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Abstract: Purpose: Aimed to comprehensively investigate the efficacy and safety of the dual GIP/GLP-1 receptor 

agonist Tirzepatide on overweight and obesity. Methods: Embase, PubMed/Medline, Web of Science, Cochrane, CNKI, 

Wanfang and VIP databases were searched using standard keywords to identify all controlled trials investigating the 

weight loss effects of Tirzepatide. RevMan 5.3 was used for analysis. Results: Eleven randomized controlled trials with 

11,710 participants were included in this systematic review and meta-regression analysis. The pooled findings showed 

that Tirzepatide vs control significantly reduced body weight (mean difference (MD): -7.38, 95% confidence interval 

(CI): -13.66 to -1.09). The results of subgroup analysis showed that the trend of weight loss is dose-dependent (5mg: MD: 

-6.87, 95%CI:-10.29 to -3.45; 10 mg: MD: -9.62, 95%CI: -13.11 to -6.13; 15mg: MD: -11.00, 95%CI: -14.29 to -7.70). 

HbA1c (MD: -1.38, 95% CI: -1.52 to -1.23). The total incidence of adverse reactions in Tirzepatide vs control was 

significantly increased (Odds Ratio (OR): 1.57, 95%CI: 1.35 to 1.81), and these adverse reactions were even greater, 

especially with higher doses and duration of Tirzepatide. Conclusions: The administration of Tirzepatide medication has 

demonstrated noteworthy effects on weight management, resulting in reductions in both body weight and HbA1c levels. 

These effects may potentially be dependent on the dosage administered. Consequently, for individuals with diabetes who 

experience significant impacts on body weight, the utilization of Tirzepatide can be regarded as a viable therapeutic 

approach for obese individuals. 
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1 Introduction 

Overweight and obesity is the result of a prolonged im-

balance in energy homeostasis, specifically between ca-

loric intake and expenditure [1]. When there is an excess 

of calories, they are stored in the body as fat [2]. This ex-

cessive fat content or abnormal fat distribution in the hu-

man body can lead to various health issues, including type 

2 diabetes mellitus (T2DM), cardiovascular disease 

(CVD), obstructive sleep apnea (OSA), increased risks of 

http://www.medresfront.com/
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various cancers, mortality, reduced quality of life, and 

increased risk of death [1, 2]. Research has indicated that 

44% of T2DM cases, 23% of CVD cases and 7% to 41% 

of specific cancers are associated with obesity [3]. Fur-

thermore, it has been projected that a significant propor-

tion of the global adult population will experience obesity 

by the year 2030. In the specific case of China, the preva-

lence of childhood obesity stands at approximately 30%, 

while a staggering 70% of the adult population is classi-

fied as either overweight or obese. It has been approxi-

mated that the economic burden of overweight and obesi-

ty in China will amount to ¥418 billion by 2023, constitut-

ing approximately 22% of the nation's total medical costs 

[4]. In cases where lifestyle interventions prove ineffec-

tive, drug therapy is often considered the primary treat-

ment option. Currently, the Food and Drug Administra-

tion (FDA) has approved several medications, including 

Orlistat, Phentermine, Phentermine/Topiramate, Lirag-

lutide and Semaglutide for the management of obesity. 

However, there are many side effects and limited thera-

peutic effects with long-term use, those treatment has 

some limitations [5]. 

Tirzepatide (TZP, LY3298176) is a peptide modified 

with fatty acids that exhibits dual agonist activity for glu-

cose-dependent insulinotropic polypeptide (GIP)/ Gluca-

gon-like peptide-1 (GLP-1) receptors. It was approved by 

the FDA in May 2022 and by the European Medicines 

Agency (EMA) in November 2022 for the purpose of en-

hancing glycemic control in adults diagnosed with T2DM 

[6, 7]. TZP has been observed to stimulate insulin secre-

tion, suppress glucagon secretion, reduce hepatic gluco-

neogenesis, enhance insulin sensitivity, delay gastric emp-

tying, decrease food intake, and promote weight loss [8, 

9]. Furthermore, a phase 3 clinical trial involving 2539 

individuals with obesity and overweight demonstrated 

that weekly administration of TZP at doses of 5mg, 10mg, 

or 15mg yielded significantly and continuously reduce 

body weight for 72 weeks [6]. However, the appropriate 

dose and duration of Tirzepatide therapy which is effec-

tive in weight loss is an issue that needs more comprehen-

sive studies. The present systematic review, based on clin-

ical trials, aimed to investigate the effects of Tirzepatide 

on weight loss and safety. 

