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Appendix 1 Protocol 
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Abstract  

Objective: To compare the effects of Sodium-glucose cotransporter protein-2 (SGLT-2) inhibitors 

and glucagon-like peptide-1 (GLP-1) receptor agonists for non-alcoholic fatty liver disease 

Design: Systematic review and network meta-analysis (NMA). 

Data sources: Electronic databases (PubMed, Embase, Web of Science, and Cochrane Library). 

Study selection: We will include randomized clinical trials (RCT) in which patients were diagnosed 

with non-alcoholic fatty liver disease (NAFLD) and treated with SGLT-2 inhibitors or GLP-1 

receptor agonists. Pairs of independent reviewers will screen in duplicate title and abstract and full 

text of potentially eligible articles. 

Methods: After duplicate data abstraction, we will conduct a frequentist pairwise meta-analysis for 

each of the outcomes of interest. We will assess the risk of bias of the included studies using a 

modification of the Cochrane Risk of Bias tool, and the certainty of the evidence using the GRADE 

approach for NMA.  

Ethical issues: Ethical approval and patient consent are not required since this is a network meta-

analysis based on published studies.  

Publication: We will publish the results in a traditional format for systematic reviews and network 

meta-analysis. 

 

Introduction 

NAFLD has become the primary cause of current chronic liver disease, with a high incidence rate 

of up to 25% worldwide.1 The increased prevalence of NAFLD worldwide is particularly worrisome 

as no medication has been approved to treat NAFLD yet. Lifestyle modification, especially dietary 

interventions, remains the first-line approach for treating NAFLD currently.2 It is known that type 

2 diabetes is one of the strongest clinical risk factors for a faster progression of NAFLD to NASH, 

cirrhosis, and hepatocellular carcinoma,3-6 some newly antidiabetic drugs were found to be 

beneficial in NAFLD such as sodium-glucose cotransporter protein-2 (SGLT-2) and glucagon-like 

peptide-1 (GLP-1). SGLT-2 acts by helping in renal excretion of glucose and, therefore, will cause 

a reduction of body weight (on average 2.5–3.0 kg ) and prevalence of obesity that may improve 
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the liver histology of those with NAFLD/NASH.7 GLP-1 are a newly introduced class of 

antidiabetic drugs that improve glycemic control via several molecular pathways. 

The relative effectiveness of GLP-1 and SGLT-2 for NAFLD treatments is difficult to discern from 

the literature, in part because few head-to-head comparison studies are available and traditional 

pairwise meta-analysis cannot integrate all of the evidence from several competitors. However, to 

date, no network meta-analysis has been published on the relative effectiveness of GLP-1 and SGLT-

2 for NAFLD. A network meta-analysis of NAFLD was published in 2021. Therefore, our goal is 

to comprehensively review the literature and determine the relative efficacy of each specific drugs 

for NAFLD, which include the changes in liver enzymes, blood lipids and glycemic parameters, as 

well as changes in body weight and liver fat, while also to examines the evidence as to whether any 

drug is better than others. 

Methods 

Design 

We will conduct a systematic review and network meta-analysis. 

Eligibility criteria  
Studies will include in the systematic review and network meta-analysis if they meet the following 

criteria: 1) enrolled individuals with NAFLD, in which the diagnosis of this liver disease was based 

on ultrasonography or liver biopsy or magnetic resonance-based techniques; 2) they were  active-

controlled or placebo-controlled randomized controlled trials that used GLP-1R agonists, or SGLT2 

inhibitors for the treatment of NAFLD; Studies will exclude if they are: 1) observational or non-

randomized intervention studies; 2) trials enrolling children or adolescents (younger than 18 years 

old). 

Data sources and searches 

We will search four large electronic databases (PubMed, Embase, Web of Science, and 

Cochrane Library), using predefined keywords to identify relevant active-controlled or 

placebo-controlled randomized trials of adults with NAFLD. Searches will restrict to 

human studies. Studies in languages other than English will also exclude. Two 

independent investigators will review the titles and abstracts of all citations identified 

by the search.  

Study selection 

Full-text articles will retrieve for the included abstracts and will subsequently screen 

for eligibility (according to the aforementioned inclusion criteria) by two independent 

investigators. Disagreements at this level will resolve by consensus and a third reviewer 

if needed. 

Data extraction 

Data extraction will be individually by two investigators. For all studies, we will extract 

information on first author, publication year, study country, number of participants, 

main participants’ characteristics, types of interventions (and daily dosages of drugs 



4 

 

used), duration of treatment, methods used for the diagnosis of NAFLD, and outcomes. 

Outcomes 

We will begin by focusing on the patient-important outcomes listed below. We will consider liver 

enzymes and liver fat parameters as primary outcomes. 

 alanine aminotransferase (ALT) 

 aspartate aminotransferase (AST) 

 γ-glutamyl transferase (GGT) ] 

 subcutaneous adipose tissue (SAT) 

 visceral adipose tissue (VAT) 

 liver fat fraction (LFF) 

 controlled attenuation parameter (CAP) 

 liver stiffness measurement (LSM)] 

We will consider anthropometric measures, blood lipids and glycemic parameters as primary 

outcomes. 

 body weight (BW) 

 body mass index (BMI) 

 waist circumference (WC) 

 systobic blood pressure (SBP) 

 diastolic blood pressure (DBP) 

 [total cholesterol(TC) 

 triglycerides (TG) 

 high density lipoprotein-cholesterol (HDL-C) 

 low density lipoprotein-cholesterol (LDL-C) 

 adiponectin 

 fasting blood.glucose (FBG) 

 postprandial blood glucose (PBG) 

 glycosylated hemoglobin (HbA1c) 

 glucose and homeostasis model assessment (HOMA-IR)].  

Risk of bias assessments  

Each eligible study will assess for quality by assessing the risk of bias by two 

independent reviewers, with disagreements will resolve through con-sensus. The risk 

of bias for each study will assess using the Cochrane risk of bias tool, by which studies 

will deem to be at low, high, or unclear risk.8 

Data synthesis 

For each direct comparison of two treatments, we will conduct a frequentist pairwise meta-analysis 

using a restricted maximum likelihood estimation and reported, with corresponding 95% confidence 

intervals, mean differences for continuous outcomes.9 We will assess statistical heterogeneity using 

the I2 statistic and funnel plots for evidence of small study effects in analyses including 10 or more 
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studies. A single estimate will obtain for all outcomes and treatment comparisons, which will be 

used in combination with the baseline risk estimates to present results as absolute effects. All 

pairwise and network meta-analyses will perform with Stata 15 (StataCorp, College Station, TX) 

using published routines.10 

Subgroups and sensitivity analyses 

We will plan subgroup analysis if sufficient data are available 

Certainty assessment  

We will conduct network meta-analysis using frequentist methods with restricted maximum 

likelihood estimation to quantify network heterogeneity, assuming a common heterogeneity 

estimate within a network. We will assess agreement between direct and indirect estimates in every 

closed loop of evidence using node splitting approaches, and for the entire network using a design-

by-treatment interaction model.11 We will impute missing standard deviations for continuous 

variables when absent using standard deviations borrowed from other similar randomized controlled 

trials.12 13  

Ethical issues 

Ethical approval and patient consent are not required since this is a network meta-analysis based on 

published studies. Publication. 

