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LEARNING OBJECTIVES

1 Summarize the key DDW 2026 findings on GLP-1 receptor agonists and related metabolic therapies 
in patients with MASLD and MASH.

2
Compare GLP-1 receptor agonists with emerging dual and triple receptor agonists, including 
mechanism of action, effects on weight and metabolic disease, and available liver-specific 
outcomes.

3 Appraise the strengths and limitations of the current evidence for incretin-based therapies in MASH.



Kanwal, Fasiha et al Hepatology 
(Baltimore, Md.) vol. 79,5 
(2024): 1212-1219. 

FROM NAFLD TO MASLD



THE INCIDENCE OF MASLD IS RISING.



Tang M, Ma Y and Wang Y (2026) Updating the MASH pharmacotherapy landscape: a network meta-
analysis incorporating SGLT2 inhibitors and emerging combination therapies. Front. Endocrinol. 
17:1829315. doi: 10.3389/fendo.2026.1829315



CURRENT LANDSCAPE FOR TREATMENT OF MASH

Tang M, Ma Y and Wang Y (2026) Updating the MASH pharmacotherapy landscape: a network meta-analysis 
incorporating SGLT2 inhibitors and emerging combination therapies. Front. Endocrinol. 17:1829315. doi: 
10.3389/fendo.2026.1829315





Tang M, Ma Y and Wang Y (2026) Updating the MASH pharmacotherapy landscape: a network meta-analysis 
incorporating SGLT2 inhibitors and emerging combination therapies. Front. Endocrinol. 17:1829315. doi: 
10.3389/fendo.2026.1829315





DDW STUDY #1



DDW STUDY #1

METHODS

• Population-based cohort (2008-2022); new-user design

• MASLD/obesity: ICD-9/-10 codes

• Exposure: metabolic bariatric surgery (MBS) or first prescription of GLP-1 RA

• Economic outcome: out-of-pocket costs (the sum of deductibles, copays, and coinsurances)

over a 10-year horizon

• Clinical outcomes: incident major adverse liver and cardiovascular outcomes

• Other health outcomes: BMI change over time; clinical remission for diabetes, hypertension, or dyslipidemia; healthcare utilization

• Propensity score matching for balancing baseline characteristics

• Generalized linear models: 6-month landmark analyses with competing risk models
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DDW STUDY # 2

• Study Design: Restrospective database study

• Data Source: Trinetx Global Collaborative Network

• Population: MASH Cirrhosis, Obesity, and no Type 2 Dm were identified by ICD-10 codes, excluding HCC and CCA between 2015 – 2025

• Exposure: Prescribed GLP-1 or undergoing MBS (metabolic bariatric surgery) within one year of cirrhosis diagnosis.

• Outcomes: Cirrhosis complications and liver transplantation
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LIMITATIONS

• ICD-10 coding

• Coding inconsistency

• Inaccurate coding

• Inability to match for MELD/Child Pugh Score

• Did match for liver profile (hepatic function panel?)

• Did not match for individual components of MELD score 

• Matching details not provided & no SMD details to verify the accuracy/quality of match.

• No placebo/untreated group  Study outcomes could be secondary to MBS complications
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DDW STUDY # 3 

• SEMALEAN study

• Design/Duration: Prospective 
study Feb 2022 – Nov 2024

• N= 115 w Morbid Obesity

• Inclusion criteria – 
• grade 3 obesity (BMI 

≥40 kg/m2) with at least one 
obesity‐related comorbidity 
(such as OSA, HTN, HLD, CVD)

 AND

•  documented failure of lifestyle 
interventions (including dietary 
changes and increased physical 
activity).

* 91 % had hepatic steatosis , 38% had Type 2 DM

Alissou, Mathieu et al. “Impact of Semaglutide on fat mass, lean 
mass and muscle function in patients with obesity: The SEMALEAN 
study.” Diabetes, obesity & metabolism vol. 28,1 (2026): 112-121. 
doi:10.1111/dom.70141



DDW STUDY # 3 

• AIM: To study the effect of GLP-1 RA over time on body weight and whole-body skeletal muscle mass in patients with compensated and 

decompensated cirrhosis.

• DESIGN: Single Center Retrospective Cohort

• Duration: October 2016 – October 2025

• Inclusion: Patients with cirrhosis (compensated and decompensated) with 2 CT scans ≥ 6 months apart

• Excluded: No valid interval CT imaging before and after GLP-1 RA use. 

