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INTRODUCTION: A THERAPEUTIC BREAKTHROUGH

The significance of the recent American Association for the Study of Liver Diseases
(AASLD) guidance update’ on semaglutide therapy for metabolic dysfunction-
associated steatohepatitis (MASH) extends well beyond its practical
recommendations since treatment options for MASH remain sparse and are highly
anticipated. For the second time in less than two years, clinicians treating MASH
have gained an approved pharmacologic option supported by a phase 3 clinical trial
with rigorous histological endpoints. In the ESSENCE trial, 72 weeks of
subcutaneous semaglutide 2.4 mg weekly achieved histological MASH resolution
without worsening of fibrosis in 62.9% of treated patients vs. 34.3% on placebo, and 2
1-stage fibrosis improvement without worsening of steatohepatitis in 36.8% vs.
22.4%".

In brief, the AASLD document operationalizes the accelerated United States Food
and Drug Administration (FDA) approval of semaglutide (2.4 mg subcutaneously
once weekly) for adults with MASH with moderate-to-advanced fibrosis (stages F2-
F3) confirmed by biopsy or non-invasive test (NIT)". The recommended candidate
identification rests on non-invasive rather than histological criteria:
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Figure 1. AASLD practice guidance: Patient selection criteria for MASH-targeted treatment with semaglutide. Created in BioRender. com.
AASLD: American Association for the Study of Liver Diseases; ELF: enhanced liver fibrosis; F2-F3: fibrosis stage 2-3; MASH: metabolic
dysfunction-associated steatohepatitis; MASLD: metabolic dysfunction-associated steatotic liver disease; MRE: magnetic resonance
elastography; NIT: non-invasive test; VCTE: vibration-controlled transient elastography; mg: milligram; kPa: kilopascal.

Vibration-Controlled Transient Elastography (VCTE) liver stiffness of 8-15 kPa, magnetic resonance
elastography (MRE) of 3.1-4.4 kPa, or an ELF (enhanced liver fibrosis) score of 9.2-10.5, with an additional
“may be used” range (VCTE 15-20 kPa, MRE 4.4-5.0 kPa, ELF 10.5-11.3). Semaglutide is explicitly not
recommended for MASH-related cirrhosis, active additional concomitant liver disease, pregnancy, or a
personal or family history of medullary thyroid carcinoma or multiple endocrine neoplasia type 2 [Figure 1].
Lifestyle modification remains the foundation of care, and combination with resmetirom has not been
formally evaluated; however, stable dosing with semaglutide has been accepted as a co-medication in the
resmetirom registrational trial®. Monitoring of semaglutide treatment is pragmatic: hepatic panels when
clinically indicated rather than scheduled, together with surveillance for gastrointestinal intolerance, volume-
related acute kidney injury, symptomatic gallbladder disease, pancreatitis, retinopathy progression, and lean-
mass loss. According to AASLD guidance, treatment response at 72 weeks should be assessed by the same
NITs used for selection, with thresholds of 2 30% decrease in VCTE liver stiffness, 2 20% in MRE liver
stiffness, 217 U/L or 2 20% decrease in alanine aminotransferase (ALT), and = 0.5 reduction in ELF
suggesting beneficial response; worsening NITs signal non-response and should prompt a termination of
semaglutide therapy in this indication.

Since metabolic dysfunction-associated steatotic liver disease (MASLD) is a metabolic disorder with
cardiometabolic comorbidities, it is noteworthy that the benefits of semaglutide extend beyond the liver.
Besides the antidiabetic effect of glucagon-like peptide-1 receptor agonists (GLP-1-RAs), clinical trials have
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demonstrated a cardiovascular benefit in both non-diabetic adults with overweight or obesity and patients
with type 2 diabetes (T2D)"!. In patients with T2D and chronic kidney disease, renal protection by
semaglutide and other GLP-1-RAs has been established”. Given that cardiovascular disease is the leading
cause of mortality among patients with MASLD, the polyvalent benefit profile of semaglutide is suited to the
cardiometabolic phenotype that defines this population'”. In fact, a sub-analysis of the prospective SELECT
outcome study, designed to assess cardiovascular outcomes in non-diabetic obese individuals with increased
risk factors, found that semaglutide 2.4 mg significantly reduced major adverse cardiovascular events
(MACE) by 21% to 34% in patients with suspected MASLD across all FIB-4 risk groups!'”. The AASLD
writing group underlines these non-hepatic benefits, reinforcing the conception of MASLD as a systemically
relevant metabolic disease!*.

The safety profile has been shown to be favorable, but gastrointestinal side effects occur regularly with
semaglutide and may lead to treatment discontinuation. In the guideline update, an accompanying
monitoring table provides useful guardrails on adverse events ranging from gastrointestinal intolerance and
volume-related acute kidney injury to ophthalmologic complications and lean-mass loss!*..

This perspective article represents the expert opinion of the authors and is not the result of a meta-analysis
or systematic review; it is oriented toward the latest evidence and clinical expertise, but not based on a full
literature review.

