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INTRODUCTION

Obesity and overweight are defined as abnormal or
excessive fat accumulation that poses a health risk.
Body mass index (BMI) is an indicator that is often
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used to judge obesity and overweight. BMI 225 kg/m?is
defined as overweight, and BMI 230 kg/m? is described
as obese.!l In recent years, with the development of
economic conditions and the continuous improvement
of living standards, the phenomenon of being overweight
or obese is becoming more and more acute. According

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints @ wolterskluwer.com

Address for correspondence: Dr. Xiaobo Liu, College of Pharmacy, Dali University and the Key Laboratory of Insect Biopharmaceutical Research
and Development, Dali University, Yunnan Province, China.
E-mail: yndixb @ 126.com

Submitted: 17-Oct-2023; Revised: 11-May-2024; Accepted: 01-Jul-2024; Published: 30-Sep-2024

© 2024 Journal of Research in Medical Sciences | Published by Wolters Kluwer - Medknow

| 2024 |



197ZIMNZ[DBPXZOBBAROATIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MVTXQMQUO!WXVOH|SqﬁzE|Lﬂ[‘X+E17N}O]'[LunOHZ'[/\EXHdSQ}V\IGug /(q suu[/uma'/\/\/\/\|'S|eumo[//:d11u wioJ} papeojumod

¥202¢/2T/0T uo

Yang, et al.: Semaglutide in overweight/obese adults with or without type 2 diabetes

to data, the number of obese people worldwide has tripled
since 1975.11 At present, China has the largest overweight
or obese population of any country in the world, with
600 million. More than half of obese adults have multiple
complications due to obesity.” Obesity and overweight are
caused by many factors, mainly genetic, environmental,
disease, and other factors. Obesity is closely related to
various chronic conditions, such as cardiovascular disease,
stroke, T2DM, nonalcoholic fatty liver disease, obstructive
sleep apnea, osteoarthritis, and certain cancers (breast,
prostate, colon, and rectal cancers), and the degree of risk
increases with the increase of BMI, which can increase
economic stress, seriously affect study, work, and life. People
who are overweight are three times more likely to develop
type 2 diabetes than those of average weight.

Generally, people control obesity through lifestyle
interventions, but their effectiveness and durability vary from
person to person.”! Therefore, using medication-assisted
therapy to control weight has become a choice for
more obese and overweight people. As a new type of
hypoglycemic drug, semaglutide belongs to the long-acting
glucagon-like peptide-1 (GLP-1) receptor agonist, which
can selectively bind and activate the GLP-1 receptor,
stimulate the secretion of insulin by pancreatic islet B-cells,
and inhibit the release of insulin, lower blood glucose; in
addition, it has been shown that semaglutide can lose weight
in adults with overweight or obesity.! Relevant analyses
have concluded that semaglutide is more effective than
other GLP-1 receptor agonists in improving glycemia and
other cardiometabolic risk factors in patients with T2DM.F!
The guidelines suggest overweight and obese adults with
insufficiently effective lifestyle interventions can add
semaglutide 2.4 mg for long-term intervention.[? Although
relevant meta-analysis has been published in recent years
to analyze the efficacy and safety of semaglutide for weight
loss in obese adults, there were incomprehensive and
lacked pooled comparisons evaluating the effectiveness of
semaglutide in obese or overweight adults with or without
diabetes mellitus versus placebo or other glucose-lowering
medications in controlling body weight.[”®! Therefore,
this article collects and analyzes the most recent clinical
data on semaglutide in weight loss to provide a more
comprehensive theoretical basis for the rational clinical
use of semaglutide in obese or overweight adults with or
without diabetes mellitus.

METHODS

Search strategy

A comprehensive systematic search of Cochrane Library,
Embase, and PubMed was performed from January 1,
2020, to July 14, 2023. The investigation was conducted
by combining subject terms with free words, and the

| 2024 |

English search terms included “obesity, obese, overweight,
overweight, weight gain, adiposity, Rybelsus, semaglutide,
wegovy, ozempic, NN9934, NN9935, NN9936, GLP-1
receptor agonist, GLP-1RA, glucagon-like peptide 1,
glucagon-like peptide 1 receptor agonist” [Appendix 1 for
search strategies].

Inclusion and exclusion criteria

Inclusion criteria

(1) Randomized controlled trials (RCTs); (2) overweight or
obese adult patients (BMI 224 kg/m?),”! included with and
without diabetes; (3) the experimental group: semaglutide,
the control group: placebo or other glucose-lowering
medication; and (4) English literature.

Exclusion criteria

(1) Repeated studies published multiple times; (2) studies
that did not report outcome; and (3) studies with incomplete
information reporting or inability to extract data.