2 Methods 

This meta-analysis followed the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRIS-

MA) guideline. Our protocol was registered on PROS-

PERO (CRD42024506165) with the title “Management of 

Overweight and Obese People with the Dual GIP/GLP-1 

Receptor Agonist Tirzepatide: A Systematic Rerview”. 

2.1 Search Strategy 

The Chinese biomedical literature database, CNKI, 

Wanfang Data, PubMed, Embase, Web of Science, and 

Cochrane Library and Clinical Trials website were 

searched from inception to 6 May 2024. Searches were 

designed using a combination of Medical Subject Heading 

(Medline), Emtree (Embase subject headings), and free-

text terms such as SCLC, as follow (Tizepatide OR 

Ly3298176 OR TZP) AND (“weight” OR “Body Mass 

Index” OR “BMI” OR “diabetes mellitus” OR “type 2 

diabetes mellitus” OR “T2DM”) AND (“Clinical Trials as 

Topic” OR “Cross-Over Studies” OR “Double-Blind 

Method” OR “Single-Blind Method” OR “Random Allo-

cation” OR “Clinical Trial”). In order to discover poten-

tially overlooked eligible trials, the reference lists of the 

papers found and associated review studies were also 

manually examined. 

2.2 Eligibility Criteria 

Studies were included if they fulfilled the following cri-

teria: (1) Participants: Obesity (BMI ≥28kg/m2). Patients 

were older than 18 years old. No restrictions on gender, 

age, and ethnicity. (2) Intervention: Test group: Tir-

zepatide (5mg, 10mg, 15mg). (3) Comparison: placebo, 

semaglutide, dulaglutid, insulin. (4) Outcomes: Primary 

outcome indicators: bodyweight (kg). Secondary outcome 

indicators: glycated haemoglobin A1c (HbA1c), adverse 

reactions, serious adverse event, diarrhea, nausea. (5) 

Study: RCTs. We excluded meta-analyses and systematic 

reviews, comments, editorials, pharmacokinet-

ic/pharmacodynamic studies, and studies not reporting the 

outcome of interest. 

2.3 Data Extraction 

Relevant data from eligible trials were independently 

extracted by two investigators. A third author was con-

sulted to resolve discrepancies. Briefly, we recorded the 

baseline characteristics of the RCTs including the name of 

the first author, publication year, phase of the RCT, type 

of diabetes, trial duration, follow-up duration, background 

insulin therapy, number of participants, intervention 
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measures, age, sex ratio, HbA1c, FPG, body weight, and 

body mass index (BMI). The primary outcome of the 

quantitative meta-analysis was body weight. Secondary 

outcomes were HbA1c, any adverse event, serious ad-

verse events, any severe adverse events probably or pos-

sibly related to nausea, diarrhea. 

2.4 Quality Assessment 

Two investigators evaluated the quality of each trial us-

ing the Cochrane Risk of Bias Tool 5.1.0 in seven do-

mains: random sequence generation, allocation conceal-

ment, blinding of participants and personnel, blinding of 

outcome assessment, incomplete outcome data, selective 

reporting, and other biases. Items were scored as low, 

high, or unclear risk of bias. A third author was consulted 

to resolve discrepancies. Finally, publication bias was 

visually assessed using a funnel plot. 

2.5 Statistical Analysis 

Statistical analysis was performed using RevMan5.3. 

Assessment of heterogeneity the χ2 test was used to ana-

lyze heterogeneity, test level is α = 0.1, and the magnitude 

of heterogeneity was judged by combining the findings 

with the I
2
 test. When no obvious heterogeneity exists (P > 

0.1, I
2
 < 50%), we used a fixed effect model; otherwise, 

we used the random-effects mode. The results were pre-

sented as relative risk (RR) and 95% credible intervals 

(CI). If P≤0.05 was considered to indicate a statistically 

significant difference; in the publication bias was identi-

fied with funnel plots. 

3 Results 

3.1 Search Results 

The initial 716 articles were searched, and the duplicate 

literature was first removed with Endnote software, then 

the literature was further read for screening, and finally, 

the 11 studies that conformed to inclusion criteria were 

included [6, 10-19]. All 11 articles were RCTs, including 

11,710 patients and published in English. See Figure 1 for 

literature screening diagram and Table 1 for basic charac-

teristics of the included articles. 