Publication 

The papers will be published in a traditional format for systematic reviews and network meta-

analyses. 
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Appendix 2 Search strategies 

1. Canagliflozin 

PubMed 

 (("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("Canagliflozin"[Mesh]) OR 

(((((Canagliflozin[Title/Abstract]) OR (Invokana[Title/Abstract])) OR (Canagliflozin 

Hemihydrate[Title/Abstract])) OR (Canagliflozin, Anhydrous[Title/Abstract])) OR (1-

(Glucopyranosyl)-4-methyl-3-(5-(4-fluorophenyl)-2-thienylmethyl)benzene-

T777973[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（Canagliflozin OR 

Invokana OR Canagliflozin Hemihydrate OR Canagliflozin, Anhydrous OR 1-(Glucopyranosyl)-4-

methyl-3-(5-(4-fluorophenyl)-2-thienylmethyl)benzene-T777973） 

Embase 

#3 #1 AND #2 

#2 Canagliflozin:ab,ti OR Invokana:ab,ti OR 'Canagliflozin Hemihydrate':ab,ti OR 'Canagliflozin, 

Anhydrous':ab,ti OR '1-(Glucopyranosyl)-4-methyl-3-(5-(4-fluorophenyl)-2-

thienylmethyl)benzene-T777973':ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (Canagliflozin OR Invokana OR Canagliflozin Hemihydrate OR Canagliflozin, 

Anhydrous):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 
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2. Dapagliflozin 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("dapagliflozin"[Supplementary Concept]) 

OR ((((((((dapagliflozin[Title/Abstract]) OR ((2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-

ethoxybenzyl)phenyl)-6- (hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol[Title/Abstract])) OR 

(Farxiga[Title/Abstract])) OR (Forxiga[Title/Abstract])) OR (2-(3-(4-ethoxybenzyl)-4-

chlorophenyl)-6-hydroxymethyltetrahydro-2H-pyran-3,4,5-triol[Title/Abstract])) OR (BMS 

512148[Title/Abstract])) OR (BMS512148[Title/Abstract])) OR (BMS-512148[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（dapagliflozin OR 

(2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-ethoxybenzyl)phenyl)-6- (hydroxymethyl)tetrahydro-2H-

pyran-3,4,5-triol OR Farxiga OR Forxiga OR 2-(3-(4-ethoxybenzyl)-4-chlorophenyl)-6-

hydroxymethyltetrahydro-2H-pyran-3,4,5-triol OR BMS 512148 OR BMS512148 OR BMS-

512148） 

Embase 

#3 #1 AND #2 

#2 dapagliflozin:ab,ti OR '(2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-ethoxybenzyl)phenyl)-6-

(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol':ab,ti OR Farxiga:ab,ti OR Forxiga:ab,ti OR '2-(3-

(4-ethoxybenzyl)-4-chlorophenyl)-6-hydroxymethyltetrahydro-2H-pyran-3,4,5-triol':ab,ti OR 

'BMS 512148':ab,ti OR 'BMS512148':ab,ti OR 'BMS-512148':ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (dapagliflozin OR (2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-ethoxybenzyl)phenyl)-6-

(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol OR Farxiga OR Forxiga OR 2-(3-(4-

ethoxybenzyl)-4-chlorophenyl)-6-hydroxymethyltetrahydro-2H-pyran-3,4,5-triol OR BMS 512148 

OR BMS512148 OR BMS-512148):ti,ab,kw 
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#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

3. Ipragliflozin 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("Ipragliflozin"[Supplementary Concept]) 

OR (((((Ipragliflozin[Title/Abstract]) OR ((1S)-1,5-anhydro-1-(3-(1-benzothiophen-2-ylmethyl)-4-

fluorophenyl)-D-glucitol [Title/Abstract])) OR (Suglat[Title/Abstract])) OR (ASP1941 

[Title/Abstract])) OR (ASP-1941[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（Ipragliflozin OR 

(1S)-1,5-anhydro-1-(3-(1-benzothiophen-2-ylmethyl)-4-fluorophenyl)-D-glucitol OR Suglat OR 

ASP1941 OR ASP-1941） 

Embase 

#3 #1 AND #2 

#2 Ipragliflozin:ab,ti OR '(1S)-1,5-anhydro-1-(3-(1-benzothiophen-2-ylmethyl)-4-fluorophenyl)-

D-glucitol':ab,ti OR Suglat:ab,ti OR ASP1941:ab,ti OR ASP-1941:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (Ipragliflozin OR (1S)-1,5-anhydro-1-(3-(1-benzothiophen-2-ylmethyl)-4-fluorophenyl)-D-

glucitol OR Suglat OR ASP1941 OR ASP-1941):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 
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Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

4. Luseogliflozin 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("1,5-anhydro-1-(5-(4-ethoxybenzyl)-2-

methoxy-4-methylphenyl)-1-thioglucitol"[Supplementary Concept]) OR ((((((1,5-anhydro-1-(5-(4-

ethoxybenzyl)-2-methoxy-4-methylphenyl)-1-thioglucitol[Title/Abstract]) OR 

(luseogliflozin[Title/Abstract])) OR (Lusefi[Title/Abstract])) OR (TS 071[Title/Abstract])) OR 

(TS071 cpd[Title/Abstract])) OR (TS-071[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（1,5-anhydro-1-(5-

(4-ethoxybenzyl)-2-methoxy-4-methylphenyl)-1-thioglucitol OR luseogliflozin OR Lusefi OR TS 

071 OR TS071 cpd OR TS-071） 

Embase 

#3 #1 AND #2 

#2 '1,5-anhydro-1-(5-(4-ethoxybenzyl)-2-methoxy-4-methylphenyl)-1-thioglucitol':ab,ti OR 

luseogliflozin:ab,ti OR Lusefi:ab,ti OR TS 071:ab,ti OR TS071 cpd:ab,ti OR TS-071:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (1,5-anhydro-1-(5-(4-ethoxybenzyl)-2-methoxy-4-methylphenyl)-1-thioglucitol OR 

luseogliflozin OR Lusefi OR TS 071 OR TS071 cpd OR TS-071):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 
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Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

5. Tofogliflozin 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("6-((4-ethylphenyl)methyl)-3',4',5',6'-

tetrahydro-6'-(hydroxymethyl)spiro(isobenzofuran-1(3H),2'-(2H)pyran)-3',4',5'-

triol"[Supplementary Concept]) OR (((((((6-((4-ethylphenyl)methyl)-3',4',5',6'-tetrahydro-6'-

(hydroxymethyl)spiro(isobenzofuran-1(3H),2'-(2H)pyran)-3',4',5'-triol[Title/Abstract]) OR 

(tofogliflozin hydrate[Title/Abstract])) OR (CSG452[Title/Abstract])) OR (tofogliflozin 

anhydrous[Title/Abstract])) OR (Apleway[Title/Abstract])) OR (Deberza[Title/Abstract])) OR 

(tofogliflozin[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS= （ 6-((4-

ethylphenyl)methyl)-3',4',5',6'-tetrahydro-6'-(hydroxymethyl)spiro(isobenzofuran-1(3H),2'-

(2H)pyran)-3',4',5'-triol OR tofogliflozin hydrate OR CSG452 OR tofogliflozin anhydrous OR 

Apleway OR Deberza OR tofogliflozin） 

Embase 

#3 #1 AND #2 

#2 '6-((4-ethylphenyl)methyl)-3',4',5',6'-tetrahydro-6'-(hydroxymethyl)spiro(isobenzofuran-

