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[bookmark: _Toc116324261][bookmark: _Toc203554217]Supplementary Table 1: PRISMA 2020 Checklist
	[bookmark: _Hlk194327749]Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Dionysus or Apollo, Skeletal Muscle Mass Changes in Type 2 Diabetes with Sarcopenia Receiving GLP-1 Receptor Agonist: Systematic Review and Meta-analysis
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	Objective: Diabetes is an independent risk factor for sarcopenia. Glucagon-like peptide 1 receptor agonist (GLP-1 RA) has been shown to have a beneficial effect on weight loss. However, there are warnings that GLP-1 RA should be used with caution because they have the risk of reducing skeletal muscle mass. The study aimed to evaluate the skeletal muscle mass of GLP-1 RA on sarcopenia with type 2 diabetes.
Methods: Randomized controlled trials of GLP-1 RA for sarcopenia with type 2 diabetes were identified by searching databases (from database construction to November 1, 2023), including CNKI, Wanfang, VIP, SinoMed, PubMed, EMbase, Cochrane library, Web of Science, Open Grey, and Google Scholar. The I2 statistic was used to assess the heterogeneity. The random effects model was applied regardless of the heterogeneity. Funnel plots were used to assess publication bias. The results were evaluated by calculating the risk ratio (RR), mean difference (MD), and confidence interval (CI).
Results: The study included six randomized controlled trials with a total of 467 participants. GLP-1 RA significantly reduced weight-related changes and fat-related changes, including body weight (BW) (WMD= -4.47, 95%CI: -8.05 to -0.90, P<0.05), body mass index (BMI) (WMD= -2.06, 95%CI: -3.90 to -0.22, P<0.05), fat mass (FM) (WMD= -8.00, 95%CI: -11.93 to -4.08, P<0.01), body fat ratio (BFR) (WMD= -2.76, 95%CI: -3.65 to -1.87, P<0.01), visceral fat area (VFA) (WMD= 6.79, 95%CI: -38.54 to 52.07, P=0.77). In muscle-related changes, lean body mass (LBM) (WMD= 4.61, 95%CI: -4.19 to 13.42, P=0.31), and skeletal muscle index (SMI) (WMD= 0.39, 95% CI: -0.16 to 0.94, P=0.16) were not significantly different.
Conclusion: GLP-1 receptor agonists, regardless of structure, have beneficial effects on body weight and fat content in type 2 diabetes with sarcopenia, but have no effect on reducing muscle mass.
Registration: PROSPERO (CRD42023473528)
Keywords: Glucagon-like peptide 1 receptor agonist, Type 2 diabetes, Sarcopenia, Skeletal muscle mass, Meta-analysis.
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	INTRODUCTION 
	

	Rationale 
	3
	Type 2 diabetes mellitus (T2DM) is a common metabolic disease that significantly harms human health. By 2045, the global prevalence of diabetes is expected to rise from 10.5% (536.6 million) to 12.2% (783.2 million). Since aging is a risk factor for T2DM and healthcare advancements have reduced mortality among diabetics, the elderly population with T2DM has increased dramatically in recent years. Aging causes skeletal muscle to degenerate into sarcopenia, and diabetes accelerates this process through multiple mechanisms. In type 2 diabetes, sarcopenia is acknowledged as the third disabling complication, succeeding microvascular and macrovascular complications. Pharmacological treatment of T2DM has become increasingly complicated in recent years. Appropriate treatment for metabolic disorders can reduce the risk of sarcopenia, but commonly used hypoglycemic drugs may even have adverse effects on skeletal muscle. GLP-1 RA is a novel type of hypoglycemic drugs in the management of T2DM. It has the potential to significantly address key pathophysiological defects of T2DM and offers additional benefits beyond glucose reduction, including reducing cardiovascular mortality, improving atherosclerosis, reducing body weight, reducing systolic blood pressure. It should be noted that while GLP-1RA have a clear effect on weight loss, their impact on skeletal muscle and potential benefits for sarcopenia remain uncertain.
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	Objectives 
	4
	The study was to perform a meta-analysis of the current evidence on the benefits and risks of GLP-1 RA on skeletal muscle in T2DM. The study focused on the factors used to characterize sarcopenia: muscle strength, muscle quantity, muscle quality, and physical performance, in order to evaluate the effects of GLP-1RA on skeletal muscle in T2DM.
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	METHODS 
	

