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Abstract

Background: The aim of the study was to compare the effectiveness
of tirzepatide versus semaglutide in producing weight loss.

Methods: A systematic search was conducted in databases PubMed,
Scopus, and Web of Science on January 22, 2025, using search terms
(“tirzepatide,” “semaglutide,” and “weight loss”) and their alterna-
tives, which yielded 751 studies in total. After deduplication, title/
abstract and full text screening was conducted, and studies were
assessed based on the eligibility criteria. After extracting the data, a
meta-analysis (MA) was performed through RStudio. Heterogeneity
among studies was evaluated with Cochran’s Q and I? tests. A ran-
dom-effect model was used to calculate pooled “mean differences”
(MDs). Study quality was estimated by Newcastle-Ottawa Quality
Assessment Scale (NOS) and Cochrane risk of bias (RoB) version
2 tool, and publication bias was estimated through forest plots and
the Egger’s test.

Results: A total of two randomized controlled trials (RCTs) and five
retrospective cohorts were included in this MA. MA results showed
that compared with the semaglutide, tirzepatide could produce sig-
nificantly greater weight loss (MD = 4.23; 95% confidence interval
(CI): 3.22 - 5.25; P<0.01). Subgroup analysis showed a dose- and
duration-dependent significantly superior therapeutic effect of tirze-
patide (> 10 mg dose: MD=6.50, 95% CI: 5.93 - 7.08, P<0.01 vs.
< 10 mg: MD=3.89, 95% CI: 2.12 - 5.65, P<0.01) (> 6 months
duration: MD=5.00, 95% CI: 3.48 - 6.52, P<0.01 vs. < 6 months:
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MD=3.50, 95% CI: 2.24 - 4.75, P<0.01). The supremacy of tirzepa-
tide was maintained in both types of studies: RCTs and retrospective
cohorts. No publication bias was found through forest plots visually
or Egger’s test (Egger’s regression asymmetry test P value 0.94).
Study quality estimated by NOS revealed the quality of each study
as “good” (> 7 points) and that estimated by the Cochrane RoB tool
revealed “low” RoB.

Conclusion: The pooled analysis provides evidence that tirzepatide
is better than semaglutide in reducing body weight, regardless of
study design. A dose-response relationship exists, and the weight
loss magnitude increases with the dose or duration of tirzepatide.
The studies that provide this evidence are of high quality and have
a low RoB.

Keywords: Semaglutide (Ozempic, Rybelsus, Wegovy); Tirzepatide
(LY3298176, Zepbound, Mounjaro); Glucagon-like peptides; Body
weight; Weight loss; Anti-obesity agents

Introduction

Tirzepatide was initially authorized by the US Food and Drug
Administration (FDA) in May 2022 for use in type 2 diabe-
tes mellitus (T2DM; trade name: Mounjaro), later for obesity
or overweight (trade name: Zepbound) in adults in November
2023 [1]. Tirzepatide is a twin glucose-dependent insulino-
tropic peptide (GIP) and glucagon-like peptide-1 receptor ago-
nist (GLP-1 RA) class [2]. Both GIP and GLP-1 are natural
incretins and enhance insulin release and insulin sensitivity
while reducing stomach clearing and digestive tract move-
ments [3]. Hence, tirzepatide can reduce body weight along-
side decreasing blood sugar. Tirzepatide has relatively more
affinity for the GIP receptor (GIPR) than the GLP-1 receptor
(GLP-1R), reflecting a biased action. Tirzepatide’s sensitivity
for the GIPR is equivalent to endogenous GIP, but its sensitiv-
ity for the GLP-1R is five times less compared to endogenous
GLP-1 [2]. Tirzepatide seems to be a promising and versatile
addition in the FDA-approved drugs’ list of obesity manage-
ment [4]. Semaglutide is a GLP-1 RA and was approved by
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Table 1. Search Strategy and Results