Data extraction

Literature screening, data extraction, and quality assessment
were conducted independently by two reviewers strictly
according to the inclusion and exclusion criteria, and any
conflicts were resolved by a discussion or arbitration by a
third reviewer. The following information was extracted
from the final included studies: first author, years of
publication, presence or without T2DM, number of
cases, intervention, age, BMI, duration of treatment, and
outcome indicators. Primary outcome indicators: body
weight, the proportion of patients with weight loss of >5%,
10%, 15%, and 20% overall, respectively, BMI and waist
circumference. Secondary outcome indicators: systolic
blood pressure (SBP), diastolic blood pressure (DBP),
glycosylated hemoglobin Alc, fasting blood glucose (FBG),
total cholesterol (TC), triglyceride (TG), high-density
lipoprotein (HDL), low-density lipoprotein (LDL), very
low-density lipoprotein (VLDL), total adverse drug
reaction (ADR), nausea, vomiting, abdominal pain, and
diarrhea.

Methodological quality evaluation

The risk of bias in the studies was evaluated by two
independent reviewers using the Cochrane Risk of Bias tool
for RCT. The evaluation included whether the allocation
was randomized, whether the allocation was hidden,
whether blinding was used, whether the outcome data were
complete, whether there was selective reporting of study
results and other biases. Any conflicts were resolved by a
discussion or arbitration by a third reviewer.

Data synthesis and analysis
Meta analysis was performed using RevMan 5.3 (The
Nordic Cochrane Centre, The Cochrane Collaboration,

Journal of Research in Medical Sciences 2
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Copenhagen, Denmark) Mean difference (MD) was used
for continuous variables, and risk ratio (RR) was used
for dichotomous variables to express the combined effect
size; 95% confidence interval (CI) was used for interval
estimation. P <0.05 was considered statistically significant.
Statistical heterogeneity between trials was assessed using
the I? statistics, and when I> < 50% and P > 0.05 indicated
less or no heterogeneity, the fixed-effects model was used
for combined analysis. On the contrary, a random effects
model was used. Funnel plots were done for the included
literature to observe publication bias.

RESULTS

Literature screening process and results

The search yielded 2490 articles after rigorous screening,
and 15 RCTs[*?" were finally included in the review, totaling
6984 patients. The highest sample size is 1748, and the lowest
sample size is 32. The literature screening process is shown
in Figure 1, and the basic information of the included studies
is shown in Table 1.

Methodological quality assessment of the included
studies

Fifteen studies reported random sequence generation, !
10 studies provided information on allocation
concealment, 2192223111 studies used blind methods,!'*1%21-23
13 studies had a low bias of complete data, 1792 and two
trials had a low risk of other biases,['>'°! and the results of the
quality assessment of the risk of bias is shown in Figure 2.

Records identified through
database searching(n=2490)

0 of additional records identified
through other sources

Pubmed:424 Embase: 1352
Cochrane library: 714

1

Records after duplicates and
less than 18 remaved(n=812)

[Records screened(n=812) ]_.[Records excluded(n=608)

Full-text articles excluded, with reasons(n=189)

I clinical trial:17; Intervention discrepancy:25
Non-RCT:12; Invitro test:1
Not available in full text:27 ; Unrelated:2

animal experiment:2; Self controlled: 1
Fulktext articles Data unavailable:3

assessed for

eligibility(n=204) System review and meta analysis:99

15 of studies included
in qualitative synthesis

15 of studies included in
quantitative synthesis
(meta-analysis)

Figure 1: Literature screening process
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Meta-analysis results

Efficacy indicators

Body weight

Ten RCTs!"*12 2 reported the value of patient’s body weight
reduction, and there was statistical heterogeneity among the
studies (P <0.001, I*=98%), so a random-effects model was
chosen, and the results are shown in Figure 3. Compared
with the control group, in the semaglutide group, more
mean weight reduction was reported in all of the included
trials (MD =-7.49, 95% CI [-9.92, -5.07], P <0.001). Subgroup
analysis showed that semaglutide led to more weight loss
in overweight or obese patients without diabetes (MD =
-11.41, 95% CI [-13.14, -9.68], P < 0.001), overweight or
obese patients with diabetes (MD = -3.29, 95% CI [-4.78,
-1.80], P < 0.001), or with or without diabetes overweight
or obese patients (MD = -9.60, 95% CI [-11.44, -7.76],
P <0.001), and the difference was statistically significant. The
results suggest semaglutide is superior to placebo or other
hypoglycemic agents for weight reduction in overweight
or obese adults with or without T2DM.

Percentage of weight >5%,10%,15%, and 20%

Seven RCTs!''*7#l reported the proportion of patients with
reductions more significant than 5%, 10%, 15%, and 20% of
the overall population, respectively. There was statistically
significant heterogeneity between studies (P < 0.001,
I*=95%), so a random-effects model and subgroup analysis
was performed. The results are shown in Figure 4. The
results showed that there were more proportion reductions
in the semaglutide group than in the control group, and
the difference was statistically significant (RR = 4.82, 95%
CI [3.46, 6.71]). The subgroup results showed that the
proportion of patients with weightloss > 5%, 10%, 15%, and
20% of the overall body weight was significantly higher in
the semaglutide group than in the control group (RR=3.19,
95% CI [1.89, 5.36], P < 0.001), (RR = 4.74, 95% CI [2.78,
8.11], P <0.001), (RR =6.17, 95% CI [3.88, 9.82], P < 0.001),
and (RR =9.14, 95% CI [6.05, 13.80], P < 0.001), and the
difference was statistically significant.