Table 1 Basic features of the included studies 

Studies Type Course Interventions Cases Age Body weight (kg) BMI (kg/m2) 

NCT03131687 [14] Phase 2 26w placebo 51 56.6 (8.9) 91.5 (23.1) 32.4 (6.0) 

Frias 2018   TZP 5mg 55 57.9 (8.2) 92.8 (19.0) 32.9 (5.7) 

   TZP 10mg 51 56.5 (9.9) 92.7 (19.5) 32.6 (5.8) 

   TZP 15mg 53 56.0 (7.6) 89.1 (22.7) 32.2 (6.2) 

   dulaglutid 1.5mg 54 58.7 (7.8) 89.8 (16.9) 32.4 (5.4) 

NCT03311724 [13] Phase 2 12w placebo 26 56.0 (10.13) 89.6 (23.7) 32.5 (5.7) 

Frias 2020   TZP 15mg-1 28 55.5 (8.54) 88.7 (18.21) 32.0 (5.56) 

   TZP 15mg-2 28 56.6 (9.21) 89.6 (16.91) 31.1 (4.21) 

NCT04184622 [6] Phase 3 72w TZP 5mg 630 45.6 (12.7) 102.9 (20.71) 37.4 (6.63) 

Jastreboff 2022   TZP 10mg 636 44.7 (12.4) 105.8 (23.32) 38.2 (7.01) 

   TZP 15mg 630 44.9 (12.3) 105.6 (22.92) 38.1 (6.69) 

   placebo 643 44.4 (12.5 104.8 (21.37) 38.2 (6.89) 

NCT04657003 [16] Phase 3 72w TZP 10mg 312 54.3 (10.7) 100.9 (20.9) 36.0 (6.4) 

Garvey 2023   TZP 15mg 311 53.6 (10.6) 99.6 (20.1) 35.7 (6.1) 

   placebo 315 54.7 (10.5) 101.7 (22.3) 36.6 (7.3) 

NCT03861052 [17] Phase 3 52w TZP 5mg 159 56.8 (10.1) 78.5 (16.3) 28.6 (5.4) 

Nobuya 2022   TZP 10mg 158 56.2 (10.3) 78.9 (13.7) 28.0 (4.1) 

   TZP 15mg 160 56.0 (10.7) 78.9 (14.3) 28.1 (4.4) 

   dulaglutid 0.75mg 159 57.5 (10.2) 76.5 (13.2) 27.8 (3.7) 

NCT03954834 [19] Phase 3 40w TZP 5mg 121 54.1 (11.9) 87.0 (21.2) 32.2 (7.0) 

Rosenstock 2021   TZP 10mg 121 55.8 (10.4) 86.2 (19.5) 32.2 (7.6) 



34 Liya Fu et al.:  Efficacy and Safety of Tirzepatide in Overweight and Obese Individuals: A Meta-Analysis of   
Randomized Controlled Trials 

http://www.medresfront.com 

Studies Type Course Interventions Cases Age Body weight (kg) BMI (kg/m2) 

   TZP 15mg 121 52.9 (12.3) 85.4 (18.5) 31.5 (5.5) 

   placebo 115 53.6 (12.8) 84.8 (20.0) 31.7 (6.1) 

NCTO3882970 [18] Phase 3 52w TZP 5mg 358 57.2 (10.1) 94.4 (18.9) 33.6 (5.9) 

Bernhard 2021   TZP 10mg 360 57.4 (9.7) 93.8 (19.8) 33.4 (6.2) 

   TZP 15mg 359 57.5 (10.2) 94.9 (21.0) 33.7 (6.1) 

   insulin degludec 360 57.5 (10.1) 94.0 (20.6) 33.4 (6.1) 

NCT03730662 [11] Phase 3 52w TZP 5mg 329 62.9 (8.6) 90.3 (20.32) 32.6 (6.06) 

Stefano 2021   TZP 10mg 328 63.7 (8.7) 90.6 (18.21) 32.8 (5.51) 

   TZP 15mg 338 63.7 (8.6) 90.0 (16.34) 32.5 (5.02) 

   insulin degludec 1000 63.8 (8.5) 90.2 (19.00) 32.5 (5.55) 

NCT04039503 [10] Phase 3 40w TZP 5mg 116 62 (10) 95.8 (19.8) 33.6 (5.9) 

