
ORIGINAL ARTICLE

Efficacy and safety of oral semaglutide in patients with
non-alcoholic fatty liver disease complicated by type
2 diabetes mellitus: A pilot study
Taeang Arai,* Masanori Atsukawa,* Akihito Tsubota,† Hirotaka Ono,* Tadamichi Kawano,* Yuji Yoshida,*
Tomomi Okubo,* Korenobu Hayama,* Ai Nakagawa-Iwashita,* Norio Itokawa,* Chisa Kondo,*
Mototsugu Nagao‡ and Katsuhiko Iwakiri*

Division of *Gastroenterology and Hepatology, ‡Endocrinology, Diabetes and Metabolism, Nippon Medical School and †Core Research Facilities for Basic

Science, Research Center for Medical Sciences, The Jikei University School of Medicine, Tokyo, Japan

Key words

controlled attenuation parameter, GLP-1 receptor
agonists, liver fibrosis, non-alcoholic fatty liver dis-
ease, semaglutide.

Accepted for publication 5 June 2022.

Correspondence

Masanori Atsukawa, Division of Gastroenterology
and Hepatology, Nippon Medical School, 1-1-5,
Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan.
Email: momogachi@yahoo.co.jp

Declaration of conflict of interest: The authors
have no potential conflicts of interest to declare
concerning the study.

Abstract
Background and Aim: This study aimed to clarify the efficacy and safety of oral
semaglutide treatment in patients with non-alcoholic fatty liver disease (NAFLD)
complicated by type 2 diabetes mellitus (T2DM).
Methods: This was a single-arm, open-label pilot study. Sixteen patients with
NAFLD who received oral semaglutide for T2DM were included in the analysis. Oral
semaglutide was initiated at a dose of 3 mg once daily, and the dose was sequentially
increased to 7 mg at 4 weeks and 14 mg at 8 weeks (maintenance dose) until the end
of the 24-week trial.
Results: Body weight and levels of liver-related biochemistry, plasma glucose, and
hemoglobin A1c decreased significantly from baseline to 12 weeks. These significant
decreases were maintained until the end of the trial. Additionally, levels of the homeo-
stasis model assessment-insulin resistance and triglyceride significantly decreased at
24 weeks. Controlled attenuation parameter (CAP) values significantly decreased
from baseline to 24 weeks. Changes in body weight were correlated with those in
levels of alanine aminotransferase (r = 0.52) and CAP (r = 0.72). As for liver fibrosis
markers, significant decreases from baseline to 24 weeks in levels of the fibrosis-4
index, ferritin, and type IV collagen 7 s were found; however, the liver stiffness mea-
surement did not significantly decrease. Most adverse events were grade 1–2 transient
gastrointestinal disorders.
Conclusions: Oral semaglutide treatment in patients with NAFLD complicated by
T2DM improved impaired liver function, hypertriglyceridemia, insulin resistance, and
hepatic steatosis, as well as improving diabetic status and reducing body weight.

Introduction
Non-alcoholic fatty liver disease (NAFLD) is the most common
chronic liver disease, accounting for approximately 25% of
chronic liver disease cases worldwide.1–3 Some patients with
NAFLD exhibit liver necroinflammation and fibrosis, resulting in
the development of liver cirrhosis and hepatocellular carcinoma.4

NAFLD is a multifactorial disease mutually associated with met-
abolic syndrome.5 Particularly, insulin resistance and type 2 dia-
betes mellitus (T2DM) induce NAFLD onset, deterioration of
liver inflammation/fibrosis, and development of hepatocellular
carcinoma.6,7 Currently, there is no approved pharmacotherapy
for NAFLD, although pioglitazone and vitamin E have been pro-
posed as treatment options, given their histological improvement
effects on NAFLD. In general, lifestyle modifications for weight
reduction and treatment of extrahepatic comorbidities take

precedence over direct NAFLD treatment.8–10 Recently, anti-
diabetic drugs, such as glucagon-like peptide-1 receptor ago-
nists (GLP-1 RAs)11–13 and sodium/glucose cotransporter
2 inhibitors (SGLT2-Is),14–20 have been investigated as effec-
tive drugs for NAFLD treatment.