	Eligibility criteria 
	5
	Population: The review considered RCTs that included patients diagnosed with T2DM with sarcopenia.
Intervention: GLP-1RA"glucagon-like peptide-1", "liraglutide", "semaglutide", "selenatide", "dulaglutide", "exenatide", "benaglutide", "tesiparatide", "telpotide", "loxenatide", "albiglutide", "lixisenatide", "dulaglutide", "sarcopenia", "muscle mass", "skeletal muscle", "randomized controlled trial". To find more materials, we manually searched the reference lists of relevant papers. Manual searches of reference lists from pertinent papers were conducted to find more material.
Efficacy outcomes: The primary outcome was a combination of muscle mass, muscle quantity, and muscle function, which included skeletal muscle index (SMI), lean body mass (LBM), total-body skeletal muscle mass, walking speed, and grip strength. Secondary outcomes included body weight (BW), body fat mass (BFM), body fat ratio (BFR), visceral fat area (VFA), body mass index (BMI), visceral fat level (VFL)
Safety outcomes: adverse reactions and adverse events
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	Information sources 
	6
	The study searched the databases (CNKI, Wanfang, VIP, SinoMed, PubMed, EMbase, Cochrane library, Web of Science, Open Grey, and Google Scholar) for papers published from the inception of the database to November 1, 2023. 
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	Search strategy
	7
	The specific supplementary retrieval strategies of all databases are presented in Supplementary Tabel 2.
#1	"Diabetes Mellitus, Type 2"[Mesh]
#2	(Diabetes Mellitus, Noninsulin-Dependent[Title/Abstract]) OR (Diabetes Mellitus, Ketosis-Resistant[Title/Abstract])) OR (Diabetes Mellitus, Ketosis Resistant[Title/Abstract])) OR (Ketosis-Resistant Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Non Insulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Non-Insulin-Dependent[Title/Abstract])) OR (Non-Insulin-Dependent Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Stable[Title/Abstract])) OR (Stable Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Type II[Title/Abstract])) OR (NIDDM[Title/Abstract])) OR (Diabetes Mellitus, Noninsulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Maturity-Onset[Title/Abstract])) OR (Diabetes Mellitus, Maturity Onset[Title/Abstract])) OR (Maturity-Onset Diabetes Mellitus[Title/Abstract])) OR (Maturity Onset Diabetes Mellitus[Title/Abstract])) OR (MODY[Title/Abstract])) OR (Diabetes Mellitus, Slow-Onset[Title/Abstract])) OR (Diabetes Mellitus, Slow Onset[Title/Abstract])) OR (Slow-Onset Diabetes Mellitus[Title/Abstract])) OR (Type 2 Diabetes Mellitus[Title/Abstract])) OR (Noninsulin-Dependent Diabetes Mellitus[Title/Abstract])) OR (Noninsulin Dependent Diabetes Mellitus[Title/Abstract])) OR (Maturity-Onset Diabetes[Title/Abstract])) OR (Diabetes, Maturity-Onset[Title/Abstract])) OR (Maturity Onset Diabetes[Title/Abstract])) OR (Type 2 Diabetes[Title/Abstract])) OR (Diabetes, Type 2[Title/Abstract])) OR (Diabetes Mellitus, Adult-Onset[Title/Abstract])) OR (Adult-Onset Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Adult Onset[Title/Abstract])) OR (T2DM[Title/Abstract])) OR (T2DM[Title/Abstract])
#3	#1 OR #2
#4	"Muscle, Skeletal"[Mesh]
#5	(Muscles, Skeletal[Title/Abstract]) OR (Skeletal Muscles[Title/Abstract])) OR (Muscle, Voluntary[Title/Abstract])) OR (Muscles, Voluntary[Title/Abstract])) OR (Voluntary Muscle[Title/Abstract])) OR (Voluntary Muscles[Title/Abstract])) OR (Skeletal Muscle[Title/Abstract])) OR (Soleus Muscle[Title/Abstract])) OR (Muscle, Soleus[Title/Abstract])) OR (Plantaris Muscle[Title/Abstract])) OR (Muscle, Plantaris[Title/Abstract])) OR (Anterior Tibial Muscle[Title/Abstract])) OR (Muscle, Anterior Tibial[Title/Abstract])) OR (Tibial Muscle, Anterior[Title/Abstract])) OR (Gastrocnemius Muscle[Title/Abstract])) OR (Muscle, Gastrocnemius[Title/Abstract])
#6	"Muscles"[Mesh]
#7	(Muscle[Title/Abstract]) OR (Muscle Tissue[Title/Abstract])) OR (Muscle Tissues[Title/Abstract])) OR (Tissue, Muscle[Title/Abstract])) OR (Tissues, Muscle[Title/Abstract])
#8	(Sarcopenia[Title/Abstract]) OR (Sarcopenias[Title/Abstract])
#9	#4OR#5OR#6OR#7OR#8
#10	"Glucagon-Like Peptide 1"[Mesh]
#11	(Glucagon Like Peptide 1[Title/Abstract]) OR (GLP-1[Title/Abstract])) OR (GLP 1[Title/Abstract])) OR (Glucagon-Like Peptide-1[Title/Abstract])) OR (GLP-1RA[Title/Abstract])) OR (Liraglutide[Title/Abstract])) OR (Semaglutide[Title/Abstract])) OR (dulaglutide[Title/Abstract])) OR (Lixisenatide[Title/Abstract])) OR (Exenatide[Title/Abstract])) OR (Beinaglutide[Title/Abstract])) OR (Tirzepatide[Title/Abstract])) OR (loxenatide[Title/Abstract])) OR (Albiglutide[Title/Abstract])
#12	#16 OR #17
#13	"Randomized Controlled Trial"[Mesh]
#14	(Clinical Study[Title/Abstract] OR Clinical Trial[Title/Abstract] OR Controlled Clinical Trial[Title/Abstract] OR Randomized Controlled Trial[Title/Abstract] OR Randomized[Title/Abstract] OR Controlled[Title/Abstract] OR Trial[Title/Abstract] OR Effect[Title/Abstract])
#15	#13OR#14
#16	(research progress[Title/Abstract]) OR (review[Title/Abstract])) OR (rat[Title/Abstract])) OR (mouse[Title/Abstract])) OR (mice[Title/Abstract])) OR (meta[Title/Abstract])) OR (meta-analysis[Title/Abstract])) OR (systematic evaluation[Title/Abstract])
#17	#3 AND #9AND #12AND #15NOT #16
	Supplementary Tabel 2

	Selection process
	8
	The process of search, screening, and data extraction in this study was independently managed by two researchers (Yanying Wang and Guanchi Yan), and any disagreements resolved by consulting other team members.
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	Data collection process 
	9
	Data extraction was conducted by two reviewers (Yanying Wang and Guanchi Yan) using a standardized, predetermined data extraction form. Two reviewers independently extracted data from each trial, and then cross-checked the data. Discrepancies were solved by discussing within the two reviewers or arbitrated by other team members if necessary. We extracted the following data: (1). interventions combined with other traditional Chinese medicine treatments; (2). the full text was not available; (3). the study data were incomplete, unavailable, incorrect, or there were no relevant data for meta-analysis; (4). clinical data of the same authors were published in different periodicals.
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	Data items 
	10a
	Eligible outcomes were broadly categorised as follows:
primary outcomes (SMI, LBM, total-body skeletal muscle mass, walking speed, and grip strength), secondary outcomes (BW, BFM, BFR, VFA, BMI, VFL, and the incidence of adverse reactions).
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	10b
	We collected data on:
study characteristics (first author, publication year, country, intervention, number of participants, duration of follow-up), intervention characteristics (type of GLP-1 RA, indication for treatment, dosage, treatment duration, control)
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	Study risk of bias assessment
	11
	Two reviewers (Yanying Wang and Guanchi Yan) independently assessed the risk of bias of the included trials. According to the Cochrane Risk of Bias tool (RoB 2.0), The RoB 2 tool examines the following domains: randomization process, deviation from the intended interventions, missing outcome data, measurement of the outcome, and selection of the reported results. For each domain, a study can be judged to be at one of 3 categories: high risk of bias, some concerns, and low risk of bias. An Excel tool to implement RoB 2 developed by the RoB 2.0 group has been used for the current review. If
disagreements on the assessment were identified, the other team members was consulted.
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	Effect measures 
	12
	Quantitative data was pooled when possible for meta-analysis. Effect sizes with a confidence interval of 95% were computed based on dichotomous data expressed as relative risk (RR) or continuous data expressed as mean difference (MD) or standardized mean difference (SMD) when different methods were applied to measure the same outcome. Heterogeneity significance was calculated from Cochran’s Q-test and quantified using the I2 and τ2 statistics. A fixed-effects model was used for meta-analysis if statistical heterogeneity among the studies was not significant (P > 0.10, or I2 ≤50%). A random-effects model was used for meta-analysis if statistical heterogeneity existed among the studies. When statistical pooling was not appropriate or possible, findings were presented in narrative form.
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	Synthesis methods
	13a
	The treatment group used various GLP-1 RA or GLP-1 RA combined with other hypoglycemic drugs, and the control group used other hypoglycemic drugs. 
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	13b
	The original data extracted from reports were used instead of data transformation.
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	13c
	We used forest plot to visually display results of meta syntheses and use study characteristic table to tabulate the baseline information of included studies.
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	13d
	R studio (R 4.1.3) was used for all statistical analyses .Studies were considered to have low heterogeneity with an I² statistic of 25%-50%, moderate heterogeneity with 50%-75%, and high heterogeneity with greater than 75%. Regardless of heterogeneity, random-effects model was applied.
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	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Not Applicable

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Not Applicable

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
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	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
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	RESULTS 
	

	Study selection 
	16a
	According to the search strategy, 638 papers were found, with 307 duplicate papers were removed. Based on the title and abstract, 290 papers were removed, which included 252 non-RCT studies, 12 conference abstracts, and 26 incomplete studies. The full papers of 17 potential studies were further evaluated, and 11 papers were excluded by reading the full text. Finally, six studies were included in the review. 
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	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Not Applicable

	Study characteristics 
	17
	We included a table presenting for each included study the sample size, age, sex, Interventions, durations and outcomes (table 1) .
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	Risk of bias in studies 
	18
	Most studies were at low risk of bias or some concerns in the five domains evaluated (Figure 2). The quality of evidence for skeletal muscle mass between GLP-1 RA and control group was rated as moderate or high. For secondary outcomes, the quality of the evidence was rated as moderate or low.
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	Results of individual studies 
	19
	For an example of individual study results presented for a dichotomous outcome, see Figure 4. For an example of individual study results presented for a continuous outcome, see Figure 6.