• Measured: Weight and muscle mass changes in patients on GLP-1 RA with non users at 2 time points. 

• Skeletal muscle index (SMI cm2/m2) used as proxy for total muscle mass.
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DDW STUDY # 3 

Tan, K., Hey, P., Vaz, K. et al. Testosterone Supplementation and Other 
Pharmacotherapy for Sarcopenia in Cirrhosis: Evaluation, Treatment and 
Considerations. Curr Hepatology Rep 25, 7 (2026). 
https://doi.org/10.1007/s11901-026-00723-z



DDW STUDY # 3 



LIMITATIONS

• Single center study with modest sample size

• Etiology of cirrhosis not ascertained, perhaps MASLD. Can’t extrapolate to other etiologies

• Sub-analysis not done  (Gender based, Race based etc.)

• Baseline platelet count for compensated cirrhosis not available. Did not diff between patients with Portal Hypertension and those without. 

• Gold standard to assess lean mass is with DEXA, Bio-impedance, the investigators used SMI as proxy. 
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DDW STUDY #4 

• Study Design: Restrospective database study

• Data Source: Trinetx Global Collaborative Network

• Population: MASLD

• Exposure: Prescribed GLP-1 RA vs SLGT-2 inhibitors.

•  Outcomes: Cirrhosis complications and liver transplantation
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LIMITATIONS

• Retrospective cohort

• Poorly defined cohorts

• Disease not stratified by fibrosis stage or steatosis stage

• ICD-10 code definitions not provided 

• Other liver diseases adequately excluded or not?

• Dose of medicines not defined

• Placebo comparator not present 





TIRZEPETIDE – SYNERGY NASH

• Phase 2 study in adults with biopsy proven 

MASH with stage 2/3 fibrosis

• 196 adults with overweight/obesity (157 

patients with biopsy proved MASH)

• Hepatic steatosis reduction showed direct 

correlation with higher doses of Tirzepetide at 

52 weeks. 

Loomba R, Hartman ML, Lawitz EJ, et al. Tirzepatide for Metabolic Dysfunction-
Associated Steatohepatitis with Liver Fibrosis. N Engl J Med. 2024;391(4):299-310. 
doi:10.1056/NEJMoa2401943

AE in >15% Placebo (%) 
n=48

5 mg (%) 
n=47

10 mg (%) 
n=47

15 mg (%) 
n=48

Nausea 12 36 34 44

Diarrhea 23 32 36 27

Decreased 
Appetite 2 19 21 23

Constipation 6 23 19 15

COVID-19 8 11 13 19

AE related 
discontinuation 4 4 0 8



SURVODUTIDE IN MASH – PHASE IIB STUDY

• Key findings

• Glucagon/GLP-1 dual agonist, once weekly for 48 weeks

• Liver fat reduction ≥30%: 63% (2.4 mg), 67% (4.8 mg), 57% 

(6.0 mg) vs 14% placebo

• Gastrointestinal events were the most common adverse events 

and increased with dose



SURVODUTIDE IN MASH – PHASE IIB STUDY
Post hoc analysis – hepatic fat response and safety

Key findings
• Glucagon/GLP-1 dual agonist, once weekly for 

48 weeks

• Liver fat reduction ≥30%: 63% (2.4 mg), 67% 
(4.8 mg), 57% (6.0 mg) vs 14% placebo

• Gastrointestinal events were the most 
common adverse events and increased with 
dose

Adverse Events 15%+ Survodutide 
(total) Placebo Adverse 

Events 15%+

Nausea 66 23 Nausea

Diarrhea 49 23 Diarrhea

Vomiting 41 4 Vomiting

Decreased Appetite 17 9 Decreased 
Appetite

Fatigue 17 8 Fatigue

Treatment Discontinuation due to 
AE 20 3

Treatment 
Discontinuation 

due to AE

Adverse event rates to be completed from the trial safety table.