1(3H),2'-(2H)pyran)-3',4',5'-triol':ab,ti OR 'tofogliflozin hydrate':ab,ti OR CSG452:ab,ti OR 

Apleway:ab,ti OR 'tofogliflozin anhydrous':ab,ti OR Deberza:ab,ti OR tofogliflozin:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (6-((4-ethylphenyl)methyl)-3',4',5',6'-tetrahydro-6'-(hydroxymethyl)spiro(isobenzofuran-

1(3H),2'-(2H)pyran)-3',4',5'-triol OR tofogliflozin hydrate OR CSG452 OR tofogliflozin anhydrous 
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OR Apleway OR Deberza OR tofogliflozin):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

6. Empagliflozin 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("Empagliflozin"[Supplementary Concept]) 

OR ((((((Empagliflozin[Title/Abstract]) OR (1-chloro-4-(glucopyranos-1-yl)-2-(4-

(tetrahydrofuran-3-yloxy)benzyl)benzene[Title/Abstract])) OR (BI 10773[Title/Abstract])) OR 

(BI10773[Title/Abstract])) OR (BI-10773[Title/Abstract])) OR (Jardiance[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（Empagliflozin OR 

1-chloro-4-(glucopyranos-1-yl)-2-(4-(tetrahydrofuran-3-yloxy)benzyl)benzene OR BI 10773 OR 

BI10773 OR BI-10773 OR Jardiance） 

Embase 

#3 #1 AND #2 

#2 Empagliflozin:ab,ti OR '1-chloro-4-(glucopyranos-1-yl)-2-(4-(tetrahydrofuran-3-

yloxy)benzyl)benzene':ab,ti OR 'BI 10773':ab,ti OR BI10773:ab,ti OR 'BI-10773':ab,ti OR 

Jardiance:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (Empagliflozin OR 1-chloro-4-(glucopyranos-1-yl)-2-(4-(tetrahydrofuran-3-

yloxy)benzyl)benzene OR BI 10773 OR BI10773 OR BI-10773 OR Jardiance):ti,ab,kw 
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#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

7. Exenatide 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("exenatide"[Mesh]) OR 

((((((((((exenatide[Title/Abstract]) OR (Bydureon[Title/Abstract])) OR (ITCA 650[Title/Abstract])) 

OR (AC 2993 LAR[Title/Abstract])) OR (Exendin-4[Title/Abstract])) OR (Ex4 

Peptide[Title/Abstract])) OR (Peptide, Ex4[Title/Abstract])) OR (Exendin 4[Title/Abstract])) OR 

(Byetta[Title/Abstract])) OR (AC 2993[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（exenatide  OR 

Bydureon OR ITCA 650 OR AC 2993 LAR OR Exendin-4 OR Ex4 Peptide OR Peptide, Ex4  OR 

Exendin 4 OR Byetta OR AC 2993） 

Embase 

#3 #1 AND #2 

#2 exenatide:ab,ti OR Bydureon:ab,ti OR 'ITCA 650':ab,ti OR 'AC 2993 LAR':ab,ti OR 'Exendin-

4':ab,ti OR 'Ex4 Peptide':ab,ti OR 'Peptide, Ex4':ab,ti OR 'Exendin 4':ab,ti OR Byetta:ab,ti OR 'AC 

2993':ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (exenatide OR Bydureon OR ITCA 650 OR AC 2993 LAR OR Exendin-4 OR Ex4 Peptide OR 

Peptide, Ex4 OR Exendin 4 OR Byetta OR AC 2993):ti,ab,kw 
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#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

8. Liraglutide 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("liraglutide"[Mesh]) OR 

(((((((liraglutide[Title/Abstract]) OR (Victoza[Title/Abstract])) OR (Saxenda[Title/Abstract])) OR 

(NN 2211[Title/Abstract])) OR (2211, NN[Title/Abstract])) OR (NN2211[Title/Abstract])) OR 

(NN-2211[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（ liraglutide OR 

Victoza OR Saxenda OR NN 2211 OR 2211, NN OR NN2211 OR NN-2211） 

Embase 

#3 #1 AND #2 

#2 liraglutide:ab,ti OR Victoza:ab,ti OR Saxenda:ab,ti OR 'NN 2211':ab,ti OR '2211, NN':ab,ti OR 

'NN2211':ab,ti OR 'NN-2211':ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (liraglutide OR Victoza OR Saxenda OR NN 2211 OR 2211, NN OR NN2211 OR NN-

2211):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 
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Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

9. Dulaglutide 

PubMed 

(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("dulaglutide"[Supplementary Concept]) 

OR (((((dulaglutide[Title/Abstract]) OR (LY 2189265[Title/Abstract])) OR (LY-

2189265[Title/Abstract])) OR (LY2189265[Title/Abstract])) OR (Trulicity[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（dulaglutide OR LY 

2189265 OR LY-2189265 OR LY2189265 OR Trulicity） 

Embase 

#3 #1 AND #2 

#2 dulaglutide:ab,ti OR 'LY 2189265':ab,ti OR 'LY-2189265':ab,ti OR 'LY2189265':ab,ti OR 

Trulicity:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (dulaglutide OR LY 2189265 OR LY-2189265 OR LY2189265 OR Trulicity):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 

 

10. Semaglutide 

PubMed 
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(("Non-alcoholic Fatty Liver Disease"[Mesh]) OR ((((((((((((((Non-alcoholic Fatty Liver 

Disease[Title/Abstract]) OR (Non alcoholic Fatty Liver Disease[Title/Abstract])) OR 

(NAFLD[Title/Abstract])) OR (Nonalcoholic Fatty Liver Disease[Title/Abstract])) OR (Fatty Liver, 

Nonalcoholic[Title/Abstract])) OR (Fatty Livers, Nonalcoholic[Title/Abstract])) OR (Liver, 

Nonalcoholic Fatty[Title/Abstract])) OR (Livers, Nonalcoholic Fatty[Title/Abstract])) OR 

(Nonalcoholic Fatty Liver[Title/Abstract])) OR (Nonalcoholic Fatty Livers[Title/Abstract])) OR 

(Nonalcoholic Steatohepatitis[Title/Abstract])) OR (Nonalcoholic 

Steatohepatitides[Title/Abstract])) OR (Steatohepatitides, Nonalcoholic[Title/Abstract])) OR 

(Steatohepatitis, Nonalcoholic[Title/Abstract]))) AND (("semaglutide"[Supplementary Concept]) 

OR (((semaglutide[Title/Abstract]) OR (rybelsus[Title/Abstract])) OR (Ozempic[Title/Abstract]))) 

Web of science 

TS= (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic) AND TS=（semaglutide OR 

rybelsus OR Ozempic） 

Embase 

#3 #1 AND #2 

#2 semaglutide:ab,ti OR rybelsus:ab,ti OR Ozempic:ab,ti 

#1 'Non-alcoholic Fatty Liver Disease':ab,ti OR 'Non alcoholic Fatty Liver Disease':ab,ti OR 

NAFLD:ab,ti OR 'Nonalcoholic Fatty Liver Disease':ab,ti OR 'Fatty Liver, Nonalcoholic':ab,ti OR 

'Fatty Livers, Nonalcoholic':ab,ti OR 'Liver, Nonalcoholic Fatty':ab,ti OR 'Livers, Nonalcoholic 