GLP-1 RAs, including semaglutide, are anti-diabetic drugs
classified as incretin mimetics, which promote insulin secretion
in a blood glucose-dependent manner by acting on the pancreatic
β cells and decrease blood glucose levels by suppressing gluca-
gon secretion. Additionally, GLP-1 RAs promote a feeling of
fullness by activating GLP-1 receptors in the hypothalamus, thus
reducing appetite by delaying gastric emptying, leading to weight
reduction.21 Subcutaneous injection of GLP-1 RAs has been
reported effective in improving liver function and histology in
patients with NAFLD.11–13 However, the reluctance, on the part
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of patients and/or physicians, to use injectable products, as well
as the time and effort required the patients to learn the injection
procedures and the general lack of medical resources have hin-
dered the broader adoption of GLP-1 RA injection treatment in
clinical practice.22 In contrast, oral semaglutide, which is the
only approved oral form of GLP-1 RAs, can resolve the short-
comings of injectable products and, accordingly, may promote
the adoption of GLP-1 RA treatment. Oral semaglutide has been
reported to facilitate blood glucose control and decrease body
weight in patients with T2DM, as shown by the treatment out-
comes of GLP-1 RA injection.23 However, there is, as yet, no
published report on the efficacy and safety of oral semaglutide
treatment in patients with NAFLD complicated by T2DM.
Accordingly, this pilot study is the first to assess the efficacy and
safety of 24-week oral semaglutide treatment in patients with
NAFLD complicated by T2DM.

Methods

Study design. This was a single-arm, open-label pilot study
(UMIN registration no. 000045572). Among patients who visited
Nippon Medical School Hospital (Tokyo, Japan), 17 consecutive
patients with NAFLD received oral semaglutide treatment for the
first time for T2DM with hemoglobin A1c (HbA1c) levels ≥6.2%
despite dietary/exercise therapies and/or other antidiabetic drugs.
NAFLD was diagnosed by (i) evidence of fat deposition on ultra-
sonography; (ii) daily alcohol consumption of <30 g for men and
<20 g for women; and (iii) absence of other chronic liver dis-
eases, such as viral hepatitis B or C, autoimmune hepatitis, pri-
mary biliary cholangitis, Wilson’s disease, and hemochromatosis.
The main exclusion criteria were as follows: (i) age <20 years;
(ii) new administration of vitamin E or antidiabetic drugs within
12 weeks prior to oral semaglutide treatment; (iii) weight loss
≥5% within 12 weeks prior to oral semaglutide treatment;
(iv) decompensated cirrhosis; and (v) pregnancy or lactation. The
participants received oral semaglutide treatment over 24 weeks.
Treatment was initiated at a dose of 3 mg once daily for the first
4 weeks, after which the dose was increased to 7 mg daily for
the next 4 weeks, followed by an increase to 14 mg daily for
another 4 weeks, all the while monitoring for any adverse events.
The dose was then maintained at 14 mg daily for the remaining
12 weeks of the study. Three patients were switched from
dipeptidyl peptidase-4 inhibitors (DPP4-Is) to oral semaglutide.
For the other patients, no changes in antidiabetic or anti-
dyslipidemic medications including dosage were made during the
observation period (Table S1, Supporting information). One of
the 17 patients who received oral semaglutide treatment was lost
to follow-up (non-adherence). The remaining 16 patients were
included in this analysis. This study was conducted in accor-
dance with the ethical guidelines of the 2013 Declaration of
Helsinki and approved by the Ethics Committee of Nippon Medi-
cal School Hospital (approval number: B-2021-390). All partici-
pants provided written informed consent prior to their inclusion
in the study. All treatments were provided as part of the routine
care of the participants.