Body mass index

Five RCTs!"*15171822l reported the value of the patient’s body
weight reduction, and there was statistical heterogeneity
among the studies (P <0.001, I*=99%), so a random-effects
model was chosen, and the results are shown in Figure 5.
Compared with the control group, in the semaglutide
group, more BMI reductions were reported in all of the
included trials (MD =-3.35, 95% CI [-4.79, -1.92], P <0.001).
Subgroup analysis showed that semaglutide led to more
BMI reduction in overweight or obese patients without
diabetes mellitus (MD = -4.71, 95% CI [-5.03, —-4.40],
P < 0.001), overweight or obese patients with diabetes
mellitus (MD =-1.79, 95% CI [-2.57, -1.00], P < 0.001), and
the differences were statistically significant.
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Figure 2: Methodological quality assessment of included studies

Experimental Control
Study or Su Mean __ SD Total Mean

1.1.1 without T2DM

Domenica 2021 -71 767 5635 61 7.93 268
Domenica 2022 -15.3 1076 117 -6.8 1076 117
Filip 2023 -155 89 317 -25 859 295
Martin 2021 -104 63 36 -04 26 36
Thomas 2021 -16.8 2333 407 -6.2 2333 204
Subtotal (95% Cl) 1412 920

Heterogeneity: Tau®= 2.63; Chi*=15.45, df= 4 (P = 0.004); F=74%
Test for overall effect: Z=12.90 (P < 0.00001)

1.1.2 with T2DM

Juan 2023 -53 637 24 -84 676 27
Linong 2021 -42 042 290 -0.4 0.04 290
Melanie 2021 -97 788 388 -35 776 376
Takahiro 2023 -26 141 16 -01 08 16
Subtotal (95% Cl) 718 709

Test for overall effect: Z= 4.32 (P < 0.0001)

1.1.3 with or without T2DM

Heterogeneity: Tau®= 14.17; Chi*= 561.21, df= 8 (P < 0.00001); F=
Test for overall effect: Z= 6.05 (P < 0.00001)

SD Total Weight

10.6%
9.5%
10.5%
9.9%
8.4%
48.9%

8.7%
10.8%
10.6%
10.7%
40.9%

Heterogeneity: Tau®= 1.82; Chi*= 46.66, df= 3 (P < 0.00001); F=94%

Takashi 2022 -115 7.01 193 -19 8 101 10.2%
Subtotal (95% Cl) 199 101 10.2%
Heterogeneity: Not applicable

Test for overall effect: Z=10.23 (P < 0.00001)

Total (95% Cl) 2329 1730 100.0%

98%

Test for subaroun differences: Chi*=55.10. df= 2 (P < 0.00001). F=96.4%

Mean Difference
IV. Random. 95% CI

Mean Difference
IV. Random. 95% ClI
-13.20 [-14.35,-12.05) -

-8.50 [-11.26,-5.74]
-13.00[-14.39,-11.61]

-10.00 [-12.23,-7.77)

-10.60 [-14.52,-6.68]

-11.41 [13.14, -9.68]

—_

——

310[0.51,6.71] —
-3.80 [-3.85,-3.75) .

-6.20 [7.31,-5.09) -
-2.50-3.17,-1.83) -

-3.29 [4.78, 1.80] <

-9.60 [-11.44,-7.76) —_
-0.60 [-11.44, -7.76] <&
7.49[-9.92, 5.07] >

40 5 0 5 10
Favours [experimental] Favours [control]

Figure 3: Forest plot of meta-analysis of the body weight loss in two groups

Waist circumference

Eight RCTs!!>1415171921 2 reported the value of the reduction
in patients’ waist circumference. There was statistical
heterogeneity among the studies (P < 0.001, I* = 97%),
so a random-effects model was chosen, and subgroup
analysis was performed, and the results are shown
in Figure 6. Compared with the control group, in the
semaglutide group, more waist circumference reductions
were reported in all of the included trials (MD = -7.26,
95% CI [-9.94, —4.58], P < 0.001). The subgroup results

5 Journal of Research in Medical Sciences

showed that in overweight or obese patients without
diabetes (MD = -9.05, 95% CI [-10.42, -7.67], P < 0.001),
overweight or obese patients with diabetes (MD = -4.01,
95% CI [-5.35, —2.66], P < 0.001), and overweight or obese
patients with or without diabetes (MD = -9.30, 95%
CI [-10.99, -7.61], P < 0.001), the waist circumference
reductions in the semaglutide group were significantly
more than those in the control group, and the difference

was statistically significant.

| 2024 |



¥202/2T/0T U0 =[31ZIMNZIDBpXZOBBqe0ATOAEIOVIHSALLIAIPO0ALIEaHIOINI/AOAU

MY TXOMADYOINXOHISABZIYTCN+eyNIOITWNOTZTARY HAOSHINQUE AQ SWil/wod mmspeulnol//:dny wouy papeojumod

Figure 4: Forest plot of meta-analysis of proportion lost more than 5%, 10%, 15% and 20% in two groups