CENTRAL OPEN QUESTION: COMPARATIVE POSITIONING OF SEMAGLUTIDE AND
RESMETIROM

With two FDA-approved agents now available for MASH with F2-F3 fibrosis, clinical practitioners will no
longer only be confronted with the question of when to initiate pharmacotherapy but which one to choose.
Here, the AASLD practice guideline addition is conservatively silent. The writing group notes that
resmetirom and semaglutide have not been studied head-to-head, and that their combined use has not been
formally evaluated"’.

However, a cautious, evidence-informed framework for differentiated selection may be offered even in the
absence of randomized comparative data. Several reasonable considerations may guide the selection of first-
line therapy. Patients with obesity, T2D, established cardiovascular disease, or chronic kidney disease may
derive demonstrable extra-hepatic benefits from semaglutide that have not been shown for resmetirom!™*.
Conversely, resmetirom may be a more suitable first-line choice for lean patients with MASH for whom
weight loss may not be advisable, patients already treated with (or intolerant to) GLP-1 receptor agonists,
patients with elevated LDL-cholesterol, individuals with elevated lipoprotein(a), symptomatic gallbladder
disease or pancreatitis, and those with contraindications for semaglutide such as a personal or family history
of medullary thyroid carcinoma or multiple endocrine neoplasia type 2">**. Potential interactions with other
necessary prescription drugs should be considered. Patient preference for either a weekly subcutaneous
injection or a once-daily oral tablet is a further legitimate consideration that influences adherence. Notably,
the European scientific associations European Association for the Study of the Liver (EASL), European
Association for the Study of Diabetes (EASD), and European Association for the Study of Obesity (EASO)
are currently preparing a joint guidance document, ‘EASL-EASD-EASO Guidance for the Use of
Resmetirom and Semaglutide as MASH-Targeted Therapy’, which will address the comparative positioning
of these two therapeutic options..

In addition to a provisional positioning framework for both drugs to guide first-line pharmacological MASH
treatment based on individual risk profiles and preferences, the case for combination therapy is biologically
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rational and clinically compelling due to the distinct modes of action for the two agents. A pragmatic trial
comparing both monotherapies and combination regimens would simultaneously address several of the
most pressing open questions (but is not likely to be available soon). In the absence of head-to-head trials,
network meta-analyses provide the best available indirect approximation of comparative efficacy. Analyses
integrating diet, exercise and pharmacological interventions show that different strategies optimize different
domains of MASLD, with GLP-1 receptor agonists ranking highest for reduction of hepatic fat content"");
which intervention appears “best” therefore depends on the treatment goal chosen, supporting the guidance
position that pharmacotherapy complements rather than replaces lifestyle modification. For reduction of
fibrosis by 2 1 stage, resmetirom has been ranked with a higher probability than semaglutide (SUCRA 59.2%
vs. 44.5%)""?. Indirect comparisons are valuable but constrained by multiple factors including heterogeneous
placebo response rates, the sampling variability of biopsy-based endpoints and differing baseline populations,
and ranking probabilities do not establish superiority. Network meta-analyses thus may support a
differentiated treatment selection but do not replace comparative data.

IMPLICATIONS FOR HEPATOCELLULAR CARCINOMA

Since MASLD/MASH has become one of the most important risk factors for hepatocellular carcinoma
(HCC)', whether MASH-targeted pharmacotherapy also translates into a lower incidence of HCC is among
the most relevant questions the ongoing outcome phases may help to address. At present, it remains
unanswered for both resmetirom and semaglutide: both registrational trials were designed around surrogate
histological endpoints at 52 or 72 weeks and were neither intended nor powered to assess a risk reduction for
the occurrence of HCC at this point'®’l. A preventive effect is biologically plausible. Fibrosis stage is the
strongest predictor of liver-related outcomes including HCC"*), and both drugs improve fibrosis>*.
Consistent with this, a large observational analysis in patients with T2D has reported a lower incidence of
HCC under GLP-1 receptor agonists"; comparable clinical data are not yet available for resmetirom. Both
programs continue into long-term outcome phases, so that more informative data are expected over the
coming years'"),

COST AND EQUITY

Guidance papers appropriately do not set reimbursement policy, but the economic aspect cannot be divorced
from the feasibility of implementation. At list prices, annual semaglutide 2.4 mg therapy exceeds USD 15,000
per patient in the United States, with only modestly lower net prices in most European markets"?. Given that
the global prevalence of MASLD approaches 30% of the adult population, and that a clinically meaningful
minority has MASH with F2-F3 fibrosis"?, even modest uptake of the guidance implies enormous aggregate
expenditure. In resource-limited health systems, where MASLD prevalence is rising, the recommendations
may become aspirational rather than implementable!"*!. This concern may not be confined to low- and
middle-income countries: even within well-resourced systems, unequal distribution of insurance among the
population, and specialist gatekeeping will shape real-world access. There is a legitimate worry that
semaglutide may become a therapy predominantly for insured, wealthy and health-literate patients (the same
may apply to resmetirom, which has an even higher list price). This does not necessarily reflect the at-need
populations in whom MASH morbidity is most concentrated.