Search

Database number Query Results
PubMed (all fields) Search 1 “tirzepatide” (MeSH terms) OR “tirzepatide” (all fields) OR “tirzepatide” (MeSH 821
terms) OR “tirzepatide” (all fields) OR “mounjaro” (all fields) OR “tirzepatide”
(MeSH terms) OR “tirzepatide” (all fields) OR “zepbound” (all fields) OR
“tirzepatide” (MeSH terms) OR “tirzepatide” (all fields) OR “ly3298176” (all fields)
Search 2 “semaglutide” (supplementary concept) OR “semaglutide” (all fields) OR “GLP-1 3,132
agonist” (all fields) OR “semaglutide” (supplementary concept) OR “semaglutide”
(all fields) OR “ozempic” (all fields) OR “semaglutide” (supplementary concept)
OR “semaglutide” (all fields) OR “rybelsus” (all fields) OR “semaglutide” (sup-
plementary concept) OR “semaglutide” (all fields) OR “wegovy” (all fields)
Search 3 “body weight” (all fields) OR “Weight loss” (all fields) OR “loss in weight” (all 810,303
fields) OR “body mass” (all fields) OR “Anti-obesity agents” (all fields)
Search 4 #1 AND #2 AND #3 163
Web of Science Search 1 ALL = (tirzepatide OR mounjaro OR zepbound OR 1y3298176) 1,123
Search 2 ALL = (semaglutide OR “GLP-1 agonist” OR ozempic OR rybelsus OR wegovy) 4,332
Search 3 ALL = (“body weight” OR “Weight loss” OR “loss in weight” 806,866
OR “body mass” OR “Anti-obesity agents”)
Search 4 #1 AND #2 AND #3 271
Scopus Search 1 TITLE-ABS-KEY (“tirzepatide” OR “mounjaro” OR “zepbound” OR “1y3298176”) 1,622
Search 2 TITLE-ABS-KEY (“GLP-1 agonist” OR “semaglutide” 6,055
OR “ozempic” OR “rybelsus” OR “wegovy”)
Search 3 TITLE-ABS-KEY (“body weight” OR “Weight loss” OR “loss 25,765
in weight” OR “body mass” OR “Anti-obesity agents”)
Search 4 #1 AND #2 AND #3 317

FDA in June 2021 as an anti-obesity drug [5]. Several trials
have reported significant weight loss caused by tirzepatide and
semaglutide [2, 6-9].

The current meta-analysis (MA) was planned to compare
the effectiveness of tirzepatide versus semaglutide in produc-
ing weight loss. The number of clinical trials comparing the two
drugs in direct head-to-head comparisons is scarce. Only two
randomized controlled trials (RCTs) are available until now [6,
10]. To address their comparative efficacy, we decided to pool
results from head-to-head comparisons of clinical trials and real-
world studies (retrospective cohorts). Combining observational
studies (retrospective cohort) and clinical trials in a single MA is
permissible provided that the study design must be considered as
a potential source of heterogeneity and subgroup analysis based
on the study design must be conducted [11]. Including real-world
studies/retrospective cohorts in an MA of RCTs could provide
in-depth knowledge. The researchers can assess the consistency
between the pooled results of the two study types (retrospective
cohorts and RCTs) by looking at the direction and significance
of summary effects and their confidence intervals (CIs).

Materials and Methods

The study protocol was registered in Open Science Foundation
(OSF) registries on January 21,2025 [12]. Methods and results

were reported according to PRISMA guidelines.

Search strategy

Three databases, PubMed, Scopus, and Web of Science were
searched with the key concepts and their alternatives (concept
1: tirzepatide; concept 2: semaglutide; concept 3: body weight)
(Table 1).

After removing duplicate results, studies were screened at
the title/abstract level first followed by “full text” screening
against the following eligibility criteria keeping in view the
“PICOS” framework.

Inclusion criteria

RCTs and observational studies (retrospective cohorts) pub-
lished in English that assessed subcutaneous tirzepatide versus
subcutaneous semaglutide at any dose against each other for a
minimum duration of 12 weeks fulfilling the following PICOS
framework were included in the current systematic review: P
(population): any population (regardless of their age group
and health status); I (intervention): tirzepatide; C (compara-
tor): semaglutide; O (outcome): % change in body weight from
the baseline; S (study design): RCTs and observational studies
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(retrospective cohorts).
Exclusion criteria

Studies comparing any of these drugs with placebo or any
other type of drug, intervention duration less than 12 weeks
or animal studies or studies not reporting the “change in body
weight from baseline”, or “body weight before and after the
intervention” were excluded.