Yang, et al.: Semaglutide in overweight/obese adults with or without type 2 diabetes

Study or Su

Experimental
Events

Control
Total Events Total Weight M-H. Random.95% CI

1.2.1 The proportion of patients with weight loss > 5%

Domenica 2022 102 117 68 117  54% 1.501.27,1.78] o

Filip 2023 269 317 76 205 5.3% 3.29[2.70, 4.02) e
Melanie 2021 267 388 107 376 53% 2.42[2.03, 2.88] =

Monika 2022 394 874 29 874 51%  13.50(9.43,19.58) S
Takashi 2022 160 193 21 100 51% 3.95 [2.68, 5.80] ==
Thomas 2021 352 407 97 204 54% 1.82[1.57, 2.11] =

Subtotal (95% CI) 2296 1966 31.5% 3.19[1.89, 5.36] <

Total events 1544 398

Heterogeneity: Tau®= 0.41; Chi*= 191.37, df= 5 (P < 0.00001); F= 97%

Test for overall effect: Z= 4.36 (P < 0.0001)

1.2.2 The proportion of patients with weight loss > 10%

Domenica 2022 83 117 30 117 52% 2.77[1.99, 3.85] =

Filip 2023 220 317 35 205 52% 5.85[4.25, 8.05] =
Juan 2023 4 29 7030 34% 0.59[0.19,1.81] —_— T

Melanie 2021 177 388 31 376 51% 5.53(3.88,7.89] ==
Monika 2022 133 874 4 874 37% 33.25[12.35,89.50) —_—
Takashi 2022 17 193 5 100 40%  1212[512,28.71]

Thomas 2021 306 407 55 204 5.3% 279[2.21,3.52) -
Subtotal (95% CI) 2325 1996  31.7% 4.74[2.78,8.11] <>
Total events 1040 167

Heterogeneity: Tau®= 0.42; Chi*= 65.14, df= 6 (P < 0.00001); F=91%

Test for overall effect: Z=5.70 (P < 0.00001)

1.2.3 The proportion of patients with weight loss > 15%

Domenica 2022 65 17 14 117 48%
Filip 2023 170 317 17 295 49%
Juan 2023 0 29 2 30 1.0%
Melanie 2021 100 388 12 376 47%
Takashi 2022 79 193 3 100 33%
Thomas 2021 227 407 27 204 51%
Subtotal (95% ClI) 1451 1122 23.8%
Total events 641 75

Heterogeneity: Tau®= 0.20; Chi*= 16.02, df= 5 (P = 0.007); F= 69%

Test for overall effect: Z= 7.67 (P < 0.00001)

1.2.4 The proportion of patients with weight loss > 20%

Domenica 2022 45 17 717 42%
Filip 2023 107 317 8 205 4.4%
Thomas 2021 145 407 8 204 4.4%
Subtotal (95% CI) 841 616  13.0%
Total events 297 23

Heterogeneity: Tau®= 0.00; Chi*= 1.61, df= 2 (P = 0.45), F= 0%
Testfor overall effect: Z=10.52 (P < 0.00001)

Total (95% CI)
Total events

Heterogeneity: Tau®= 0.53; Chi*= 420.45, df= 21 (P < 0.00001), F= 95%

6913
3522

5700 100.0%
663

Test for overall effect: Z=9.29 (P < 0.00001)

Test for subaroun differences: Chi*=10.35. df=3 (P=0.02). F=71.0%

Risk Ratio Risk Ratio

M-H. Random. 95% CI

4.64[2.77,7.79)]
9.31[5.80,14.93]
0.21[0.01,4.13]
8.08[4.51,14.45)
13.64[4.42,4212)
4.21[2.93, 6.05]
6.17 [3.88, 9.82]

6.43[3.02, 13.66)
12.45(6.18, 25.08)
9.08 [4.55,18.14]
9.14 [6.05, 13.80]

L 4

4.82[3.46,6.71] L 2

001 04 10 100
Favours [experimental] Favours [control]

Study or Subgrou

Experimental

Mean SD Total Mean

Control

SD Total Weight IV. Random. 95% ClI

Test for overall effect: Z= 4.60 (P < 0.00001)

1.3.1 without T2DM

Domenica 2021 -26 236 535 22 292 268 206% -4.80[5.20,-4.40] -

Filip 2023 -56 356 317 -09 344 295 203% -4.70[-5.25,-4.15) -
Thomas 2021 -6 82 407 -22 82 204 175% -3.80[-5.18,-242) o
Subtotal (95% CI) 1259 767 583% -4.71[-5.03,-4.40] ¢
Heterogeneity: Tau®= 0.00; Chi*=1.87, df= 2 (P = 0.39), F=0%

Test for overall effect: Z= 29.13 (P < 0.00001)

1.3.2 with T2DM

Linong 2021 -16 016 290 -0.2 002 290 209% -1.40[-1.42-1.38] n
Melanie 2021 -35 197 388 -1.3 194 376 20.7% -2.20[-2.48,-1.92) -
Subtotal (95% Cl) 678 666 41.7% -1.79[-2.57,-1.00] <
Heterogeneity: Tau®*= 0.31; Chi*= 31.84, df=1 (P < 0.00001); F=97%

