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ABSTRACT

Metabolic dysfunction-associated steatotic liver disease (MASLD) is the most prevalent liver disorder glo-
bally, and if left untreated, it may progress to liver cirrhosis and even hepatocellular carcinoma. As of 2024,
the European Association for the Study of the Liver Guidelines have recommended resmetirom as the only
pharmacological treatment for adults with non-cirrhotic MASLD who have significant fibrosis (stage =2).
However, lifestyle interventions and management of comorbidities, such as type 2 diabetes and obesity,
remain the cornerstone of treatment. Glucagon-like peptide-1 receptor agonists, particularly semaglutide,
have shown emerging promise in treating MASLD. Notably, the Phase IIl ESSENCE trial, presented in late
2024, demonstrated semaglutide’s potential in improving liver fibrosis, confirmed through histological eval-
uation, marking a possible breakthrough for MASLD management. This review aims to synthesise current
evidence on the efficacy of semaglutide in treating MASLD, highlighting its potential to fill a significant gap in
the therapeutic options available for this growing global health concern.

MASLD

Definition and epidemiology

Metabolic dysfunction-associated steatotic liv-
er disease (MASLD) is the most prevalent liver
disease globally, affecting approximately 30%
of the population, with rates continuing to rise
[1]. In 2023, a new consensus published by sev-

eral international societies emphasised the link
between metabolic disorders and nonalcoholic
fatty liver disease, introducing the term MASLD
to describe liver steatosis associated with car-
diometabolic risk factors. A more severe form of
MASLD called metabolic dysfunction-associated
steatohepatitis (MASH), is characterised by lobu-
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lar inflammation and hepatocyte ballooning and
can progress to hepatic fibrosis, cirrhosis, and
hepatocellular carcinoma [2]. MASH is currently
the fastest-growing cause of liver cancer among
individuals who are potential candidates for liver
transplantation [3].

Aetiology
MASLD is a multifactorial disease primarily driv-
en by lipotoxicity, insulin resistance, and acti-

vating inflammatory and immune pathways. It is
strongly associated with metabolic conditions,
particularly type 2 diabetes (T2DM) and obe-
sity [4]. The presence of T2DM and its related
comorbidities, such as visceral obesity, hyper-
tension, and dyslipidemia, can accelerate the
progression from MASLD to MASH and cirrho-
sis. On the contrary, MASLD can impair hepatic
insulin sensitivity, which may worsen glucomet-
abolic control [4,5].

CLINICAL SUSPICION FOR MASLD:
s  Type 2 diabetes
s Obesity + 21 cardiometabolic risk factor(s)
+ Persistently elevated liver enzymes
o Radiological signs of hepatic steatosis
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Figure 1. The recommended strategy for MASLD risk stratification [7,8]. *These initial laboratory tests can also
identify patients with elevated aminotransferases, all of whom should be evaluated for other chronic liver and
biliary diseases. ** The FIB-4 thresholds apply to individuals aged 65 years or younger (for those older than 65,
a lower FIB-4 cut-off of 2.0 is used). «+* Management of patients with FIB-4 scores between 1.3 and 2.67 de-
pends on medical history, clinical context, and local resources. **+xor alternative test, e.g. magnetic resonance
elastography (MRE), shear wave elastography (SWE), enhanced liver fibrosis (ELF), with adapted thresholds
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Diagnostic process

The diagnosis of MASLD requires the presence
of at least one cardiometabolic risk factor in an
individual with documented steatosis. Non-in-
vasive screening for steatosis should be con-
sidered for patients with obesity/T2DM or raised
liver enzymes. B-mode ultrasonography (US)
and MR-based techniques such as MRI proton
density fat fraction (MRI-PDFF) or proton mag-
netic resonance spectroscopy (1H-MRS) may
be used to assess liver lipid content. Assessing
liver fibrosis is essential in MASLD patients, as it
is a critical indicator of liver-related outcomes.
A multi-step approach is recommended, start-
ing with the fibrosis-4 (FIB-4) score, followed by
measurements of liver stiffness measurement
(LSM) (vibration-controlled transient elastog-
raphy [VCTE] or magnetic resonance elastogra-

phy [MRE]) to assess advanced fibrosis risk. This
strategy helps with risk stratification and guides
interventions, including speciality referral, for
those at intermediate or high risk [6—8] (Figure 1).