Clinical and laboratory data. Clinical and laboratory data
were collected at the midpoint (12 weeks) and the conclusion
(24 weeks) of the treatment. Body mass index (BMI) was

calculated as weight (kg) divided by height squared (m2). Labo-
ratory analyses included complete blood count, routine liver bio-
chemistry (aspartate aminotransferase [AST], alanine
aminotransferase [ALT], albumin, and gamma glutamyl tran-
speptidase [γ-GTP]), kidney biochemistry (urea nitrogen, creati-
nine, and estimated glomerular filtration rate), fasting lipids
(triglyceride, high-density lipoprotein [HDL] cholesterol, and

Table 1 Baseline characteristics of the 16 patients with NAFLD com-
plicated by T2DM

Factors n = 16

Age (years) 53 (41–62)
Gender (men/women) 9/7
Body weight (kg) 74.4 (72.0–86.9)
BMI (kg/m2) 29.6 (27.4–33.7)
Platelets (�103/μL) 231 (183–285)
AST (U/L) 40 (37–50)
ALT (U/L) 67 (44–81)
γ-GTP (U/L) 66 (55–114)
eGFR (mL/min/1.73m2) 67 (61–94)
Uric acid (mg/dl) 5.3 (5.0–6.9)
LDL cholesterol (mg/dL) 101 (84–141)
HDL cholesterol (mg/dL) 45 (43–51)
Triglyceride (mg/dL) 175 (122–246)
Plasma glucose (mg/dL) 123 (119–138)
HbA1c (%) 6.9 (6.6–7.3)
Insulin (μU/mL) 19.8 (15.4–32.8)
HOMA-IR 6.6 (4.3–11.2)
Method for the diagnosis of NAFLD
Ultrasonography only 12 (75.0%)
Histopathological diagnosis 4 (25.0%)

Diabetes treatment prior to semaglutide
Diet/exercise only (without antidiabetic drugs) 11 (68.8%)
Anti-diabetic drugs 5 (31.3%)
Biguanides 3 (18.8%)
SGLT2-Is 1 (6.3%)
DPP4-Is 3 (18.8%)
Insulin 2 (12.5%)

Anti-dyslipidemic drugs 9 (56.3%)
Statins 7 (43.8%)
Ferritin (ng/mL) 135.2 (101.3–259.6)
Type IV collagen 7 s (ng/mL) 4.1 (3.6–5.7)
WFA+-M2BP (C.O.I.) 0.85 (0.68–1.12)
FIB-4 index 1.42 (0.69–3.25)
CAP (dB/m) 344 (312–354)
LSM (kPa) 5.5 (5.1–16.0)

Data are presented as numbers (percentages) or medians (interquartile
ranges).
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI,
body mass index; CAP, controlled attenuation parameter; DPP4-Is,
dipeptidyl peptidase-4 inhibitors; eGFR, estimated glomerular filtration
rate; FIB-4, fibrosis-4; HbA1c, hemoglobin A1c; HDL, high-density lipo-
protein; HOMA-IR, homeostasis model assessment-insulin resistance;
LDL, low-density lipoprotein; LSM, liver stiffness measurement;
NAFLD, non-alcoholic fatty liver disease; SGLT2-Is, sodium glucose
cotransporter 2 inhibitors; T2DM, type 2 diabetes mellitus; WFA+-
M2BP, Wisteria floribunda agglutinin-positive Mac-2-binding protein;
γ-GTP, gamma glutamyl transpeptidase.
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low-density lipoprotein [LDL] cholesterol), diabetes-related tests
(fasting plasma glucose, HbA1c, and immunoreactive insulin),
and uric acid. As an index of insulin resistance, the homeostasis
model assessment-insulin resistance (HOMA-IR) was calculated
as follows: fasting immunoreactive insulin (μU/mL) � fasting
plasma glucose (mg/dL)/405.24 Ferritin,25 type IV collagen
7 s,26,27 and Wisteria floribunda agglutinin-positive Mac-
2-binding protein (WFA+-M2BP)27–29 were measured as liver
fibrosis markers of NAFLD. The fibrosis-4 (FIB-4) index was
calculated to estimate the degree of liver fibrosis, as previously
reported.30,31 Liver stiffness measurement (LSM) and controlled
attenuation parameter (CAP) were assessed through transient
elastography, using FibroScan 502 equipped with the M-probe
(Echosens SA, Paris, France) at the initiation and 24 weeks of
oral semaglutide treatment. One patient could not be measured
due to severe obesity (Table S1).

