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Defining criteria of steatotic liver diseases



The updated definition for SLD







Time to Cirrhosis or Hepatic 
Decompensation



Journal of Hepatology 2019 vol. 71 j 793–801
N Engl J Med 2025;393:683-98

Epidemiology of Steatotic liver Disease



Nonalcoholic Fatty Liver Disease Activity Score



Nonalcoholic Fatty Liver Disease Activity Score



Important Outcomes in Patients With MASLD



The risk of liver-related mortality increases exponentially with 
increasing fibrosis stage

Dulai PS, et al. Hepatology 2017

Impact of fibrosis stage on liver-related mortality in a meta-analysis of 

five multinational cohorts (17,452 PYF)



• Aim: To investigate the prevalence and impact of MAFLD) on cardiovascular disease 
(CVD) and mortality in men and women over a 12-yearfollow-up period

• 7101 individuals aged ≥ 30 were enrolled

Endocrinol Diabetes Metab.2025 May;8(3):e70035.



Kaplan–Meier curves for the risk of cardiovascular disease in MAFLD 



Kaplan–Meier curves for the risk of mortality in MAFLD 





Journal of Hepatology, December 2023. vol. 79 j 1542–1556



Treatments

• Behavioral modifications

• Dietary modifications

• Physical activity

• Medications

• Bariatric surgery



Weight Loss Works—But It Can Be Difficult

Hannah. Clin Liver Dis. 2016:20;339

Weight loss ≥10%

Weight loss ≥7%

Weight loss ≥5%

Weight loss ≥3%

Fibrosis
(45%)

Ballooning/inflammation
(41%-100%)

MASH resolution
(64%-90%)

Steatosis
(35%-100%)

Required 
Weight Loss

30% in 1 yr

18% in 1 yr

<10% of pts lost 10% in 1 yr
Patients 

Achieving

7% to 10% decrease in body weight is necessary to achieve steatohepatitis remission and fibrosis regression



New Drugs for the Treatment of NASH: What Are the Endpoints 
for Approval?



• First proof-of-concept study of a GLP-1 RA in NASH

• 52 patients with NASH (most with obesity and some with T2D) were randomized 
to daily liraglutide 1.8 mg vs placebo for 48 weeks

Lancet 2016; 387: 679–90



JAMA. 2025;334(14):1231–1234. doi:10.1001/jama.2025.14392



• A 72-week, double-blind phase 2 trial involving patients with biopsy confirmed NASH 
and liver fibrosis of stage F1, F2, or F3

• Patients were randomly assigned to receive once-daily subcutaneous semaglutide at 
a dose of 0.1, 0.2, or 0.4 mg or corresponding placebo.

• The primary end point was resolution of NASH with no worsening of fibrosis.

• The confirmatory secondary end point was an improvement of at least one fibrosis 
stage with no worsening of NASH

N Engl J Med. 2021 Mar 25;384(12):1113-1124









• Ongoing phase 3, multicenter, randomized, double-blind, placebo-controlled trial

• 1197 patients with biopsy-defined MASH and fibrosis stage 2 or 3 in a 2:1 ratio were 
randomized  to receive once-weekly subcutaneous semaglutide at a dose of 2.4 mg or 
placebo for 240 weeks

• This is the results of a planned interim analysis conducted at week 72 involving the first 
800 patients are reported here (part 1).

• The primary end points were the resolution of steatohepatitis without worsening of liver 
fibrosis and reduction in liver fibrosis without worsening of steatohepatitis

N Engl J Med 2025;392:2089-99









• Question: Does tirzepatide, a once weekly GIP and GLP-1 agonist, decrease fibrosis in and 
resolve metabolic-dysfunction associated steatohepatitis (MASH)?

• Design: Phase 2 multicenter, dose-finding, double-blind, placebo-controlled, randomized 
controlled trial (RCT)

• Participants randomized 1:1:1:1 to 1 of 4 study arms: 1) tirzepatide 5 mg once weekly; 2) 
tirzepatide 10 mg once weekly; 3) tirzepatide 15 mg once weekly; or 4) placebo once 
weekly, all administered subcutaneously for 52 weeks

.
N Engl J Med 2024;391:299-310











• In this 48-week, phase 2 trial, we randomly assigned adults with biopsy-confirmed 
MASH and fibrosis stage F1 through F3 in a 1:1:1:1 ratio to receive once-weekly 
subcutaneous injections of survodutide at a dose of 2.4, 4.8, or 6.0 mg or placebo.

• The trial had two phases: a 24-week rapid-dose-escalation phase, followed by a 24-
week maintenance phase.

• The primary end point was histologic improvement (reduction) in MASH with no 
worsening of fibrosis

N Engl J Med 2024;391:311-9



Primary End Point after 48 Weeks of Planned Treatment





• Randomized, double-blind, placebo-controlled trial

• Participants (n = 98) were randomly assigned to 48 weeks of once-weekly subcutaneous 
retatrutide (1, 4, 8 or 12 mg dose) or placebo

• The primary objective of this substudy was to assess mean relative change from baseline 
in liver fat (LF) at 24 weeks 





Mechanistic roles of GLP-1 RAs in MASLD and MASH pathogenesis



Nature Medicine volume 31, pages2865–2866 (2025)

Classical mediation analysis and natural effect model,
estimated that effect sizes attributed directly to weight 
loss were 82% for improvement in histological steatosis 
score, 69.3% for MASH resolution, but only 25.1% for 
fibrosis regression

Academic debate on the weight-dependent and weight-independent 
benefits of GLP-1RTAs in patients with MASH is ongoing

Nat Med 31, 3128–3140 (2025) 
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Semaglutide Therapy for MASLD
November 2025 Updates to AASLD Practice Guidance



2025 American Association for the Study of Liver Diseases

Hepatology.2025 Nov 7. doi: 10.1097/HEP.0000000000001608. Online ahead of print.



Take home message

• GLP-1 receptor agonists and dual/triple incretin agonists represent a paradigm shift in 
MASLD/ NASH therapy

• By targeting the root metabolic causes of steatosis and inflammation, they have achieved 
histological improvements (NASH resolution and even fibrosis regression) 

• The Phase 3 ESSENCE trial definitively showed semaglutide’s efficacy in MASH , making it one 
of the first agents to meet both FDA recommended histologic endpoints in NASH

• After the positive SYNERGY-NASH results in 2024 , Tirzepatide has entered the spotlight as a 
potential NASH drug. Phase 3 outcome trials in NASH are being organized

• Cotadutide , Survodutide (Dual GLP-1/GCGR) and especially Retatrutide (Triple) in phase 2 
trial  produced remarkable reductions in liver fat, generating excitement that dual and triple 
therapy could address both NASH and fibrosis at rates approaching bariatric surgery