Figure 4
[image: ]
Figure 6
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	Page 16-21

	Results of syntheses
	20a
	The research included six studies, with a total of 921 participants. The intervention group consisted of GLP-1 RA, including liraglutide (five studies) and exenatide (one study). Meanwhile, the control group was given different hypoglycemic drugs, including metformin and insulin. The follow-up period varied between 12 and 24 weeks, with most studies lasting 12 weeks. Three studies lasted 12 weeks, two studies lasted 24 weeks, and one study lasted 16 weeks.
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	20b
	The evidence for LBM, excluding abnormal tests reduces heterogeneity from 98.4% to 0% (L. KESKIN 2022)[11]. This may be the only trial between statistical differences between the two groups. By excluding abnormal tests outside the evidence, the heterogeneity in BW was reduced from 85.9% to 0% (L. KESKIN 2022)[11]. For the analysis of BW, the heterogeneity was reduced from 85.9% to 0% after excluding abnormal test outside the evidence body. Differences among participants in the study could lead to heterogeneity.
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	20c
	The quality of evidence for eight outcomes was assessed by GRADE. There was low certainty for VFA and adverse event rates, moderate certainty for SMI and LBM, and high certainty for other outcomes. The low quality of evidence because of publication bias and the heterogeneity among the trials included
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	20d
	Sensitivity analyses that removed studies with potential bias showed consistent results with the primary meta-analyses.
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	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
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	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
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	DISCUSSION 
	

	Discussion 
	23a
	the meta-analysis assessed various body composition indicators, including SMI, LBM, FM, BFR, and VFA, and confirmed the role of GLP-1 receptor agonists in reducing BW, BMI, FM, and BFR, which is consistent with the results of earlier studies. Besides reducing FM, GLP-1 receptor agonists did not significantly affect VFA, LBM, and SMI. The highlight of the meta-analysis is that the evaluation of the effects of GLP-1 receptor agonists on body composition in T2DM, particularly on indicators related to sarcopenia, revealed no significant differences.
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	23b
	The quality of the included trials is generally poor in random sequence generation and blind design, which is a common problem in the current situation of clinical trials of TCM. In addition, the insufficient sample size of included studies in some comparisons affected the reliability of the results
	Page8

	
	23c
	the limitations of the study include: First, the sample size of the randomized controlled trials that met the criteria was small. Second, the majority of these studies only tracked participants for 12 weeks, and the long-term effects of GLP-1 receptor agonists are also unknown. Third, more randomized controlled trials are required to further confirm the effects of GLP-1 receptor agonists on skeletal muscle strength and physical function in sarcopenia due to the limited data. Fourth, the effect of age on muscle composition was not discussed.
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	23d
	As one of the most widely used hypoglycemic drugs, the potential effects of GLP-1 receptor agonists on weight management and sarcopenia should be assessed. Therefore, it is imperative to conduct large-sample and long-term follow-up studies to better explore strategies for maintaining lean body mass and improving physical function.
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	OTHER INFORMATION
	

	Registration and protocol
	24a
	This systematic review has been registered in the international prospective register of systematic reviews (PROSPERO) under the registration number: PROSPERO (CRD42023473528).
	Page4

	
	24b
	This systematic review and meta-analysis protocol has been provided in Supplementary File 8
	File 8

	
	24c
	The search date in the protocol is November 1, 2023.
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	25
	The research was founded by the Natural Science Foundation of Jilin Province Science and Technology Development Plan (YDZJ202501ZYTS253).
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	26
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	27
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[bookmark: _Toc116591579][bookmark: _Toc116324265][bookmark: _Toc203554218]Supplementary Table 2 Search strategy (record number: 2025.7.1)
	The search strategy for PubMed

	Number
	Search terms

	#1
	"Diabetes Mellitus, Type 2"[Mesh]

	#2
	((((((((((((((((((((((((((((((((Diabetes Mellitus, Noninsulin-Dependent[Title/Abstract]) OR (Diabetes Mellitus, Ketosis-Resistant[Title/Abstract])) OR (Diabetes Mellitus, Ketosis Resistant[Title/Abstract])) OR (Ketosis-Resistant Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Non Insulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Non-Insulin-Dependent[Title/Abstract])) OR (Non-Insulin-Dependent Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Stable[Title/Abstract])) OR (Stable Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Type II[Title/Abstract])) OR (NIDDM[Title/Abstract])) OR (Diabetes Mellitus, Noninsulin Dependent[Title/Abstract])) OR (Diabetes Mellitus, Maturity-Onset[Title/Abstract])) OR (Diabetes Mellitus, Maturity Onset[Title/Abstract])) OR (Maturity-Onset Diabetes Mellitus[Title/Abstract])) OR (Maturity Onset Diabetes Mellitus[Title/Abstract])) OR (MODY[Title/Abstract])) OR (Diabetes Mellitus, Slow-Onset[Title/Abstract])) OR (Diabetes Mellitus, Slow Onset[Title/Abstract])) OR (Slow-Onset Diabetes Mellitus[Title/Abstract])) OR (Type 2 Diabetes Mellitus[Title/Abstract])) OR (Noninsulin-Dependent Diabetes Mellitus[Title/Abstract])) OR (Noninsulin Dependent Diabetes Mellitus[Title/Abstract])) OR (Maturity-Onset Diabetes[Title/Abstract])) OR (Diabetes, Maturity-Onset[Title/Abstract])) OR (Maturity Onset Diabetes[Title/Abstract])) OR (Type 2 Diabetes[Title/Abstract])) OR (Diabetes, Type 2[Title/Abstract])) OR (Diabetes Mellitus, Adult-Onset[Title/Abstract])) OR (Adult-Onset Diabetes Mellitus[Title/Abstract])) OR (Diabetes Mellitus, Adult Onset[Title/Abstract])) OR (T2DM[Title/Abstract])) OR (T2DM[Title/Abstract])

	#3
	#1 OR #2

	#4
	"Muscle, Skeletal"[Mesh]