The formula to estimate the weight loss % from the pre-
and post-intervention values was: (Pre-intervention weight -
Post-intervention weight)/(Pre-intervention weight) x 100.

The quality of retrospective cohort studies was assessed
by the “Newecastle-Ottawa Quality Assessment Scale” (NOS)
[13]. The scale consists of three domains related to the study
methodology (selection of the cohorts, comparability of the
cohorts, and assessment of outcome). The maximum possible
score achieved by any individual study is 9 points (maximum
possible scores of 4, 2, and 3 points in the selection, compara-
bility, and outcome domains, respectively). Following scoring
system was used: > 7 points were categorized as “good”, 2 to
6 points as “fair”, and < 1 point as “poor” quality. The quality
assessment of RCTs was performed using the Cochrane risk of
bias (RoB) version 2 tool [14].

Publication bias was estimated visually by funnel plots
and statistically by Egger’s test.

Data synthesis

Data were analyzed statistically through RStudio using meta
and metafor packages. Heterogeneity among studies was eval-
uated with Cochran’s Q and I? tests. A random-effect model
was used for the calculation of the pooled summary statistic.
“Mean differences” (MDs) were used as a summary statistic.
Egger’s regression asymmetry test and funnel plots were used
to detect publication bias. A sensitivity analysis was done to
validate the study results.

Results

A total of 751 studies were recovered from all three databases.
After the deduplication of 83 studies, 668 studies were includ-
ed in the initial screening. A total of 514 studies were excluded
in the initial screening, and 147 studies were excluded in full
text screening of the articles. Ultimately, seven articles were
included: two RCTs and five retrospective cohort studies [15-
21]. The complete search strategy is shown in Figure 1.

Study characteristics of the included studies are summa-
rized in Table 2 [15-21].

Pooled effects

Tirzepatide intervention produced on average a significant
reduction in weight loss (MD = 4.23, 95% CI: 3.22 - 5.25,

P<0.05) versus semaglutide intervention (Fig. 2). These re-
sults were based on 36,754 and 106,057 participants in tirze-
patide and semaglutide arms, respectively. Tirzepatide proved
more advantageous and has a better clinical result. However,
substantial heterogeneity existed (I> = 100%; P = 0).

Regarding different doses of the tirzepatide, the subgroup
analysis revealed a dose-response relationship (Fig. 3). A sig-
nificant increase in weight loss % of tirzepatide dosage < 10
mg (MD=3.89, 95% CI: 2.12 - 5.65, P<0.01; I> = 0%; P =
0.39), and even a better increase in weight loss % in tirzepa-
tide > 10 mg (MD=6.50, 95% CI: 5.93 - 7.08, P<0.01; I? =
100%; P =0) vs. semaglutide were observed. Likewise, a dose-
response relationship was observed in another subgroup analy-
sis with varying duration of tirzepatide (Fig. 4). A significant
increase in weight loss % of tirzepatide dosage < 6 months
(MD=3.50, 95% CI: 2.24 - 4.75, P<0.01; 1> = 97%; P = 0.39),
and an even better increase in weight loss % with tirzepatide >
10 mg (MD=5.00, 95% CI: 3.48 - 6.52, P<0.01; I> = 100%; P
= 0) vs. semaglutide were observed. Subgroup analysis based
on study design proved superiority of tirzepatide over sema-
glutide in both study designs by producing significant greater
weight loss: RCTs (MD= 4.73, 95% CI: 2.31 - 7.15, P<0.01;
I2 = 100%); retrospective cohort studies (MD= 4.07, 95% CI:
2.92-5.22,P<0.01; I = 97%) (Fig. 5).

Sensitivity analysis

The sequential removal of any study did not depict any change
in the results or heterogeneity (Fig. 6). Tirzepatide retained its
superiority by producing a higher weight loss % compared to
semaglutide (minimum weight loss % MD of 4.00 by omitting
Rodriguiez et al, 2024¢ [21] (12 months duration); maximum
weight loss % MD of 4.48 by omitting Gebre et al, 2024a [19]
(3 months duration)).