Dominik 2022   TZP 10mg 119 60 (10) 94.5 (22.2) 33.4 (6.2) 

   TZP 15mg 120 61 (10) 96.3 (22.8) 33.4 (5.9) 

   placebo 120 60 (10) 94.1 (21.8) 33.2 (6.3) 

NCT04093752 [15] Phase 3 40w TZP 5mg 230 53.1 (11.2) 77.7 (14.2) 28.1 (3.9) 

Gao 2023   TZP 10mg 228 53.5 (11.1) 76.3 (15.0) 27.7 (3.8) 

   TZP 15mg 229 54.3 (11.6) 76.2 (13.6) 27.8 (3.8) 

   insulin glarginea 220 55.6 (11.4) 76.0 (15.2) 28.0 (4.6) 

NCT03987919 [12] Phase 3 40w TZP 5mg 470 56.3 (10.0) 92.5 (21.76) 33.8 (6.85) 

Juan 2021   TZP 10mg 469 57.2 (10.5) 94.8 (22.71) 34.3 (6.60) 

   TZP 15mg 470 55.9 (10.4) 93.8 (21.83) 34.5 (7.11) 

   semaglutide 1mg 469 56.9 (10.8) 93.7 (21.12) 34.2 (7.15) 

 

3.2 Study Characteristics 

A total of 11,710 patients from 11 studies reporting 

outcomes of interest met the eligibility criteria. The mean 

body weight of the diabetic patients at baseline ranged 

from 76.0 to 105.8 kg, with a BMI ranging from 28 to 

38.2 kg/m
2
 (Table 1). 

3.3 Quality Assessment 

All the included studies were double-blind, randomized 

clinical trial. Six studies described the specific methods 

used for random sequence generation; Six studies de-

scribed the allocation concealment in an acceptable man-

ner. The number of patients lost to follow-up was reported 

in all studies. In all studies, the JADAD score was above 5, 

which is satisfactory for inclusion in this systematic re-

view [6, 10-19]. The results are shown in Table 2. This is 

a figure. Schemes follow another format. If there are mul-

tiple panels, they should be listed as: (a) Description of 

what is contained in the first panel; (b) Description of 

what is contained in the second panel. Figures should be 

placed in the main text near to the first time they are cited. 

Table 2 The quality assessment of included studies 

Studies 

Random se-

quence genera-

tion 

Concealed versus Blinded 

Drop-

out/lost to 

follow-up 

Complete 

outcome 

data 

Selective 

reporting 

Other 

selection 

bias 

JADAD  

score 

NCT03131687 [14] 

Frias 2018 
Unclear Unclear double-blind Yes Yes Unclear Unclear 5 

NCT03311724 [13] 

Frias 2020 
Unclear Unclear double-blind Yes Yes Unclear Unclear 5 

NCT04184622 [6] 

Jastreboff 2022 
Unclear Unclear double-blind Yes Yes Unclear Unclear 5 

NCT04657003 [16] 

Garvey 2023 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 
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Studies 

Random se-

quence genera-

tion 

Concealed versus Blinded 

Drop-

out/lost to 

follow-up 

Complete 

outcome 

data 

Selective 

reporting 

Other 

selection 

bias 

JADAD  

score 

NCT03861052 [17] 

Nobuya 2022 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 

NCT03954834 [19] 

Rosenstock 2021 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 

NCT03987919 [12] 

Juan 2021 
Unclear Unclear double-blind Yes Yes Unclear Unclear 5 

NCTO3882970 [18] 

Bernhard 2021 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 

NCT03730662 [11] 

Stefano 2021 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 

NCT04039503 [10] 

Dominik 2022 

interactive web-

response system 

interactive web-

response system 
double-blind Yes Yes Unclear Unclear 7 

NCT04093752 [15] 

Gao 2023 
Unclear Unclear double-blind Yes Yes Unclear Unclear 5 

 

3.4 Efficacy Outcomes 

3.4.1 Body Weight 

Eleven studies [6, 10-19] reported the comparison of 

the changes in body weight about Tirzepatide vs. control 

group, significant heterogeneity among studies 

(P<0.00001, I
2
=100%), a random-effects model was used 

for meta-analysis. Compared to control, the difference 

was statistically significant (mean difference (MD): -7.38, 

95% CI: -13.66 to -1.09, P=0.02). We did a subgroup 

analysis by the difference between the doses used for the 

treatments and significant differences were found among 

subgroups, presented a dose dependent effect (5mg: MD: 

-6.87, 95%CI: -10.29 to -3.45, P<0.0001; 10 mg: MD: -

9.62, 95%CI: -13.11 to -6.13, P<0.00001; 15mg: MD: -

11.00, 95%CI: -14.29 to -7.70, P<0.00001) (Figure 2). 