	#5
	(((((((((((((((Muscles, Skeletal[Title/Abstract]) OR (Skeletal Muscles[Title/Abstract])) OR (Muscle, Voluntary[Title/Abstract])) OR (Muscles, Voluntary[Title/Abstract])) OR (Voluntary Muscle[Title/Abstract])) OR (Voluntary Muscles[Title/Abstract])) OR (Skeletal Muscle[Title/Abstract])) OR (Soleus Muscle[Title/Abstract])) OR (Muscle, Soleus[Title/Abstract])) OR (Plantaris Muscle[Title/Abstract])) OR (Muscle, Plantaris[Title/Abstract])) OR (Anterior Tibial Muscle[Title/Abstract])) OR (Muscle, Anterior Tibial[Title/Abstract])) OR (Tibial Muscle, Anterior[Title/Abstract])) OR (Gastrocnemius Muscle[Title/Abstract])) OR (Muscle, Gastrocnemius[Title/Abstract])

	#6
	"Muscles"[Mesh]

	#7
	((((Muscle[Title/Abstract]) OR (Muscle Tissue[Title/Abstract])) OR (Muscle Tissues[Title/Abstract])) OR (Tissue, Muscle[Title/Abstract])) OR (Tissues, Muscle[Title/Abstract])

	#8
	(Sarcopenia[Title/Abstract]) OR (Sarcopenias[Title/Abstract])

	#9
	#4OR#5OR#6OR#7OR#8

	#10
	"Glucagon-Like Peptide 1"[Mesh]

	#11
	(((((((((((((Glucagon Like Peptide 1[Title/Abstract]) OR (GLP-1[Title/Abstract])) OR (GLP 1[Title/Abstract])) OR (Glucagon-Like Peptide-1[Title/Abstract])) OR (GLP-1RA[Title/Abstract])) OR (Liraglutide[Title/Abstract])) OR (Semaglutide[Title/Abstract])) OR (dulaglutide[Title/Abstract])) OR (Lixisenatide[Title/Abstract])) OR (Exenatide[Title/Abstract])) OR (Beinaglutide[Title/Abstract])) OR (Tirzepatide[Title/Abstract])) OR (loxenatide[Title/Abstract])) OR (Albiglutide[Title/Abstract])

	#12
	#16 OR #17

	#13
	(Clinical Study[Title/Abstract] OR Clinical Trial[Title/Abstract] OR Controlled Clinical Trial[Title/Abstract] OR Randomized Controlled Trial[Title/Abstract] OR Randomized[Title/Abstract] OR Controlled[Title/Abstract] OR Trial[Title/Abstract] OR Effect[Title/Abstract])

	#14
	(((((((research progress[Title/Abstract]) OR (review[Title/Abstract])) OR (rat[Title/Abstract])) OR (mouse[Title/Abstract])) OR (mice[Title/Abstract])) OR (meta[Title/Abstract])) OR (meta-analysis[Title/Abstract])) OR (systematic evaluation[Title/Abstract])

	#15
	#3 AND #9AND #12AND #13NOT #14

	The search strategy for Cochrane library

	Number
	Search terms

	#1
	MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees

	#2
	(Diabetes Mellitus, Noninsulin-Dependent OR Diabetes Mellitus, Ketosis-Resistant OR Diabetes Mellitus, Ketosis Resistant OR Ketosis-Resistant Diabetes Mellitus OR Diabetes Mellitus, Non Insulin Dependent OR Diabetes Mellitus, Non-Insulin-Dependent OR Non-Insulin-Dependent Diabetes Mellitus OR Diabetes Mellitus, Stable OR Stable Diabetes Mellitus OR Diabetes Mellitus, Type II OR NIDDM OR Diabetes Mellitus, Noninsulin Dependent OR Diabetes Mellitus, Maturity-Onset OR Diabetes Mellitus, Maturity Onset OR Maturity-Onset Diabetes Mellitus OR Maturity Onset Diabetes Mellitus OR MODY OR Diabetes Mellitus, Slow-Onset OR Diabetes Mellitus, Slow Onset OR Slow-Onset Diabetes Mellitus OR Type 2 Diabetes Mellitus OR Noninsulin-Dependent Diabetes Mellitus OR Noninsulin Dependent Diabetes Mellitus OR Maturity-Onset Diabetes OR Diabetes, Maturity-Onset OR Maturity Onset Diabetes OR Type 2 Diabetes OR Diabetes, Type 2 OR Diabetes Mellitus, Adult-Onset OR Adult-Onset Diabetes Mellitus OR Diabetes Mellitus, Adult Onset):ti,ab,kw

	#3
	#1 OR #2

	#4
	MeSH descriptor: [Muscle, Skeletal] explode all trees

	#5
	(Muscles, Skeletal OR Skeletal Muscles OR Muscle, Voluntary OR Muscles, Voluntary OR Voluntary Muscle OR Voluntary Muscles OR Skeletal Muscle OR Soleus Muscle OR Muscle, Soleus OR Plantaris Muscle OR Muscle, Plantaris OR Anterior Tibial Muscle OR Muscle, Anterior Tibial OR Tibial Muscle, Anterior OR Gastrocnemius Muscle OR Muscle, Gastrocnemius):ti,ab,kw

	#6
	MeSH descriptor: [Muscles] explode all trees

	#7
	(Muscle OR Muscle Tissue OR Muscle Tissues OR Tissue, Muscle OR Tissues, Muscle):ti,ab,kw

	#8
	(Sarcopenia OR Sarcopenias):ti,ab,kw

	#9
	#4OR#5OR#6OR#7OR#8

	#10
	MeSH descriptor: [Glucagon-Like Peptide 1] explode all trees

	#11
	(Glucagon Like Peptide 1 OR GLP-1 OR GLP 1 OR Glucagon-Like Peptide-1 OR GLP-1RA OR Liraglutide OR Semaglutide OR dulaglutide OR Lixisenatide OR Exenatide OR Beinaglutide OR Tirzepatide OR loxenatide OR Albiglutide):ti,ab,kw

	#12
	#16 OR #17

	#13
	MeSH descriptor: [Randomized Controlled Trial] explode all trees

	#14
	(Clinical Study OR Clinical Trial OR Controlled Clinical Trial OR Randomized Controlled Trial OR Randomized OR Controlled OR Trial OR Trial OR Effect):ti,ab,kw

	#15
	#19OR #20

	#16
	(research progress OR review OR rat OR mouse OR mice OR meta OR meta-analysis OR systematic evaluation):ti,ab,kw