Statistical analyses. Continuous variables are presented as
medians and interquartile ranges (IQRs) in parentheses, whereas
categorical variables are presented as numbers and percentages in
parentheses. The kinetics of the aforementioned factors were
examined using the Wilcoxon signed-rank test. Correlations
between continuous variables were analyzed using the Spe-
arman’s rank correlation coefficient. All statistical analyses were

performed using the IBM SPSS version 17.0 (IBM Japan, Tokyo,
Japan). The level of statistical significance was set at P < 0.05.

Results

Patient characteristics. The baseline characteristics of the
16 patients with NAFLD complicated by T2DM who received oral
semaglutide for 24 weeks are summarized in Table 1. There were
9 men and 7 women, with a median age of 53 (IQR, 41–62) years.
The median BMI value was 29.6 (27.4–33.7) kg/m2. The median
AST, ALT, and γ-GTP values were 40 (37–50) U/L, 67 (44–81)
U/L, and 66 (55–114) U/L, respectively. The median HbA1c and
HOMA-IR values were 6.9% (6.6–7.3%) and 6.6 (4.3–11.2). Four
of the 16 patients had histopathological evidence of NAFLD
(steatosis in ≥5% of hepatocytes) by liver biopsy in addition to the
diagnosis made by ultrasonography. Prior to semaglutide treatment,
11 patients (68.8%) received dietary and/or exercise therapies with-
out antidiabetic drugs, whereas the remaining 5 (31.3%) received
other antidiabetic drugs, including biguanides (n = 3), SGLT2-Is
(n = 1), DPP4-Is (n = 3), and insulin (n = 2). The median values
for fibrosis markers were as follows: 135.2 ng/mL for ferritin,
4.1 ng/mL for type IV collagen 7 s, 0.85 for WFA+-M2BP, and
1.42 for FIB-4 index. The median CAP and LSM values were
344 (312–354) dB/m and 5.5 (5.1–16.0) kPa, respectively. More
detailed information regarding each patient is presented in Table S1.

Table 2 Changes in clinical characteristics in the 16 patients who received oral semaglutide for 24 weeks

Semaglutide therapy

Baseline 12 weeks *P value 24 weeks *P value

Body weight (kg) 74.4 (72.0–86.9) 72.5 (70.8–85.0) <0.001 72.6 (67.8–83.5) <0.001
BMI (kg/m2) 29.6 (27.4–33.7) 28.7 (26.7–31.8) <0.001 28.4 (25.4–31.2) <0.001
Platelets (�103/μL) 231 (183–285) 249 (206–280) <0.05 238 (222–295) <0.01
AST (U/L) 40 (37–50) 32 (24–37) <0.001 30 (22–34) <0.001
ALT (U/L) 67 (44–81) 42 (32–47) < 0.01 34 (27–49) <0.01
γ-GTP (U/L) 66 (55–114) 44 (37–72) <0.001 41 (29–60) <0.001
eGFR (mL/min/1.73m2) 67 (61–94) 71 (60–88) 0.44 72 (65–87) 0.57
Uric acid (mg/dL) 5.3 (5.0–6.9) 5.4 (4.8–6.4) <0.05 5.9 (5.2–7.0) 0.92
LDL cholesterol (mg/dL) 101 (84–141) 80 (77–129) <0.01 125 (75–136) 0.11
HDL cholesterol (mg/dL) 45 (43–51) 43 (39–50) <0.05 47 (38–50) 0.44
Triglyceride (mg/dL) 175 (122–246) 150 (110–207) 0.10 128 (113–200) <0.05
Plasma glucose (mg/dL) 123 (119–138) 102 (98–110) <0.01 102 (93–106) <0.01
HbA1c (%) 6.9 (6.6–7.3) 6.0 (5.9–6.4) <0.001 5.9 (5.6–6.1) <0.001
Insulin (μU/mL) 19.8 (15.4–32.8) 23.5 (14.4–45.3) 0.15 15.6 (11.9–24.0) <0.05
HOMA-IR 6.6 (4.3–11.2) 6.4 (4.2–11.4) 0.96 4.3 (2.9–6.2) <0.01
Ferritin (ng/mL) 135.2 (101.3–259.6) — — 103.0 (56.3–235.2) <0.01
Type IV collagen 7 s (ng/mL) 4.1 (3.6–5.7) — — 3.5 (2.7–4.5) <0.05
WFA+-M2BP (C.O.I) 0.85 (0.68–1.12) — — 0.69 (0.51–1.00) 0.16
FIB-4 index 1.42 (0.69–3.25) — — 1.10 (0.53–2.03) <0.01
CAP (dB/m) 344 (312–354) — — 279 (251–334) <0.01
LSM (kPa) 5.5 (5.1–16.0) — — 6.5 (4.4–10.8) 0.17

