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ABSTRACT

Background To evaluate the efficacy and safety of once-
weekly subcutaneous semaglutide treatment in overweight or
obese patients without type 2 diabetes.

Methods Randomized clinical trials that assessed the impact
of once-weekly semaglutide on body weight and safety out-
comes in overweight or obese patients were retrieved from
PubMed, EMBASE, and Lilacs up to November 2023. Risk of bias
was assessed with RoB 2.0, and certainty of evidence (CoE) with
GRADE. A random-effects meta-analysis was conducted.
Results Ten publications, with 22.155 patients, were includ-
ed. Semaglutide decreased relative body weight (MD: -11.80;
95%Cl: =13.53 to —=10.07; CoE: High), absolute body weight
(MD:-11.58;95 %Cl: —13.25 to -9.90; CoE: High) and BMI (MD:
-4.15; 95 %Cl: -4.85 to -3.45; CoE: High). Semaglutide also
increased the proportion of patients who achieved 5%, 10%,
and 15 % of weight loss ([weight loss > 5 %: RR 2.29, 95 % Cl:
1.88 to 2.80; CoE: High]; [weight loss > 10 %: RR 4.54, 95% Cl:
3.45 to 5.98; CoE: High]; [weight loss>15 %: RR 8.29, 95 %Cl:
5.54 to 12.39; CoE: High]). Semaglutide leads to small risk to
adverse events (RR: 1.03; 95 %Cl: 1 to 1.06; CoE: High), no dif-
ference in the serious adverse events (RR: 1.07; 95 %Cl: 0.70 to
1.62; CoE: Low), butincreases in the risk to discontinued treat-
ment (RR: 2.03; 95 %Cl: 1.87 to 2.20; CoE: High) and gastroin-
testinal adverse events (RR: 3.26; 95 %Cl: 1.99 to 5.34; CoE:
Moderate).

Conclusion This up-to-date systematic review highlights that
once-weekly semaglutide treatment resulted in clinically im-
portant weight loss, becoming a promising adjuvant therapy
for obesity.



Introduction

Overweight and obesity are two major public health issues associ-
ated with higher risk of cardiometabolic diseases, such as type 2
diabetes and atherosclerosis, respiratory diseases, stroke, and cer-
tain types of cancer [1]. Furthermore, the excess of adiposity also
impacts morbidity, lowering the quality of life and wellness of
obese people, reducing life expectancy [2]. The estimated overall
prevalence of people with excess weight was around 40 %, affect-
ing 650 million adults worldwide [3]. Weight loss is a major goal in
the treatment of excess body weight, preventing the progression
of obesity-related diseases [1]. However, to date, there are several
barriers and issues in treating obesity. In this line, lifestyle chang-
es, mainly by hypocaloric diet and exercise training, are usually rec-
ommended as interventions, but their long-term adherence and
applicability in modern life are challenging [4]. Moreover, some
anti-obesity pharmacological options present low safety profiles
and uncertainties regarding their effectiveness [5].

In this line, glucagon-like peptide-1 receptor agonist (GLP-1RA)
has been emerging as promising therapies in the pharmacological
treatment of metabolic disorders. GLP-1RA has several physiolog-
ical roles, such as lowering blood glucose, appetite suppression,
increasing satiety, and delaying gastric emptying, thus achieving
weight reduction [6]. Semaglutide is a GLP-1RA that can be admin-
istered subcutaneously once a week with effective impact for the
treatment of type 2 diabetes [7]. Evidence indicates that semaglu-
tide treatment lowers blood glucose levels and body weight as well
as the risk of major adverse cardiovascular events. The studies that
compose the Semaglutide Treatment Effect in Patients with Obe-
sity (STEP) program show the efficacy and safety of the treatment
in the management of excess body weight [8-14].

The treatment of obesity with semaglutide has been a focus of
previous systematic reviews, exploring the efficacy and safety of
subcutaneous semaglutide in patients with excess weight with or
without type 2 diabetes [15-17]. Since then, additional publica-
tions shed light on the impact of semaglutide as a game changer
in the treatment of obesity. There is still a paucity of comprehen-
sive and up-to-date evaluations of the available results that incor-
porate data from all relevant randomized clinical trials (RCTs) pub-
lished to date. Therefore, an updated systematic review and meta-
analysis were applied to comprehensively and authentically
evaluate the efficacy and tolerability of once-weekly subcutaneous
semaglutide in overweight or obese patients without type 2 dia-
betes.

Methods

This systematic review was conducted following the Cochrane
Handbook for Systematic Reviews of Interventions and reported
according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis [18, 19]. The protocol was registered at the In-
ternational Prospective Register of Systematic Reviews (PROSPE-
RO), under identification number CRD42023451799.

Eligibility criteria
Eligible studies were RCTs of adults (aged > 18 years) with over-

weight (body mass index [BMI]>27 to 29.9 kg/m?) or obesity
(BMI>30kg/m?) without type 2 diabetes evaluating the efficacy
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and safety of once-weekly subcutaneous semaglutide treatment
compared to placebo and at least one of the following outcomes:
relative body weight changes, absolute body weight changes, ab-
solute BMI changes, proportions of patients who achieved 5%, 10%
or 15 % of weight loss, glycated hemoglobin (HbA1c), fasting glu-
cose, systolic and diastolic blood pressure (SBP and DBP), total cho-
lesterol, high-density lipoprotein (HDL), low-density lipoprotein
(LDL), very low-density lipoprotein (VLDL), triglycerides, C-reactive
protein (CRP), adverse events, gastrointestinal events, and serious
adverse events. No restrictions were imposed on publication sta-
tus, language, or methodological quality.

Search strategy

Initially, we systematically searched MEDLINE (via PubMed), Em-
base, and LILACS from inception to May 2023 for published studies
in indexed journals and searched clinicaltrials.gov for potentially
available unpublished results. An update search was performed in
November 2023 due to the publication of the SELECT trial. The fol-
lowing terms were used: obesity, obese, overweight, semaglutide,
Ozempic, and Wegovy combined by Boolean operators with ap-
propriate limiters. We did not include words related to the out-
comes of interest to enhance search sensitivity. The search was not
restricted by language or publication date filters. We adapted the
search terms to fit the requirements of each database. The specific
search strategies are referred to in Supplementary Material 1.

Study selection and data extraction

Two reviewers independently screened the titles and abstracts
identified by the initial search. Studies that did not meet the inclu-
sion criteria were excluded. The full text of selected citations was
examined in detail by the two independent reviewers, and studies
meeting the prespecified eligibility criteria were included in the re-
view.