	#17
	#3 AND #9 AND #12 AND #15 NOT #16

	The search strategy for Embase

	Number
	Search terms

	#1
	'Diabetes Mellitus, Type 2'/exp

	#2
	'Diabetes Mellitus, Noninsulin-Dependent':ti,ab,kw OR 'Diabetes Mellitus, Ketosis-Resistant':ti,ab,kw OR 'Diabetes Mellitus, Ketosis Resistant':ti,ab,kw OR 'Ketosis-Resistant Diabetes Mellitus':ti,ab,kw OR 'Diabetes Mellitus, Non Insulin Dependent':ti,ab,kw OR 'Diabetes Mellitus, Non-Insulin-Dependent':ti,ab,kw OR 'Non-Insulin-Dependent Diabetes Mellitus':ti,ab,kw OR 'Diabetes Mellitus, Stable':ti,ab,kw OR 'Stable Diabetes Mellitus':ti,ab,kw OR 'Diabetes Mellitus, Type II':ti,ab,kw OR 'NIDDM':ti,ab,kw OR 'Diabetes Mellitus, Noninsulin Dependent':ti,ab,kw OR 'Diabetes Mellitus, Maturity-Onset':ti,ab,kw OR 'Diabetes Mellitus, Maturity Onset':ti,ab,kw OR 'Maturity-Onset Diabetes MellitusMaturity Onset Diabetes Mellitus':ti,ab,kw OR 'MODY':ti,ab,kw OR 'Diabetes Mellitus, Slow-Onse':ti,ab,kw OR 'Diabetes Mellitus, Slow Onset':ti,ab,kw OR 'Slow-Onset Diabetes Mellitus':ti,ab,kw OR 'Type 2 Diabetes Mellitus':ti,ab,kw OR 'Noninsulin-Dependent Diabetes Mellitus':ti,ab,kw OR 'Noninsulin Dependent Diabetes Mellitus':ti,ab,kw OR 'Maturity-Onset Diabetes':ti,ab,kw OR 'Diabetes, Maturity-Onset':ti,ab,kw OR 'Maturity Onset Diabetes':ti,ab,kw OR 'Type 2 Diabetes':ti,ab,kw OR 'Diabetes, Type 2':ti,ab,kw OR 'Diabetes Mellitus, Adult-Onset':ti,ab,kw OR 'Adult-Onset Diabetes Mellitus':ti,ab,kw OR 'Diabetes Mellitus, Adult Onset':ti,ab,kw

	#3
	#1 OR #2

	#4
	'Muscle, Skeletal'/exp

	#5
	'Muscles, Skeletal':ti,ab,kw OR 'Skeletal Muscles':ti,ab,kw OR 'Muscle, Voluntary':ti,ab,kw OR 'Muscles, Voluntary':ti,ab,kw OR 'Voluntary Muscle':ti,ab,kw  OR 'Voluntary Muscles':ti,ab,kw OR 'Skeletal Muscle':ti,ab,kw OR 'Soleus Muscle':ti,ab,kw OR 'Muscle, Soleus':ti,ab,kw OR 'Plantaris Muscle':ti,ab,kw OR 'Muscle, Plantaris':ti,ab,kw OR 'Anterior Tibial Muscle':ti,ab,kw OR 'Muscle, Anterior Tibialr':ti,ab,kw OR 'Tibial Muscle, Anterior':ti,ab,kw OR 'Gastrocnemius Muscle':ti,ab,kw OR 'Muscle, Gastrocnemius':ti,ab,kw

	#6
	'Muscles'/exp

	#7
	'Muscle':ti,ab,kw OR 'Muscle Tissue':ti,ab,kw OR 'Muscle Tissues':ti,ab,kw OR 'Tissue, Muscle':ti,ab,kw OR 'Tissues, Muscle':ti,ab,kw

	#8
	'Sarcopenia':ti,ab,kw OR 'Sarcopenias':ti,ab,kw

	#9
	#4OR#5OR#6OR#7OR#8

	#10
	'Glucagon-Like Peptide 1'/exp

	#11
	'Glucagon Like Peptide 1':ti,ab,kw OR 'GLP-1':ti,ab,kw OR 'GLP 1':ti,ab,kw OR 'Glucagon-Like Peptide-1':ti,ab,kw OR 'GLP-1RA':ti,ab,kw OR 'Liraglutide':ti,ab,kw OR 'Semaglutide':ti,ab,kw OR 'dulaglutide':ti,ab,kw OR 'Lixisenatide':ti,ab,kw OR 'Exenatide':ti,ab,kw OR 'Beinaglutide':ti,ab,kw OR 'Tirzepatide':ti,ab,kw OR 'loxenatide':ti,ab,kw OR 'Albiglutide':ti,ab,kw

	#12
	#16 OR #17

	#13
	'Randomized Controlled Trial'/exp

	#14
	'clinical study':ti,ab,kw OR 'clinical trial':ti,ab,kw OR 'controlled clinical trial':ti,ab,kw OR 'randomized controlled trial':ti,ab,kw OR 'randomized':ti,ab,kw OR 'controlled':ti,ab,kw OR 'trial':ti,ab,kw OR 'effect':ti,ab,kw

	#15
	#19 OR #20

	#16
	'research progress':ti,ab,kw OR 'review':ti,ab,kw OR 'rat':ti,ab,kw OR 'mouse':ti,ab,kw OR 'mice':ti,ab,kw OR 'meta':ti,ab,kw OR 'meta-analysis':ti,ab,kw OR 'systematic evaluation':ti,ab,kw

	#17
	#3 AND#9 AND #12 AND #15NOT#16

	The search strategy for CNKI

	(SU = 糖尿病+2型糖尿病+T2DM+糖尿病，2型+糖尿病，II型+二型糖尿病 AND SU = 肌少症+少肌症+肌肉容量减少+肌肉减少症+肌肉+肌肉质量+肌肉功能+肌肉力量+骨骼肌+骨骼肌质量 AND SU = GLP-1+胰高血糖素样肽+胰高血糖素样肽-1+胰高血糖素样肽1+胰高血糖素样肽1受体激动剂+GLP-1受体激动剂+GLP-1RA+利拉鲁肽+司美格鲁肽+司利那肽+度拉糖肽+艾塞那肽+贝那鲁肽+索马鲁肽+替西帕肽+替尔泊肽+洛塞那肽+索玛鲁肽+阿必鲁肽+利西拉肽+杜拉鲁肽 AND SU = 随机对照试验+随机+对照+试验+临床疗效观察+疗效+临床+治疗+影响 NOT SU =研究进展+进展+现状+大鼠+小鼠+动物+meta+系统评价+荟萃分析) OR (KY = 糖尿病+2型糖尿病+T2DM+糖尿病，2型+糖尿病，II型+二型糖尿病 AND KY = 肌少症+少肌症+肌肉容量减少+肌肉减少症+肌肉+肌肉质量+肌肉功能+肌肉力量+骨骼肌+骨骼肌质量 AND KY = GLP-1+胰高血糖素样肽+胰高血糖素样肽-1+胰高血糖素样肽1+胰高血糖素样肽1受体激动剂+GLP-1受体激动剂+GLP-1RA+利拉鲁肽+司美格鲁肽+司利那肽+度拉糖肽+艾塞那肽+贝那鲁肽+索马鲁肽+替西帕肽+替尔泊肽+洛塞那肽+索玛鲁肽+阿必鲁肽+利西拉肽+杜拉鲁肽 AND KY = 随机对照试验+随机+对照+试验+临床疗效观察+疗效+临床+治疗+影响NOT KY =研究进展+进展+现状+大鼠+小鼠+动物+meta+系统评价+荟萃分析) OR (TI = 糖尿病+2型糖尿病+T2DM+糖尿病，2型+糖尿病，II型+二型糖尿病 AND TI = 肌少症+少肌症+肌肉容量减少+肌肉减少症+肌肉+肌肉质量+肌肉功能+肌肉力量+骨骼肌+骨骼肌质量 AND TI = GLP-1+胰高血糖素样肽+胰高血糖素样肽-1+胰高血糖素样肽1+胰高血糖素样肽1受体激动剂+GLP-1受体激动剂+GLP-1RA+利拉鲁肽+司美格鲁肽+司利那肽+度拉糖肽+艾塞那肽+贝那鲁肽+索马鲁肽+替西帕肽+替尔泊肽+洛塞那肽+索玛鲁肽+阿必鲁肽+利西拉肽+杜拉鲁肽 AND TI = 随机对照试验+随机+对照+试验+临床疗效观察+疗效+临床+治疗+影响 NOT TI =研究进展+进展+现状+大鼠+小鼠+动物+meta+系统评价+荟萃分析)