Fatty':ab,ti OR 'Nonalcoholic Fatty Liver':ab,ti OR 'Nonalcoholic Fatty Livers':ab,ti OR 

'Nonalcoholic Steatohepatitis':ab,ti OR 'Nonalcoholic Steatohepatitides':ab,ti OR 'Steatohepatitides, 

Nonalcoholic':ab,ti OR 'Steatohepatitis, Nonalcoholic':ab,ti 

Cochrane library 

#3 #1 AND #2 

#2 (semaglutide OR rybelsus OR Ozempic):ti,ab,kw 

#1 (Non-alcoholic Fatty Liver Disease OR Non alcoholic Fatty Liver Disease OR NAFLD OR 

Nonalcoholic Fatty Liver Disease OR Fatty Liver, Nonalcoholic OR Fatty Livers, Nonalcoholic OR 

Liver, Nonalcoholic Fatty OR Livers, Nonalcoholic Fatty OR Nonalcoholic Fatty Liver OR 

Nonalcoholic Fatty Livers OR Nonalcoholic Steatohepatitis OR Nonalcoholic Steatohepatitides OR 

Steatohepatitides, Nonalcoholic OR Steatohepatitis, Nonalcoholic):ti,ab,kw 
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Appendix 3 Included studies 

Study Year Country Age %Male Number of 

participant

s 

Combined 

disease 

Randomised treatments Dose Additional non-

randomised 

intervention 

NAFLD 

diagnostic 

method 

Ohki et al 2012 China 54.2±

13.93 

74.4  82 Type-2 

diabetes 

Liraglutide 0.3mg-0.9mg daily Exercise and diet 

therapy 

Ultrasonography 

        Sitagliptin 50-100mg daily Exercise and diet 

therapy 

 

        Pioglitazone 15mg daily Exercise and diet 

therapy 

 

Fan et al 2013 China 52.35

±11.8

3 

56.4  117 Type-2 

diabetes 

Exenatide 5-10μg bid Lifestyle 

interventions 

Ultrasonography 

        Metformin 0.5-2.0g bid Lifestyle 

interventions 

 

Shao et al 2014 China 43± 

4.1 

48.3  60 Type-2 

diabetes/Obes

ity 

Intensive insulin NR Insulin glargine Ultrasonography 

    42± 

3.2 

   Exenatide 5-10μg twice daily Insulin glargine  

FENG et al 2017 China 47.15 

± 1.17 

69 93 Type-2 

diabetes 

Liraglutide 0.6 mg/day during the 

first week, 1.2mg/day 

during the second week, 

and 1.8 mg/day from the 

third week to the 

conclusion of the study 

Diet and exercise Ultrasonography 

        Gliclazide 30 mg before breakfast, 

which was gradually 

titrated to a maximum of 

120 mg/day 

Diet and exercise  
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        Metformin  250 mg thrice a day 

during the first week, 

500 mg thrice a day 

during the second week, 

and 1000 mg twice a day 

from the third week to 

the conclusion of the 

study 

Diet and exercise  

Tian et al 2018 China 58.5 ± 

7.6 

58.27% 127 Type-2 

diabetes 

liraglutide 0.6-1.2 mg/day  B-mode 

ultrasonic 

    56.4 ± 

8.4 

   Metformin 1000-1500 mg/day   

Yan et al 2019 China 43.1 ± 

9.7 

70.8  24 Type-2 

diabetes 

Liraglutide 1.8mg daily Metformin MRI-PDFF 

    45.7 ± 

9.2 

77.8  27  Sitagliptin 100mg daily Metformin  

    45.6 ± 

7.6 

58.3  24  Insulin glargine 0.2IU/Kg/day Metformin  

Zhang et al 2020 China 50.2 ±

 11.5 

43.3  30 Type-2 

diabetes 

Liraglutide 0.6-1.2mg daily Metformin MRI 

    51.5 ± 

12.1 

50.0  30  Pioglitazone 15-30mg daily Metformin  

Liu et al 2020 China 47.63 

± 10.1

4 

54.3  35 Ttype 2 

diabetes 

Exenatide 5μg/10μg bid Diet-exercise MRI 

    50.56 

± 11.7

8 

52.8  36  Insulin glargine 0.1-0.3 IU/Kg daily Diet-exercise  

Guo et al 2020 China 52.0 ± 

8.7 

60.0  91 Type-2 

diabetes 

Insulin glargine 10IU  Liver biopsy or 

ultrasongraphy 
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    53.1 ± 

6.3 

52.0   Type-2 

diabetes 

Liraglutide 0.6mg1/day-1.8mg   

    52.6 ± 

3.9 

67.0   Type-2 

diabetes 

Placebo    

Jiang et al 2020 China 44.59 

± 5. 17 

56.9  116 Type-2 

diabetes 

Liraglutide 0. 6 mg-1. 2 mg/day Melbine， insulin Guideline 

diagnostic 

Criteria 

    43.14 

± 6. 25 

55.2   Type-2 

diabetes 

Metformin 0.75g/day Insulin  

Pang et al 2020 China 45.0±

3.8 

47.1  204 Type-2 

diabetes 

Pioglitazone 30 mg/day Metformin CT  

    45.9±

3.5 

41.2   Type-2 

diabetes 

Daglitazine 10 mg/day Metformin  

Armstrong 

et al 

2016 UK NR 64.3  14 NR Placebo 1.8mg daily NR Liver biopsy 

        Liraglutide 0.6mg-1.8mg daily NR  

Armstrong 

et al 

2016 UK 51±11

.44 

59.6  52 NR Liraglutide 0.6mg-1.8mg daily NR Liver biopsy 

        Placebo  NR  

Newsome et 

al 

2021 UK 55 39.0  320 With and 

without Type-

2 diabetes 

Semaglutide 0.1 mg once daily  Liver biopsy 

        Placebo 0.1-0.4 mg once daily   

Newsome et 

al 

2021 UK 55 39.0  320 With and 

without Type-

2 diabetes 

Semaglutide 0.4 mg once daily   

        Placebo 0.1-0.4 mg once daily   
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Newsome et 

al 

2021 UK 55 39.0  320 With and 

without Type-

2 diabetes 

Semaglutide 0.2 mg once daily   

        Placebo 0.1-0.4 mg once daily   

Ito et al 2017 Japan 59.1 ± 

9.8 

48.48% 66 Type-2 

diabetes 

Pioglitazone 15-30mg daily Diet 、exercise and 

diabetes treatment 

CT or ultrasound 

    57.3 ± 

12.1 

   Ipragliflozin 50mg daily Diet 、exercise and 

diabetes treatment 

 

Shibuya et 

al 

2018 Japan 51 ± 

11.11 

56.25% 32 Type-2 

diabetes 

Luseogliflozin  2.5 mg daily  CT or ultrasound 

    60 ± 

9.63 

   Metformin 1500 mg daily   

Aso et al 2019 Japan NR NR 57 Type-2 

diabetes 

Dapagliflozin 5mg/day  Ultrasonography 

        Control    

Shimizu et 

al 

2019 Japan 56.2 ± 

11.5 

57.6  33 Type-2 

diabetes 

Dapagliflozin 5 mg daily  Ultrasonography 

    57.1 ± 

13.8 

62.5  24  Non-SGLT-2   Intensifying diet and 

exercise 

 