3.4.2 HbA1c 

Nine studies [10, 11, 13-19] reported the comparison of 

the changes in HbA1c about Tirzepatide vs. control group, 

significant heterogeneity among studies (P<0.00001, 

I
2
=75%), a random-effects model was used for meta-

analysis. Compared to control, the difference was statisti-

cally significant (MD: -1.38, 95%CI: -1.52 to -1.23, 

P<0.000 01). Subgroup analysis by the difference between 

the doses used for the treatments and significant differ-

ences were found among subgroups (5mg: MD: -1.17, 

95%CI: -1.45 to -0.90, P<0.00001; 10 mg: MD: -1.40, 

95%CI: -1.66 to -1.15, P<0.00001; 15mg: MD: -1.51, 

95%CI: -1.72 to -1.29, P<0.000 01) (Figure 3). 

3.4.3 Safety Outcomes 

Eleven studies [6, 10-19] reported the comparison of 

the adverse reactions about Tirzepatide vs. control group, 

significant heterogeneity among studies (P<0.000 01, 

I
2
=75%), a random-effects model was used for meta-

analysis. Compared to control, the difference was statisti-

cally significant (odds ratio (OR): 1.57, 95% CI: 1.35 to 

1.81, P<0.000 01). We did a subgroup analysis by the 

difference between the doses used for the treatments and 

significant differences were found among subgroups, pre-

sented a dose dependent effect (5mg: OR: 1.40, 95%CI: 

1.14 to 1.71, P=0.001; 10 mg: OR: 1.59, 95%CI: 1.23 to 

2.07, P=0.0005; 15mg: OR: 1.73, 95%CI: 1.29 to 2.31, 

P=0.0002) (Figure 4) . The results of the analysis of other 

outcomes are shown in Table A1. 

3.4.4 Publication Bias Analysis 

Publication bias was assessed for Tirzepatide vs. con-

trol meta-analyses. In the 11 literatures [6, 10-19] evaluat-

ed with body weight as outcome indicator, RR value was 

used to evaluate the publication bias of the included stud-

ies, and funnel plots were drawn. The funnel diagram 

showed that the points were roughly symmetrically dis-

tributed in an inverted funnel shape, and there was no 

publication bias (Figure A1). 
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Figure 1 Literature screening process and results 
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Figure 2 Forest plot of the meta-analysis for bodyweight, Tirzepatide vs Control 

 

Figure 3 Forest plot of the meta-analysis for HbA1c, Tirzepatide vs Control 
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Figure 4 Forest plot of the meta-analysis for adverse event, Tirzepatide vs Control 

4 Discussion 

Tirzepatide is a peptide modified with fatty acids that 

exhibits dual agonist activity for GIP/GLP-1 receptors. It 

has been approved by the FDA in May 2022 and by the 

EMA in November 2022 for the purpose of enhancing 

glycemic control in adults diagnosed with T2DM [6, 7]. 

TZP has demonstrated the ability to enhance insulin se-

cretion, suppress glucagon secretion, reduce hepatic glu-
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coneogenesis, enhance insulin sensitivity, delay gastric 

emptying, decrease food intake, and promote weight loss 

[6, 7, 9, 20]. A recommended initial dosage of Tir-

zepatide, administered through once-weekly subcutane-

ous injections, would be 2.5 mg. This dosage may be 

increased to 5 mg after a period of 2 to 4 weeks, with the 

maximum dosage being 15 mg, also administered once 

weekly via subcutaneous injections [6, 7]. Our research 

encompasses a total of 11 randomized controlled trials, 

involving approximately 11,710 patients with a 

BMI≥28kg/m
2
 and obesity. In comparison to the control 

group, statistically significant differences were observed. 

Furthermore, a subgroup analysis was conducted based 

on variations in treatment dosages, revealing significant 

differences among subgroups and indicating a dose-

dependent effect. 