Data are presented as medians (interquartile ranges).
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; CAP, controlled attenuation parameter; eGFR, estimated
glomerular filtration rate; FIB-4, fibrosis-4; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; HOMA-IR, homeostasis model assessment-insulin
resistance; LDL, low-density lipoprotein; LSM, liver stiffness measurement; WFA+-M2BP, Wisteria floribunda agglutinin-positive Mac-2-binding pro-
tein; γ-GTP, gamma glutamyl transpeptidase.
*Versus baseline.
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Efficacy of oral semaglutide. The changes in each
parameter, from baseline to 12 and 24 weeks of oral semaglutide
treatment, are shown in Table 2, Figures 1, and 2. Significant
decreases in body weight, BMI, liver-related biochemistry (AST,
ALT, and γ-GTP), plasma glucose, and HbA1c were found at
12 weeks, compared with the baseline values. These significant
reductions were maintained at 24 weeks. Significant reductions
from baseline in HOMA-IR were also found at 24 weeks. The
platelet count significantly increased from baseline to 12 weeks,
and this increase was maintained at 24 weeks. As for changes in
fasting lipids, triglyceride levels decreased gradually, with a sig-
nificant decrease from 175 (122–246) mg/dL at baseline to
128 (113–200) mg at 24 weeks. The median CAP values signifi-
cantly decreased from 344 (312–354) dB/m at baseline to
279 (251–334) dB/m at week 24. Changes in body weight were
correlated with those in ALT (r = 0.52, P < 0.05) and CAP
(r = 0.72, P < 0.01) (Fig. 3).

Anti-fibrotic effect of oral semaglutide. As for
changes in liver fibrosis markers (Table 2 and Fig. 4), the median

levels of the FIB-4 index, ferritin, and type IV collagen 7 s sig-
nificantly decreased from 1.42, 135.2 ng/mL, and 4.1 ng/mL at
baseline to 1.10, 103.0, and 3.5 ng/mL at 24 weeks, respectively.
WFA+-M2BP and LSM values showed no significant changes
from baseline to 24 weeks of the treatment.

Adverse events. Most adverse events were gastrointestinal
disorders of grade 1 (mild) to grade 2 (moderate) severity and
were transient (Table 3). Adverse events (nausea) led to drug
dose reduction in three patients. One of the three patients had a
temporary drug reduction (from a maintenance dose of 14–7 mg;
42 days), and the final maintenance dose of 14 mg was well tol-
erated. In the other two patients, nausea was controlled by reduc-
ing the maintenance dose to 3 mg. No grade 3 (severe) or higher
adverse events or deaths occurred during the treatment period. In
one case, semaglutide treatment was temporarily discontinued for
28 days because of urinary tract infection after bladder biopsy.
No patients prematurely discontinued treatment due to
semaglutide-related adverse events.

