.R778L mutation.
Early in vitro and in vivo studies confirm robust correction
of R778L alleles, supporting future expansion of Prime
Editing therapies to patients with prevalent WD muta-
tions. Conclusion: In conclusion, PM577a is a first-in-
class Prime Editing therapeutic that is well tolerated with
robust correction of the ATP7B p.H1069Q mutation,
normalization of copper metabolism, and durable effi-
cacy. Together, these efforts highlight the potential of
Prime Editing as a disease-modifying gene editing
therapy for Wilson disease patients. IND-enabling
studies for PM577a are underway.
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Background: Intermediate-stage hepatocellular carci-
noma (HCC) is a therapeutic challenge, with trans-
arterial chemoembolization (TACE) plus immuno-
therapy emerging as a promising strategy. Circulating
tumor DNA (ctDNA) has been studied in early-stage
disease, but biomarkers for treatment response and
prognosis in intermediate-stage HCC remain lacking.
This study evaluates ctDNA dynamics—integrating
mutation profiles, fragment size (<160 bp), and HCC-
preferential end motifs—as predictors of overall
response rate (ORR) and 1-year overall survival (OS)
in patients with BCLC stage B disease. Methods: We
used serial blood samples from a Phase Il clinical trial
(NCT03638141) involving 20 patients with intermediate-
stage HCC (BCLC B) who underwent TACE followed by
dual immune checkpoint blockade with durvalumab and
tremelimumab initiated 2 weeks after TACE. Plasma
samples were collected at baseline, Week 2 (W2, post-
TACE), Week 8 (W8, after one cycle of immuno-
therapy), and end of treatment (EOT). ctDNA driver
mutations were analyzed using a 16-HCC-targeted
gene panel by NGS with fragment size filtering (< 160
bp) and HCC-preferential end motifs (eg CCAG) to
enhance tumor-specific detection. Variant allele fre-
quencies (VAFs) were assessed for association with 1-
year OS, and ctDNA dynamics were stratified by
treatment response (PR/CR vs. PD/SD) per mRECIST.
Principal component analysis (PCA) explored mutation
profiles related to survival outcomes. Results: Among
the 20 patients, the ORR was 55% (11/20). Initial
unfiltered ctDNA analysis could not distinguish respond-
ers (PR/CR) from non-responders (PD/SD). However,
fragment size filtering (<160 bp) revealed distinct
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ctDNA dynamics between the groups (Panel 1B).
Responders showed a significant rise in ctDNA at W2,
likely due to TACE-induced tumor cell death, followed
by declines at EOT, coinciding with radiographic
regression. In contrast, non-responders showed tran-
sient decreases in ctDNA at W2, with no further
changes by EOT, reflecting limited tumor regression.
Incorporating HCC-preferential end motifs (e.g., CCAG)
improved early identification of treatment response,
similar to size-based filtration (Panel 1C). Baseline
ctDNA VAFs were significantly associated with 1-year
OS (p < 0.05), with mutations in TP53, ARID1A,
KEAP1, and NFE2L2 enriched in non-survivors, sug-
gesting aggressive tumor biology (Panel 2A). PCA
further stratified survival groups, identifying CTNNB1,
ARID1A, RB1, AXIN1, and APC mutations as primary
drivers of poor prognosis. Conclusion: Early ctDNA
dynamics, refined by size filtering and end motifs, may
provide robust biomarkers of treatment response
detectable within 2 weeks of TACE. This approach
identifies responders to TACE-immunotherapy before
radiographic assessment. Baseline ctDNA also reveals
mutations linked to overall survival, supporting its role in
risk stratification and outcome prediction in intermedi-
ate-stage HCC
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Background: Glycemic dysregulation predicts liver dis-
ease severity, highlighting complexities in managing
metabolic dysfunction—associated steatohepatitis (MASH)
and diabetes. This post hoc analysis of the ESSENCE ftrial
(NCT04822181) assessed the effects of baseline (BL)
glycemia on histology and non-invasive tests (NIT), and
HbA; change on histology with semaglutide 2.4 mg
treatment vs placebo. Methods: To assess the impact of
BL glycemia, participants were stratified into three groups:
Normoglycemia (investigator-assessed [I-A] non-type 2