Publication bias

A funnel plot is shown in Figure 7. No publication bias was visible
visually as well as through Egger’s test significance levels (Egg-
er’s regression asymmetry test P value 0.94; t=-0.08, df = 12).

Study quality

In retrospective cohort studies, NOS revealed the quality of
each study as “good” (= 7 points) (Table 3) [17-21]. Both RCTs
were found to have a low RoB due to randomization, devia-
tions from intended interventions, missing outcome, measure-
ment of the outcome, and reporting bias as estimated through
Cochrane RoB version 2 (Figs. 8 and 9). Hence, overall quality
and RoB were estimated as high quality with a low RoB.

Discussion

Our pooled estimates indicate that tirzepatide is more advanta-
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Table 3. Newcastle-Ottawa Scale (NOS) Quality Assessment for Retrospective Cohort Studies

Anson et Azuriet Gebreet Jamalet Rodriguez
al, 2024 al, 2023 al, 2024 al, 2024 et al, 2024
[17] [18] [19] [20] [21]

1. Selection domain

1) Representativeness of the tirzepatide cohort ! e < ko !
a) truly representative™®

b) somewhat representative*®

c) selected group of users

d) no description

2) Selection of the semaglutide cohort * *
a) drawn from the same community*

b) drawn from a different source

¢) no description of the derivation

3) Ascertainment of exposure to intervention * * * * *
a) secure record (e.g., hospital records)*

b) structured interview*

c) written self-report

d) no description

4) Demonstration that outcome of interest was not present at start < e
of study (subjects were obese/overweight at beginning)

a) yes*
b) no
1) Comparability of cohorts on the basis of the design or analysis

a) study controls for _ (select the most important < - & - <
factor, e.g., age, gender, marital status)*

b) study controls for any additional factor* (weight) * - -
similar disease like DM or obesity)

Outcome

1) Assessment of outcome

a) independent blind assessment* ! e o b !
b) record linkage*

c) self-report

d) no description

2) Was follow-up long enough for outcomes to occur

a) yes (select an adequate follow up period for outcome * *
of interest, a follow-up of 12 weeks at least)*

b) no

3) Adequacy of follow-up of cohorts * * No * -
statement

a) complete follow-up - all subjects accounted for*

b) subjects lost to follow-up unlikely to introduce bias - numbers lost is <
20%, or description of those lost suggested no different from those followed)*

c) follow-up rate < 80% and no description of those lost
d) no statement
Total scores (quality) 9 (good) 7 (good) 8 (good) 7 (good) 8 (good)

Scoring algorithms: = 7 points were considered as “good”, 2 to 6 points were considered as “fair”, and < 1 point was considered as “poor” quality.
DM: diabetes mellitus.
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§ Scopus (n=317)
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Records screened | Records excluded
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Reports sought for retrieval Reports not retrieved
g (n=154) > (n=0)
=
; '
o
»
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(n=154) —»| Reports excluded:147
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3 Studies included in review
g | | =D
S Reports of included studies
= (n=0)

Figure 1. PRISMA flow diagram.

geous and has better clinical results. Regardless of the study
design, tirzepatide produced significantly greater weight loss
than semaglutide. A dose-response relationship exists, and the
weight loss magnitude increases with the dose or duration of
tirzepatide.

Similar results have been demonstrated in other systemat-
ic reviews and MA that compared tirzepatide with other drugs
such as GLP-1 RAs, placebo, and insulin [22]. Our results
agree with another MA by Lv et al [23]. That MA showed that
tirzepatide raised the frequency of T2DM patients with > 5%