The same two reviewers independently extracted relevant data
from the included studies using predesigned tables. Data extract-
ed included methodological characteristics of the studies and out-
comes of interest. If the study did not report standard deviations,
we estimated them from p-values or used the standard deviations
provided for the same outcome in other treatment groups in the
same study. Disagreements between the two reviewers were re-
solved by consensus or by consulting a third reviewer for arbitra-
tion. We addressed clinically important weight loss of relative
weight change by setting a threshold of minimally important dif-
ference (MID) of 5 % in the outcome analysis [20].

Risk of bias and certainty of evidence assessment

Two independent reviewers critically appraised the included stud-
ies using Risk of Bias (RoB) 2.0 [21]. The overall quality of evidence
was assessed using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) framework [22]. Discrepan-
cies in quality assessment were resolved through consensus or by
a third reviewer.

Data analysis

Data were synthesized both qualitatively and quantitatively. For
qualitative synthesis, we developed a comprehensive summary
table containing details of the populations, interventions, compar-
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ators, outcomes, and experimental designs. After data extraction,
pooled effect estimates were obtained by comparing the change
from baseline to study end for each group (mean difference [MD]
for continuous outcomes) and relative risk (for categorical out-
comes) using a random effects model with the DerSimonian and
Laird as variance estimator. We assessed heterogeneity using the
12 statistic. Results were presented as forest plots with point esti-
mates and 95 % Confidence Intervals (Cls). Meta-analyses were con-
ducted in R statistical software V. 4.1.2 with package meta V.6.5-
0. We did not assess publication bias due to the small number of
studies included [23].

Results

Search results and included studies

We identified 2428 records in our initial search, and 2243 publica-
tions remained for the screening of titles and abstracts after remov-
ing duplicates. Then, 2187 publications were excluded after titles
and abstracts screening due to unmatching population or interven-
tion eligibility criteria. From the remaining 56 records, 46 were ex-
cluded for study design (n=9), population (n=3), another interven-
tion (n=1), outcome (n=4), and duplicate data (n=29). Therefore,
ten studies met the inclusion criteria, providing data from 22,155
participants [8--12, 24--28] (Supplementary Fig. 1). Excluded ref-
erences from the full-text screening and the reasons for exclusion
are provided in Supplementary Material 2.

Description of studies

Ten studies involving 22.155 participants with overweight or obe-
sity were included in the systematic review [8-12,24-28]. The
sample size of the included studies ranged between 15 to 17.604
participants. All studies were conducted on non-diabetic over-
weight or obese individuals with a mean BMI ranging from 33.8 to
45, and all individuals were adults over 18 years of age. Only one
study included obese women with polycystic ovary syndrome [26].
Furthermore, Kosiborod and coworkers [27] analyzed the effect of
semaglutide on patients with heart failure with preserved ejection
fraction and obesity. The proportions of individuals with different
types of comorbidities at baseline were presented in all studies, es-
pecially the metabolic syndrome, such as dyslipidemia, hyperten-
sion, obstructive sleep apnea, and cardiovascular disease. All stud-
ies used subcutaneous once-weekly semaglutide, adopting dose
escalation throughout, starting with a minimum administered dose
of 0.25 mg/week in the first 4 weeks and dose progression every 4
weeks until reaching the maintenance dose. The most frequent
maintenance dose of semaglutide was 2.4 mg/week [8-
12,25,27,28], but doses of 1.34mg/week [24] and 1.0 mg/week
[26] were also described in the studies. The comparator group used
aplaceboin all analyzed studies. Lifestyle change co-interventions,
consisting of a hypocaloric diet and structured exercise training,
were administered in both semaglutide and placebo groups in the
STEP program studies [8-12,27] or SELECT trial [28], while three
publications [24-26] did not report co-interventions during the
follow-up period. The intervention time in the studies ranged from
12 to 104 weeks. The study of Blundell and colleagues [24] was a
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cross-over RCT and, due to this reason, was not included in the me-
ta-analysis. (> Table 1).

Body Weight change

The efficacy of once-weekly subcutaneous semaglutide treatment
was assessed by body weight change in people with overweight or
obesity and without type 2 diabetes (> Fig. 1). Seven studies [8-
12,27,28] evaluated relative body weight changes (% of change)
in 22023 patients, indicating superior effects of semaglutide over
placebo (MD: -11.80; 95 %Cl: -13.53 to--10.07; p<0.001; 12: 98 %;
» Fig. 1a). Semaglutide treatment had superior effects on absolute
body weight changes (kg) (MD: =11.58; 95 %Cl: —=13.25 to —9.90;
p<0.007; 12: 83 %; » Fig. 1b) in seven studies with 3992 patients
[8-12,25,26], and on absolute changes of BMI (kg/m2) (MD: -4.15;
95 %Cl: —4.85 to -3.45; p<0.001; 12: 79 %; » Fig. 1c) in five studies
conducted with 3709 patients [8-12, 26].

Proportions of participants who achieved 5%. 10 %
and 15 % weight loss

We also assessed the proportion of overweight or obese patients
who achieved 5 % (> Fig. 2a) in five studies involving 3890 patients;
and the proportion of patients who achieved 10 % (> Fig. 2b), and
15% (> Fig. 2c) weight loss in six studies involving 4419 patients
[8-12,27]. Notably, participants assigned to once-weekly sema-
glutide were more likely to reach categorical weight loss targets
than those treated with placebo ([weight loss>5%: RR 2.29, 95 %
Cl: 1.88 t0 2.80; p<0.001; 12: 87 %]; [weight loss>10 %: RR 4.54,
95% Cl: 3.45 t0 5.98; p<0.001; 12: 82 %]; [weight loss =15 %: RR
8.29,95%Cl: 5.54 to 12.39; p<0.001; I2: 75 %]).

The GRADE summary of findings table of efficacy outcomes is
fully reported in » Table 2. The certainty of evidence was high for
efficacy outcomes of weight loss. Thus, semaglutide resulted in a
large reduction in body weight (absolute effects of relative weight
changes: -11.8%, 95 %Cl: -13.53 to —=10.07; absolute effects of ab-
solute weight changes: —11.58 kg, 95 %Cl: -9.9 to -13.25) and BMI
(absolute effects: =4.15 kg/m2, 95 %Cl: -3.45 to -4.85). Further-
more, once-weekly subcutaneous semaglutide treatment resulted
in large increase in the proportion of participants achieving weight
loss of more than 5% (absolute effect: 46.6 %, 95 %Cl: 31.8 to 65.1),
10 % (absolute effect: 53 %, 95 %Cl: 36.7 to 74.5), and 15 % (abso-
lute effect: 33.1%, 95 %Cl: 20.6 to 51.7) body weight in overweight
or obese patients.