diabetes [T2D] and BL HbA;. <5.6%); prediabetes (IA
T2D and BL HbA. 5.7-6.4%); T2D (IA T2D and BL HbA
>6.5%). Proportions of participants achieving response at
72 weeks were evaluated, defined as histologic resolution
of steatohepatitis and reduction in liver fibrosis, >25%
decrease from BL in liver stiffness measurement by
vibration-controlled transient elastography (VCTE LSM)
and >0.5 units decrease from BL in enhanced liver
fibrosis (ELF) score. Changes in FibroScan-AST (FAST)
score, alanine aminotransferase (ALT) and N-terminal
propeptide of type lll collagen (PRO-C3) were assessed
as continuous endpoints. Mediation analysis assessed the
effects of change in HbA,. on resolution of steatohepatitis
with no worsening of liver fibrosis, and reduction in liver
fibrosis with no worsening of steatohepatitis with treatment
as exposure and HbA,. change from BL to week 72 as
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mediator. Responder proportions for these endpoints were
previously reported’. Results: Across nearly all BL
glycemia groups, differences in responder proportions
favoured semaglutide for histology and NITs (Figure, A).
Semaglutide showed positive effects on FAST score,
PRO-C3 and ALT across all glycemia groups (Figure, B).
Total effects of semaglutide (odds ratio [95% confidence
interval]) for resolution of steatohepatitis with no worsening
of liver fibrosis, and reduction in liver fibrosis with no
worsening of steatohepatitis were 4.0 (2.8-5.6) and 2.1
(1.5-3.1), respectively (Figure, C). The corresponding
HbA . change-independent effects were 3.2 (2.1-4.7) and
2.1 (1.4-3.2), whilst HbA,. change-dependent effects
were 1.3 (1.0-1.5) and 1.0 (0.8-1.3). Conclusion:
Semaglutide demonstrated histologic improvements inde-
pendent of changes in HbA ;. during treatment. Irrespec-
tive of BL glycemic status, semaglutide showed better
histologic and NIT responses vs placebo. Reference:
'Bugianesi E, et al. Presentation at EASD; Sep 15-19,
2025, Vienna, Austria.
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Background: In a previously completed phase (ph) 2
study (NCT04749368), therapeutic vaccine BRII-179
induced robust hepatitis B virus (HBV) specific immune
responses in approximately 60% of participants. We
proposed that patients who were able to generate HBV
surface antibody (anti-HBs) following BRII-179 treat-
ment, might have a less impaired intrinsic immune
profile and be more responsive to curative therapies.
Preliminary end of treatment (EOT) data from the
ENSURE study (NCT05970289) have been published.
Here, we summarize 24 weeks post EOT follow-up
results, focusing on sustained HBV surface antigen
(HBsAg) loss. Methods: Eligible participants who
completed BRII-179 and elebsiran in a previous study
were enrolled into this open-label ph2 ENSURE study.
Participants received elebsiran 100 mg plus pegylated
interferon alfa (PEG-IFNa) over a 48-week treatment
period and were followed for 24 weeks after EOT. The
participants with sustained HBsAg loss at 24 weeks
post EOT will discontinue nucleos(t)ide analogues and
enter another 24 weeks of follow-up. Participants were
categorized as BRII-179 anti-HBs responders or non-
responders based on peak anti-HBs titer > 10 IU/L or
< 10 IU/L in the previous study. Results: 31 partici-
pants were enrolled, with 19 BRII-179 anti-HBs
responders and 12 non-responders. Median [range]
HBsAg at baseline was numerically higher in anti-HBs
responders (520 [34-2165] IU/mL including one <100
IlU/mL) than in non-responders (185 [51-672] IU/mL
including two <100 IU/mL). At 24 weeks post EOT, 9/
31 participants achieved HBsAg loss, with a notably
higher rate in anti-HBs responders (8/19, 42.1%) than
non-responders (1/12, 8.3%) (Figure). Although all
participants with sustained HBsAg loss had HBsAg <
1500 IU/mL at baseline of this ENSURE study, 4/8
(50.0%) from anti-HBs responders had baseline HBsAg
ranging from 1514-3086 IU/mL when enrolled in the
previous study, suggesting that BRII-179 may induce
anti-HBs responses regardless of baseline HBsAg
level. Elebsiran + PEG-IFNa was generally safe and
well tolerated. The majority of adverse events were
consistent with the known side effects of PEG-IFNa and
recovered after EOT. Conclusion: The participants

