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ABSTRACT
Background: Semaglutide, a well-known medication used in treating type 2 Diabetes Mellitus, has gained
attention for its beneficial effects on weight loss, leading to its investigation for use in obesity management.
The US Food and Drug Administration recently approved a glucagon-like peptide-1 receptor agonist for chronic
weight management. Semaglutide is the only drug among GLP-1RAs available in injectable and oral forms for
treating diabetes. However, its approval for obesity treatment is limited to subcutaneous injection.
Methods: This study aims to conduct a meta-analysis comparing the efficacy and safety of oral and injectable
forms of Semaglutide in overweight patients. PubMed, Medline, Web of Science, the Cochrane Library, Embase,
Google Scholar, and CINAHL databases were systematically searched. Comprehensive Meta-Analysis version
3 was utilized for statistical analysis.
Results: A total of 20 eligible articles published between 2015 and 2023 were included, comprising 7,852
participants (4,525 in the Semaglutide group and 3,327 in the placebo group). Seventeen studies utilized
subcutaneous Semaglutide, while five studies evaluated the oral form. Analysis was conducted on the overall
efficacy of Semaglutide, with subsequent sub-analysis comparing oral versus injectable forms, high-dose versus
low-dose, diabetic versus non-diabetic patients, and the general population versus specific comorbidities.
Additionally, side effects of oral versus injectable forms were assessed.
Conclusion: Overall, our findings contribute to the understanding of Semaglutide’s effectiveness and safety pro-
file in managing obesity, providing insights into potential differences between oral and injectable formulations.

KEYWORDS Semaglutide, glucagon-like peptide-1 receptor agonist (GLP-1 agonist), type 2 Diabetes mellitus
(DM), obesity, subcutaneous semaglutide, oral semaglutide.

INTRODUCTION
Semaglutide, a medication approved by the US Food and

Drug Administration for chronic weight management, is a

glucagon-like peptide-1 receptor agonist (GLP-1RA) [1]. It
has demonstrated effectiveness in reducing weight and im-
proving blood sugar and lipid levels [2]. Unlike other GLP-
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1RAs available only as subcutaneous injections, Semaglutide
is unique as it also comes in an oral form. While both forms
are approved for treating type 2 diabetes in the United States,
only the injectable version is approved for obesity treatment
[3]. The recommended dose for weight management is a
weekly subcutaneous injection of 2.4 mg, taken consistently
on the same day each week, with or without meals [4]. The
most commonly reported adverse effects of Semaglutide are
gastrointestinal, such as nausea, diarrhea, and vomiting [2].
The comparative efficacy and safety of oral versus injectable
Semaglutide specifically for obesity treatment have not been
systematically reviewed. Therefore, this meta-analysis aims
to evaluate Semaglutide’s effectiveness in promoting weight
loss, compare oral and injectable Semaglutide treatments
in obese individuals regardless of diabetes or heart disease
status, and assess the impact of different doses of Semaglu-
tide. Additionally, it will examine and compare reported side
effects between oral and injectable interventions.

METHODS

Search strategy

A systematic search was conducted on PubMed, Medline,
Web of Science, the Cochrane Library, Embase, Google
Scholar and CINAHL from database inception until January
2024 to look for potentially eligible articles. The search strat-
egy was based on the following key search terms: “Semaglu-
tide” AND “weight loss” OR “body weight” OR “obesity”
OR “overweight”. All retrieval processes were performed
independently by two researchers.

Selection Criteria

Relevant articles were screened by title and abstract after
removing duplicates. Studies were eligible for inclusion if
they addressed the effectiveness and safety of Semaglutide
in weight loss. The remaining studies were then examined in
full text to confirm eligibility.

Inclusion criteria for articles were: (1) randomized con-
trolled trial reporting the efficacy and safety of Semaglutide
in weight loss; (2) studies that used placebo as comparator
group; (3) publications reporting sufficient data to estab-
lish the mean difference in body weight (Kg) change from
baseline between Semaglutide and placebo groups; and (4)
studies published as original articles. Exclusion criteria were:
(1) no full text electronically available; (2) publication in a
language other than English; (3) observational studies, com-
ments, letters, editorials, protocols, guidelines, and review
papers; and (4) studies with insufficient outcome data.

Outcome
• The mean difference in body weight (Kg) change from

baseline between Semaglutide and placebo groups.
• The safety was assessed by the incidence of serious ad-

verse events between Semaglutide and placebo groups.

Data extraction

Two independent authors retrieved information from the
eligible articles following the inclusion and exclusion crite-
ria. Information was collected on a standardized data sheet
that included: (1) Study ID (name of first author, year of
publication), (2) trial, (3) country, (4) study population, (5)
Mean age (SD), years, (6) gender, M/F (7) BMI, kg/m2, (8)
intervention, (9) control group, (10) sample size, Semaglu-
tide/placebo, and (11) study duration, weeks.

Quality assessment of studies

Using the Cochrane Risk of Bias Assessment Tool criteria,
two investigators independently evaluated the risk of bias for
the included studies using Review Manager 5.4.1 software.
This tool covered the risk of bias in five different areas:
selection bias, performance bias, detection bias, attrition bias,
and reporting bias. The risk of bias was classified into three
levels: high, low, and unclear. When there were variations
in the data assessment, a third investigator reconciled the
disparities.