Test for overall effect: Z= 4.47 (P < 0.00001)

Total (95% CI) 1937 1433 100.0% -3.35[-4.79,-1.92] -
Heterogeneity: Tau® = 2.55; Chi*= 450.89, df= 4 (P < 0.00001); F= 99% T —

Test for subaroun differences: Chi*= 46.05. df= 1 (P < 0.00001). F= 97.8%

Mean Difference
IV, Random. 95% CI

Mean Difference

Favours [experimental] Favours [control]

Figure 5: Forest plot of meta-analysis of body mass index decline in two groups

Other efficacy outcome indicators

Seven RCTs[*151719.2224 reported the values of the
patient’s blood pressure changes, and the results are
shown in Table 2. The SBP reductions in the semaglutide

| 2024 | Journal of Research i

group (RR =-3.37, 95% CI [-5.32, -1.42], P < 0.001) were
higher than those in the control group, with a statistically
significant difference, and the DBP reductions (RR =
-0.83, 95% CI [-1.79, 0.13], P = 0.09) was slightly closer to

n Medical Sciences 6
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Experimental Control
Study or Subgrou Mean SD_Total Mean

1.4.1 without T2DM

Domenica 2021 -64 826 535 33 835 268
Domenica 2022 -132 953 114 -66 922 113
Filip 2023 -13 89 317 -3 859 205
Thomas 2021 -146 2207 407 -63 2207 204
Subtotal (95% ClI) 1373 880

Heterogeneity: Tau®= 0.96; Chi*= 6.35, df= 3 (P = 0.10); F= 53%
Test for overall effect: Z=12.93 (P < 0.00001)

1.4.2 with T2DM

Linong 2021 -42 042 290 -08 008 290
Melanie 2021 -94 787 387 -45 775 375
Rory 2020 -39 5253 88 -25 5218 90
Subtotal (95% ClI) 765 755

Heterogeneity: Tau*= 0.81; Chi*=7.08, df=2 (P=0.03); F=72%
Test for overall effect: Z= 5.85 (P < 0.00001)

1.4.3 with or without T2DM

Takashi 2022 -111 695 193 -1.8 7 100
Subtotal (95% CI) 193 100
Heterogeneity: Not applicable

Test for overall effect: Z=10.81 (P < 0.00001)

Total (95% CI) 2331 1735

Heterogeneity: Tau®= 12.49; Chi*= 255.62, df= 7 (P < 0.00001); F= 97%

Test for overall effect: Z= 5.31 (P < 0.00001)

Test for subaroun differences: Chi*= 34.66. df= 2 (P < 0.00001). F= 94.2%

SD_Total Weight

Mean Difference
IV. Random. 95% CI

145% -9.70(-10.92,-8.48)
13.3%  -6.60[-9.04,-4.16)
14.4% -10.00[-11.39,-8.61]
11.6% -8.30[12.01,-4.59]
53.8% -9.05[-10.42,-7.67]

15.0%  -3.40[-3.45,-3.35)
146%  -4.90[-6.01,-3.79)
25% -1.40[-16.78,13.98]

Mean Difference
IV. Random. 95% CI

—

¢

321%  -4.01[-5.35,-2.66] ¢
141%  -9.30 [10.99,-7.61] -
141% -9.30 [10.99, -7.61] ]
100.0%  -7.26[-9.94,-4.58] L 2
20 10 0 10 20

Favours [experimental] Favours [control]

Figure 6: Forest plot of meta-analysis of waist circumference reduction in two groups

Table 2: Meta-analysis results of other outcome indicators in two groups

Outcome indicators Study Sample P (%) Effect model MD/RR (95% CI) P
SBP 7 3627 87 Random effects model -3.37 (-5.32--1.42) 0.0007
DBP 7 3627 73 Random effects model -0.83 (-1.79-0.13) 0.09
HbA1c 7 3038 99 Random effects model -0.66 (-1.07--0.25) 0.002
FPG 7 3076 93 Random effects model -4.81 (-7.03--2.60) 0.0001
TC 4 2390 94 Random effects model -4.44 (-8.85--0.04) 0.05
TG 4 2389 91 Random effects model -11.07 (-22.15-0.01) 0.05
HDL 4 2380 0 Fixed effects model -0.00 (-0.04-0.04) 0.99
LDL 4 2389 88 Random effects model -4.80 (-10.10-0.50) 0.08
VLDL 4 2389 91 Random effects model -11.02 (-22.08-0.04) 0.05
Nausea 14 6792 91 Random effects model 3.21 (2.05-5.01) 0.00001
Diarrhea 14 6792 13 Fixed effects model 1.86 (1.63-2.11) 0.00001
Vomiting 13 6695 78 Random effects model 3.76 (2.29-6.18) 0.00001
Constipation 1 4402 56 Random effects model 1.90 (1.45-2.49) 0.0001
Abdominal pain 4 2062 0 Fixed effects model 2.62 (1.72-4.01) 0.00001
Nasopharyngitis 10 4385 0 Fixed effects model 0.93 (0.81-1.08) 0.37