Figure 1 Changes from baseline in (a) body weight, (b) body mass index (BMI), (c) platelets, (d) aspartate aminotransferase (AST), (e) alanine ami-
notransferase (ALT), and (f) gamma glutamyl transpeptidase (γ-GTP) in patients treated with oral semaglutide for 24 weeks. Error bars show the
interquartile range. *P < 0.05, **P < 0.01 versus baseline.
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Discussion
Placebo-controlled trials of subcutaneous liraglutide and
semaglutide showed the improvement effect of GLP-1 RAs
on liver histology in patients with NAFLD.12,13 The LEAN
study indicated that 9 of 23 (39%) patients with NASH who
received subcutaneous liraglutide (1.8 mg daily) for 48 weeks
had resolution of NASH, as confirmed by biopsy, and the
resolution rate was significantly higher than that in the pla-
cebo group (2 of 22; 9%).12 Another placebo-controlled trial
of 72-week subcutaneous semaglutide, involving 320 patients
with NASH, demonstrated that semaglutide reduced liver
steatosis and inflammation without exacerbating liver fibrosis,
leading to NASH resolution.13 However, patients and physi-
cians are generally reluctant to administer subcutaneous

injections. In particular, antidiabetic drugs must be continu-
ously administered over a long period in many patients; there-
fore, even when the frequency of administration is only once a
week, the long-term treatment is not desirable.22,32 Oral
semaglutide, which has recently become available in clinical prac-
tice, may facilitate the introduction of GLP-1 RA treatment by
compensating for this limitation of subcutaneous GLP-1 RAs. In
the research reported here—a single-arm pilot study—we found
that 24-week oral semaglutide treatment in patients with NAFLD
complicated by T2DM improved insulin resistance, diabetes
mellitus, hypertriglyceridemia, impaired liver function, and hepatic
steatosis, while also decreasing body weight. To our knowledge,
this is the first report on the efficacy and safety of oral
semaglutide treatment in patients with NAFLD complicated
by T2DM.

Figure 2 Changes from baseline in (a) plasma glucose, (b) hemoglobin A1c (HbA1c), (c) homeostasis model assessment-insulin resistance
(HOMA-IR), and (d) triglyceride in patients treated with oral semaglutide for 24 weeks. Error bars show the interquartile range. *P < 0.05, **P < 0.01
versus baseline.
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In this study, we found significant correlations between
changes in body weight and levels of ALT or CAP. These find-
ings suggest that semaglutide may have indirect effects on
hepatic steatosis and inflammation by improving obesity and
insulin resistance, which are the key drivers of NAFLD onset
and progression. Preclinical studies have shown the direct effects
of GLP-1 RAs on liver function, such as suppression of de novo
lipogenesis,33 promotion of fatty acid β-oxidation, improvement
of insulin signals,34 and anti-inflammatory actions.35 These meta-
bolic modulations may contribute to the improvement or reduc-
tion of the pathogenesis of NAFLD. The study included mostly
obese patients with severe insulin resistance. Therefore, further
studies are needed to determine the efficacy of oral semaglutide
in lean/nonobese NAFLD, which is relatively common in
Japanese patients.36,37

A consensus regarding the influence of GLP-1 RAs on
liver fibrosis in patients with NAFLD has not yet been
reached. The above-referenced placebo-controlled trials of
subcutaneous liraglutide12 and semaglutide13 demonstrated
that GLP-1 RAs have inhibitory effects on the exacerbation of
liver fibrosis but do not result in significant improvement in
this disease. Similarly, in the current study, we failed to deter-
mine the improvement effect of oral semaglutide on liver
fibrosis. However, the following reasons should be considered:
(i) histological evaluation by liver biopsy was not conducted,
(ii) evaluation of liver fibrosis using a noninvasive test (NIT)
was difficult due to a small number of registered patients with
advanced fibrosis, and (iii) the treatment period was too short
(24 weeks) to verify the effect of oral semaglutide on liver
fibrosis.