Safety profile

The safety profile of subcutaneous semaglutide treatment was
evaluated by the incidence of adverse events (> Fig. 3a), serious
adverse events (> Fig. 3b), discontinued treatment due to adverse
events (> Fig. 3c) and gastrointestinal adverse events (> Fig. 3d)
(> Fig. 3). Asmallincrease in the risk relative to adverse events were
evaluated in 3987 patients of seven studies (RR: 1.03; 95 %Cl:
1-1.06; p=0.09; 12:59 %). Seven studies (n=22.023) identified no
difference in the relative risk of serious adverse events (RR: 1.07;
95 %Cl: 0.70-1.62; p: 0.75; 12: 80 %). Semaglutide treatment led to
increases in the relative risk treatment discontinuation due to ad-
verse events (RR: 2.03; 95 %Cl: 1.87-2.20; p: 0.001; 12: 0 %). Gas-
trointestinal adverse events occurred more frequently in the sema-
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> Table 1 Characteristics of included studies.

Author, year NCT number Intervention comparison | Patient (n) | Female (%) | Age (years) | BMI (kg/m2) | Follow-up (weeks)

Blundell (2017) NCT02079870 | Semaglutide 1.34mg 30 333 42 (36.2) 33.8(9.1) 12
Placebo

Friedrichsen (2020) | NCT03842202 | Semaglutide 2.4mg 36 333 40.7 (12.2) 34.2 (3) 20
Placebo 36 44.4 45(9.5) 34.6 (3.1)

Jensterle (2021) NCT04263415 | Semaglutide 1.0mg 15 100 33.7(5.3) 36.8 (3.9) 16
Placebo 15 100 34.8(3.2)

Wilding (2021) NCT03548935 | Semaglutide 2.4mg 1306 73.1 46 (13) 37.8(6.7) 68
Placebo 655 76 47 (12) 38(6.5)

Wadden (2021) NCT03611582 | Semaglutide 2.4mg 407 77.4 46 (13) 38.1(6.7) 68
Placebo 204 88.2 46 (13) 37.8(6.9)

Rubino (2021) NCT03548987 | Semaglutide 2.4mg 535 80.2 47 (12) 34.5(6.9) 68
Placebo 268 76.5 46 (12) 34.1(7.7)

Rubino (2022) NCT04074161 Semaglutide 2.4mg 126 81 48 (14) 37(7.4) 68
Placebo 85 77.6 49 (13) 38.8(6.5)

Garvey (2022) NCT03693430 | Semaglutide 2.4mg 152 80.9 473 (11.7) | 38.6(6.7) 104
Placebo 152 743 47.4(10.3) | 38.5(7.2)

Koriborod (2023) NCT04788511 Semaglutide 2.4 mg 263 56.7 70 (9.62) 37.2(5,3) 52
Placebo 266 55.6 69 (9.62) 36.9(6.14)

Lincoff (2023) NCT03574597 | Semaglutide 2.4mg 8803 27.8 61.6 (8.9) 33.3(5.0) 104
Placebo 8801 27.5 61.6(8.8) 33.4(5.0)

Categorical data presented as percentage. Numeric data presented as mean +standard deviation. BMI, body mass index; NCT, National Clinical Trial.

glutide treatment group (RR: 3.26; 95 %Cl: 1.99-5.34; p: 0.01; 12
90%).

The GRADE summary of findings table of safety outcomes is fully
reported in > Table 3. The certainty of evidence varied across the
safety outcomes. Semaglutide results in little to no difference in
adverse events (absolute effects: 2.6 %, 95 %Cl: 0 to 5.2; high cer-
tainty of evidence;). There is a low certainty of evidence that sema-
glutide may resultin little to no difference in serious adverse events
(absolute effects: 0.5 %, 95 %Cl: 2.2 to 4.6). However, there is high
certainty of evidence that semaglutide increases treatment discon-
tinuation due to adverse events (absolute effects: 7.6 %; 95 %Cl: 6.4
to 8.9) and gastrointestinal adverse events (absolute effects: 5.8;
95%Cl: 2.6 to 11.2).

Risk of bias assessment

The risk of bias is shown in Supplementary Figure 2. All primary
outcomes were considered objective outcomes for the RoB evalu-
ation and presented in a single figure. The study by Jensterle and
colleagues [26] raised some concerns about the domains of bias
due to deviations in the intended intervention, which was classified
as high risk of bias for the domain of assessment of body mass out-
comes, BMI, and adverse events. indicating a general high risk of
bias. The remaining studies presented low risk of bias for all do-
mains of the RoB 2.0 instrument, indicating a low overall risk of bias
[8-12,25,27,28].

The risk of bias of cross-over RCT conducted by Blundell and col-
laborators [24] was assessed using the RoB 2.0 for cross-over trials
tool. The study presented some concerns about the domains “ran-
domization process”. and “transition period and effect on out-
comes” in the body mass and adverse events outcomes, in addition
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to high risk for the “missing results data” domain for the outcome
of adverse events. The overall judgment indicated “some concerns”
for body weight outcome and a high risk of bias for the adverse
events.

Subgroup analysis

We performed subgroup analysis related to the treatment duration
in relative body weight change, absolute body weight change, se-
rious adverse events, adverse events leading to treatment discon-
tinuation, and gastrointestinal adverse events (> Table 4). Relative
body weight changes (% of change) did not differ between sub-
groups, but the weight loss peaked at 68 weeks of treatment and
slightly attenuate at 104 weeks ([52 weeks: MD: =10.70; 95 %Cl:
-11.94t0-9.46; 1 study]; [68 weeks: -MD: -12.88; 95 %Cl: -14.85
to —=10.91; 4 studies]; [104 weeks: MD: -10.31; 95%Cl: -14.29 to
-6.33; 2 studies]). Similar patterns were observed in absolute body
weight change (kg), 68 weeks of semaglutide treatment showing
higher values compared to treatment duration equal or less than
20 weeks ([ <20 weeks: MD: -8.94; 95 %Cl: -12.56 to -5.31; 2 stud-
ies]; [68 weeks: MD: =12.60; 95 %Cl: =13.67 to —11.54]; [104
weeks: MD: -12.90; 95 %Cl: =15.96 to -9.84]). The incidence of se-
rious adverse events related to semaglutide treatment peaked at
68 weeks and decreased at 104 weeks of treatment ([52 weeks: RR:
0.50; 95%Cl: 0.35 to 0.72; 1 study]; [68 weeks: RR: 1.56; 95 %Cl:
1.20t0 2.04; 4 studies]; [ 104 weeks: RR: 0.92; 95 %Cl: 0.88 to 0.95;
2 studies). The incidence of adverse events leading to treatment
discontinuation was similar across the treatment duration ([20
weeks: RR:0.33;95%Cl: 0.01 to 7.92; 1 study]; [52 weeks: RR: 2.53;
95 %Cl: 1.39t0 4.59; 1 study]; [68 weeks: RR: 1.84; 95 %Cl: 1.22 to
2.77; 4 studies]; [104 weeks: RR: 2.03; 95 %Cl: 1.86 to 2.20; 2 stud-
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3 Relative body weight change