Statistical Analysis

The statistical analyses were performed using Compre-
hensive Meta-Analysis version 3 (Biostat Inc. USA). The
mean difference (MD) in body weight change from baseline
between Semaglutide and placebo groups with 95% confi-
dence intervals (CIs) was calculated to evaluate the efficacy
of Semaglutide in weight loss. The Odds Ratio (OR) with
95% confidence intervals (CIs) was calculated to evaluate
the incidence of serious adverse events between Semaglutide
and placebo groups. A value of p < 0.05 was considered as
the level of significance. The Cochrane chi-squared test was
used to evaluate heterogeneity among articles, with a p-value
< 0.05 indicating the existence of heterogeneity. To estimate
the impact of heterogeneity on the meta-analysis, I2 value
was calculated. I2 values ≥ 50% and p < 0.05 indicated
a moderate to high heterogeneity among pooled studies.
A fixed-effects design was used when I2 < 50% and p >
0.05; otherwise, a random-effects model was adopted [5]. We
also performed a subgroup analysis to assess the efficacy of
Semaglutide in weight loss across different groups. Egger’s
test was conducted to evaluate publication bias. This latter
was further assessed by the visual inspection of the symmetry
in funnel plots.

RESULTS

Identification of studies

The database search identified 1046 studies to be screened,
of which 351 abstracts were identified as potentially eligible
and retrieved for full-text review. Eligibility criteria were met
by 20 articles, which were included in this systematic review
and meta-analysis study. The PRISMA flowchart is shown in
Figure 1.
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FIGURE 1. PRISMA flow diagram.

Characteristics of included studies

The included articles were published between 2015 and
2023. Eight studies investigated the efficacy of Semaglutide
among patients with obesity, while seven studies investigated
the efficacy of Semaglutide among patients with T2D. The
sample size of the included articles was 7852 participants,
with 4525 participants in the Semaglutide group and 3327 in
the placebo group. The mean age (SD) of participants varied
between 15.4 (1.5) and 70 (8). The BMI (SD) ranged from
21.95 kg/m2 to 40 (8) kg/m2. Subcutaneous Semaglutide was
used by 17 studies, while oral Semaglutide was used by 5
studies, and the dose of Semaglutide varied between 2.5 mg
to 50 mg for oral Semaglutide and 0.4 mg to 2.4 mg for
subcutaneous Semaglutide. In this meta-analysis, we selected
data of the highest concentration of Semaglutide in studies
that reported different concentrations. The study duration
ranged from 12 to 72 weeks. The characteristics of included
studies are summarized in Table 1.

Risk of bias assessment

Overall, the risks of bias were relatively low for the
whole included trials. According to the Cochrane Risk of
Bias Assessment Tool, all the trials were double-blinded and
randomized, using an interactive web-based response system
with an identically looking placebo and Semaglutide. Hence,
they are at low risk for selection, detection, and performance

biases. However, four studies were rated as high risk of bias
in terms of incomplete outcome data because data for those
who were lost to follow-up were included, which could affect
the mean weight difference. In terms of other risks of bias,
the majority of studies were rated as unclear risks because
they had confounding factors such as diet that may have
significantly affected the magnitude of weight loss (Figure
2).

Body weight change from baseline
Twenty studies assessed the mean difference (MD) in

body weight change from baseline between Semaglutide and
placebo groups. We used a random-effects design due to
the high heterogeneity (Chi2 = 1230868.76, p = 0.000, I2 =
99%). The forest plot analysis found that Semaglutide led to
a significantly higher reduction from baseline in mean body
weight compared to placebo (MD: -10.097; 95% CI: -10.104-
-10.090; p = 0.000) (Figure 3).

Subgroups analysis
We also analyzed subgroups for the study population,

including patients with obesity, followed by patients with
Nonalcoholic steatohepatitis, patients with obesity and heart
failure, patients with obesity and T2D, healthy patients, and
finally, patients with T2D. Another subgroup, the type of
drug, was also compared to analyze the mean difference in
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FIGURE 2. (A) Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.
(B) Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included studies.

FIGURE 3. Forest plot showing the estimated mean difference in body weight between Semaglutide and placebo.
(O: Oral, S: subcutaneous, J: Japanese, C: Caucasian)
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body weight change from baseline between subcutaneous
Semaglutide and oral Semaglutide. Subgroup analysis was
also performed according to the dose of the drug. The results
will be published in full in the next release.

Safety
Eighteen studies assessed the prevalence of serious adverse

events between Semaglutide and placebo groups. We used a
random-effects design due to the high heterogeneity and the
forest plot analysis. The full results will be released later on.

Publication bias
We will conduct the funnel plot asymmetry test to assess

the potential publication bias of included studies. The result
will be published in full later on.

DISCUSSION
The MD of -10.097 indicates that, on average, individuals

treated with Semaglutide experienced a weight reduction of
10.097 units more than those who received a placebo. The
CI, ranging from -10.104 to -10.090, suggests that in 95% of
similar studies, the actual mean difference would fall within
this interval. Furthermore, the p-value of 0.000 indicates
that the mean body weight reduction difference between the
Semaglutide and placebo groups is statistically significant.

CONCLUSION
We examined 20 randomized controlled trials to compare

the impact of Semaglutide on weight loss. Overall, our
preliminary findings suggest that Semaglutide is associated
with a significantly higher reduction in mean body weight
compared to placebo, supported by both the magnitude of
the mean difference and the statistical significance indicated
by the p-value. Further results are necessary to confirm these
findings.

CONFLICTS OF INTEREST
None of the authors have conflicts of interest to declare.
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