Several mitigation strategies merit explicit discussion. Tiered implementation guidance could prioritize
patients with the greatest expected polyvalent benefit (for example, MASH with concurrent T2D and
established cardiovascular disease) while deferring treatment or emphasizing alternative strategies in others.
Structured support for generic and biosimilar pathways, as patent protection for early GLP-1 receptor
agonists begins to expire, will be decisive for global access. Continued emphasis on lifestyle modification and
structured weight-loss programs remains the most cost-effective first step'..
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Adding to this, it is noteworthy that the ESSENCE trial is limited in the ethnic diversity with a small number
of Black patients®. Diversity aspects should be included in any future clinical trials.

THE ROAD AHEAD

Several clinically consequential questions remain:

First, it remains unclear how clinicians should proceed when therapy with semaglutide is insufficient. In
ESSENCE, roughly 37% of treated patients did not achieve MASH resolution and 63% did not show fibrosis
improvement at 72 weeks!"?.. The guidance offers sensible criteria for suspecting non-response but is
ambiguous on the next therapeutic step (e.g., changing the treatment regimen to resmetirom or add-on
therapy).

Second, emerging incretin-based agents are expected to reshape the therapeutic options within the next few
years. Tirzepatide, a dual GLP-1/glucose-dependent insulinotropic peptide (GIP) receptor agonist, has
produced 15%-21% body-weight reduction exceeding that of semaglutide™*. The SYNERGY-NASH phase 2
trial reported MASH resolution rates of 44%-62% with tirzepatide doses of 5-15 mg/week vs. 10% with
placebo at 52 weeks!"”. Retatrutide, a triple GLP-1/GIP/glucagon agonist, has delivered approximately 25%
weight loss in phase 2 studies and shows promising signals for MASH resolution™"*. Dual GLP-1/glucagon
receptor agonists such as survodutide"** or pemvidutide”"’ may confer additional benefits on hepatic lipid
handling through direct glucagon co-activation'®. Future guidance will need to accommodate a rapidly
expanding therapeutic toolkit, very likely with increasingly complex selection and sequencing algorithms.

Third, long-term liver-related outcomes remain unknown. Full ESSENCE results are anticipated in 2028;
whether 72-week histological and non-invasive biomarker improvements translate into durable reductions in
hepatic decompensation, HCC, and mortality is the central question on which full regulatory approval
depends!"?l. Real-world data will add another layer of evidence. The post-discontinuation trajectory is
similarly critical: weight regain after cessation of semaglutide is well documented!’, but whether hepatic
fibrosis improvements persist or reverse with weight regain will determine whether semaglutide must be
conceived as a long-term, potentially lifelong therapy for MASH, with all its attendant cost and tolerability
implications.

Fourth, attention to body composition. Sarcopenia is independently associated with adverse outcomes in
chronic liver disease, and the approximately 13% loss of lean mass observed with semaglutide is clinically
meaningful, particularly in older adults and patients with baseline sarcopenia>**.. Adequate protein intake
and exercise should thus remain a cornerstone of routine care, and lean patients with MASLD deserve
special attention when treated with GLP-1-RAs.

Fifth, individualized semaglutide dosing has not been tested for MASLD. In ESSENCE and thus also in the
guidance, the same fixed dosage of semaglutide is used across all participants'*’. Whether a more
individualized therapy recognizing aspects like body weight, sex or age may confer additional benefit
remains unclear and should be followed up on in future research. A prespecified analysis from the SELECT
trial suggested a meaningful contribution of weight-loss-independent effects of semaglutide on
cardiovascular outcomes'”’). In the liver, hepatoprotective effects of semaglutide may also occur
independently of weight loss”. Hence, it remains to be determined whether the fixed 2.4 mg weekly dose of
semaglutide will be needed to confer liver-related benefits for individuals with MASH.
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CONCLUSION

The November 2025 AASLD guidance update on the use of semaglutide for MASH is a timely and pragmatic
response to a genuine therapeutic breakthrough. Semaglutide’s entry into the MASH therapeutic toolkit will
benefit a substantial number of patients, particularly those with the overlapping cardiometabolic phenotype
that defines the disease. The guidance succeeds in translating the ESSENCE results and the FDA label into
implementable clinical recommendations while declining to take a position on the selection of semaglutide
in comparison to resmetirom. In order to advance the field, future clinical research efforts may address some
open issues: comparative trials between semaglutide and resmetirom, with differentiated patient selection as
an explicit primary objective; economic and equity-focused implementation frameworks that ensure the
benefits of these therapies extend beyond insured populations in wealthy health systems; and systematic
evaluation of sequencing, combination, and emerging incretin-based therapies including tirzepatide,
survodutide and retatrutide. The accelerated approval of semaglutide for MASH marks a pivotal advance in
the field. The coming decade will test how well the field capitalizes on this moment.
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