Kinoshita T 

et al 

2020 Japan 58.7 ±

 1.6 

46.9 32 Type 2 

diabetes 

Dapagliflozin 5mg daily Baseline antidiabetic 

drugs 

Computed 

tomography 

    59.0 ± 

1.9 

45.5 33  Pioglitazone 7.5-15mg daily Baseline antidiabetic 

drugs 

 

    58.0 ±

 2.3 

45.5 33  Glimepiride 0.5-1mg daily Baseline antidiabetic 

drugs 

 

Aso et al 2021 Japan     57 Type-2 

diabetes 

Dapagliflozin 5 mg/d  Ultrasonography 

       Type-2 Standard treatment for    
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diabetes type 2 diabetes 

Tobita et al 2021 Japan 47.15

±14.9

9 

68.2  22 Metabolic 

syndrome/Hy

pertension/Dy

slipidemia 

Dapagliflozin 5mg once daily  Ultrasonography 

        Teneligliptin 20mg once daily   

Yoneda et al 2021 Japan 58.59

±10.3

3 

52.5  40 Type-2 

diabetes 

Pioglitazone 15-30mg once a day  MRI 

        Tofogliflozin 20mg once a day   

Cho et al 2021 Japan 63.45

±8.67 

52.8  53 Type-2 

diabetes 

Dapagliflozin   Fatty liver index 

(FLI) 

        Pioglitazone    

Takahashi et 

al 

2021 Japan 55.0 

(47.0-

65.0) 

14 

(66.7) 

46 Type-2 

diabetes 

Ipragliflozin 50 mg/day  Liver biopsy 

    50.0 

(48.0-

69.0) 

13 

(52.0) 

  Enhanced lifestyle 

modification including 

antidiabetic agents except 

SGLT2i，pioglitazone and 

GLP-1 analog 

   

Kuchay et al 2018 India NR 60% 42 Type-2 

diabetes 

Control  Diabetes treatment MRI 

        Empagliflozin 10 mg daily Diabetes treatment  

Hussain et al 2021 India 29±16 50.4  138 Type-2 

diabetes 

Dapaglifozin 5–10 mg Glimepiride Ultrasonography 

    31±14 50.7   Type-2 

diabetes 

Placebo  Glimepiride  

Khoo et al 2017 Singapore 41.35

±9.43 

91.7 24 Obese Diet and exercise dieting (restriction by 

400 kilocalories/day and 

NR Magnetic 

resonance 
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exercise (200 

minutes/week)  

imaging (MRI)  

        Liraglutide 3 mg daily NR  

Khoo et al 2019 Singapore 38.6 ± 

8.2 

100.0  15 Obesity Liraglutide 0.6-3.0mg daily  MRI 

    43.6 ± 

9.9 

86.7  15  Diet-exercise    

Taheri et al 2020 Iran 43.8 ± 

9.7 

65.1  43  Empagliflozin 10mg daily Diet-exercise Ultrasound 

    44.1 ± 

9.3 

46.8  47  Placebo  Diet-exercise  

Chehrehgos

ha et al 

2021 Iran 50.5 ± 

8.4 

42.9  106 Type-2 

diabetes 

Empagliflflozin 10 mg  Not clear 

    52.5 ± 

7.9 

50.0   Type-2 

diabetes 

Pioglitazone 30 mg   

    51.8 ± 

7.8 

37.8   Type-2 

diabetes 

Placebo    

Flint et al 2021 Germany 60.0±

9.3 

70.1  67 With Type-2 

diabetes 

Semaglutide 0.4 mg once daily  MRI 

        Placebo 0.4 mg once daily   

Flint et al 2021 Germany 60.0±

9.3 

70.1  67 Without Type-

2 diabetes 

Semaglutide 0.4 mg once daily  MRI 

        Placebo 0.4 mg once daily   

Savvidou et 

al 

2016 Greece 62.9±

7.1 

39.1  103 Type-2 

diabetes 

Exenatide 5-10μg twice daily NR Liver biopsy 

        Insulin NR NR  

Eriksson et 

al 

2018 Sweden 65.6 

±6.1 

70.24% 84 Type-2 

diabetes 

Placebo   MRI 

    66.2±

5.9 

   OM-3CA 4 g daily   
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    65.0 

±6.5 

   Dapagliflozin 10 mg daily   

    65.0±

5.4 

   OM-3CA + dapagliflozin 10mg+4 g daily   

Kuchay et al 2020 Germany 46.6 ± 

9.1 

72.0  64 Type-2 

diabetes 

Dulaglutide 0.75mg 4week then 

1.5mg 20week 

Standard treatment 

for type 2 diabetes 

MRI 

    48.1 ± 

8.9 

69.0    Metformin,DPP-4 

inhibitors in the control 

group,sulfonylureas 

and/or insulin 

standard treatment for 

type 2 diabetes 

  

Vedtofte et 

al 

2020 Denmark 38.8±

4.7 

0.0  18 Gestational 

Diabetes 

Mellitus 

Liraglutide 1.8 mg daily  Ultrasonography 

    38.3±

4.2 

0.0   Gestational 

Diabetes 

Mellitus 

Placebo    

Han et al 2020 Korea 52.5 ± 

10.3 

63.3  44 Type-2 

diabetes 

Ipragliflflozin，metformin 

and pioglitazone 

50 mg/day Metformin and 

pioglitazone 

Ultrasonography 

    56.7 ± 

11.8 

60.0   Type-2 

diabetes 

Metformin and 

pioglitazone 

   

Phrueksotsai 

et al 

2021 Thailand 59.2 ± 

7.3 

31.6  38 Type-2 

diabetes 

Dapagliflozin 10 mg/day  Ultrasonography 

or CT 

        Placebo 10 mg/day   
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Appendix 5 Risk of bias in included studies 
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Appendix 6 Network plots for each outcome 

The size of the circle in each network is proportional to the number of participants randomly 

assigned to the treatment comparison. The width of each line is proportional to the number of trials 

comparing the two connected treatments. When a line is absent, this indicates that there were no 

head-to-head trials of the corresponding treatments reporting the outcome of interest. The number 

provided for each treatment class (in parentheses) indicates the number of patients assigned to the 

treatment in the network. 

Figure 1 Network plot for alanine aminotransferase (ALT) 
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Figure 2 Network plot for aspartate aminotransferase (AST) 

 

Figure 3 Network plot for γ-glutamyl transferase (GGT) 
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Figure 4 Network plot for subcutaneous adipose tissue (SAT) 

 

Figure 5 Network plot for visceral adipose tissue (VAT) 
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Figure 6 Network plot for liver fat fraction (LFF) 

 

Figure 7 Network plot for controlled attenuation parameter (CAP) 
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Figure 8 Network plot for liver stiffness measurement (LSM) 

 

Figure 9 Network plot for body weight (BW) 
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Figure 10 Network plot for body mass index (BMI) 

 

Figure 11 Network plot for waist circumference (WC) 
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Figure 12 Network plot for systobic blood pressure (SBP) 

 

Figure 13 Network plot for diastolic blood pressure (DBP) 
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Figure 14 Network plot for blood lipids [total cholesterol(TC) 

 

Figure 15 Network plot for triglycerides (TG) 
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Figure 16 Network plot for high density lipoprotein-cholesterol (HDL-C) 

 

Figure 17 Network plot for low density lipoprotein-cholesterol (LDL-C) 
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Figure 18 Network plot for serum adiponectin 