weight loss in a dose-dependent manner. In agreement with
our results, Karagiannis et al [24] concluded that tirzepatide
was superior to semaglutide for reducing body weight. They
reported a weight loss of 5.27 and 9.57 kg with tirzepatide
5 and 15 mg, respectively, and 2.52 and 4.97 kg with sema-
glutide 0.5 and 2.0 mg, respectively. That MA included two
head-to-head comparison RCTs of tirzepatide and semaglutide
out of a total of 28 RCTs included. Malecki et al reported that
tirzepatide produced weight loss exceeding 15% in individuals
with obesity [25].
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Tirzepatide
Study Total Mean SD Total
Anson M et al., 2024 6923 77 361 6923
Azuri et al., 2023 630 17.8 19.2 1306
Frias JP et al., 2021a (Tir 5 mg) 470 8.4 03 469
Frias JP et al., 2021b (Tir 10 mg) 469 10.9 03 469
Frias JP et al., 2021c (Tir 15 mg) 470 132 03 469
Gebre H et al., 2024a(3 months) 26 3.0 1.6 50
Gebre H et al., 2024b (6 months) 26 9.9 15 50
Gebre H et al., 2024c¢ (12 months) 26 10.1 3.5 50
Heise T et al., 2023 45 11.9 9.3 44
Jamal M et al., 2024a (3 months) 45 93 43 70
Jamal M et al., 2024b (6 months) 45 15.5 6.3 70
Rodriguez PJ et al., 2024a (3 months) 9193 59 49 32029
Rodriguez PJ et al., 2024b (6 months) 9193 10.1 12.2 32029
Rodriguez PJ et al., 2024c (12 months) 9193 15.3 36.7 32029
Random effects model 36754 106057

Heterogeneity: /> = 100%, t* = 3.3649, p = 0

Semaglutide
Mean sD Mean Difference MD 95%-Cl Weight P-value
47 361 297 [1.77; 4171 7.2% <0.01
124 175 — . 540 [3.63; 7171 6.5% <0.01
6.6 0.3 1.78 [1.74; 1.82] 8.0% (o}
6.6 0.3 425 [4.21; 4.29] 8.0% (o}
6.6 0.3 6.60 [6.56; 6.64] 8.0% (o}
19 12 | =+ 1.10 [0.40; 1.80] 7.7% <0.01
4.1 1.4 .- 580 [5.11; 6.49] 7.7% <0.01
6.2 1.4 . 3.90 [2.50; 5.30] 7.0% <0.01
46 8.1 ————%——— 725 [3.63;10.87] 4.0% <0.01
6.0 36 —+ 330 [1.79; 481] 6.8% <0.01
10.3 5.9 — 520 [2.90; 7.50] 5.7% <0.01
36 137 230 [2.12; 248] 8.0% <0.01
58 228 430 [3.95; 465] 7.9% <0.01
83 639 . 7.00 [5.97; 8.03] 7.4% <001
: ‘0 : : : : 4.23 [3.22; 5.25] 100.0% <0.01

0 2 4 6 8 10 12

Weight Loss %

Figure 2. Forest plot of weight loss % mean differences in tirzepatide versus semaglutide interventions.

The mechanism underpinning tirzepatide-induced weight
loss may involve concurrent activation of GLP-1R/GIPR and
the synergistic effects of the two GLP-1 and GIP at central
nervous system (CNS) level [26]. Concurrent intake of GLP-
1 and GIP promoted pro-opiomelanocortin (POMC) gene ex-
pression in anorexia nervosa, which decreased hunger. There
may exist special neurons in the arcuate nucleus of the hypo-
thalamus that are only stimulated when GLP-1 and GIP are ad-
ministered simultaneously. These neurons contain both GLP-
IR and GIPR [27].

While several systematic review (SR) and MA have
compared the efficacy of tirzepatide or semaglutide in reduc-
ing body weight, the included trials mostly compared either
of these drugs with placebo or any other medication [22-24,
28, 29]. Compared to the current study, the MA of Dutta et

al [28] included two head-to-head trials of tirzepatide vs.
semaglutide. Lv et al [23] included eight RCTs in their MA
of which six trials compared tirzepatide with a placebo or
dulaglutide or insulin glargine or insulin degludec. In the MA
of Cai et al, [22], 10 out of 12 RCTs compared tirzepatide
with the placebo or other medications. In the MA of Zhou et
al [30], 14 RCTs compared tirzepatide with placebo or other
medications.