HbA1c=Glycosylated hemoglobin A1c; TC=Total cholesterol; TG=Triglyceride; HDL=High-density lipoprotein; LDL=Low-density lipoprotein; VLDL=Very LDL; DBP=Diastolic
blood pressure; SBP=Systolic blood pressure, MD=Mean difference; RR=Relative risk; CI=Confidence interval; FPG=Fasting plasma glucose

the control group, and the difference was not statistically
significant. In addition, the values of glycated hemoglobin
reduction (RR = -0.66, 95% CI [-1.07, —0.25], P = 0.002)
and fasting glucose reduction (RR =-4.81, 95% CI [-7.03,
-2.60], P < 0.001) were higher than those of the control
group, which were statistically different. Four RCTs!"17-1]
were included to analyze the effects on lipid metabolism,
and the values of TG reduction (RR =-4.44, 95% CI [-8.85,
-0.04], P=0.05), TC reduction (RR=-11.07, 95% CI [-22.15,
0.01], P=0.05), LDL reduction (RR =-4.80, 95% CI [-10.10,
0.50], P = 0.08), and VLDL reductions (RR = -11.02, 95%
CI[-22.08, 0.04], P=0.05) were slightly higher than those of
the control group, but the differences were not statistically
significant; HDL reductions (RR = -0.00, 95% CI [-0.04,
0.04], P = 0.99) were not statistically significantly different
from the control group. For the sensitivity analysis of the

7 Journal of Research in Medical Sciences

results of the meta-analysis of TC, TG, LDL, and VLDL,
after the exclusion of the included study of Davies et al.,['"]
there was a significant change in the MD value and 95%
CI. The reduction values of all categories were higher
than those of the control group, and the difference was
statistically significant.

Adverse drug reaction

Fourteen RCTs!143 2 reported ADR, among which 11 RCTs
counted the incidence of total ADR. The results are shown
in Figure 7. The incidence of total ADR in the semaglutide
group (RR = 1.04, 95% CI [0.99, 1.04], P = 0.1) was slightly
higher than that in the control group, but the difference was
not statistically significant. The incidence of nausea, vomiting,
diarrhea, abdominal pain, and constipation was significantly
higher in the semaglutide group than in the control group,
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Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random.95% CI M-H. Random. 95% CI
Domenica 2021 435 535 201 268 11.1% 1.08[1.00,1.17) T
Domenica 2022 120 126 122 127 13.2% 0.99[0.94,1.04) e
Filip 2023 307 334 285 333 131% 1.07[1.02,1.13] el
John 2020 75 100 67 97 54% 1.09[0.91,1.29] 1=
Juan 2023 22 3 24 30 26% 0.89[0.67,1.18) =
Martin 2021 29 36 33 36 49% 0.88[0.73, 1.08)
Melanie 2021 353 403 309 402 123% 1.141.07,1.22) -
Monika 2022 511 874 450 864 10.7% 1.12[1.03,1.22) G
Takashi 2022 17 199 80 101 8.6% 1.08[0.97,1.22) T
Thomas 2021 390 407 196 204 14.4% 1.00[0.96, 1.03] T
yamada 2020 34 48 39 49 37% 0.89(0.71,1.12] I
Total (95% CI) 3093 2511 100.0% 1.04 [0.99, 1.10]
Total events 2447 1806
Heterogeneity: Tau?= 0.00; Chi*= 39.34, df= 10 (P < 0.0001); F= 75% 0 5 0=7 : 175 2
Testfor overall effect: Z=1.67 (P = 0.10) Favours [experimental] Favours [control]

Figure 7: Forest plot of meta-analysis of total adverse events in two groups

and the difference was statistically significant. The incidence
of nasopharyngitis was higher in the semaglutide group than
in the control group, but the difference was not statistically
significant, as shown in Table 2.

Sensitivity analysis

The results of the sensitivity analysis using weight as an
indicator showed that after excluding the included studies
one by one, the reduction in heterogeneity before and after
the exclusion was not statistically significant, suggesting
that the results of this study are relatively robust. The results
obtained for the remaining indicators (percentage of weight
loss >5%, 10%, 15%, and 20%, BMI, and waist circumference)
were more stable. In terms of blood pressure, the exclusion
of the study by lijima et al.? showed a statistically
significant reduction in DBP in the semaglutide group,
which may have been terminated early in the preliminary
analysis and with a duration of only 26 weeks and a sample
size of only 32, which may have affected the robustness
of the results. In terms of lipid metabolism, excluding the
study of Davies et al. ! the semaglutide group was able
to significantly reduce TC, TG, LDL, and VLDL, with a
statistically significant difference.

Publication bias

Using body weight as an indicator, an inverted funnel plot
was drawn, and the results are shown below, suggesting a
low likelihood of publication bias in this study [Figure 8].