 

Figure 19 Network plot for fasting blood glucose (FBG) 
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Figure 20 Network plot for postprandial blood glucose (PBG) 

 

Figure 21 Network plot for glycosylated hemoglobin (HbA1c) 
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Figure 22 Network plot for glucose and homeostasis model assessment (HOMA-IR) 
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Appendix 7 Evaluations of network inconsistency 

 Global consistency 

Outcome Chi square P value 

Alanine Aminotransferase (ALT) 2.39 0.9354 

 Aspartate Aminotransferase (AST) 5.72 0.5722 

γ-Glutamyl Transferase (GGT) 0.05 0.8317 

Subcutaneous Adipose Tissue  (SAT) 1.88 0.8654 

Visceral Adipose Tissue (VAT) 9.26 0.2345 

Liver Fat Fraction (LFF) 1.4 0.2363 

Controlled Attenuation Parameter (CAP) 0.15 0.7017 

Liver Stiffness Measurement (LSM) 0 0.9892 

Body Weight (BW) 1.78 0.9945 

Body Mass Index (BMI) 1.23 0.9903 

Waist Circumference (WC) 1 0.9624 

Systobic Blood Pressure (SBP) 0.03 0.863 

Diastolic Blood Pressure (DBP) 0.45 0.5013 

Blood Lipids [Total Cholesterol(TC) 4.4 0.355 

Triglycerides (TG) 1.77 0.9398 

High Density Lipoprotein-Cholesterol (HDL-C) 10.45 0.1069 

Low Density Lipoprotein-Cholesterol (LDL-C) 4.62 0.5933 

Adiponectin 1.76 0.1841 

Fasting Blood Glucose (FBG) 14.61 0.1022 

Postprandial Blood Glucose (PBG) 0.65 0.4187 

Glycosylated Hemoglobin (HbA1C) 7.1 0.5256 

 Glucose And Homeostasis Model Assessment 

(HOMA-IR) 

15.78 0.0456 
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Appendix 8 Direct, indirect and network treatment estimates 

Table 1 Alanine aminotransferase (ALT) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -1.47  6.85  -4.96  4.63  0.67  -3.81 (-11.16,3.54) 

Liraglutide v Placebo -11.62  5.89  -4.95  5.96  0.43  -8.30 (-16.16,-0.43) 

Ipragliflozin v Placebo -3.10  9.12  -13.37  9.30  0.43  -8.09 (-20.72,4.54) 

Dapagliflozin v Placebo -12.34  6.72  -8.20  5.79  0.64  -9.94 (-18.42,-1.46) 

Empagliflozin v Placebo -2.79  7.08  -13.05  12.14  0.47  -5.37 (-17.17,6.43) 

Liraglutide v Active control 
-3.47  3.34  -11.69  9.00  0.39  

-4.49 (-10.38,1.41) 

 

Exenatide v Active control 
-5.85  4.81  7.69  250.16  0.96  

-5.84 (-15.26,3.58) 

 

Ipragliflozin v Active control -8.56  8.37  1.71  9.96  0.43  -4.28 (-16.67,8.12) 

Luseogliflozin v Active control 4.50  10.07  7.62  820.11  1.00  4.50 (-15.23,24.23) 

Dapagliflozin v Active control -5.33  3.82  -9.47  8.01  0.64  -6.13 (-12.82,0.57) 

Empagliflozin v Active control -3.33  7.99  1.34  10.23  0.72  -1.56 (-13.65,10.53) 

Dulaglutide v Active control -12.50  11.61  8.10  1698.74  0.99  -6.13 (-12.82,0.57) 

Tofogliflozin v Active control 10.50  12.70  7.10  1784.77  1.00  10.50 (-14.40,35.40) 

Liraglutide v Diet and 

exercise 

10.88  11.60  -16.15  1573.51  0.99  -4.49 (-10.38,1.41) 
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Table 2 Aspartate aminotransferase (AST) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -1.38  4.08  -5.36  2.86  0.43  -4.04 (-8.58,0.50) 

Liraglutide v Placebo -4.56  3.59  -4.69  3.65  0.98  -4.60 (-9.48,0.29) 

Ipragliflozin v Placebo -3.40  5.25  -11.74  5.89  0.29  -7.08(-14.76,0.60) 

Dapagliflozin v Placebo -13.67  3.72  -1.62  3.23  0.02  -6.70(-12.03,-1.37) 

Empagliflozin v Placebo -3.19  4.04  -11.75  7.50  0.31  -5.08 (-12.07,1.92) 

Liraglutide v Active control -0.69  1.97  0.38  5.41  0.85  -0.55 (-4.12,3.02) 

Exenatide v Active control -4.46  2.84  8.22  234.91  0.96  -4.45 (-10.03,1.12) 

Ipragliflozin v Active control -6.88  5.34  1.46  5.80  0.29  -3.04 (-10.71,4.64) 

Dapagliflozin v Active control -0.45  2.22  -12.50  4.43  0.02  -2.66 (-6.97,1.65) 

Empagliflozin v Active control -3.89  4.88  3.02  5.81  0.36  -1.03 (-8.34,6.28) 

Dulaglutide v Active control -9.30  7.23  8.44  1157.99  0.99  -9.30 (-23.47,4.87) 

Tofogliflozin v Active control 12.10  7.34  7.48  1043.61  1.00  12.10 (-2.29,26.49) 

Liraglutide v Diet and 

exercise 

6.65  6.48  -9.12  860.76  0.99  6.65 (-6.05,19.34) 
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Table 3 γ-glutamyl transferase (GGT) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Liraglutide v Placebo -9.59  7.90  -2.03  12.33  0.61  -7.29(-19.88,5.30) 

Ipragliflozin v Placebo -9.30  9.91  -13.08  14.79  0.83  -10.37 (-26.04,5.31) 

Liraglutide v Active control -0.64  6.40  -8.18  16.62  0.67  -1.69 (-12.94,9.56) 

Exenatide v Active control -1.69  5.97  11.75  443.74  0.98  -1.69 (-13.38,10.01) 

Ipragliflozin v Active control -6.29  11.62  -2.51  13.50  0.83  -4.76 (-21.65,12.12) 

Dapagliflozin v Active control -8.22  4.36  11.87  512.95  0.97  -8.22 (-16.75,0.32) 

Empagliflozin v Active control -11.00  15.06  11.73  2338.13  0.99  -11.00 (-40.52,18.52) 

Dulaglutide v Active control -13.10  11.08  11.71  1279.68  0.99  -13.10 (-34.82,8.63) 

Tofogliflozin v Active control 29.40  13.83  9.73  1997.59  0.99  29.40 (2.29,56.50) 
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Table 4 Subcutaneous adipose tissue (SAT) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -2.60  6.67  7.80  14.06  0.57  0.10 (-0.01,0.21) 

Liraglutide v Placebo -32.25  8.82  -29.03  7.13  0.77  -30.27(-41.54,-19.01) 

Ipragliflozin v Placebo -7.90  1.86  -21.90  27.88  0.62  -7.96 (-11.60,-4.33) 

Dapagliflozin v Placebo -0.26  0.05  -14.21  14.63  0.34  -0.26 (-0.36,-0.17) 

Liraglutide v Active control -27.68  6.50  -42.76  15.17  0.38  -30.37 (-41.63,-19.11) 