The present study provides evidence suggesting that tirze-
patide is better than semaglutide in reducing body weight.
The key strength of the present SR and MA is that it is the
first MA that combined RCTs and real-world data to ana-
lyze the weight loss potential of tirzepatide vs. semaglutide.
We found consistency between the pooled results of the two
study types (retrospective cohorts and RCTs) as the results
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Tirzepatide Semaglutide

Study Total Mean sD Total Mean sD Mean Difference MD 95%-Cl Weight P-value
Subgroups = Dose not specified
Anson M et al., 2024 6923 7.7 361 6923 47 361 L} 297 [1.77, 4171  7.2%

Gebre H et al., 2024a(3 months) 26 3.0 1.6 50 1.9 1.2 1.10 [0.40; 1.80] 7.7%

Gebre H et al., 2024b (6 months) 26 9.9 15 50 4.1 14 = 580 [5.11; 6491 7.7%

Gebre H et al., 2024¢ (12 months) 26 10.1 3.5 50 6.2 1.4 . 3 3.90 [2.50; 5.30] 7.0%

Jamal M et al., 2024a (3 months) 45 9.3 4.3 70 6.0 36 4= 3.30 [1.79; 4.81] 6.8%

Jamal M et al., 2024b (6 months) 45 155 6.3 70 103 59 —— 520 [2.90; 7.50] 5.7%

Random effects model 7091 7213 <> 3.65 [2.21; 5.08] 421% <0.01
Heterogeneity: /° = 94%, ° = 2.7515, p < 0.01 0
Subgroups = More than 10 mg
Azurietal., 2023 630 178 19.2 1306 124 175 -8B 540 [3.63; 7.17] 6.5%

Frias JP et al., 2021c (Tir 15 mg) 470 132 03 469 66 03 [ ] 6.60 [6.56; 6.64] 8.0%

Heise T et al., 2023 45 119 93 44 46 8.1 —#—725 [363;10.87] 4.0%

Random effects model 1145 1819 * 6.50 [5.93; 7.08] 18.5% <0.01
Heterogeneity: /% = 0%, t° = 0.0964, p = 0.39 0
Subgroups = 10 mg or less

Frias JP et al., 2021a (Tir 5 mg) 470 84 03 469 66 03 178 [1.74; 1.82] 8.0%

Frias JP et al., 2021b (Tir 10 mg) 469 109 03 469 66 03 ] 425 [421; 429] 8.0%
Rodriguez PJ et al., 2024a (3 months) 9193 5.9 4.9 32029 36 137 ] 230 [2.12; 2.48] 8.0%
Rodriguez PJ et al., 2024b (6 months) 9193 101 122 32029 58 228 430 [3.95; 465] 7.9%
Rodriguez PJ et al., 2024c¢ (12 months) 9193 153 36.7 32029 8.3 639 ! E 3 7.00 [5.97; 8.03] 7.4%

Random effects model 28518 97025 > 3.89 [2.12; 5.65] 39.4% <0.01
Heterogeneity: /% = 100%, ©* = 3.9932, p = 0 ; <0.01
Random effects model 36754 106057 <> 4.23 [3.22; 5.25] 100.0% <0.01
Heterogeneity: /2 = 100%, < = 3.3649, p = 0 f T T !

Test for subgroup differences: 42 = 18.73, df = 2 (p < 0.01) -10 -5 0 5 10

Articles © The authors

Weight Loss % (kg)