who developed anti-HBs responses following BRII-179
treatment exhibited a substantially higher rate of
sustained HBsAg loss when treated with elebsiran plus
PEG-IFNa. These data suggest that BRII-179-induced
immune responses may help to identify and select a
patient population more likely to benefit from curative
treatments. Confirmatory studies are ongoing.

Anti-HBs responders
(N=19)

HBsAg level
2100 WimL

of participants (%)

10 -< 100 IU/mL
0,05 - <10 IU/mL
=< 0.051U/mL

Percentage

wo w24 was wr2 wo w24 Wag wrz2 wo w24q ‘was w72
(E0T) (E0T) (EoT)
Study Week
ween Week 24 and Week 48

* One participant had HBsAg <0,05 IU/mL at Week 24 and rebounded afterwards before Week 48; 2
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5037 | REAL-WORLD EXPERIENCE
OF SELADELPAR AMONG PATIENTS
WITH PRIMARY BILIARY
CHOLANGITIS INCLUDING
PATIENTS SWITCHED FROM
OBETICHOLIC ACID

Christopher Bowlus’ Stuart Gordon? Theo Beltran®
Rongjun Shen® Fang Xia® Nirali Kotowsky?® Daria
Crittenden® Catherine Frenette® Grace Chee® Steve
Gao®, "University of California Davis School of
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University School of Medicine, 3Gilead Sciences

Background: Primary biliary cholangitis (PBC) is a
progressive autoimmune liver disease. Obeticholic acid
(OCA) was recently withdrawn from the US creating a
therapeutic gap. Seladelpar (SEL), approved in 2024 for
patients with PBC and an inadequate response or
intolerance to ursodeoxycholic acid (UDCA), offers a new
treatment option. This study aims to characterize the real-
world experiences of patients switching from OCA to SEL
vs adding on to UDCA or monotherapy use. Methods:
Patients with PBC who received > =1 prescription and
> =30 days of supply for SEL were identified in the
HealthVerity database with laboratory data from LabCorp
and Quest. Baseline (BL) characteristics and laboratories
were assessed using the most recent tests during the
12 months preceding the SEL initiation. SEL treatment
duration was determined in patients switched from OCA
within 3 months of SEL (OCA-switch) or starting SEL as
add on to UDCA or as monotherapy without use of UDCA,
OCA, fenofibrate, or elafibranor for > 3 months prior to
SEL (SEL-2L), using all available data as of 13 Jun 2025.
Biochemical response was assessed using the most
recent available lab data. Safety labs were assessed
based on the most recent tests available within 90 days
prior to SEL initiation vs within 90 days after any SEL
treatment. Results: A total of 396 PBC patients initiated
SEL including 130 OCA-switch and 266 SEL-2L patients.
The 2 groups had comparable sex distribution (88% vs
91% female) and mean age (59 vs 58 years) at the time of
SEL initiation. Cirrhosis was observed in 11.5% and 18.5%
of OCA-switch and SEL-2L patients, respectively. In OCA-
switch group, the mean duration of prior OCA treatment
was 788 days; mean time between last OCA use and the
initiation of SEL was 8 days. Mean duration of SEL

treatment was 119 days in the OCA-switch group and
98 days in SEL-2L. In patients switching from OCA, mean
alkaline phosphatase (ALP) decreased from 235 U/L at BL
to 171 U/L. In the SEL-2L group, ALP decreased from 290
U/L at BL to 194 U/L. ALP <1.67xULN was observed in
55% at BL and 83% post SEL in OCA-switch patients and,
similarly, 53% at BL and 74% post SEL in SEL-2L patients.
Safety labs within 90 days prior to SEL initiation vs after
were generally similar between the groups. 93% of patients
maintained continuous SEL treatment from initiation until
the end of the observation period. Conclusion: These real-
world experiences suggest SEL may be an effective and
safe alternative for patients switching from OCA and as a
second-line therapy. Given the relatively short SEL
observation period, further evaluation with extended
follow-up is warranted.