Exenatide v Active control -31.03  12.62  -0.63  3363.97  0.99  -31.03 (-55.76,-6.30) 

Ipragliflozin v Active control -22.00  27.88  -8.00  1.86  0.62  -8.06 (-11.70,-4.42) 

Dapagliflozin v Active control -0.34  0.07  -0.44  0.17  0.63  -0.36 (-0.48,-0.24) 
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Table 5 Visceral adipose tissue (VAT) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -4.24  7.24  -7.24  10.52  0.82  4.99 (-5.85,15.84) 

Liraglutide v Placebo -43.51  8.56  -15.83  8.65  0.02  -30.12 (-45.36,-14.89) 

Ipragliflozin v Placebo -33.20  9.13  21.54  23.80  0.03  -25.13 (-44.49,-5.76) 

Dapagliflozin v Placebo -0.23  0.06  -26.86  5.17  0.00  -6.96 (-18.37,4.46) 

Empagliflozin v Placebo -8.66  10.56  -30.53  29.13  0.49  -11.45 (-30.12,7.22) 

Liraglutide v Active control -22.22  6.07  -57.93  20.09  0.09  -25.13 (-38.14,-12.12) 

Exenatide v Active control -35.27  16.47  9.49  3352.63  0.99  -35.27 (-67.55,-2.99) 

Ipragliflozin v Active control 24.00  23.24  -30.74  10.47  0.03  -20.13 (-42.06,1.80) 

Dapagliflozin v Active control -5.29  4.99  15.04  11.38  0.10  -1.96 (-11.76,7.84) 

Empagliflozin v Active control -14.30  14.76  1.30  14.62  0.45  -6.45 (-26.29,13.39) 
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Table 6 Liver fat fraction (LFF) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -2.56  0.86  0.72  2.77  0.24  -2.34 (-4.36,-0.33) 

Dapagliflozin v Placebo -0.95  0.80  6.37  96.06  0.94  -0.95 (-2.52,0.62) 

Liraglutide v Active control -2.82  0.62  4.42  92.68  0.94  -4.21 (-6.69,-1.73) 

Dapagliflozin v Active control 0.92  1.06  4.19  2.55  0.24  1.39 (-0.78,3.56) 

Tofogliflozin v Active control 3.42  2.07  4.51  397.38  1.00  3.42 (-0.64,7.48) 

Liraglutide v Diet and 

exercise 
1.36  2.93  -10.35  456.16  0.98  1.36 (-4.37,7.10) 
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Table 7 Controlled attenuation parameter (CAP) 

Intervention  Comparator Direct estimate Indirect 

estimate 

Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -11.44  14.87  4.09  37.54  0.70  -9.26 (-33.78,15.26) 

Empagliflozin v Placebo -9.04  9.10  43.76  2427.30  0.98  -9.04 (-26.88,8.81) 

Dapagliflozin v Active control -29.60  12.41  23.20  2426.15  0.98  -29.60 (-53.91,-5.28) 

Empagliflozin v Active control -1.72  14.54  13.77  37.95  0.70  0.22 (-23.92,24.37) 
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Table 8 Liver stiffness measurement (LSM) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence   Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 0.26  0.62  0.28  1.29  0.99  0.26 (-0.77,1.30) 

Empagliflozin v Placebo -0.49  0.32  -0.97  62.98  0.99  -0.49 (-1.11,0.12) 

Dapagliflozin v Active control -1.93  1.34  -0.22  322.69  1.00  -1.93 (-4.56,0.70) 

Empagliflozin v Active control -0.76  0.57  -0.74  1.35  0.99  -0.76 (-1.76,0.25) 

Dulaglutide v Active control -1.31  0.89  -0.48  191.24  1.00  -1.31 (-3.04,0.43) 

Tofogliflozin v Active control 0.20  0.45  -0.54  68.20  0.99  0.20 (-0.68,1.08) 
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Table 9 Body weight (BW) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 0.36  1.88  0.03  1.56  0.89  0.16 (-2.16,2.47) 

Liraglutide v Placebo -5.17  1.74  -1.92  1.97  0.22  -3.75 (-6.34,-1.15) 

Ipragliflozin v Placebo -2.00  2.89  -4.88  3.84  0.55  -3.04 (-7.54,1.47) 

Dapagliflozin v Placebo -2.87  1.48  -4.80  2.18  0.47  -3.48 (-5.88,-1.08) 

Empagliflozin v Placebo -2.31  2.87  -3.29  4.49  0.85  -2.60 (-7.31,2.12) 

Liraglutide v Active control -3.29  1.20  -6.76  2.58  0.22  -3.90 (-6.05,-1.75) 

Exenatide v Active control -4.56  1.48  -0.15  101.53  0.97  -4.56 (-7.47,-1.65) 

Ipragliflozin v Active control -4.85  3.64  -1.97  3.14  0.55  -3.19 (-7.84,1.45) 

Dapagliflozin v Active control -3.95  1.36  -2.70  2.35  0.64  -3.64 (-5.92,-1.35) 

Empagliflozin v Active control -3.41  3.17  -1.79  3.82  0.74  -2.75 (-7.53,2.02) 

Dulaglutide v Active control -2.30  2.99  -0.22  191.82  0.99  -2.30 (-8.16,3.56) 

Tofogliflozin v Active control 1.44  2.99  -0.39  173.76  0.99  1.44 (-4.43,7.31) 

Liraglutide v Diet      and 

exercise 
0.25  2.16  -7.49  121.93  0.95  0.25 (-3.99,4.49) 
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Table 10 Body mass index (BMI) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 0.01  0.80  -0.27  0.55  0.77  -0.18 (-1.06,0.69)  

Liraglutide v Placebo -1.79  0.59  -1.01  0.74  0.41  -1.49 (-2.39,-0.59) 

Ipragliflozin v Placebo -0.80  0.91  -2.05  1.73  0.52  -1.07 (-2.64,0.50) 

Dapagliflozin v Placebo -1.16  0.71  -1.07  0.80  0.93  -1.13 (-2.14,-0.11) 

Empagliflozin v Placebo -0.88  0.85  -1.52  1.32  0.69  -1.07 (-2.45,0.31) 

Liraglutide v Active control -1.22  0.37  -1.93  0.97  0.50  -1.30 (-1.97,-0.63) 

Exenatide v Active control -1.67  0.47  0.45  32.99  0.95  -1.67 (-2.59,-0.76) 

Ipragliflozin v Active control -1.80  1.67  -0.55  1.02  0.52  -0.88 (-2.59,0.82) 

Luseogliflozin v Active control -0.65  0.92  0.37  29.46  0.97  -0.65 (-2.44,1.15) 

Dapagliflozin v Active control -0.91  0.60  -1.00  0.88  0.93  -0.94 (-1.89,0.01) 

Empagliflozin v Active control -1.24  0.92  -0.32  1.17  0.54  -0.88 (-2.29,0.52) 

Dulaglutide v Active control -0.82  0.97  0.40  79.76  0.99  -0.82 (-2.72,1.08) 

Liraglutide v Diet and 

exercise 
0.20  0.69  -2.98  42.51  0.94  0.20 (-1.15,1.56) 
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Table 11 Waist circumference (WC) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 
-0.42  2.03  -1.43  2.14  0.74  -0.90 (-3.70,1.90) 

Liraglutide v Placebo 
-5.53  1.77  -2.52  2.50  0.33  -4.53 (-7.37,-1.69) 