Figure 3. Forest plot of subgroup analysis based on tirzepatide dose.
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Tirzepatide Semaglutide
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight P-value
Subgroups = 6 months or less
Anson M et al., 2024 6923 7.7 361 6923 47 361 g 3 297 [1.77; 4.17] 7.2% <0.01
Gebre H et al., 2024a(3 months) 26 3.0 1.6 50 19 12 1.10 [0.40; 1.80] 7.7% <0.01
Gebre H et al., 2024b (6 months) 26 9.9 15 50 4.1 1.4 = 580 [5.11; 6.49] 7.7%
Jamal M et al., 2024a (3 months) 45 93 43 70 6.0 36 - 3.30 [1.79; 481 6.8%
Jamal M et al., 2024b (6 months) 45 155 6.3 70 10.3 59 —— 520 [2.90; 7.50] 5.7%
Rodriguez PJ et al., 2024a (3 months) 9193 5.9 49 32029 36 137 230 [2.12; 2.48] 8.0%
Rodriguez PJ et al., 2024b (6 months) 9193 101 122 32029 58 228 4.30 [3.95; 4.65] 7.9%
Random effects model 25451 71221 R s 3.50 [2.24; 475] 51.1% <0.01
Heterogeneity: 12 = 97%, * = 2.5463, p < 0.01 <0.01
Subgroups = More than 6 months
Azuri et al., 2023 630 178 192 1306 124 175 - 540 [363; 7171 6.5%
Frias JP et al., 2021a (Tir 5 mg) 470 84 03 469 66 03 1.78 [1.74; 1.82] 8.0%
Frias JP et al., 2021b (Tir 10 mg) 469 109 0.3 469 6.6 0.3 [ ] 425 [4.21; 4.29] 8.0%
Frias JP et al., 2021c (Tir 15 mg) 470 132 0.3 469 6.6 0.3 [ ] 6.60 [6.56; 6.64] 8.0%
Gebre H et al., 2024c (12 months) 26 10.1 35 50 62 14 E B 390 [2.50; 5.30] 7.0%
Heise T et al., 2023 45 19 93 44 46 81 —®—725 [363;10.87] 4.0%
Rodriguez PJ et al., 2024c (12 months) 9193 153 367 32029 8.3 639 R 7.00 [5.97; 8.03] 7.4%
Random effects model 11303 34836 < 5.00 [3.48; 6.52] 48.9% <0.01
Heterogeneity: /° = 100%, t* = 3.6961, p =0 ! <0.01
Random effects model 36754 106057 < 4.23 [3.22; 5.25] 100.0% <0.01
Heterogeneity: 12 = 100%, * = 3.3649, p = 0 f T T !
Test for subgroup differences: xf =225 df=1(p=0.13) -10 -5 0 5 10

Weight Loss %

Figure 4. Forest plot of subgroup analysis based on tirzepatide duration.

were in the same direction. The superiority of tirzepatide was
evident in subgroup analysis based on dose, duration, and
study design. Limitations include failure to assess long-term
weight loss sustainability, safety profiles, and substantial
heterogeneity. High levels of heterogeneity can undermine
the validity of pooled results, suggesting that the combined
estimate may not accurately represent study outcomes. The
heterogeneity persisted in subgroup analysis based on study
design, duration, and dose of tirzepatide intervention. This
could be due to the diversity of the research subjects in each
study. Our inclusion criteria were any population (regardless
of age group and health status). The participants with obesity