DISCUSSION

The purpose of this article was to examine, in a pooled
fashion, the efficacy and safety of semeglutide compared
with placebo or other hypoglycemic agents in obese or
overweight adult patients with or without diabetes mellitus.
The results revealed that semaglutide was more effective
than placebo or other hypoglycemic drugs in reducing body
weight, BMI, and waist circumference in overweight or
obese patients. In addition, semaglutide showed promising
results in improving blood pressure and blood glucose, as
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Figure 8: Funnel plot for the publication bias analysis of body weight

well as other lipid metabolism. No serious adverse effects
were reported during the study.

The weight-reducing utility of GLP-1 receptor agonists
has attracted widespread attention since scientists first
discovered that GLP-1 receptor agonists could reduce
body weight in diabetic patients at the beginning of the
21 century. Since then, several GLP-1 receptor agonists
have been shown to reduce body weight.[*%! Liraglutide
and semaglutide were approved by the FDA for overweight
or obese indications and were launched in 2014 and 2021,
respectively. Up to this point, there have been several articles
analyzing the weight reduction effects of semaglutide, but
some of them only unilaterally focused on the impact on
diabetic or nondiabetic patients,3! and Xiaodong et al.*2
only included semaglutide 2.4 mg versus placebo-controlled
studies. However, they used overweight or obese patients
with or without diabetes as their study subjects. In this
paper, we have made relevant expansions and updates
based on the previous authors, not limited to the control
with placebo and the dose and dosage form of semaglutide.
We also selected the studies with other glucose-lowering
drugs (such as liraglutide, sitagliptin, canagliflozin,
dulaglutide, insulin, and cagrilintide) in comparison
with each other. By screening and evaluating the latest
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studies in the past 3 years, a total of 15 RCTs comparing
semaglutide with placebo or other glucose-lowering
drugs in weight reduction, totaling 6984 patients, were
included to systematically evaluate the efficacy and safety
of semaglutide in weight reduction. The results showed
that when semaglutide was given orally or intravenously,
it was more effective than the control group (placebo or
other hypoglycemic agents) in reducing body weight, the
proportion of patients with weight loss >5%, 10%, 15%, and
20%, BMI, and waist circumference; In terms of the effect on
glycated hemoglobin and FBG, the semaglutide group was
able to reduce both values compared with the control group
effectively, and the difference was statistically significant,
which is a good choice for overweight or obese patients
with type 2 diabetes mellitus. These results are similar to
those of Yaqiong et al. and Xiaodong et al.?>*) In addition,
this paper also analyzes the effect of semaglutide on blood
pressure and lipid metabolism, and the reduction of SBP and
TC was statistically significant compared with the control
group. The differences were not statistically significant for
DBP, TG, HDL, LDL, and VLDL. Still, the reductions were
slightly higher than those in the control group, suggesting
potential cardiovascular benefits. It has been proved that
semaglutide can reduce cardiovascular risk associated with
overweight and obesity in the absence of diabetes.!

Enteroglucagon mainly refers to glucose-dependent
insulinotropic polypeptide and GLP-1, the latter of which
is produced by intestinal L-cells after energy intake. GLP-1
binds to its specific receptors and not only promotes
pancreatic cells to synthesize and release insulin but also
directly inhibits the secretion of pancreatic islet o.-cells
of glucagon, optimizing adipose tissue oxidation and
hindering hepatic gluconeogenesis.***! Semaglutide
belongs to long-acting GLP-1 receptor agonists with specific
structural modifications that bind tightly to albumin and
reduce the degradation of dipeptidyl peptidase 4 while
also allowing a high enough GLP-1R affinity to lessen renal
clearance so that its preparations degrade slowly, with a
half-life of up to 155-184 h, and are capable of exerting
a long-lasting effect.® However, the mechanism of its
weight-loss effect is still not very clear. Several studies have
found that it may be related to the binding of simethicone to
the GLP-1 receptor in the brain to mediate weight loss. Some
studies™! have proposed that semaglutide may modulate
the areas of the human brain involved in regulating eating
behavior through primary and secondary activation,
thereby reducing the body’s craving for food and decreasing
the feeling of hunger. In this regard, Gabery et al.*¥ also
illustrated that semaglutide directly enters the brainstem,
septal nuclei, and hypothalamus and interacts with the
brain through several specific sites in the periventricular
organs and neighboring ventricles, inducing central c-Fos
activation in 10 brain regions, activation that may involve

9 Journal of Research in Medical Sciences

termination of feeding controlled by neurons of the lateral
parabrachial nucleus. Although GLP-1RA treatment has
been shown to delay gastric emptying up to 1 h after
a meal, overall gastric emptying does not appear to be
affected. It has been found that GLP-1RA is associated with
areduction in appetite and hunger, a decreased preference
for high-energy foods, an altered food reward pathway, a
reduction in food cravings, and an improvement in dietary
control, which provides evidence for the role of GLP-1RA
treatment in inducing weight loss giving evidence for a
mechanism of action.™! As for safety, the adverse effects of
semaglutide are mainly gastrointestinal, such as nausea,
vomiting, abdominal pain, and diarrhea, which is consistent
with previous studies. Wharton et al.*? suggest that the
weight-loss effects of semaglutide are largely irrelevant.
Even though semaglutide has been confirmed to be effective
in weight loss, some studies have shown weight rebound
in subjects after discontinuing the drug.*! Hence, ongoing
treatment combined with lifestyle intervention is required
to maintain improvements in weight.