Treatment

The primary goal of MASLD treatment is to pre-
vent cirrhosis progression to hepatocellular car-
cinoma and liver failure. Evaluating cardiovas-
cular risk and implementing a multidisciplinary
approach is crucial for comprehensive care.
First-line therapy for MASLD focuses on life-
style changes to achieve safe weight loss; how-
ever, long-term compliance is often challenging.
Resmetirom is the only MASH-targeting drug
with positive results from a registrational phase
Il clinical trial. The latest recommendations for
MASLD treatment are shown in Figure 2 [6—8].

MANAGEMENT

Assessing cardiovascular risk and adopting a
multidisciplinary approach

GENERAL GUIDELINES
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TREATMENT

SURGICAL
INTERVENTION

Cardiovascular risk
reduction
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therapy-induced weight
loss
Mediterranean diet
Restriction of alcohol
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SGLT2 inhibitors,
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Resmetirom for adults
with non-cirrhotic MASH
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No MASH-targeted
pharmacotherapy can
currently be
recommended for adults
with MASH at the cirrhotic
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Bariatric surgery
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cirrhotic MASLD
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advanced chronic
liver disease or
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cirrhosis, careful
evaluation by an
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multidisciplinary
team should be
conducted before
considering bariatric

surgery

Figure 2. Recommended management of MASLD [6-8]. SGLT2 - sodium/glucose cotransporter 2.
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Semaglutide in MASLD treatment

Glucagon-like peptide 1 receptor agonists (GLP-1
RAs), such as semaglutide, are effective glu-
cose-lowering agents for managing T2DM. Treat-
ment with semaglutide leads to weight reduction,
decreased cardiovascular risk, and lowered sys-
tolic blood pressure, all with minimal incidence
of hypoglycemia [9]. In subcutaneous and oral
forms, semaglutide demonstrated the great-
est glycemic and weight loss benefits from all
GLP-1 RAs and has shown reduced rates of major
adverse cardiovascular events in patients with
T2DM [10,11]. Many recent studies have evaluat-
ed GLP-1 RA's potential benefits in MASLD man-
agement. GLP-1RAs are thought to provide indi-
rect liver benefits through improved metabolism,
weight loss, and their multiorgan effects [12,13].
(Figure 3). A recent meta-analysis concluded
that daily semaglutide may be the most effec-
tive treatment for MASLD and T2DM compared to
other GLP-1 RAs [14].

PANCREAS

T Insulin secretion
- Glucagon secretion

(o119 \

GASTROINTESTINAL TRACT

\L Gastric emptying
.Chylomicron production and
secretion

Newsome et al. conducted one of the first tri-
als on semaglutide’s efficacy in MASLD patients
in 2021 and showed promising results. In the
phase llb study involving 320 patients with MASH
and liver fibrosis, daily semaglutide 0.4 mg for 72
weeks led to more patients achieving MASH res-
olution without worsening fibrosis than placebo.
While the trial did not show significant improve-
ments in fibrosis, it was suggested that a more
extended treatment period might be needed to
evaluate its effectiveness [15] entirely. A 2024
post-hoc analysis using Artificial Intelligence
machine learning models found a significant
reduction in biopsy slides from the mentioned
trial, suggesting it was a more sensitive method
than traditional histopathology [16]. Subsequent
trials on semaglutide for MASLD have been con-
ducted, and their findings are summarised in
Table 1.