	The search strategy for Wanfang

	主题:  ((“糖尿病” OR “2型糖尿病”OR “T2DM” OR “糖尿病，2型” OR “糖尿病，II型” OR “二型糖尿病”) AND (“肌少症” OR “少肌症” OR “肌肉容量减少” OR “肌肉减少症” OR “肌肉” OR “肌肉质量” OR “肌肉功能” OR “肌肉力量” OR “骨骼肌” OR “骨骼肌质量”) AND  (“GLP-1” OR “胰高血糖素样肽” OR “胰高血糖素样肽-1” OR “胰高血糖素样肽1” OR “胰高血糖素样肽1受体激动剂” OR “GLP-1受体激动剂” OR “GLP-1RA” OR “利拉鲁肽” OR “司美格鲁肽” OR “司利那肽” OR “度拉糖肽”OR “艾塞那肽” OR “贝那鲁肽”OR “索马鲁肽” OR “替西帕肽”OR “替尔泊肽” OR “洛塞那肽”OR “索玛鲁肽” OR “阿必鲁肽”OR “利西拉肽” OR “杜拉鲁肽”) AND(“随机对照试验” OR “随机” OR “对照” OR “试验” OR “临床疗效观察” OR “疗效” OR “临床” OR “治疗” OR “影响”) NOT (“研究进展” OR “进展” OR “现状” OR “大鼠” OR “小鼠” OR “动物” OR “meta” OR “系统评价” OR “荟萃分析”))

	The search strategy for VIP

	((M=糖尿病 OR 2型糖尿病 OR T2DM OR 糖尿病，2型 OR 糖尿病，II型 OR 二型糖尿病) AND (M=肌少症 OR 少肌症 OR 肌肉容量减少 OR 肌肉减少症 OR 肌肉 OR 肌肉质量 OR 肌肉功能 OR 肌肉力量 OR 骨骼肌 OR 骨骼肌质量) AND (M=胰高血糖素样肽 OR 胰高血糖素样肽-1 OR 胰高血糖素样肽1 OR 胰高血糖素样肽1受体激动剂 OR GLP-1受体激动剂 OR GLP-1RA OR 利拉鲁肽 OR 司美格鲁肽 OR 司利那肽 OR 度拉糖肽 OR 艾塞那肽 OR 贝那鲁肽 OR 索马鲁肽 OR 替西帕肽 OR 替尔泊肽 OR 洛塞那肽 OR 索玛鲁肽 OR 阿必鲁肽 OR 利西拉肽 OR 杜拉鲁肽 OR GLP-1) AND (M=随机对照试验 OR 随机 OR 对照 OR 试验 OR 临床疗效观察 OR 疗效 OR 临床 OR 治疗 OR 影响) NOT (M =研究进展 OR 进展 OR 现状 OR 大鼠 OR 小鼠 OR 动物 OR meta OR 系统评价 OR 荟萃分析))

	The search strategy for SinoMed

	((("随机对照试验"[常用字段:智能] OR "随机"[常用字段:智能] OR "对照"[常用字段:智能] OR "试验"[常用字段:智能] OR "临床疗效观察"[常用字段:智能] OR "疗效"[常用字段:智能] OR "临床"[常用字段:智能] OR "治疗"[常用字段:智能] OR "影响"[常用字段:智能]) AND (("司利那肽"[常用字段:智能] OR "度拉糖肽"[常用字段:智能] OR "艾塞那肽"[常用字段:智能] OR "贝那鲁肽"[常用字段:智能] OR "索马鲁肽"[常用字段:智能] OR "替西帕肽"[常用字段:智能] OR "替尔泊肽"[常用字段:智能] OR "洛塞那肽"[常用字段:智能] OR "索玛鲁肽"[常用字段:智能]) OR ("阿必鲁肽"[常用字段:智能] OR "利西拉肽"[常用字段:智能] OR "杜拉鲁肽"[常用字段:智能]) OR ("GLP-1"[常用字段:智能] OR "胰高血糖素样肽"[常用字段:智能] OR "胰高血糖素样肽-1"[常用字段:智能] OR "胰高血糖素样肽1"[常用字段:智能] OR "胰高血糖素样肽1受体激动剂"[常用字段:智能] OR "GLP-1受体激动剂"[常用字段:智能] OR "GLP-1RA"[常用字段:智能] OR "利拉鲁肽"[常用字段:智能] OR "司美格鲁肽"[常用字段:智能])) AND ((("肌少症"[常用字段:智能] OR "少肌症"[常用字段:智能] OR "肌肉容量减少"[常用字段:智能] OR "肌肉减少症"[常用字段:智能] OR "肌肉"[常用字段:智能] OR "肌肉质量"[常用字段:智能] OR "肌肉功能"[常用字段:智能] OR "肌肉力量"[常用字段:智能] OR "骨骼肌"[常用字段:智能])) OR ("骨骼肌质量"[常用字段:智能])) AND ("糖尿病"[常用字段:智能] OR "2型糖尿病"[常用字段:智能] OR "T2DM"[常用字段:智能] OR "糖尿病，2型"[常用字段:智能] OR "糖尿病，II型"[常用字段:智能] OR "二型糖尿病"[常用字段:智能])) NOT (("研究进展"[常用字段:智能] OR "进展"[常用字段:智能] OR "现状"[常用字段:智能] OR "大鼠"[常用字段:智能] OR "小鼠"[常用字段:智能] OR "动物"[常用字段:智能] OR "meta"[常用字段:智能] OR "系统评价"[常用字段:智能] OR "荟萃分析"[常用字段:智能])))

	The search strategy for WOS

	Number
	Search terms

	#1
	(((ALL=(Muscle, Skeletal)) OR ALL=(Muscles)) OR ALL=(Sarcopenia)) OR ALL=(Sarcopenias)

	#2
	(ALL=(Diabetes Mellitus, Type 2)) AND ALL=(Glucagon-Like Peptide 1)

	#3
	#1 AND #2

	#4
	#3 AND Clinical Trials

	The search strategy for Scopus

	Number
	Search terms

	#1
	( TITLE-ABS-KEY ( Sarcopenia ) 