There are many limitations of this article: first, a total of 15
papers were included in the article, but some of them had
small sample sizes, which may affect the robustness of the
results due to insufficient sample sizes; second, due to the
differences in drug types, dosages, regimens, and gender
ratios in the included papers, no further stratified analyses
were performed; and then, there were fewer studies
comparing with other hypoglycemic drugs.

CONCLUSION

In summary, this study mainly analyzed the effects of
semaglutide versus placebo or glucose-lowering drugs such
as liraglutide, dulaglutide, and cagliflozin, on body weight,
which demonstrated a better quality of weight loss in obese
or overweight patients with or without diabetes, and better
potential benefits in terms of glucose, blood pressure, and
lipids but with an increase in gastrointestinal adverse
effects. Larger sample sizes and higher-quality clinical data
are needed further to investigate the role of semaglutide in
weight loss.
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Appendix 1: The search strategy of cochrane library, embase and pubMed

Database Search strategy
Cochrane #1 MeSH descriptor: [Glucagon-Like Peptide 1] explode all trees
Library #2 (semaglutide):ti, ab, kw OR (wegovy):ti, ab, kw OR (ozempic):ti, ab, kw OR (nn9934):ti, ab, kw OR (nn9935):ti, ab, kw
OR (nn9936):ti, ab, kw OR (glp-1 ra):ti, ab, kw OR (glucagon-like peptide 1):ti, ab, kw OR (glucagon-like peptide 1 receptor
agonist):ti, ab, kw OR (GLP-1):ti, ab, kw
#3 MeSH descriptor: [Randomized Controlled Trial] explode all trees
#4 (randomized):ti, ab, kw OR (clinical trials):ti, ab, kw OR (rct):ti, ab, kw OR (randomly):ti, ab, kw OR (placebo):ti, ab, kw
#5 MeSH descriptor: [Obesity] explode all trees
#6 (obese):ti, ab, kw OR (overweight):ti, ab, kw OR (over weight):ti, ab, kw OR (weight gain):ti, ab, kw OR (adiposity):ti, ab, kw
Embase #1 “obesity” /exp
#2 “obesity” /exp OR obesity OR obese: ab, ti OR overweight: ab, ti OR “overweight”:ab, ti OR “weight gain”:ab, ti OR adiposity:
ab, ti
#3 “semaglutide” /exp
#4 “wegovy”/exp OR wegovy OR ozempic: ab, ti OR nn9934:ab, ti OR nn9935:ab, ti OR nn9936:ab, ti OR “glp-1 receptor
agonist”:ab, ti OR “glp-1 ra”:ab, ti OR “glucagon-like peptide 1”:ab, ti OR “glucagon-like peptide 1 receptor agonist”:ab, ti
#5 “randomized controlled trial” /exp
#6 randomized OR “clinical trials”:ab, ti OR rct: ab, ti OR randomly: ab, ti OR placebo: ab, ti
PubMed 1. obesity [Mesh] OR obese [Title/Abstract] OR overweight [Title /Abstract] OR over weight [Title /Abstract] OR weight gain [Title /
Abstract] OR adiposity [Title /Abstract] OR rybelsus [Title /Abstract]
2. semaglutide [Title /Abstract] OR wegovy [Title /Abstract] OR ozempic [Title/Abstract] OR NN9934 [Title /Abstract] OR
NN9935 [Title/Abstract] OR NN9936 [Title/Abstract] OR GLP-1 receptor agonist [Title /Abstract] OR GLP-1 RA [Title /Abstract] OR
glucagon-like peptide 1 [Title /Abstract] OR glucagon-like peptide 1 receptor agonist [Title /Abstract]
3. randomized controlled trial [Publication Type] OR randomized [Title /Abstract] OR Clinical Trials [Title /Abstract] OR RCT [Title/
Abstract] OR randomly [Title /Abstract] OR placebo [Title /Abstract]/
4. (((((((((obesity[MeSH Terms]) OR (obesity[Title /Abstract])) OR (obese[Title /Abstract])) OR (overweight[Title /Abstract]))
OR (over weight([Title /Abstract])) OR (weight gain[Title /Abstract])) OR (adiposity[Title /Abstract])) OR (rybelsus|[Title /Abstract]))
AND ((((((((((semaglutide[MeSH Terms]) OR (wegovy[Title /Abstract])) OR (ozempic[Title /Abstract])) OR (NN9934[Title/
Abstract])) OR (NN9935[Title /Abstract])) OR (NN9936([Title /Abstract])) OR (GLP-1 receptor agonist[Title /Abstract])) OR (GLP-1
RA[Title /Abstract])) OR (glucagon-like peptide 1[Title /Abstract])) OR (glucagon-like peptide 1 receptor agonist[Title /Abstract])))
AND ((((((randomized controlled trial[Publication Type]) OR (randomized[Title /Abstract])) OR (Clinical Trials[Title /Abstract]))
OR (RCT[Title /Abstract])) OR (randomly|[Title /Abstract])) OR (placebo[Title /Abstract]))
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