PEMVIDUTIDE FOR F2/F3 MASH – PHASE IIB STUDY
• Phase 2 study in adults with biopsy proven MASH with stage 2/3 fibrosis

• Mechanism: Dual GLP/Glucagon agonist 

• 1557 patients screened  212 randomly assigned

• Placebo: 86%

• Pemvidutide 1.2 mg: 48

• Pemvidutide 1.8 mg: 85

• Duration: 24 weeks

• Endpoint

• Primary: 

• Biopsy proven MASH resolution with no worsening 
fibrosis; and

• Fibrosis reduction > 1 stage without worsening of MASH 
(Not met)

• Secondary: achieving both MASH resolution and at least 
a one-stage improvement in liver fibrosis, relative change 
from baseline in liver fat by MRI-PDFF, the proportion of 
patients achieving 30%, 40%, or 50% reduction in liver fat 
content from baseline per MRI-PDFF, and normalization of 
liver fat content (≤5%) per MRI-PDFF



PEMVIDUTIDE FOR F2/F3 MASH – PHASE IIB STUDY

% of patients PBO (n=86) 1.2 mg (n=41) 1.8mg (n=85)

Weight Loss (mean TBWL) 0.5 4.8 5.8

Discontinuation due to AE 2 0 1

Secondary endpoint Placebo Pemvidutide 1.2 mg Pemvidutide 1.8 mg

NAS change −1.3 −2.9* −2.6*

Liver fat, relative 
change

−11.4% −52.0%* −57.7%*

≥50% liver fat 
reduction

11% 62%* 72%*

ALT change −10.3 IU/L −34.6* −34.4*

ELF score change +0.03 −0.6* −0.5*

Liver stiffness 
change

−0.7 kPa −3.7* −2.2†

FIB-4 change −0.06 −0.34* −0.31*

Body weight change −0.5% −4.8%* −5.8%*



RETRATRUTIDE IN MASLD

Sanyal, Arun J et al. “Triple hormone receptor agonist retatrutide for metabolic 
dysfunction-associated steatotic liver disease: a randomized phase 2a trial.” Nature 
medicine vol. 30,7 (2024): 2037-2048. doi:10.1038/s41591-024-03018-2

• GLP-1/GIP/Glucagon agonist 

• Obesity data with 338 patients treated for 48 

weeks from 2023 study.

• Phase 2 study (subset) evaluated 98 patients.

• MRI-PDFF to evaluate Hepatic fat reduction

• 70% patients  Hepatic fat reduction 30%,

40% patients  Hepatic fat reduction 50%.

No changes in fibrosis based biomarkers were 
noted



WHAT DID DDW 2026 TEACH US?

GLP-1 therapy is associated with favorable real world outcomes in 
MASLD populations.

Benefits might extend into compensated cirrhosis, but evidence in 
decompensated cirrhosis remains questionable.

Weight loss in decompensated cirrhosis  sarcopenia concern.



The Incretin Arms Race
More receptors → more metabolic power?  The antifibrotic answer is still evolving.

GLP-1 GLP-1/GIP GLP-1/GCG GLP-1/GIP/GCG

Strategy Agent Target Key liver signal Clinical readout

Single agonist Semaglutide GLP-1 MASH resolution + fibrosis benefit; FDA-approved class signal Benchmark liver-directed incretin

Dual incretin Tirzepatide GLP-1 + GIP MASH resolution 44–62%; fibrosis improvement 51–55% Strongest biopsy-based dual incretin signal

Dual incretin–glucagon Survodutide GLP-1 + GCG MASH resolution up to 63.5%; fibrosis improvement up to 42.3%
Adds hepatic lipid oxidation / energy 

expenditure

Dual incretin–glucagon Pemvidutide GLP-1 + GCG Marked liver-fat reduction; fibrosis endpoint less convincing Potent hepatic-fat signal; longer data needed

Triple agonist Retatrutide GLP-1 + GIP + GCG Liver-fat reduction >80% at higher doses; histology pending
Maximum metabolic potency; MASH 

outcomes pending

Key message Increasing metabolic potency does not guarantee incremental antifibrotic efficacy.



MASH IN THE INCRETIN ERA – TAKE HOME MESSAGES 

Incretin therapy is reshaping MASH care — but the next frontier is proving antifibrotic durability, clinical outcome benefit, and muscle-
preserving safety.

01

✓

GLP-1 has crossed 
over
From metabolic treatment to 
liver-directed therapy in MASH.

02

DDW 2026 broadened 
the signal
Real-world data suggest 
benefits may extend to clinical 
outcomes — not just histology.

03

Cirrhosis requires 
nuance
Compensated disease may 
benefit, but decompensated 
cirrhosis raises sarcopenia 
and safety concerns.

04

⟳

The next proof is 
durability
Dual and triple agonists are 
potent; the field still needs 
durable fibrosis and outcomes 
data.

Bottom line
Incretin therapy is reshaping MASH care — but the next frontier is proving antifibrotic durability, clinical outcome benefit, and muscle-
preserving safety.
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