After showing inconsistent results in improv-
ing MASH-related fibrosis, a significant break-
through occurred at the end of 2024. The first
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Figure 3. Overview of the pleiotropic effects of GLP-TRAs in managing MASLD/MASH [12,13]. ER - endoplasmic reticulum.
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Table 1. The latest publications on the efficacy of semaglutide in MASLD [19-25].

Publication Methods Results
Gadetal.  Anopen-labelled intervention study with 180 patients - A substantial improvement in lipid profile, liver
2024 classified into three parallel groups (1:1:1): enzymes, and body mass index, especially in group Il
- group I received oral semaglutide (up to 14mg) daily - Only group Il showed a consistent increase in HDL
- group Il patients received injectable semaglutide (up - Group Il had significantly lower scores of the fibrosis-4
to 2mg) once-weekly score (FIB-4), liver stiffness measurement (LSM), and
- group lll received pioglitazone and/or vitamin E controlled attenuation parameter (CAP) at 6 and 12
months (p < 0.001)
Loombaet A double-blind, placebo-controlled phase 2 trial with 71 - After 48 weeks, there was no statistically significant
al. 2023 patients with biopsy-confirmed MASH-related cirrhosis difference between the two groups in the proportion of
and body-mass index (BMI) of 27 kg/m2 or more, who patients with an improvement in liver fibrosis of one
were randomly assigned (2:1) to receive either once- stage or more without worsening of MASH
weekly subcutaneous semaglutide 2.4 mg or placebo - There was also no significant difference between
groups in the proportion of patients who achieved
MASH resolution (p = 0.29)
Volpe etal. A prospective, single-arm, real-life study with 48 - Asignificant decrease in anthropometric and
2022 patients treated with subcutaneous semaglutide (up to glucometabolic parameters, insulin resistance, liver
Tmg) once-weekly in add-on to metformin for 52 weeks enzymes, and laboratory indices of hepatic steatosis
during treatment.
- Fat mass and visceral adipose tissue (VAT) decreased
- Ultrasound-assessed VAT thickness and the 12-point
steatosis score also declined at T3 up to T12
— Liver steatosis improved in most patients (70%),
showing a reduction by at least one class in the
semiquantitative ultrasound staging
Flintetal.  Arandomised, double-blind, placebo-controlled trial - Decrease in liver enzymes, body weight and HbAlc with
2021 with 67 patients with liver stiffness 2.50-4.63 kPa by semaglutide
magnetic resonance elastography (MRE) and liver - Reductions in liver steatosis were significantly greater
steatosis 210% by MRI proton density fat fraction (MRI- with semaglutide (estimated treatment ratios: 0.70
PDFF), randomised to once-daily subcutaneous [0.59,0.84], P = 0.0002; 0.47 [0.36, 0.60], P < 0.0001;
semaglutide 0.4 mg (n = 34) or placebo (n = 33). and 0.50 [0.39, 0.66], P < 0.0001) and more subjects
achieved a = 30% reduction in liver fat content with
semaglutide at weeks 24, 48 and 72, (all P < 0.001)
- Not signifcant differences in liver stiffness with
semaglutide
Kitsunaiet - A secondary analysis of a multicenter, retrospective, - Oral semaglutide significantly improved the hepatic
al. 2025 observational study, analyzing oral semaglutide upto  steatosis index (from 46.1 to 44.6, p < 0.001) and FIB-4
14 mg once-daily (from 1.04 to 0.96, p < 0.001)
- Subjects with suspected MASLD were placed in an - Improvement in the FIB-4 index was significantly
overall group; a subpopulation from an overall group negatively correlated with the baseline FIB-4 index.
at high risk for hepatic fibrosis was placed in a high- - HbATlc, body mass index, systolic blood pressure, and
risk group (n = 67); and the remaining subjects were lipid profile decreased in the overall cohort
placed in a low-risk group (n = 102) - The mean values of liver enzymes showed a significant
improvement
Araietal.  Asingle-arm, open-label pilot study with 16 patients - Semaglutide decreased body weight, levels of liver-
2022 receiving semaglutide initiated at a dose of 3 mg once related biochemistry, plasma glucose, HbAlc, HOMA-IR,
daily, which was sequentially increased to 7 mg at 4 triglyceride, CAP and liver fibrosis markers (fibrosis-4
weeks and 14 mg at 8 weeks (maintenance dose) index, ferritin, and type IV collagen 7 s)
- Changes in body weight were correlated with those in
levels of ALT (alanine aminotransferase) and CAP
- Semaglutide did not decrease liver stiffness
measurement
Alkhouriet A phase Il, open-label, proof-of-concept trial involved Compared with semaglutide monotherapy, combination
al. 2022 patients with mild-to-moderate fibrosis due to MASH,  treatments resulted in greater improvements in liver