	#2
	TITLE-ABS-KEY ( Diabetes Mellitus  ,  Type 2 ) AND TITLE-ABS-KEY ( Glucagon-Like Peptide 1 ) 

	#3
	#1 AND #2

	#4
	 #3 AND Clinical Trials

	The search strategy for Opengrey

	Type 2 Diabetes with Sarcopenia Receiving GLP-1 Receptor Agonist randomized controlled trial

	The search strategy for Proquest

	Diabetic sarcopenia randomized controlled trial GLP1

	The search strategy for Google

	Diabetic sarcopenia randomized controlled trial GLP1 -review

	The search strategy for Chictr

	Diabetic AND GLP1

	The search strategy for Trialsearch

	Diabetic AND GLP1

	The search strategy for Clinicaltrials

	Diabetic AND GLP1





[bookmark: _Toc203554219]Supplementary Table 3: Details of adverse reactions
	Study
	Year
	Sample size(T/C)
	Hypoglycemia
	Nausea and vomiting
	Edema of the lower extremities
	Induration at the injection site
	Diarrhoea

	
	
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C
	T
	C

	Hongmin zhang
	2009
	97
	97
	-
	-
	24
	21
	-
	-
	-
	-
	5
	2

	Xuejuan Xu
	2018
	150
	150
	4
	22
	19
	8
	2
	15
	1
	7
	-
	-


T: intervention group; C: control group.


[bookmark: _Toc203554220]Supplementary Tabel 4: GRADE Summary of Skeletal Muscle Mass Changes in Type 2 Diabetes with Sarcopenia Receiving GLP-1 Receptor Agonist: Systematic Review and Meta-analysis
	
	Certainty assessment
	No. of patients
	Effect
	Certainty
	Importance

	Outments
	No. of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	intervention group
	control group
	Relative (95% CI)
	Absolute (95% CI)
	
	

	SMI
	3
	randomised trials
	not serious
	serious5,6,7,f
	not serious
	not serious
	none
	198
	199
	-
	MD 0.59 higher (0.69 lower to 1.86 higher)
	⨁⨁⨁◯Moderate5,6,7,f
	IMPORTANT

	LBM
	3
	randomised trials
	not serious
	serious1,2,3,a
	not serious
	not serious
	none
	274
	259
	-
	MD 4.61 higher (4.19 lower to 13.42 higher)
	⨁⨁⨁◯Moderate4,b
	IMPORTANT

	PMA
	1
	randomised trials
	not serious
	not serious
	not serious
	very serious 6,c
	none
	35
	36
	-
	MD 0
(0 to 0 )
	⨁⨁◯◯Low
	IMPORTANT

	Grip
	1
	randomised trials
	not serious
	not serious
	not serious
	serious 4,d
	none
	39
	24
	-
	MD 0
(0 to 0 )
	⨁⨁⨁◯Moderate
	CRITICAL

	BW
	6
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	378
	366
	-
	MD 2.55 lower (6.99 lower to 1.89 higher)
	⨁⨁⨁⨁
High
	CRITICAL

	FM
	2
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	177
	162
	-
	MD 8 lower (11.93 lower to 4.08 lower)
	⨁⨁⨁⨁ High
	CRITICAL

	BFR
	1
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	136
	121
	-
	MD 2.76 lower (3.65 lower to 1.87 lower)
	⨁⨁⨁⨁
High
	CRITICAL

	BMI
	5
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	444
	429
	-
	MD 1.82 lower (3.88 lower to 0.23 higher)
	⨁⨁⨁⨁
High
	CRITICAL

	VFA
	3
	randomised trials
	not serious
	serious2,7,8,g
	not serious
	serious2,7,8,e
	none
	67
	53
	-
	MD 0.74 higher (54.93 lower to 56.40 higher)
	⨁⨁◯◯Low2,7,8,e,g
	IMPORTANT

	WHR
	1
	randomised trials
	not serious
	not serious
	not serious
	serious 4,g
	none
	39
	24
	-
	0
(0 to 0 )

	⨁⨁⨁◯Moderate
	IMPORTANT

	VFL
	1
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	97
	97
	-
	0
(0 to 0 )
	⨁⨁⨁⨁
High
	CRITICAL

	SFA
	1
	randomised trials
	not serious
	not serious
	not serious
	not serious
	none
	8
	9
	-
	0
(0 to 0 )
	⨁⨁◯◯Low
	IMPORTANT

	Incidence of adverse reactions
	3
	randomised trials
	not serious
	serious1,6,9,h
	serious1,6,9,i
	not serious
	none
	57/272 (21.0%)
	86/272 (31.6%)
	RR 0.92 (0.12 to 7.11)
	26 fewer per 1,000 (from 279 fewer to 1,000 more)
	⨁⨁◯◯Low1,6,9,h,i
	IMPORTANT


a. Ryotaro Bouchi: There was no difference in SMI between the two groups. Xuejuan Xu: The skeletal muscles were measured after treatment. The skeletal muscles index of both groups were higher than that before the treatment (P<0.05), and the experimental group was higher than that of the control group (P<0.05).
b. Dongni Yu: No changes could be observed in muscle mass after liraglutide treatment. Hongmin Zhang: the muscle content after treatment was lower than that before treatment group and a decrease of 6.1% in the muscle mass in the monotherapy group. The decrease in the muscle mass was higher in the monotherapy group.
c. Lin Liu: Small sample size included, Lnsulin Glargine Group: 36, Exenatide Group: 35. Few observation indicators.
d. Dongni Yu: Small sample size included, Liralutide Group: 39, Control Group: 24.
e. Ryotaro Bouchi: Liraglutide treatment significantly reduced VFA at 24 weeks. Dongni Yu: The changes in VFA were not different from baseline.
f. Small overall sample size
g. The amount is small.
h. Hongmin Zhang: Comparison of adverse R, no significant difference (I2= 0.946, P <0.01). Xuejuan Xu: The incidence of adverse reactions in the experimental group was significantly lower than that in the control group (P <0.01). 
i. Xuejuan Xu: All patients were treated with metformin for 16 weeks. The study group was treated with liraglutide subcutaneously. Xuejuan Xu: The patients in the experimental group received metformin combined with liraglutide. The control group received metformin combined with insulin detemir.
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[bookmark: _Toc203554221]Supplementary Table 5 List of Exclusion Reports
	Reports excluded
	Reason

	Mingming Liu 20211
	Inappropriate interventions

	Joubert, M 20132
	Inappropriate interventions

	Karstoft, K 20143
	Inappropriate interventions

	Nordmann, T.M 20154
	Inappropriate interventions

	Takahashi, F 20215
	Inappropriate interventions

	Sugimoto, K 20206
	Inappropriate interventions

	Perna, S 20167
	Inappropriate interventions

	Ishii, S 20198
	Inappropriate interventions

	Volpe, S 20229
	Inappropriate interventions

	Uchiyama, S 202310
	Inappropriate interventions

	Ozeki, Y 202211
	Wrong data
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[bookmark: _Toc203554222]Supplementary Table 6 Basic characteristics of GLP-1 Receptor Agonist preparations
	Drug Name
	Dosage Form
	Specification
	Raw Material
	Chemical Name
	Molecular Formula
	Approval Year
	Dose
	Indication
	Contraindication