Semaglutide Placebo
Study n Mean SD n Mean SD
Wilding 2021 1306 -14.85 9.86 655 -2.41 9.86
Rubino 2021 535 -7.90 3.91 268 6.90 4.82
Wadden 2021 407 -16.0010.32 204 -5.70 10.32
Rubino 2022 126 -15.8010.33 85 -1.90 9.64
Garvey 2023 152 -15.2011.09 152 -2.60 13.56

263 -13.30 730 266 -2.60 7.30
8803 -9.39 8.44 8801 -0.88 7.50

Kosiborod 2023
Lincoff 2023

Random effects model 11592 10431
Heterogeneity: =98 %, 1°=4.7668, p <0.01

Between-groups difference: p <0.001

b Absolute body weight change
Semaglutide Placebo

Study n Mean SD n Mean SD
Friedrichsen 2020 36 -10.40 630 36 0.40 2.60
Jensterle 2021 15 -5.20 4.00 15 1.90 1.50
Wilding 2021 1306 -15.30 10.61 655 -2.60 10.61
Rubino 2021 535 -7.10 3.63 268 6.10 4.36
Wadden 2021 407 -16.80 11.23 204 -6.20 11.23
Rubino 2022 126 -15.30 10.89 85 -1.60 10.79
Garvey 2023 152 -16.10 12.32 152 -3.20 14.80

Random effects model 2577 1415
Heterogeneity: I°=83 %, 12=4.0207, p <0.01

Between-groups difference: p <0.001

€ Absolute body mass index change

Semaglutide Placebo
Study n Mean SD n Mean SD
Jensterle 2021 15 -1.90 1.50 15 0.70 1.90
Wilding 2021 1306 -5.54 3.66 655 -0.92 3.66

Rubino 2021 535 -2.60 1.11 268 2.20 1.60
Wadden 2021 407 -6.00 3.94 204 -2.20 3.94
Garvey 2023 152 -5.90 4.93 152 -1.60 7.39

Random effects model 2415 1294
Heterogeneity: =79 %, 1°=0.4772, p <0.01

Between-groups difference: p <0.001

Mean Difference MD 95%-Cl Weight
- -12.44 [-13.37;-11.51] 15.6%
~14.80 [-15.47;-14.13] 15.9%
- -10.30 [-12.04;-8.56] 14.0%
- -13.90 [-16.63;-11.17] 11.6%
- -12.60 [-15.38;-9.82] 11.5%
— -10.70 [-11.94;-9.46] 15.1%
-8.51 [-8.75;-8.27] 16.3%
- = . 1 -11.80 [-13.53;-10.07] 100.0%
-20 -15 -10 -5 0 5
Favours Semaglutide Favours Placebo
Mean Differences MD C195% Weight
- -10.80 [-13.03;-8.57] 13.7%
- -7.10 [-9.26;-4.94] 13.9%
-12.70 [-13.70; -11.70] 17.1%
-13.20 [-13.81;-12.59] 17.7%
— -10.60 [-12.49;-8.71] 14.7%
L -13.70 [-16.68;-10.72] 11.5%
= -12.90 [-15.96;-9.84] 11.3%
<> | -11.58 [-13.25;-9.90] 100.0%
-20-15-10 -5 0 5 10
Favours Semaglutide Favours Placebo
Mean Differences MD C195% Weight
—— -2.60 [-3.83;-1.37] 14.7%
-4.62 [-4.96;-4.28] 25.0%
-4.80 [-5.01;-4.59] 26.0%
= -3.80 [-4.46;-3.14] 21.5%
- -430 [-5.71;-2.89] 12.8%
<> | -415 [-4.85;-3.45] 100.0%

-8 -6 -4 -2 0 2 4
Favours Semaglutide  Favours Placebo

> Fig. 1 Effect of once-weekly semaglutide on body weight variables compared with placebo.

ies]). Gastrointestinal adverse events in semaglutide treatment
were higherin all subgroups related to treatment duration, but 104
weeks of treatment lead to the highest relative risk of gastrointes-
tinal events ([ <20 weeks: RR: 2.88; 95 %Cl: 0.71 to 11.61; 2 stud-
ies]; [52 weeks: RR:3.61;95%Cl: 1.59 to 8.21; 1 study]; [68 weeks:
RR: 2.86; 95 %Cl: 1.02 to 7.98; 4 studies]; [104 weeks: RR: 5.12;
95%Cl: 4.36 t0 6.01; 2 studies]).

Secondary outcomes

Next, we explored the efficacy of semaglutide on Hb1Ac, fasting
glucose, cardiovascular outcomes (SBP and DBP), cholesterol vari-
ables (total cholesterol, HDL, LDL, VLDL), triglycerides, and CRP lev-
elsin overweight or obese patients without diabetes. » Fig. 4 shows
the overall effect estimate and 95 %Cl of mean difference of sema-
glutide versus placebo comparison. Detailed meta-analysis figures
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are presented in Supplementary Materials. Compared to placebo,
semaglutide lowered SBP (MD: -3.98 mmHg; 95 %Cl: -4.80 to
-3.16; 7 studies; 22.023 patients), DBP (MD: -2.14 mmHg; 95 %Cl:
-3.47 to -0.81; 6 studies; 21.494 patients), Hb1Ac (MD: -0.28 %;
95 %Cl: -0.31 to -0.25; 7 studies; 21.524 patients) and fasting glu-
cose (MD: -0,42 mmol/L; 95 %Cl: -0.48 to —0.36; 6 studies; 3.920
patients) (> Fig. 4a). Furthermore, semaglutide treatment lowered
total cholesterol levels (MD: -4.16 %; 95 %Cl: 5.57 to -2.75; 6 stud-
ies; 21.494 patients), LDL (MD: -4.48 %; 95 %Cl: -6.60 to —2.36; six
studies; 21.494 patients), VLDL (MD: -16.44 %; 95 %Cl: -16.30 to
-14.38; 5 studies; 3.890 patients), triglycerides (MD: -15.34 %;
95 %Cl: -16.30 to —14.38; six studies; 21.494 patients) and CRP lev-
els (MD: =37.14%; 95 %Cl: -38.70 to -35.58; 6 studies; 21.220 pa-
tients), and increased HDL levels (MD: 2.73 %; 95 %Cl: 1.10 to 4.36;
six studies; 21.494 patients).
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Proportion of patients who achieved 5 % body weight change