who were randomized to three groups:

A. Semaglutide 2.4 mg/week (n = 21)

B. Semaglutide 2.4 mg/week and once-daily, cilofexor
30mg(n=22)

C. Semaglutide 2.4 mg/week and once-daily, cilofexor
100 mg (n = 22)

steatosis measured by MRI-PDFF (least-squares mean of

absolute changes: ranging from -9.8% to -11.0% vs.-8.0%;

the difference was statistically significant only between
the semaglutide and semaglutide + firsocostat groups) as
well as in non-invasive tests of liver fibrosis and liver
biochemistry
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results of the Phase Il ESSENCE trial emerged,
which evaluated once-weekly 2.4 mg semaglutide
in adults with MASH and moderate to advanced
liver fibrosis (F2—F3). At The Liver Meeting 2024,
Phil Newsome (London, UK) presented an inter-
im analysis from the 72-week data, highlighting
promising results in addressing MASH-related
fibrosis. Semaglutide demonstrated significant
superiority over placebo on both primary end-
points. A greater proportion of patients receiving
semaglutide achieved resolution of steatohepati-
tis without worsening fibrosis. More notably, 37%
of semaglutide-treated patients showed improved
fibrosis without worsening steatohepatitis, com-
pared to 22.5% in the placebo group. This study
confirmed semaglutide's effectiveness in improv-
ing liver fibrosis, with the histological improve-
ments assessed through liver biopsies [17].

Conclusions

The ESSENCE trial and Al-driven liver histology
assessments highlight semaglutide's poten-
tial to transform MASH-related fibrosis treat-
ment. Promising results show semaglutide out-
performs placebo in improving liver histology
and fibrosis, offering a new therapeutic option
for MASH. Following the positive outcomes of
the trial, Novo Nordisk expects to file for regula-
tory approvals in the US and EU in the first half
of 2025. Given these findings, continued invest-
ment in clinical trials is essential to explore the
long-term benefits of semaglutide in MASLD
management. There are ongoing trials combin-
ing semaglutide with other therapies, such as
luseogliflozin (UMINO00045003) and zalfermin
(NCT05016882). Recent studies have also high-
lighted the effectiveness of novel incretin-based
analogs, including dual GLP-1/GIP agonists
(tirzepatide), dual GLP-1/glucagon agonists
(survodutide, pemvidutide, and cotadutide) and
GLP-1/GIP/GCGR agonist (retarutide) in reducing
liver fat and fibrosis. These innovative therapies
offer promising potential for the future manage-
ment of MASLD [18].

Acknowledgements

Authors' contribution: All the authors involved in draft-
ing or revising the article and approved of the submit-

Journal of Medical Science 2025 March;94(1)

ted version. Study conception and design: Zasadzinska
M, Borowski G; Original draft preparation: Zasadzinska
M, Borowski G.

Conflict of interest statement
The authors declare no conflict of interest.

Funding sources
There are no sources of funding to declare.

References

1. Younossi ZM, Golabi P, Paik JM, Henry A, Van Don-
gen C, Henry L. The global epidemiology of nonal-
coholic fatty liver disease (NAFLD) and nonalcoholic
steatohepatitis (NASH): a systematic review. Hepa-
tology. 2023 Apr 1;77(4):1335-1347. doi: 10.1097/
HEP.0000000000000004.