In the long term, the reduction of weight, blood lipid 

levels, and blood pressure has been found to be benefi-

cial in delaying the development of microangiopathy and 

macroangiopathy [21]. In recent years, there has been a 

significant increase in the global prevalence of obesity, 

leading to an annual rise in the incidence of obesity-

related T2DM. GLP-1 plays a crucial role in maintaining 

glucose homeostasis by increasing insulin secretion and 

suppressing glucagon secretion in response to changes in 

blood glucose levels. In addition, insulin secretion is 

appropriately suppressed in response to hypoglycemia 

[8]. Furthermore, it has been observed that anorexic ac-

tions of GIP are potentially influenced by the direct 

stimulation of the GLP-1 receptor within the central 

nervous system. This stimulation results in heightened 

feelings of satiety and a diminished inclination to con-

sume sweet and salty foods, thereby contributing to the 

anorexigenic effects of endotoxin and subsequent reduc-

tion in body weight [22]. Additionally, numerous studies 

have indicated that GIP functions as an insulin sensitizer 

in adipocytes, activating lipoprotein lipase and facilitat-

ing triglyceride hydrolysis. This process leads to a de-

crease in lipid overflow and the accumulation of fat in 

ectopic locations [20]. The findings of this study indicate 

that the treatment group exhibited a significantly superi-

or effect compared to the control group. In this paper, a 

total of eleven studies [6, 10-19] reported on the compar-

ison of changes in body weight between Tirzepatide and 

the control group, with statistically significant differ-

ences observed when compared to the control group. 

Additionally, nine studies [10, 11, 13-19] reported on the 

comparison of changes in HbA1c between Tirzepatide 

and the control group, with statistically significant dif-

ferences observed when compared to the control group. 

Additionally, a total of three studies [12, 14, 17] have 

reported on the comparison between Tirzepatide and 

Duraglutide/Semaglutide/Insulin. The findings from the-

se studies provide evidence that Tirzepatide is superior 

in terms of weight loss and reduction of HbA1c. Fur-

thermore, we conducted a subgroup analysis based on 

the varying doses administered for the treatments, re-

vealing significant differences among the subgroups. 

This analysis demonstrated a dose-dependent effect, 

highlighting the significance of our findings in guiding 

the design of clinical trials and informing clinical medi-

cation selection. 

The findings of this study demonstrate statistically sig-

nificant disparities in adverse reactions between the re-

search groups and the control group when examining safe-

ty indicators. Additionally, the research group exhibited a 

notably higher occurrence of adverse reactions compared 

to the control group. Notably, new concerns regarding 

serious adverse effects were identified; however, there 

was no significant variance in the incidence of serious 

adverse reactions between the 5mg and 10mg groups and 

the control group, rendering these differences statistically 

insignificant. However, the 15mg group exhibited a nota-

bly higher incidence compared to the control group. De-

spite the elevated prevalence of adverse effects associated 

with this treatment, a majority of patients demonstrated 

tolerance towards the medication. 

5 Conclusions 

In terms of weight loss and reduction of HbA1c, Tir-

zepatide demonstrates superior efficacy, with the inhibito-

ry effect being contingent upon dosage. Although the oc-

currence of adverse reactions is more frequent, severe 

adverse reactions are infrequent. Nonetheless, Tirzepatide 

holds promise as a potential therapeutic avenue for diabet-

ic patients grappling with obesity, particularly those who 

have not responded favorably to conventional systemic 

medications or require expeditious weight loss for life-

sustaining purposes. 
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Appendix 

Table A1 The results of the analysis of other outcomes 

Outcomes Interventions Studies 0R 95%CI P I2 

serious adverse event 

TZP 5 mg vs Control 9 0.90 (0.74,1.09) 0.28 11% 

TZP 10 mg vs Control 10 0.94 (0.78,1.13) 0.49 0% 

TZP 15 mg vs Control 11 0.70 (0.57,0.85) 0.0004 63% 

nausea 

TZP 5 mg vs Control 9 2.62 (1.60,4.28) 0.0001 7% 

TZP 10 mg vs Control 10 3.41 (2.10,5.54) <0.000 01 0% 

TZP 15 mg vs Control 11 4.32 (2.75,6.79) <0.000 01 1% 

diarrhea 

TZP 5 mg vs Control 9 6.61 (2.31,18.99) 0.0004 59% 

TZP 10 mg vs Control 10 6.14 (1.61,23.38) 0.008 76% 

TZP 15 mg vs Control 11 8.51 (3.17,22.82) <0.0001 66% 

 

Figure A1 The funnel plots of Bodyweight, Tirzepatide vs Control 

 

 

 

 