Semaglutide Placebo
Study Events Total Events Total Relative risk RR C195% Weight
Wilding 2021 1123 1306 204 655 = 2.76 [2.46;3.10] 23.4%
Rubino 2021 467 535 124 268 - 1.89 [1.65;2.15] 22.8%
Wadden 2021 355 407 98 204 .= 1.82 [1.57;2.10] 22.3%
Rubino 2022 102 126 23 85 —= 2.99 [2.09;4.28] 14.0%
Garvey 2023 111 152 44 152 = 2.52 [1.93;3.30] 17.5%
Random effects model 2526 1364 < 2.29 [1.88;2.80] 100.0%
Heterogeneity: =87 %, 1°=0.0409, p <0.01
p value <0.001 0.5 1 2 5
Favours placebo  Favours semaglutide
b Proportion of patients who achieved 10 % body weight change
Semaglutide  Placebo
Study event n event n Relative risk RR 95% Cl Weight
Wilding 2021 902 1306 79 655 = 5.73 [4.64;7.06] 19.8%
Rubino 2021 416 535 53 268 L] 3.93 [3.08;5.03] 19.0%
Wadden 2021 305 407 56 204 = 2.73 [2.17;3.44] 19.4%
Rubino 2022 83 126 12 85 L 4.67 [2.72;8.00] 12.1%
Garvey 2023 89 152 17 152 e 5.24 [3.28;8.36] 13.6%
Kosiborod 2023 174 263 27 266 e 6.52 [4.51;9.42] 16.0%
Random effects model 2789 1630 1 <> 4.54 [3.45;5.98] 100.0%

Heterogeneity: I°=82 %, 1°=0.0881, p<0.01
Between-groups difference: p <0,001

C

Semaglutide  Placebo
Study event n event n
Wilding 2021 653 1306 30 655
Rubino 2021 336 535 24 268
Wadden 2021 228 407 27 204
Rubino 2022 65 126 5 85
Garvey 2023 75 152 9 152
Kosiborod 2023 116 263 6 266
Random effects model 2789 1630
Heterogeneity: ’=75%,12=0.1716, p<0.01
Between-groups difference: p <0,001 0.05

Favours placebo

0.05 0.1 05 1 2 10
Favours placebo  Favours semaglutide

Proportion of patients who achieved 15 % body weight change

Relative risk RR 95% -Cl Weight
fancns 10.92 [7.66;15.55] 20.7%
— 7.01 [4.76;10.33] 20.0%

- 423 [2.95;6.08] 20.5%
- 8.77 3.69;20.87] 11.5%
- 8.33 [4.33;16.02] 14.9%
= 19.55 [8.76;43.64] 12.4%

<= 829 [5.54;12.39] 100.0%

051 2 10 30
Favours semaglutide

> Fig. 2 Effect of once-weekly semaglutide on the proportion of patients who achieved 5%, 10% and 15 % weight loss.

Discussion

The present study is an up-to-date and comprehensive systematic
review with a meta-analysis of randomized clinical trials that fo-
cused on ascertaining the efficacy of using once-weekly subcuta-
neous semaglutide treatment on efficacy outcomes and safety pro-
files in patients with overweight or obesity. Our systematic review
of ten studies indicated that once-weekly semaglutide treatment
is effective ininducing weight loss in obese and overweight patients
without type 2 diabetes. There is a high certainty of evidence that
semaglutide treatment reduced body weight by 11.80 %
(-11.58kg), BMI by 4.15 kg/m?2, and achieved more than 5, 10, and
15 % weight loss in a higher proportion of participants compared
to placebo. Semaglutide treatment has high efficacy in changing

secondary outcomes related to cardiovascular and metabolic risk
factors, including SBP/DBP, lipid variables, fasting glucose, Hb1Ac,
and inflammation markers. However, semaglutide had more ad-
verse effects than placebo, especially gastrointestinal adverse
events, but a non-significant increase in the incidence of serious
adverse events. Although these findings must be viewed with cau-
tion, they indicate that semaglutide is an important pharmacolog-
ical adjuvant pharmacotherapy in the treatment of excess body
weight.

Previous systematic reviews identified the efficacy and safety
profile of semaglutide treatment in both overweight and obese pa-
tients with or without type 2 diabetes, reporting the benefits of
semaglutide treatment in weight management [6, 15, 17]. How-
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> Table 2 A summary of findings table presented in both relative risk and absolute risk differences with 95 % confidence intervals of efficacy outcomes.

Outcome Ne of Relative Anticipated absolute effects (95 % Cl) Certainty Planning language
participants effect Difference
(studies) (95% Cl)
Relative body weight - The mean relative - MD 11.8% lower | @®®® Highb | Semaglutide results in a large
change 22.023 body weight change (13.53 lower to reduction in relative body weight.
participants (7 RCTs) was -1,31% 10.07 lower)
Absolute body weight | - The mean absolute - MD 11.58kg SO®D High®c | Semaglutide results in a large
change 3.992 body weight change lower (9.9 lower reduction in absolute body weight
participants (7 RCTs) was —0.74kg to 13.25 lower) change.
Absolute BMI changes | - The mean absolute - MD 4.15 kg/m? SO®® High®c | Semaglutide results in a large
3.709 (5 RCTs) BMI change was lower (3.45 lower reduction in absolute BMI