2. Rinella ME, Lazarus JV, Ratziu V, Francque SM, San-
yal AJ, Kanwal F, Romero D, Abdelmalek MF, Anstee
QM, Arab JP, Arrese M, Bataller R, Beuers U, Boursi-
er J, Bugianesi E, Byrne CD, Castro Narro GE, Chow-
dhury A, Cortez-Pinto H, Cryer DR, Cusi K, El-Kassas
M, Klein S, Eskridge W, Fan J, Gawrieh S, Guy CD, Har-
rison SA, Kim SU, Koot BG, Korenjak M, Kowdley KV,
Lacaille F, Loomba R, Mitchell-Thain R, Morgan TR,
Powell EE, Roden M, Romero-Gémez M, Silva M, Singh
SP, Sookoian SC, Spearman CW, Tiniakos D, Valenti L,
Vos MB, Wong VW, Xanthakos S, Yilmaz Y, Younos-
si Z, Hobbs A, Villota-Rivas M, Newsome PN; NAFLD
Nomenclature consensus group. A multisociety Del-
phi consensus statement on new fatty liver disease
nomenclature. Hepatology. 2023 Dec 1;78(6):1966-
1986. doi: 10.1097/HEP.0000000000000520.

3. Younossi Z, Tacke F, Arrese M, Chander Sharma B,
Mostafa |, Bugianesi E, Wai-Sun Wong V, Yilmaz
Y, George J, Fan J, Vos MB. Global Perspectives on
Nonalcoholic Fatty Liver Disease and Nonalcohol-
ic Steatohepatitis. Hepatology. 2019 Jun;69(6):2672-
2682. doi: 10.1002/hep.30251.

4. Barb D, Repetto EM, Stokes ME, Shankar SS, Cusi K.
Type 2 diabetes mellitus increases the risk of hepat-
ic fibrosis in individuals with obesity and nonalco-
holic fatty liver disease. Obesity (Silver Spring). 2021
Nov;29(11):1950-1960. doi: 10.1002/0by.23263.

5. Gruben N, Shiri-Sverdlov R, Koonen DP, Hofker MH.
Nonalcoholic fatty liver disease: A main driver of
insulin resistance or a dangerous liaison? Biochim
Biophys Acta. 2014 Nov;1842(11):2329-2343. doi:
10.1016/j.bbadis.2014.08.004.

6. European Association for the Study of the Liver
(EASL); European Association for the Study of Dia-
betes (EASD); European Association for the Study of
Obesity (EASO). EASL-EASD-EASO Clinical Practice
Guidelines for the management of non-alcoholic fat-
ty liver disease. Diabetologia. 2016 Jun;59(6):1121-
40. doi: 10.1007/s00125-016-3902-y.

7. European Association for the Study of the Liver
(EASL); European Association for the Study of Dia-
betes (EASD); European Association for the Study
of Obesity (EASO). EASL-EASD-EASO Clinical Prac-
tice Guidelines on the Management of Metabol-
ic Dysfunction-Associated Steatotic Liver Disease



10.

11.

12.

13.

14.

15.

16.

7.

(MASLD). Obes Facts. 2024;17(4):374-444. doi:
10.1159/000539371. Epub 2024 Jun 7. Erratum in:
Obes Facts. 2024;17(6):658. doi: 10.1159/000541386.

. Kanwal F, Shubrook JH, Adams LA, Pfotenhauer K,

Wai-Sun Wong V, Wright E, Abdelmalek MF, Harri-
son SA, Loomba R, Mantzoros CS, Bugianesi E, Eck-
el RH, Kaplan LM, El-Serag HB, Cusi K. Clinical Care
Pathway for the Risk Stratification and Management
of Patients With Nonalcoholic Fatty Liver Disease.
Gastroenterology. 2021 Nov;161(5):1657-1669. doi:
10.1053/j.gastro.2021.07.049.