Table 1. Baseline characteristics. biochemical results, and safety labs of patients with PBC who switch

from obeticholic acid to seladelpar. or add seladelpar on to ursodeoxycholic acid or menotherapy use

OCA to SEL switch group SEL +/- UDCA group

(OCA-switch, N=130) (SEL-2L, N=266)
Baseline characteristics
Mean age (SD) 58.8(11.9) 583 (10.8)
Female, n (%) 114 (87.7) 241(90.6)
Duration of PBC, years, mean (SD) 5629 3329
Cirrhosis, n (%) 15(11.5) 49 (18.4)
Autoimmune hepatius, n (%) 10(7.7) 24(9.0)
MASH, n (%) 5@6) 19(7.0)
MASLD, n (%) 33Q54) 85(32.0)
UDCA use, n (%) 112(86.2) 221(83.1)
Duration of UDCA use prior to SEL, days, mean 924 (950) 874 (829)
SD

(Dura)uon of OCA use, days, mean (SD) 788 (827) -
Duration of SEL use, days, mean (SD) 119 (68) 98 (64)
Interval between last OCA treaument and SEL (1) =
initiation, days, mean (S
Biochemical Results (where available®) Prior to SEL After SEL Prior to SEL After SEL
ALP [U/L], mean (SD) 234.9(94.1) 171.0 (73.2) 289.9(223.5) 1943 (1472)
ALP level 21 67xULN, n (%) 19(45.2) 5(16.7) 47 (47.5) 14 (25.5)
ALP level <1.67xULN, n (%) 23 (54.8) 25(83.3) 32(52.35) 41(74.3)
ALP =<IxULN, n (%) 4(9.6) 9 (30.0) 10 (10.1) 17.(30.9)
TB [mg/dL], mean (SD) 06(0.2) 0603) 08(0.7) 0.6(0.4)
TB >1xULN, n (%) 126) 163) 10 (10.1) 6(1L1)
ALT [U/L), mean (SD) 463 (36.1) 443 (36.8) 47.9(30.4) 35.8(23.3)
ALT >1xULN, n (%) 22 (564) 15 (50.0) 52(525) 26 (47.3)
AST [U/L], mean (SD) 39.3(20.7) 43.1(23.9) 45.1(30.1) 39.1(22.0)
AST >1xULN, n (%) 16 (41.0) 16 (53.3) HH4D 20(36.4)
GGT [U/L), mean (SD) 98.8 (78.0) 121.5 (72.7) 211.1(342.0) | 101.2(103.5)
GGT >1 xULN, n (%) 8 (37.1) 6(34.3) 29 (69.0) 9 (50.0)
Safety Labs (where available*)
ALT or AST > 3x ULN, n (%) (13 2(15) 7026 208
eGFR (mL/min/1.73 m2), Mean (SD) 90.6(18.6) 88.8(20.2) 914(174) SLT(17.7)
Creatine Kinase >1xULN, n (%) 1(0.8) 0(0.0) 1(15) 1(15)

* Not all patients had labs available: percentages are presented as the percentage based on number of total
patients with available biochemical results

MASH: metabolic dy: ion-associated
steatotic liver disease: UDCA:

: MASLD: metabolic dysfunction-associated
holic acid: OCA: obeticholic acid: ALP: alkaline phosphatase:
TB: total bilirubin: ALT: alanine aminotransferase: AST: aspartate aminotransferase: GGT: gamma-
glutamy] transfe eGFR: esti lar filtration rate
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EVALUATE THE SAFETY AND
EFFICACY OF SAROGLITAZAR 4 MG
IN INDIAN PATIENTS WITH NON-
ALCOHOLIC FATTY LIVER DISEASE
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Background: Non-alcoholic fatty liver disease (NAFLD)
has emerged as a major global health challenge, with
prevalence estimates ranging from 13% to 32% worldwide
and up to 28% in Asian populations, including India. Closely
associated with obesity, type 2 diabetes mellitus (T2DM),
and dyslipidemia, NAFLD is now recognized as the hepatic
component of the metabolic syndrome. Saroglitazar, a dual
PPAR a/y agonist, is approved in India for the treatment of
NAFLD and non-cirrhotic NASH. While clinical trials have
demonstrated its efficacy, real-world data reflecting day-to-
day clinical use remain limited. This real-world evidence
(RWE) Phase 4 study was initiated to evaluate the safety
and effectiveness of Saroglitazar 4 mg in Indian patients
with NAFLD and metabolic comorbidities under routine
practice conditions. Methods: This is an ongoing, prospec-
tive, open-label, multicenter, single-arm real-world evidence
(RWE) study conducted across India, with a planned
enroliment of 1500 patients. Adults with NAFLD and at least
one metabolic comorbidity (obesity, T2DM, dyslipidemia, or
metabolic syndrome) were eligible if they had liver stiffness
measurement (LSM) >8 kPa and/or serum ALT >45 U/L
at screening (or FIB-4 score >1.3 if LSM <8 kPa). All
patients received Saroglitazar 4 mg once daily for 52
weeks. Efficacy endpoints included changes in LSM, ALT,
and AST from baseline to Weeks 24 and 52. Safety was
assessed based on the frequency, severity, and related-
ness of treatment-emergent adverse events (TEAEs).
Results: As of the 20 June 2025 data cut-off, 1315 patients
were screened and 1000 enrolled. The mean age was 45.2
+ 11.4 years, mean BMl was 30.2 + 4.8 kg/m?, and 69.7%
were male. A total of 636 patients completed the Week 24
visit and 290 completed Week 52. Treatment with
Saroglitazar 4 mg once daily led to consistent and
statistically significant improvements in hepatic and bio-
chemical parameters. At Week 24, liver stiffness (LSM)
reduced from 10.2 to 8.0 kPa (mean change: —2.13;
p<0.001), ALT from 60.2 to 38.9 U/L (-21.3; p<0.001),