	Liraglutide
	Injections
	3ml：18mg
	Liraglutide
	Arg34Lys26-(N-ε-(γ-Glu(N-α-hexadecanoyl)))-GLP-1[7-37]
	[C172H265N43O51]]
	2009
	0.25-3.0mg
	Type 2 Diabetes Mellitus，Chronic Weight Management，Cardiovascular Risk Reduction，Non-Alcoholic Fatty Liver Disease (NAFLD)，Antipsychotic-Induced Weight Gain，Polycystic Ovary Syndrome (PCOS)
	Hypersensitivity，Thyroid Cancer，Multiple Endocrine Neoplasia Syndrome Type 2，Type 1 Diabetes Mellitus，Diabetic Ketoacidosis Pregnancy


	Exenatide
	Injections
	5ug/10ug
	Exenatide
	His-Gly-Gly-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser
-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-
Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-
Gly-Ala-Pro-Pro-Pro-Ser-NH2
	[C184H282N50O60S]
	2005
	5-10ug
	Type 2 Diabetes Mellitus，Weight Management，Gestational Diabetes，Antipsychotic-Induced Weight Gain，Polycystic Ovary Syndrome (PCOS)，Non-Alcoholic Fatty Liver Disease (NAFLD)，Cardiovascular Disease
	Hypersensitivity，Medullary Thyroid Carcinoma，Multiple Endocrine Neoplasia Syndrome Type 2，Type 1 Diabetes Mellitus，Diabetic Ketoacidosis，Severe Gastrointestinal Disease

	Dulaglutide
	Injections
	0.75 mg/0.5 mL
1.5mg/0.5mL
	Dulaglutide
	4-5-3-O-methyl-D-aspartic acid
	[C149H221N37O49]
	2014
	0.75-1.5mg
	Type 2 Diabetes Mellitus, Patients with poor diet and exercise blood glucose control, metformin, sulfonylurea monotherapy or combination of blood glucose is still not up to standard.
	Hypersensitivity, Medullary thyroid carcinoma (MTC), type 2 multiple endocrine neoplasia syndrome (MEN2), Type 1 Diabetes Mellitus, Diabetic Ketoacidosis, Patients with severe gastroparesis, lactation

	Semaglutide
	Injections/
Tablet
	Injections:1.34mg/mL,3mL
Tablet:3mg;7mg;14mg
	Semaglutide
	Nε26 [ ( S ) - ( 22,40-dicarboxylic acid-10,19,24-trioxo-3,6,12,15-tetraoxa-9,18,23-triazatetracontane-1-yl ) ] [ Aib8, Arg34 ] GLP-1- ( 7-37 ) peptide
	[C187H291N45O59]
	2017
	Injections:
0.25-1.0mg
Tablet:
3-14mg
	Type 2 diabetes mellitus (T2DM), Reduce the risk of major cardiovascular adverse events (cardiovascular death, non-fatal myocardial infarction or non-fatal stroke) in adult patients with type 2 diabetes with cardiovascular disease, weight management.
	Hypersensitivity, Medullary thyroid carcinoma (MTC), type 2 multiple endocrine neoplasia syndrome (MEN2), Type 1 Diabetes Mellitus, Diabetic Ketoacidosis, Pregnancy, lactation, end-stage renal disease, severe gastrointestinal disease (e.g. history of pancreatitis)



[bookmark: _Toc203554223]Supplementary Table 7 Sensitivity analysis
	Outcome
	Omitted Study
	Data with study removed MD/RR (95% CI)
	P
	I2

	LBM
	Dongni Yu 2021
	7.0796 [-5.3462; 19.5054]
	0.2641
	98.90%

	
	Hongmin zhang 2019
	6.5145 [-7.1253; 20.1543]
	0.3492
	98.20%

	
	L. KESKIN1 2022
	0.2855 [-1.7168; 2.2878]
	0.7799
	0.00%

	SMI
	Xuejuan Xu 2018
	0.5816 [-6.3369; 7.5001]
	0.479
	85.40%

	
	Ryotaro Bouchi 2017
	0.7889 [-2.2547; 3.8324]
	0.1877
	55.80%

	
	Jiajun Bao 2025
	0.3925 [-3.1781; 3.9631]
	0.3955
	78.90%

	BW
	Dongni Yu 2021
	-2.0544 [-7.3456; 3.2368]
	0.3417
	94.60%

	
	Xuejuan Xu 2018
	-2.5855 [-8.6085; 3.4376]
	0.2992
	94.70%

	
	Ryotaro Bouchi 2017
	-2.9152 [-8.2108; 2.3804]
	0.2011
	94.70%

	
	L.KESKIN 2022
	-1.2783 [-5.8471; 3.2905]
	0.4806
	91.10%

	
	Yoshinobu Kondo 2024
	-4.1331 [-7.6213; -0.6449]
	0.0302
	81.30%

	
	Xueding Zhang 2025
	-2.3925 [-8.3863; 3.6014]
	0.3299
	94.50%

	BMI
	Dongni Yu 2021
	-1.7031 [-4.6060; 1.1998]
	0.1587
	95.60%

	
	Hongmin zhang 2019
	-1.9445 [-4.9724; 1.0835]
	0.1336
	95.30%

	
	Xuejuan Xu 2018
	-2.2799 [-4.7461; 0.1864]
	0.0604
	94.10%

	
	L.KESKIN 2022
	-1.0324 [-2.3367; 0.2719]
	0.0863
	67.10%

	
	Xueding Zhang 2025
	-2.0603 [-4.9595; 0.8390]
	0.1088
	95.40%

	FM
	Dongni Yu 2021
	-9.4800 [-10.8873; -8.0727]
	< 0.0001
	64.7%

	
	L. KESKIN1 2022
	-5.2900 [ -9.9589; -0.6211]
	0.0264
	64.7%

	BFR
	Dongni Yu 2021
	-2.6700 [-3.5866; -1.7534]
	< 0.0001
	0.0%

	
	Hongmin zhang 2019
	-4.1100 [-7.7290; -0.4910]
	0.026
	0.0%

	VFA
	Dongni Yu 2021
	10.4667 [-220.2879; 241.2213]
	0.6672
	83.40%

	
	Ryotaro Bouchi 2017
	-7.4592 [ -60.9794; 46.0610]
	0.3273
	47.20%

	
	Xueding Zhang 2025
	6.7648 [-286.9650; 300.4946]
	0.8188
	87.50%

	Incidence of related events
	Hongmin zhang
	0.9643 [0.0000; 526582.7458]
	0.9778
	55.40%

	
	Xuejuan Xu
	1.3034 [0.0889; 19.1010]
	0.4285
	0.00%

	
	Chaofeng Xiang
	0.7884 [0.0022; 280.8796]
	0.6977
	88.10%
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