 



 Medical Research Frontiers 2025, 4(4): 31-42 41 
 

http://www.medresfront.com 

 

References 
 

[1] Y Wang, L Zhao, L Gao, A Pan and H Xue. Health policy and 

public health implications of obesity in China. The Lancet Di-

abetes & Endocrinology, 9(7), 446-461 (2021).  

https://doi.org/10.1016/s2213-8587(21)00118-2 

[2] L Kow, RZ Sharaiha, M O’Kane, KP White, G Macedo, J 

Toouli, et al. Methodology and Results of a Joint IFSO-WGO 

Delphi Survey of 94 Intercontinental, Interdisciplinary Ex-

perts in Obesity Management. Obesity Surgery, 33(11), 3337-

3352 (2023). https://doi.org/10.1007/s11695-023-06757-2 

[3] P Salminen, L Kow, A Aminian, LM Kaplan, A Nimeri, G 

Prager, et al. IFSO Consensus on Definitions and Clinical 

Practice Guidelines for Obesity Management—an Interna-

tional Delphi Study. Obesity Surgery (2023).  

https://doi.org/10.1007/s11695-023-06913-8 

[4] X Sun, AF Yan, Z Shi, B Zhao, N Yan, K Li, et al. Health 

consequences of obesity and projected future obesity health 

burden in China. Obesity, 30(9), 1724-1751 (2022).  

https://doi.org/10.1002/oby.23472 

[5] E Lazzaroni, M Ben Nasr, C Loretelli, I Pastore, L Plebani, 

ME Lunati, et al. Anti-diabetic drugs and weight loss in pa-

tients with type 2 diabetes. Pharmacological Research, 171 

(2021). https://doi.org/10.1016/j.phrs.2021.105782 

[6] AM Jastreboff, LJ Aronne, NN Ahmad, S Wharton, L Conne-

ry, B Alves, et al. Tirzepatide Once Weekly for the Treatment 

of Obesity. New England Journal of Medicine, 387(3), 205-

216 (2022). https://doi.org/10.1056/NEJMoa2206038 

[7] P Rohani, N Malekpour Alamdari, SE Bagheri, A Hek-

matdoost and MH Sohouli. The effects of subcutaneous Tir-

zepatide on obesity and overweight: a systematic review and 

meta-regression analysis of randomized controlled trials. 

Frontiers in Endocrinology, 14 (2023).  

https://doi.org/10.3389/fendo.2023.1230206 

[8] FM Gribble and F Reimann. Metabolic Messengers: gluca-

gon-like peptide 1. Nature Metabolism, 3(2), 142-148 (2021). 

https://doi.org/10.1038/s42255-020-00327-x 

[9] L Wang. Designing a Dual GLP-1R/GIPR Agonist from Tir-

zepatide. Comparing Residues Between Tirzepatide, GLP-1, 

and GIP. Drug Design, Development and Therapy, Volume 

16, 1547-1559 (2022). https://doi.org/10.2147/dddt.S358989 

[10] D Dahl, Y Onishi, P Norwood, R Huh, R Bray, H Patel, et al. 

Effect of Subcutaneous Tirzepatide vs Placebo Added to Ti-

trated Insulin Glargine on Glycemic Control in Patients With 

Type 2 Diabetes. Jama, 327(6) (2022).  

https://doi.org/10.1001/jama.2022.0078 

[11] S Del Prato, SE Kahn, I Pavo, GJ Weerakkody, Z Yang, J 

Doupis, et al. Tirzepatide versus insulin glargine in type 2 di-

abetes and increased cardiovascular risk (SURPASS-4): a 

randomised, open-label, parallel-group, multicentre, phase 3 

trial. The Lancet, 398(10313), 1811-1824 (2021).  

https://doi.org/10.1016/s0140-6736(21)02188-7 

[12] JP Frías, MJ Davies, J Rosenstock, FC Pérez Manghi, L Fer-

nández Landó, BK Bergman, et al. Tirzepatide versus Semag-

lutide Once Weekly in Patients with Type 2 Diabetes. New 

England Journal of Medicine, 385(6), 503-515 (2021).  

https://doi.org/10.1056/NEJMoa2107519 

[13] JP Frias, MA Nauck, J Van, C Benson, R Bray, X Cui, et al. 