and AST from 49.6 to 38.8 U/L (-10.8; p<0.001). These
improvements were sustained at Week 52, with LSM
declining further to 7.02 kPa, ALT to 36.0 U/L, and AST to
34.7 U/L (all p < 0.001). A total of 113 TEAESs were reported
among 90 patients (9.0%), most of which were mild (94) or
moderate (17) in severity; only 2 events were severe. Two
serious adverse events occurred but were not attributed to
Saroglitazar, and all TEAEs were resolved without long-
term consequences. Conclusion: This interim analysis
from a large, real-world evidence (RWE) Phase 4 study
demonstrates that Saroglitazar 4 mg provides sustained
improvements in liver stiffness and transaminase levels
over 52 weeks in Indian patients with NAFLD and metabolic
comorbidities. The treatment was well tolerated, with no
new safety concerns. These findings support the use of
Saroglitazar in routine clinical practice for the management
of NAFLD in high-risk populations.
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Background: Progressive familial intrahepatic chole-
stasis type 2 (PFIC2) is an autosomal recessive liver
disease caused by loss-of-function mutations in
ABCB11, encoding the bile salt export pump (BSEP).
BSEP deficiency leads to intrahepatic cholestasis with
jaundice, pruritus, failure to thrive, and progression to
liver failure and hepatocellular carcinoma in childhood.
Current treatment options for PFIC2 have limited
efficacy and are associated with numerous adverse
effects. Liver transplantation remains the only curative
therapy but carries substantial risk and morbidity.
Conventional protein replacement is not feasible due
to delivery barriers, and viral gene therapy faces
hurdles in vector packaging limit, pre-existing neutral-
izing antibodies, and potential genotoxicity. We aimed
to develop mRNA-based therapy for PFIC2. Methods:
We engineered chemically modified, codon-optimized
human ABCB11 (hABCB11) mRNA and formulated it

in liver-directed lipid nanoparticles (LNPs). The ther-
apeutic activity of hABCB11 mRNA was evaluated in
transfected cells and in Abcb11-/- mice. Key end-
points included BSEP protein expression, bile acid-
transporting activity, serum bile acids, liver enzymes,
bilirubin, hepatic bile acids content, liver histo-
pathology, and survival. hAABCB11 variants generated
by multi-species sequence alignment analysis and
targeting consensus residues were screened for
improved therapeutic activity. Results: hABCB11
mRNA led to robust BSEP expression and significant
increase in bile acid transporting activity in transfected
cells. Intravenous administration of hABCB11-mRNA-
LNP in Abcb11-/- mice resulted in strong and sustained
BSEP protein expression in liver and improved disease
biomarkers, including reduction in serum bile acids
levels. Repeat dosing of ABCB11-mRNA-LNP caused
a sustained reduction in serum bile acid and liver
enzymes, accompanied by a significant improvement in
liver pathology. Screening top consensus residues-
targeted hABCB11 variants led to identification of novel
variants with improved therapeutic activity. Conclusion:
These findings provide preclinical proof-of-concept that
systemic delivery of ABCB11 mRNA-LNP restores BSEP
function and improves biochemical and histopathological
abnormalities of PFIC2 conditions. Protein engineering
identified novel hABCB11 variants with enhanced
potency, supporting further development of these opti-
mized constructs.
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