. Sorli C, Harashima SI, Tsoukas GM, Unger J, Karshgl

JD, Hansen T, Bain SC. Efficacy and safety of once-
weekly semaglutide monotherapy versus placebo
in patients with type 2 diabetes (SUSTAIN 1): a dou-
ble-blind, randomised, placebo-controlled, parallel-
group, multinational, multicentre phase 3a trial. Lan-
cet Diabetes Endocrinol. 2017 Apr;5(4):251-260. doi:
10.1016/S2213-8587(17)30013-X.

Marso SP, Bain SC, Consoli A, Eliaschewitz FG, Jédar
E, Leiter LA, Lingvay |, Rosenstock J, Seufert J, War-
ren ML, Woo V, Hansen O, Holst AG, Pettersson J,
Vilsbgll T, SUSTAIN-6 Investigators. Semaglutide
and Cardiovascular Outcomes in Patients with Type
2 Diabetes. N Engl J Med. 2016 Nov 10;375(19):1834-
1844. doi: 10.1056/NEJM0al607141.

Nauck MA, Meier JJ. MANAGEMENT OF ENDOCRINE
DISEASE: Are all GLP-1 agonists equal in the treat-
ment of type 2 diabetes? Eur J Endocrinol. 2019
Dec;181(6):R211-R234. doi: 10.1530/EJE-19-0566.
Yabut JM, Drucker DJ. Glucagon-like Peptide-1
Receptor-based Therapeutics for Metabolic Liver
Disease. Endocr Rev. 2023 Jan 12;44(1):14-32. doi:
10.1210/endrev/bnac018.

Chen Y, Xu YN, Ye CY, Feng WB, Zhou QT, Yang DH,
Wang MW. GLP-1 mimetics as a potential therapy for
nonalcoholic steatohepatitis. Acta Pharmacol Sin.
2022 May;43(5):1156-1166. doi: 10.1038/s41401-021-
00836-9.

Yuan X, Gao Z, Yang C, Duan K, Ren L, Song G. Com-
paring the effectiveness of long-term use of dai-
ly and weekly glucagon-like peptide-1 receptor ago-
nists treatments in patients with nonalcoholic fatty
liver disease and type 2 diabetes mellitus: a network
meta-analysis. Front Endocrinol (Lausanne). 2023
Jun 5;14:1170881. doi: 10.3389/fendo.2023.1170881.
Newsome PN, Buchholtz K, Cusi K, Linder M,
Okanoue T, Ratziu V, Sanyal AJ, Sejling AS, Harri-
son SA; NN9931-4296 Investigators. A Placebo-Con-
trolled Trial of Subcutaneous Semaglutide in Non-
alcoholic Steatohepatitis. N Engl J Med. 2021 Mar
25;384(12):1113-1124. doi: 10.1056/NEJM0a2028395.
Ratziu V, Francque S, Behling CA, Cejvanovic V,
Cortez-Pinto H, lyer JS, Krarup N, Le Q, Sejling
AS, Tiniakos D, Harrison SA. Artificial intelli-
gence scoring of liver biopsies in a phase Il tri-
al of semaglutide in nonalcoholic steatohepatitis.
Hepatology. 2024 Jul 1;80(1):173-185. doi: 10.1097/
HEP.0000000000000723.

Novo Nordisk A/S: Semaglutide 2.4mg demonstrates
superior improvement in both liver fibrosis and MASH
resolution in the ESSENCE trial n.d. https://www.

18.

19.

20.

21.

22.

23.

24.

25.

novonordisk.com/news-and-media/news-and-ir-
materials/news-details.html?id=171971 (accessed
January 11, 2025).