-0.36 kg/m?2 to 4.85 lower) changes.
Proportion of RR 2.29 36.1% 82.8% 46.6 % more SOOD High Semaglutide results in a large
participants achieving | (1.88 to (68 to 100) | (31.8 more to increase in the proportion of
weight loss of more 2.80) 65.1 more) participants achieving weight loss
than 5% weight loss of more than 5% weight loss.
3.890 (5 RCTs)
Proportion of RR 4.54 15% 68%(51.6 | 53% more (36.7 | ®®®® High Semaglutide results in a large
participants achieving | (3.45to to 89.5) more to 74.5 increase in the proportion of
weight loss of more 5.98) more) participants achieving weight loss
than 10 % weight loss of more than 10 % weight loss.
44.190 (6 RCTs)
Proportion of RR 8.29 4.5% 37.6% 33.1% more SO High Semaglutide results in a large
participants achieving | (5.54 to (25.2to (20.6 more to increase in the proportion of
weight loss of more 12.39) 56.2) 51.7 more) participants achieving weight loss
than 15% weight loss of more than 15 % weight loss.
44.190 (6 RCTs)
*The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% Cl). Cl: confidence interval; MD: mean difference; RR: risk ratio; BMI, body mass index; RCTs, Randomized Clinical Trials
GRADE Working Group grades of evidence. High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different. Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different
from the estimate of the effect. Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially
different from the estimate of effect. Explanations a. The judgment of the Inconsistency domain indicated “not serious” due to the overlap of the point
estimate and low range of 95 %Cl related to the sample size and continuous outcome as mentioned by GRADE Guidance 36. b. Imprecision domain was
evaluated through a MID of 5% for relative body weight change. c. The study of Jensterle had a weight of 13.9% in the overall point estimate.

ever, previous studies included different settings of populations
and a variation in the dose and frequency of semaglutide treat-
ment. Since then, the studies of STEP 5 and STEP 8 added new in-
sights into the role of semaglutide treatment effects on over-
weight/obesity areas. Garvey and coworkers [8] reported the data
obtained from STEP 5, which confirms the long-term efficacy, tol-
erability, and safety profile of semaglutide treatment after 104
weeks. STEP 8 showed a significantly greater average bodyweight
reduction of 15.8 % with semaglutide 2.4 mg against the daily in-
jectable GLP-1 RA liraglutide 3 mg and placebo [10]. Recently, Qin
and colleagues [29] published an updated systematic review, in-
cluding the STEP 5 trial reporting the efficacy and safety of sema-
glutide treatment on overweight and obese patients without type
2 diabetes. Furthermore, recent innovative RCTs using semaglutide
have been published.

Here, we presented additional information regarding the safety
and efficacy of subcutaneous semaglutide due to the inclusion of
STEP-HFpEF and SELECT trials. Kosiborod and coworkers [27] dem-
onstrated the benefits of once-weekly 2.4 mg semaglutide on
obese patients with heart failure with preserved ejection fraction
(HFpEF) over weight loss and reduced disease-specific symptoms
and physical limitations after 52 weeks of treatment. The SELECT

322

trial [28] was a pivotal study that found that after a mean treatment
duration of 34.2 months, semaglutide was superior to placebo in
reducing the risk of the primary cardiovascular endpoint (a com-
posite of death from cardiovascular causes, non-fatal myocardial
infarction or non-fatal stroke), showing the benefits of this treat-
ment to improve not only body composition but also cardiometa-
bolic endpoints. By and large, our study was a comprehensive up-
dated systematic review of RCTs, which fully examined the weight
loss effects of different dosages of once-weekly subcutaneous
semaglutide compared with placebo in obese or overweight pa-
tients without type 2 diabetes.

Semaglutide is a GLP-1 RA initially approved for the treatment
of people with type 2 diabetes at weekly doses of up to 1.0 mg [7].
Surprisingly, GLP-1 RA has been reported to reduce body weight
through a variety of physiological mechanisms [30]. Semaglutide
is the second GLP-1 RA approved for chronic weight management
after liraglutide [31]. The results of our study noted that semaglu-
tide reduced body weight by a mean of 11.58 kg (12.85 %) relative
to placebo. Preclinical studies suggest that semaglutide decreases
body weight by exerting direct and indirect influences on GLP-1 re-
ceptors located in the hypothalamus and hindbrain, which play a
role in regulating appetite [32-34]. In individuals with obesity, the
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a  Adverse events

Semaglutide Placebo
Study Events Total Events Total Relative risk RR CI95% Weight
Friedrichsen 2020 29 36 33 36 -4 0.88 [0.73;1.06] 2.5%
Jensterle 2021 9 13 1 12 i -+ 8.31[1.23;56.17] 0.0%
Wilding 2021 1171 1306 566 655 1.04 [1.00;1.08] 27.5%
Rubino 2021 435 535 201 268 1.08 [1.00;1.17] 10.8%
Wadden 2021 390 407 196 204 1.00 [0.96;1.03] 28.2%
Rubino 2022 120 126 81 85 1.00 [0.94;1.06] 15.8%
Garvey 2023 146 152 136 152 1.07 [1.01;1.14] 15.1%
Random effects model 2575 1412 | _1.03[1.00; 1.06] 1.00%
Heterogeneity: =59 %, 1°=0.0005, p=0.02
p value =0.09 02 05 1 2 5 10
Favours placebo Favours semaglutide

b Serious adverse events

Semaglutide  Placebo
Study event n event n Relative risk RR  95%-CI Weight
Wilding 2021 128 1306 42 655 - 1.53 [1.09;2.14] 17.1%
Rubino 2021 41 535 15 268 e 1.37 [0.77;2.43] 14.1%
Wadden 2021 37 407 6 204 *= 3.09 [1.33;7.20] 10.8%
Rubino 2022 10 126 6 85 e 1.12 [0.42;2.98] 9.4%
Garvey 2023 12 152 18 152 -— 0.67 [0.33;1.34] 12.6%
Kosiborod 2023 35 263 71 266 - 0.50 [0.35;0.72] 16.8%
Lincoff 2023 2941 8803 3204 8801 0.92 [0.88;0.96] 19.2%
Random effects model 11592 10431 e il 1.07 [0.70; 1.62] 1.00 %
Heterogeneity: ’=80%, 1°=0.2374, p<0.01 '
Between-groups difference p =0.75 025 05 1 2 10

Favours placebo Favours semaglutide

¢ Discontinued treatment due to adverse events

Semaglutide  Placebo
Study event n event n Relative risk RR  95%-CI Weight
Friedrichsen 2020 0 36 1 36 = 0.33 [0.01;7.92] 0.1%
Wilding 2021 92 1306 20 655 t=s 231 [1.44;3.71] 2.9%
Wadden 2021 24 407 6 204 + 2.00 [0.83;4.83] 0.9%
Rubino 2021 13 535 6 268 = + 1.09 [0.42;2.82] 0.7%
Rubino 2022 4 126 3 85 = 0.90 [0.21;3.92] 0.3%
Garvey 2023 9 152 7 152 = t 1.29 [0.49;3.36] 0.7%
Kosiborod 2023 35 263 14 266 f— 2.53 [1.39;4.59] 1.9%
Lincoff 2023 1461 8803 718 8801 2.03 [1.87;2.21] 92.6%
Random effects model 11628 10467 | 12.03[1.87;2.20]100.0%
Heterogeneity: P=0%,1°=0, p=0.57
Between-groups difference p <0.001 0.5 1 2 10