Liver biopsy is the gold standard for evaluating liver
fibrosis; however, it has several limitations, such as invasive-
ness, risk of complications, and sampling errors. Addition-
ally, it is difficult to detect a one-stage improvement in liver
fibrosis using the current semiquantitative staging systems. A
long-term observation period (probably several years) is
required to detect significant improvement of fibrosis.13 In
this study, significant decreases in quantitative NIT parame-
ters, such as ferritin, type IV collagen 7 s, and FIB-4 index,
at 24 weeks of oral semaglutide treatment may reflect a slight
improvement in liver fibrosis, which cannot be found in liver
biopsy specimens or using the histological semiquantitative
staging systems. Although an improvement in the FIB-4
index may be attributable to the normalization of AST and
ALT levels, a significant increase in the platelet count sug-
gests that a decrease in the FIB-4 index could indicate an
improvement in liver fibrosis. The FIB4-index is associated
with extrahepatic complications, such as cardiovascular
events and non-liver cancers, which comprise a greater pro-
portion of deaths.38–40 GLP-1 RA treatment may prevent
these complications and improve the prognosis of patients
with NAFLD. In this study, we found no significant changes
in LSM values after oral semaglutide treatment. Therefore, a
large-scale, long-term study is required to investigate whether
GLP-1 RA treatment improves liver fibrosis and extrahepatic
complications and, consequently, the prognosis in patients
with NAFLD complicated by T2DM.

There are some limitations in the current study. First,
considering that this was a single-arm, open-label study,
assessing the effect of significant potential confounding

Figure 3 Correlation between changes in body weight from baseline to 24 weeks after oral semaglutide treatment and those in levels of
(a) alanine aminotransferase (ALT) and (b) controlled attenuation parameter (CAP).
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factors, such as calorie intake and physical activity, could not
be performed. Second, as described above, the study was
conducted on a small number of patients with a wide range
of LSM from low to very high, and the duration of treatment
was limited, in examining the effect of semaglutide on liver
fibrosis. Third, there were some patients with very high LSM
or severe obesity in the study, and it is possible that LSM
and CAP might not be accurately measured in these cases
using the FibroScan 502 with the M-probe, as indeed one
could not be measured due to severe obesity.

In conclusion, the 24-week oral semaglutide treatment was
effective and safe in patients with NAFLD complicated by
T2DM. Oral semaglutide treatment significantly improved
impaired liver function, hypertriglyceridemia, insulin resistance,
and hepatic steatosis, as well as improving diabetic status and
reducing body weight. Although this pilot study had numerous
limitations, the results suggest a potential benefit of semaglutide
in the treatment of liver fibrosis, and further investigation is
warranted.

Figure 4 Changes from baseline to 24 weeks after oral semaglutide treatment in (a) fibrosis-4 (FIB-4) index, (b) ferritin, (c) type IV collagen 7 s,
(d) Wisteria floribunda agglutinin-positive Mac-2-binding protein (WFA+-M2B), and (e) liver stiffness measurement (LSM). Error bars indicate the
interquartile ranges. **P < 0.01 versus baseline. *P < 0.05 versus baseline. NS; not significant.

Table 3 Adverse events

n = 16

Adverse event leading to discontinuation 1 (6.3)†

Adverse events leading to dose reduction 3 (18.8)‡

Grade 3–5 adverse event 0 (0)
Grade 1–2 adverse events
Nausea 8 (50.0)
Dyspepsia 3 (18.8)
Appetite loss 2 (12.5)
Constipation 2 (12.5)
Colonic hemorrhage 1 (6.3)
Dizziness 2 (12.5)
Urinary tract infection 1 (6.3)

Data are presented as numbers (percentages).
†One patient of temporary discontinuation due to urinary tract infection
following a bladder biopsy. Oral semaglutide treatment was temporarily
discontinued for 28 days due to urinary tract infection following bladder
biopsy, but resumed after recovery.
‡All adverse events leading to dose reduction were nausea.
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