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ONLINE-ONLY SUPPLEMENTARY MATERIAL 
 

 
Supplementary Table S1. Studies excluded at the eligibility stage according to the PRISMA flow diagram. 
 

Authors Year Main reason(s) 

Alkhouri al. 2022 Randomised, open-label phase 2 trial evaluating the safety and efficacy of 
semaglutide in combination with cilofexor and firsocostat for 24 weeks in 
patients with MASH 

Romero-Gómez et al. 2023 Phase 2a active-comparator-controlled trial to evaluate the efficacy and safety 
of efinopegdutide vs. semaglutide for 24 weeks in patients with MASLD 

Harrison et al. 2025 Randomised, phase 2b trial evaluating the safety and efficacy of efruxifermin in 
combination with a GLP-1 receptor agonist for 12 weeks in patients with T2D 
and MASH 
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Supplementary Table S2. Evaluation of bias risk for each eligible RCT assessed using the Cochrane 
Collaboration’s tool. 
 

Authors Year Random 
Sequence 
Generation 
(Selection 
Bias) 

Allocation 
Concealment 
(Selection 
Bias) 

Blinding of 
Participants 
and 
Personnel 
(Performance 
Bias) 

Blinding of 
Outcome 
Assessment 
(Detection 
Bias) 

Incomplete 
Outcome 
Data 
(Attrition 
Bias) 

Selective 
Reporting 
(Reporting 
Bias) 

Other 
Bias 

Armstrong et al. 2016 Low Low Low Low Low Low Low 

Dutour et al. 2016 Low Low Low Low Unclear Unclear Unclear 

Frossing et al. 2018 Low Low Low Low Unclear Unclear Unclear 

Yan et al. 2019 Low Low Unclear Low Unclear Unclear Unclear 

Khoo et al. 2019 Low Low Unclear Low Low Unclear Unclear 

Liu et al. 2020 Low Low Unclear Low Unclear Unclear Unclear 

Bizino et al. 2020 Low Low Low Low Low Low Unclear 

Kuchay et al. 2020 Low Low Unclear Low Low Low Unclear 

Newsome et al. 2020 Low Low Low Low Low Low Low 

Guo et al. 2020 Low Low Unclear Low Low Low Unclear 

Flint et al.  2021 Low Low Low Low Low Low Low 

Loomba et al.  2023 Low Low Low Low Low Low Low 
Sanyal et al.  2025 Low Low Low Low Low Low Low 

Note: For each of the seven domains of the Cochrane Collaboration’s tool, the presence of low risk of bias was highlighted in green; 
unclear risk was highlighted in yellow (no studies had high risk of bias).  
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Supplementary Figure S1. The PRISMA flow diagram illustrates the search and selection processes 
for the meta-analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Records identified from: 
Databases up to April 30, 
2025 (PubMed: 
n = 678; Scopus: n=525; 
ClinicalTrials.gov: n=23) 
Registers (n = 0) 

Records removed before 
screening: 

Duplicate records removed (n 
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Reports sought for retrieval 
(n = 16) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 16) Reports excluded: 

Unsatisfactory inclusion 
criteria (n = 3 as specified in 
Table S1) 
 

Studies included in review 
(n = 13) 
Reports of included studies 
(n = 0) 

Identification of studies via databases and registers 
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Supplementary Figure S2. Forest plot and pooled estimates of the effect of GLP-1RAs on serum 
alanine aminotransferase levels compared to placebo or reference therapy.  
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Supplementary Figure S3. Forest plot and pooled estimates of the effect of GLP-1RAs on serum 
aspartate aminotransferase levels compared to placebo or reference therapy.  
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Supplementary Figure S4. Forest plot and pooled estimates of the effect of GLP-1RAs on serum 
gamma-glutamyltransferase levels compared to placebo or reference therapy.  
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Supplementary Figure S5. Forest plot and pooled estimates of the effect of GLP-1RAs on body 
weight compared to placebo or reference therapy.  
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Supplementary Figure S6. Forest plot and pooled estimates of the effect of GLP-1RAs on 
hemoglobin A1c levels compared to placebo or reference therapy.  
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Supplementary Figure S7. Forest plot and pooled estimates of the effect of GLP1RAs on MRI-
assessed liver fat content compared to placebo or reference therapy in eligible RCTs, stratified by 
study country. 
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Supplementary Figure S8. Univariable meta-regression analysis. This bubble plot features a fixed 
meta-regression line (in blue) representing the pooled estimates of the effect of GLP-1RAs on the 
mean difference (MD) of liver fat content by age in RCTs employing magnetic resonance-based 
techniques. 
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Supplementary Figure S9: Univariable meta-regression analysis. Bubble plot with a fixed meta-
regression line (in blue) illustrating the pooled estimates of the effect of GLP-1RAs on the mean 
difference (MD) in liver fat content by male sex in RCTs utilizing magnetic resonance-based 
techniques. 
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Supplementary Figure S10. Univariable meta-regression analysis. The bubble plot displays a fixed 
meta-regression line (in blue) regarding the pooled estimates of the effect of GLP-1RAs on the mean 
difference (MD) of liver fat content by body mass index (BMI) in RCTs utilizing magnetic resonance-
based techniques. 
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Supplementary Figure S11. Univariable meta-regression analysis. Bubble plot with a fixed meta-
regression line (in blue) regarding the pooled estimates of the effect of GLP-1RAs on the mean 
difference (MD) in liver fat content by percentage of type 2 diabetes at baseline in RCTs utilizing 
magnetic resonance-based techniques. 
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Supplementary Figure S12. Univariable meta-regression analysis. Bubble plot with a fixed meta-
regression line (in blue) regarding the pooled estimates of the effect of GLP-1RAs on the mean 
difference (MD) in liver fat content by percentage changes in body weight during the trial in RCTs 
utilizing magnetic resonance-based techniques. 
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Supplementary Figure S13. Influence analysis in meta-analysis using leave-one-out method. 
 
Panel A) Influence analysis in meta-analysis using leave-one-out method about the effect of GLP-
1RAs on the histologic resolution of MASH without worsening of liver fibrosis, compared to placebo. 

 
 
Panel B) Influence analysis in meta-analysis using leave-one-out method about the effect of GLP-
1RAs on the improvement in ≥1-stage liver fibrosis without worsening of MASH compared to 
placebo. 

 
 
Panel C) Influence analysis in meta-analysis using leave-one-out method about the effect of GLP-
1RAs on the absolute percentage of liver fat content, assessed by magnetic resonance-based 
techniques.  
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Supplementary Figure S14. Funnel plot evaluating the potential for publication bias in RCTs using 
liver biopsy data. 
 

 
  



 
 

 17 

Supplementary Figure S15. Funnel plot assessing the potential for publication bias in RCTs using 
magnetic resonance-based techniques. 
 

 
 
 