Xie C, Alkhouri N, Elfeki MA. Role of incretins and glu-
cagon receptor agonists in metabolic dysfunction-
associated steatotic liver disease: Opportunities and
challenges. World J Hepatol. 2024 May 27;16(5):731-
750. doi: 10.4254/wjh.v16.i5.731.

Gad Al, Ibrahim NF, Almadani N, Mahfouz R, Nofal
HA, El-Rafey DS, Ali HT, EI-Hawary AT, Sadek AMEM.
Therapeutic Effects of Semaglutide on Nonalcohol-
ic Fatty Liver Disease with Type 2 Diabetes Mellitus
and Obesity: An Open-Label Controlled Trial. Dis-
eases. 2024 Aug 17;12(8):186. doi: 10.3390/diseas-
es12080186.

Flint A, Andersen G, Hockings P, Johansson L, Mors-
ing A, Sundby Palle M, Vogl T, Loomba R, Plum-M&r-
schel L. Randomised clinical trial: semaglutide ver-
sus placebo reduced liver steatosis but not liver
stiffness in subjects with non-alcoholic fatty liver
disease assessed by magnetic resonance imaging.
Aliment Pharmacol Ther. 2021 Nov;54(9):1150-1161.
doi: 10.1111/apt.16608.

Loomba R, Abdelmalek MF, Armstrong MJ, Jara M,
Kjeer MS, Krarup N, Lawitz E, Ratziu V, Sanyal AJ,
Schattenberg JM, Newsome PN; NN9931-4492 inves-
tigators. Semaglutide 2:4 mg once weekly in patients
with non-alcoholic steatohepatitis-related cirrhosis:
arandomised, placebo-controlled phase 2 trial. Lan-
cet Gastroenterol Hepatol. 2023 Jun;8(6):511-522.
doi: 10.1016/S2468-1253(23)00068-7.

Volpe S, Lisco G, Fanelli M, Racaniello D, Colaianni V,
Triggiani D, Donghia R, Crudele L, Rinaldi R, Sabba C,
Triggiani V, De Pergola G, Piazzolla G. Once-Week-
ly Subcutaneous Semaglutide Improves Fatty Liver
Disease in Patients with Type 2 Diabetes: A 52-Week
Prospective Real-Life Study. Nutrients. 2022 Nov
4;14(21):4673. doi: 10.3390/nu14214673.

Kitsunai H, Shinozaki Y, Furusawa S, Kitao N, Ito M,
Kurihara H, Oba-Yamamoto C, Takeuchi J, Naka-
mura A, Takiyama Y, Nomoto H. The Effects of Oral
Semaglutide on Hepatic Fibrosis in Subjects with
Type 2 Diabetes in Real-World Clinical Practice: A
Post Hoc Analysis of the Sapporo-Oral SEMA Study.
Pharmaceuticals (Basel). 2025 Jan 19;18(1):129. doi:
10.3390/ph18010129.

Arai T, Atsukawa M, Tsubota A, Ono H, Kawano T,
Yoshida Y, Okubo T, Hayama K, Nakagawa-Iwashita
A, Itokawa N, Kondo C, Nagao M, Iwakiri K. Efficacy
and safety of oral semaglutide in patients with non-
alcoholic fatty liver disease complicated by type 2
diabetes mellitus: A pilot study. JGH Open. 2022 Jun
16;6(7):503-511. doi: 10.1002/jgh3.12780.

Alkhouri N, Herring R, Kabler H, Kayali Z, Hassanein
T, Kohli A, Huss RS, Zhu Y, Billin AN, Damgaard LH,
Buchholtz K, Kjaer MS, Balendran C, Myers RP, Loom-
ba R, Noureddin M. Safety and efficacy of combina-
tion therapy with semaglutide, cilofexor and firsoco-
stat in patients with non-alcoholic steatohepatitis: A
randomised, open-label phase Il trial. J Hepatol. 2022
Sep;77(3):607-618. doi: 10.1016/j.jhep.2022.04.003.

Journal of Medical Science 2025 March;94(1)

85