Favours placebo Favours semaglutide

d  Gastrointestinal adverse events

Semaglutide Placebo

Study event n event n
Friedrichsen 2020 25 36 14 36
Jensterle 2021 9 13 1 12
Wilding 2021 59 1306 5 655
Rubino 2021 224 535 70 268
Wadden 2021 14 407 0 204
Rubino 2022 1 126 1 85 =«
Garvey 2023 6 152 1 152
Kosiborod 2023 25 263 7 266
Lincoff 2023 880 8803 172 8801
Random effects model 11641 10479

Heterogeneity: =90%, 1°=0.2987, p=0.01
Between-groups difference p <0.001

Relative risk RR  95%-Cl Weight
= 179 [1.12;2.84] 18.0%
; w831 [1.23;56.17] 5.1%

— 5.92 [239;14.67] 12.4%

- 160 [1.28;2.01] 20.4%
- +14.55 [0.87;242.74] 2.7%

0.67 [0.04;10.64] 2.8%

B -+ 6.00 [0.73;49.24] 4.4%

= 361 [1.59;8.21] 13.4%

= 512 [4.36;6.01] 20.8%

— ~3.26 [1.99;5.34] 100.0%

E 1 2 15
Favours placebo Favours semaglutide

> Fig. 3 Meta-analysis results of the proportion with Adverse Events in included trials.

administration of subcutaneous semaglutide at a dosage of 2.4 mg
once a week resulted in a significant reduction in appetite and food
cravings, leading to an approximately 28.5 % decrease in energy in-
take compared to the placebo group after a 20-week treatment
period [25].
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Achieving a consistent weight loss of 5 % brings about meaning-
ful health advantages for individuals experiencing either being
overweight with one or more weight-related comorbidities or obe-
sity. Moreover, there is an observable trend suggesting that great-
er amounts of weight loss may lead to even more substantial ben-
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> Table 3 A summary of the findings table presented in both relative risk and absolute risk differences with 95 % confidence intervals of safety outcomes.

Outcome Ne of Relative effect | Anticipated absolute effects (95 % Cl) Certainty What happens

participants (studies) (95% CI) Difference

Adverse events 3.987 RR 1.03 (1.00 86.0% 88.6% (86 to 2.6 % more (0 SOS® High? Semaglutide results in little to

(7 RCTs) to 1.06) 91.1) fewer to 5.2 no difference in adverse
more) events.

Serious adverse events RR 1.07 (0.70 7.4% 7.9% (5.2 to 0.5% more (2.2 S®OO0 Lowbc Semaglutide may result in

22.023 (7 RCTs) to 1.62) 12) fewer to 4.6 little to no difference in
more) serious adverse events.

Discontinued treatment RR 2.03 (1.87 7.4% 15% (13.8 to 7.6% more (6.4 ©ODSD High? Semaglutide results in an

due to adverse events to 2.20) 16.3) more to 8.9 increase in discontinued

22.095 (8 RCTs) more) treatment due to adverse

events.

Gastrointestinal adverse RR 3.26 (1.99 2.6% 8.4% (5.1to 5.8% more (2.6 SODS High? Semaglutide increases

events Ne of participants: | to 5.34) 13.8) more to 11.2 gastrointestinal adverse

22.120 (8 RCTs) more) events.

*The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95 % Cl). Cl: confidence interval; RR: risk ratio. GRADE Working Group grades of evidence. High certainty: we are very confident
that the true effect lies close to that of the estimate of the effect. Moderate certainty: we are moderately confident in the effect estimate: the true
effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. Low certainty: our confidence in the
effect estimate is limited: the true effect may be substantially different from the estimate of the effect. Very low certainty: we have very little
confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. Explanations a. The study of Jensterle
et al. (2021) was identified as "low weight" in the overall point estimate. b. Serious inconsistency due to low overlap in point estimates. c. Imprecision
results are related to null effect and a possible great harm in the semaglutide treatment.

> Table 4 Subgroup analysis of efficacy and safety outcomes in accordance with treatment duration.

Treatment duration MD 95% Cl 12 Number of studies Sample size
Relative body weight change

52 weeks -10.70 -11.94to -9.46 - 529
68 weeks -12.88 -14.85to -10.91 91% 4 3.586
104 weeks -10.31 -14.29to -6.33 88% 17.908
Absolute body weight

<20 weeks -8.94 -12.56 to -5.31 81.7% 102
68 weeks -12.60 -13.67 to -11.54 58% 4 3.586
104 weeks -12.90 -15.96 to -9.84 - 304
Adverse events

Treatment duration RR 95% Cl 12 Number of studies Sample size
Serious AE

52 weeks 0.50 0.35t00.72 - 1 529

68 weeks 1.56 1.20 to 2.04 5% 4 3.586
104 weeks 0.92 0.88 to 0.95 0% 17.908
AE leading to treatment distontinuation

<20 weeks 0.33 0.01to 7.92 - 1 72

52 weeks 2.53 1.39t0 4.59 - 1 529

68 weeks 1.84 1.22t0 2.77 0% 4 3.586
104 weeks 2.03 1.86 t0 2.20 0% 2 17.908
Gl disorders related adverse events

<20 weeks 2.88 0.71to 11.61 57% 2 102
52 weeks 3.61 1.59 to 8.21 - 1 529
68 weeks 2.86 1.02t07.98 70% 4 3.586
104 weeks 5.12 4.36to 6.01 0% 2 17.908

Abbreviations: RR: risk ratio; Cl: confidence interval; AEs: Adverse events; Gl disorders: Gastrointestinal disorders.
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a

Outcome Mean differences MD 95%Cl

SBP (mmHg) & -3.98 [-4.80;-3.16]
DBP (mmHg) L -2.14 [-3.47;-0.81]
Hb1Ac (%) -0.28 [-0.31;-0.25]

Fasting glucose (mmoI/L)i I . v . -0.42 [-0.48;-0.36]