with or without T2DM exhibit a greater degree of weight loss
with weight loss therapy [31]. Variability in ethnicity, follow-
up times, and different doses may account for constant het-
erogeneity. Finally, the number of head-to-head comparison
RCTs is relatively limited.
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Tirzepatide Semaglutide
Study Total Mean sSD Total Mean SD Mean Difference MD 95%-Cl Weight P-value
Subgroups = Retrospective Cohort i
Anson M et al., 2024 6923 77 361 6923 47 3641 R 3 297 [1.77; 4171  72% 0
Azuri et al., 2023 630 17.8 192 1306 124 175 - 540 [3.63; 7.17] 65% <0.01
Gebre H et al., 2024a(3 months) 26 3.0 1.6 50 19 1.2 1.10 [0.40; 1.80] 7.7%
Gebre H et al., 2024b (6 months) 26 9.9 15 50 4.1 1.4 ' 580 [5.11; 649] 7.7%
Gebre H et al., 2024c (12 months) 26 101 35 50 62 14 - 3.90 [2.50; 5.30] 7.0%
Jamal M et al., 2024a (3 months) 45 93 43 70 6.0 36 - 3.30 [1.79; 4.81 6.8%
Jamal M et al., 2024b (6 months) 45 155 63 70 103 59 — 520 [2.90; 7.50] 5.7%
Rodriguez PJ et al., 2024a (3 months) 9193 59 49 32029 36 137 I 230 [2.12; 2.48] 8.0%
Rodriguez PJ et al., 2024b (6 months) 9193 101 122 32029 58 228 4.30 [3.95; 4.65] 7.9%
Rodriguez PJ et al., 2024c (12 months) 9193 153 36.7 32029 83 639 i 7.00 [5.97; 8.03] 7.4%
Random effects model 35300 104606 @ 407 [2.92; 5.22] 72.0% <0.01
Heterogeneity: 1 = 97%, ©° = 3.0534, p < 0.01 I <0.01
Subgroups = Randomized Controlled Trial ‘
Frias JP et al., 2021a (Tir 5 mg) 470 84 03 469 66 03 i 1.78 [1.74; 1.82] 8.0%
Frias JP et al., 2021b (Tir 10 mg) 469 109 03 469 66 03 [ ] 425 [4.21; 429] 8.0%
Frias JP et al., 2021c (Tir 15 mg) 470 132 03 469 66 03 | 6.60 [6.56; 6.64] 8.0%
Heise T et al., 2023 45 11.9 9.3 44 4.6 8.1 —@——7.25 [3.63;10.87] 4.0%
Random effects model 1454 1451 B 4.73 [2.31; 7.15] 28.0% <0.01
Heterogeneity: 1 = 100%, ° = 5.5364, p = 0 : <0.01
Random effects model 36754 106057 <@ 423 [3.22; 5.25] 100.0% <0.01
Heterogeneity: /2 = 100%, t* = 3.3649, p = 0 f T T !
Test for subgroup differences: xf =0.23,df=1(p =0.63) -10 -5 0 5 10

Weight Loss % (kg)

Figure 5. Forest plot of subgroup analysis based on study design.
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Mean Difference Mean Difference
Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% ClI
Omitting Anson M et al., 2024 <0.01 3.54 1.88 100% 4.34 [3.26; 5.42] +
Omitting Azuri et al., 2023 <0.01 353 188 100% 4.16 [3.08; 5.23] ——
Omitting Frias JP et al., 2021a (Tir 5 mg) <0.01 3.08 1.76 100% 4.44 [3.42; 5.46] —E
Omitting Frias JP et al., 2021b (Tir 10 mg) <0.01 369 192 100% 4.24[3.13; 5.35] ——
Omitting Frias JP et al., 2021c (Tir 15 mg) <0.01 3.03 174 100% 4.02 [3.00; 5.03] —B—
Omitting Gebre H et al., 2024a(3 months) <0.01 276 166 100% 4.48 [3.51; 5.45] —i—
Omitting Gebre H et al., 2024b (6 months) <0.01 3.41 1.85  100% 4.11[3.04; 5.17] —a—
Omitting Gebre H et al., 2024¢ (12 months) <0.01 365 191 100% 4.27 [3.17; 5.36] —=—
Omitting Heise T et al., 2023 <0.01 329 181 100% 4.11[3.08; 5.14] —F—
Omitting Jamal M et al., 2024a (3 months) <0.01 359 190 100% 4.31[3.22; 5.40] —E—
Omitting Jamal M et al., 2024b (6 months) <0.01 354 188 100% 4.18 [3.11; 5.25] —a—
Omitting Rodriguez PJ et al., 2024a (3 months) <0.01 332 182 100% 4.40 [3.35; 5.46] ——
Omitting Rodriguez PJ et al., 2024b (6 months) <0.01 369 192 100% 4.24[3.13; 5.34] —F—
Omitting Rodriguez PJ et al., 2024c (12 months) <0.01 293 171 100% 4.00[3.01; 4.99] ——
Total (95% CI) <0.01 3.36 1.83 100% 4.23 [3.22; 5.25] | | | -—‘-—I— ‘

0o 1 2 3 4 5 6
Weight Loss % (kg)

Figure 6. Sensitivity analysis of weight loss % mean differences in tirzepatide versus semaglutide interventions.
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Figure 7. Funnel plots of studies reporting weight loss % induced by tirzepatide or semaglutide.
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