Efficacy and tolerability of tirzepatide, a dual glucose-

dependent insulinotropic peptide and glucagon-like peptide-1 

receptor agonist in patients with type 2 diabetes: A 12-week, 

randomized, double-blind, placebo-controlled study to evalu-

ate different dose-escalation regimens. Diabetes, Obesity and 

Metabolism, 22(6), 938-946 (2020).  

https://doi.org/10.1111/dom.13979 

[14] JP Frias, MA Nauck, J Van, ME Kutner, X Cui, C Benson, et 

al. Efficacy and safety of LY3298176, a novel dual GIP and 

GLP-1 receptor agonist, in patients with type 2 diabetes: a 

randomised, placebo-controlled and active comparator-

controlled phase 2 trial. The Lancet, 392(10160), 2180-2193 

(2018). https://doi.org/10.1016/s0140-6736(18)32260-8 

[15] L Gao, BW Lee, M Chawla, J Kim, L Huo, L Du, et al. Tir-

zepatide versus insulin glargine as second-line or third-line 

therapy in type 2 diabetes in the Asia-Pacific region: the 

SURPASS-AP-Combo trial. Nature Medicine, 29(6), 1500-

1510 (2023). https://doi.org/10.1038/s41591-023-02344-1 

[16] WT Garvey, JP Frias, AM Jastreboff, CW le Roux, N Sattar, 

D Aizenberg, et al. Tirzepatide once weekly for the treatment 

of obesity in people with type 2 diabetes (SURMOUNT-2): a 

double-blind, randomised, multicentre, placebo-controlled, 

phase 3 trial. The Lancet, 402(10402), 613-626 (2023).  

https://doi.org/10.1016/s0140-6736(23)01200-x 

[17] N Inagaki, M Takeuchi, T Oura, T Imaoka and Y Seino. Effi-

cacy and safety of tirzepatide monotherapy compared with 

dulaglutide in Japanese patients with type 2 diabetes (SUR-

PASS J-mono]: a double-blind, multicentre, randomised, 

phase 3 trial. The Lancet Diabetes & Endocrinology, 10(9), 

623-633 (2022).  

https://doi.org/10.1016/s2213-8587(22)00188-7 

[18] B Ludvik, F Giorgino, E Jódar, JP Frias, L Fernández Landó, 

K Brown, et al. Once-weekly tirzepatide versus once-daily in-

sulin degludec as add-on to metformin with or without 

SGLT2 inhibitors in patients with type 2 diabetes (SURPASS-

3): a randomised, open-label, parallel-group, phase 3 trial. The 

Lancet, 398(10300), 583-598 (2021).  

https://doi.org/10.1016/s0140-6736(21)01443-4 



42 Liya Fu et al.:  Efficacy and Safety of Tirzepatide in Overweight and Obese Individuals: A Meta-Analysis of   
Randomized Controlled Trials 

http://www.medresfront.com 

[19] J Rosenstock, C Wysham, JP Frías, S Kaneko, CJ Lee, L Fer-

nández Landó, et al. Efficacy and safety of a novel dual GIP 

and GLP-1 receptor agonist tirzepatide in patients with type 2 

diabetes (SURPASS-1): a double-blind, randomised, phase 3 

trial. The Lancet, 398(10295), 143-155 (2021).  

https://doi.org/10.1016/s0140-6736(21)01324-6 

[20] V Pirro, KD Roth, Y Lin, JA Willency, PL Milligan, JM Wil-

son, et al. Effects of Tirzepatide, a Dual GIP and GLP-1 RA, 

on Lipid and Metabolite Profiles in Subjects With Type 2 Di-

abetes. The Journal of Clinical Endocrinology & Metabolism, 

107(2), 363-378 (2022).  

https://doi.org/10.1210/clinem/dgab722 

[21] RE Pratley, AM Catarig, I Lingvay, A Viljoen, A Paine, J 

Lawson, et al. An indirect treatment comparison of the effica-

cy of semaglutide 1.0 mg versus dulaglutide 3.0 and 4.5 mg. 

Diabetes, Obesity and Metabolism, 23(11), 2513-2520 (2021). 

https://doi.org/10.1111/dom.14497 

[22] S Urva, T Quinlan, J Landry, J Martin and C Loghin. Effects 

of Renal Impairment on the Pharmacokinetics of the Dual 

GIP and GLP-1 Receptor Agonist Tirzepatide. Clinical 

Pharmacokinetics, 60(8), 1049-1059 (2021).  

https://doi.org/10.1007/s40262-021-01012-2 

 

 