-5 -4 -3 -2 -1 0 1

b

Outcome Mean differences MD 95%Cl

Total cholesterol (%) | -4.16 [-5.57;-2.75]
HDL (%) “ 273 [1.10;4.36)

LDL (%) - -4.48 [-6.60; -2.36]
VLDL (%) - -16.44 [-19.06; -13.82]

Triglycerides (%)
C-reactive protein (%) A

-15.34 [-16.30; - 14.38]

| 53714 [-38.70;-35.58]

-40 -30 -20 -10 O 10

> Fig. 4 Overall effect estimate and 95 % confidence interval (Cl) of
semaglutide efficacy (versus placebo) on secondary outcomes sys-
tolic blood pressure (SBP), diastolic blood pressure (DBP), glycated
hemoglobin (Hb1Ac), fasting glucose (all on a), total cholesterol,
high-density lipoprotein (HDL), low-density lipoprotein (LDL), very
low density lipoprotein (VLDL), triglycerides and C-reactive protein
(CRP) levels (b).

efits [1,20]. In our research, the percentages of patients attaining
weightloss of 25%,210%, or=15 % within the once-weekly sema-
glutide treatment cohort were higher compared to the placebo-
controlled group. In addition, absolute effects indicate that 46.6 %
more patients achieved the MID of 5 % weight loss after semaglu-
tide treatment compared to placebo. More importantly, once-
weekly semaglutide increased the weight loss by at least 10% (53 %
more) and 15% (33 % more) compared with placebo. The signifi-
cant numbers were notably higher than those observed in previ-
ous studies involving other anti-obesity medications within a sim-
ilar patient population [35, 36].

Taken together, our results pertaining to efficacy outcomes
demonstrated that once-weekly subcutaneous semaglutide exhib-
ited marked superiority in managing weight among adults with
overweight or obesity without diabetes. It is crucial to emphasize
that a consistent and clinically significant reduction in body weight
plays a pivotal role in enhancing metabolic health and addressing
other comorbidities associated with obesity [36,37]. Nevertheless,
up until now, there has been limited exploration into whether the
weight loss induced by semaglutide and other GLP-1 RA drugs can
effectively lead to a decrease in complications and diseases associ-
ated with obesity. Conversely, the once-weekly subcutaneous ad-
ministration of semaglutide at a dosage of 2.4 mg demonstrated
superiority over the placebo in mitigating the occurrence of cardi-
ovascular complications among patients who were overweight or
obese and had preexisting cardiovascular disease [28]. Further-
more, exploratory analysis indicates that semaglutide may attenu-
ate the progression of kidney disease in obese patients [38], as a
trial is ongoing to evaluate the effect of semaglutide on kidney out-
comes in participants with chronic kidney disease (CKD) and type
2 diabetes [39].

Dorneles G et al. Semaglutide effects on obesity... Exp Clin Endocrinol Diabetes 2024; 132: 316-327 | © 2024. Thieme. All rights reserved.

In fact, we found that semaglutide treatment leads to greater
improvements in cardiometabolic markers and showed that sema-
glutide treatment may have positive effects on blood pressure,
blood glucose levels, lipid profile, inflammation, and other cardio-
metabolic risk factors. In this sense, these results may be associat-
ed with the potential prevention of obesity-related disease and
mortality recently described [28]. Notably, semaglutide has also
demonstrated direct cardioprotective effects, including reducing
inflammation, improving endothelial function, and reducing arte-
rial stiffness in real-world data [40]. Interestingly, some GLP-1 RA
effects on cardiovascular event reduction in overweight or obese
patients are associated with an anti-inflammatory mechanism [41].
Furthermore, clinical trials demonstrated that semaglutide lowers
the thickness of epicardial fat and significantly reduces the likeli-
hood of major adverse cardiovascular events and stroke compared
to placebo [42,43]. Although the studies were conducted in obese
patients with type 2 diabetes, the recently published SELECT trial
indicates that semaglutide has the same effectiveness on the pro-
tection against cardiometabolic diseases in obese subjects without
type 2 diabetes [28].

In this study, we also performed an update on the safety profile
of once-weekly subcutaneous semaglutide. Overall, once-weekly
semaglutide was well-tolerated and generally deemed safe, with a
low incidence of serious adverse events. However, more patients
presented adverse events related to treatment discontinuation and
gastrointestinal disorders. Gastrointestinal adverse events are com-
monly associated with semaglutide use. The most frequently re-
ported gastrointestinal side effects include nausea, vomiting, diar-
rhea, and constipation. These symptoms are generally mild to mod-
erate in severity and tend to diminish over time as the body adjusts
to the medication [44,45]. In terms of other safety considerations,
literature data provided reassurance by indicating no overall in-
crease in the incidence of hypoglycemic events, acute pancreatitis,
acute renal failure, or malignant neoplasms [46,47].

According to the European Medicine Agency's (EMA) Methodo-
logical Guidelines for the Clinical Evaluation of Technologies and
Medicines [48] for weight management, a plateau in the weight
loss process is observed after 5 to 6 months (30 weeks) of continu-
ous pharmacological treatment. Here, the data suggest that sema-
glutide treatment remains highly effective even after 104 weeks,
despite the greatest weight loss occurring around 68 weeks. Of
note, the point estimate of adverse events leading to treatment
discontinuation and gastrointestinal disorders related to adverse
events were higher around 104 weeks of treatment than 68 weeks.
As treatment duration increases, the total exposure to the GLP-1
drug also increases. This can lead to a higher overall risk of side ef-
fects, including Gl issues. Additionally, some GLP-1 medications
have dose-dependent side effects, meaning higher doses are asso-
ciated with a greater chance of Gl problems. Furthermore, Certain
Gl side effects, like constipation, may not manifest until laterin the
treatment course. This can create the impression that they are as-
sociated with longer duration rather than simply reflecting individ-
ual variability.

Nevertheless, itisimportant to acknowledge several limitations
in our study. Firstly, our meta-analysis relied on study-level data
rather than patient-level data. Additionally, due to the limited num-
ber of included studies, the potential for publication bias cannot
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be ruled out. Lastly, there was notable heterogeneity among the
included RCTs, likely stemming from differences in sample sizes,
semaglutide dosing, baseline characteristics of patient popula-
tions, and trial durations.

In conclusion, once-weekly subcutaneous semaglutide treat-
ment is highly effective inimproving the body weight of adults who
are overweight or obese without type 2 diabetes. Semaglutide be-
comes a promising adjuvant therapy, in addition to lifestyle chang-
es such as nutritional support and structured exercise training, in
the treatment of excess body weight.
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