Dapagliflozin v Placebo 
-2.29  1.62  -4.98  3.42  0.48  -2.78 (-5.61,0.06) 

Liraglutide v Active control 
-3.28  1.26  -5.87  3.20  0.45  -3.63 (-5.90,-1.35) 

Exenatide v Active control 
-5.22  1.56  1.86  103.53  0.95  -5.22 (-8.28,-2.15) 

Dapagliflozin v Active control 
-2.78  2.03  -0.21  2.77  0.46  -1.88 (-5.04,1.29) 

Liraglutide 

v Diet and 

exercise -1.05  2.10  -9.06  168.78  0.96  

-1.05 (-5.18,3.07) 
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Table 12 Systobic blood pressure (SBP) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Liraglutide v Placebo -3.71  3.31  -2.94  2.92  0.86  -3.27 (-7.45,0.91) 

Ipragliflozin v Placebo -3.80  1.68  -4.56  4.08  0.86  -3.90 (-6.79,-1.01) 

Liraglutide v Active control -2.24  1.67  -3.01  4.09  0.86  -2.36 (-5.35,0.63) 

Exenatide v Active control -2.20  1.93  1.68  379.02  0.99  -2.20 (-5.98,1.58) 

Ipragliflozin v Active control -3.10  1.71  -2.34  4.07  0.86  -2.99 (-5.94,-0.05) 

Dapagliflozin v Active control -2.71  2.52  1.92  473.04  0.99  -2.71 (-7.65,2.24) 

Empagliflozin v Active control 6.00  4.72  1.53  888.49  1.00  6.00 (-3.25,15.25) 
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Table 13 Diastolic blood pressure (DBP) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Liraglutide v Placebo -1.80  3.39  0.76  1.72  0.50  0.24 (-2.76,3.24) 

Ipragliflozin v Placebo 0.50  0.98  -2.04  3.66  0.50  0.33 (-1.50,2.17) 

Liraglutide v Active control 0.56  1.18  -2.00  3.61  0.50  0.31 (-1.87,2.50) 

Exenatide v Active control -0.70  1.24  0.12  280.24  1.00  -0.70 (-3.13,1.73) 

Ipragliflozin v Active control 0.30  0.79  2.85  3.71  0.50  0.40 (-1.08,1.89) 

Dapagliflozin v Active control -1.52  1.55  -0.37  303.54  1.00  -1.52 (-4.56,1.52) 

Empagliflozin v Active control 2.00  3.05  0.05  601.26  1.00  2.00 (-3.97,7.97) 
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Table 14 Blood lipids [total cholesterol (TC) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.24  0.23  -0.13  0.20  0.71  -0.17 (-0.47,0.12) 

Liraglutide v Placebo -0.43  0.19  0.07  0.24  0.10  -0.24 (-0.55,0.06) 

Ipragliflozin v Placebo 0.24  0.22  -0.17  0.24  0.20  0.05 (-0.28,0.38) 

Empagliflozin v Placebo -0.14  0.31  -0.57  0.66  0.58  -0.23 (-0.76,0.30) 

Liraglutide v Active control -0.03  0.13  -0.35  0.32  0.35  -0.07 (-0.30,0.16) 

Exenatide v Active control -0.16  0.14  0.34  21.50  0.98  -0.16 (-0.44,0.12) 

Ipragliflozin v Active control 0.09  0.18  0.53  0.28  0.18  0.22 (-0.09,0.53) 

Dapagliflozin v Active control 0.47  0.19  0.35  22.21  1.00  0.47 (0.09,0.85) 

Empagliflozin v Active control -0.13  0.31  0.29  0.67  0.58  -0.06 (-0.58,0.46) 

Tofogliflozin v Active control 0.16  0.38  0.34  60.99  1.00  0.16 (-0.59,0.91) 
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Table 15 Triglycerides (TG) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.06  0.17  -0.04  0.12  0.93  -0.05 (-0.24,0.15) 

Liraglutide v Placebo -0.35  0.16  -0.04  0.17  0.18  -0.20 (-0.43,0.03) 

Ipragliflozin v Placebo -0.25  0.14  -0.28  0.19  0.88  -0.26 (-0.48,-0.04) 

Dapagliflozin v Placebo -0.12  0.18  -0.32  0.15  0.39  -0.23 (-0.46,-0.01) 

Empagliflozin v Placebo -0.04  0.36  -0.13  0.35  0.86  -0.09 (-0.60,0.42) 

Liraglutide v Active control -0.13  0.09  -0.36  0.26  0.39  -0.15 (-0.33,0.02) 

Exenatide v Active control -0.17  0.09  0.11  13.41  0.98  -0.17 (-0.35,0.02) 

Ipragliflozin v Active control -0.23  0.15  -0.19  0.18  0.88  -0.21 (-0.44,0.01) 

Dapagliflozin v Active control -0.22  0.10  -0.02  0.21  0.39  -0.19 (-0.36,-0.02) 

Empagliflozin v Active control -0.05  0.27  0.02  0.62  0.91  -0.04 (-0.53,0.45) 

Dulaglutide v Active control -0.30  1.23  0.10  271.42  1.00  -0.19 (-0.36,-0.02) 

Tofogliflozin v Active control 0.56  0.31  -0.08  49.12  0.99  0.56 (-0.05,1.17) 
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Table 16 High density lipoprotein-cholesterol (HDL-C) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 0.15  0.06  0.05  0.04  0.16  0.08 (0.02,0.14) 

Liraglutide v Placebo 0.12  0.04  0.02  0.05  0.10  0.08 (0.02,0.15) 

Ipragliflozin v Placebo 0.06  0.03  0.13  0.07  0.35  0.08 (0.01,0.14) 

Dapagliflozin v Placebo 0.05  0.07  0.17  0.04  0.13  0.14 (0.06,0.21) 

Empagliflozin v Placebo 0.02  0.06  0.07  0.10  0.61  0.03 (-0.07,0.14) 

Liraglutide v Active control -0.02  0.03  0.08  0.06  0.11  0.00 (-0.05,0.06) 

Exenatide v Active control -0.01  0.04  -0.16  8.44  0.99  -0.01 (-0.08,0.07) 

Ipragliflozin v Active control 0.04  0.06  -0.03  0.05  0.35  -0.00 (-0.08,0.07) 

Dapagliflozin v Active control 0.07  0.03  -0.05  0.07  0.13  0.06 (0.01,0.11) 

Empagliflozin v Active control -0.04  0.06  -0.07  0.13  0.83  -0.04 (-0.15,0.06) 

Dulaglutide v Active control -0.10  0.28  -0.15  64.53  1.00  -0.10 (-0.66,0.46) 
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Table 17 Low density lipoprotein-cholesterol (LDL-C) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.03  0.24  -0.09  0.19  0.83  -0.07 (-0.36,0.22) 

Liraglutide v Placebo -0.14  0.21  0.11  0.24  0.43  -0.03 (-0.34,0.28) 

Ipragliflozin v Placebo 0.29  0.29  -0.13  0.29  0.31  0.08 (-0.32,0.49) 

Dapagliflozin v Placebo -0.06  0.36  0.01  0.21  0.85  -0.00 (-0.35,0.34) 

Empagliflozin v Placebo -0.11  0.32  -0.53  0.38  0.40  -0.28 (-0.76,0.19) 

Liraglutide v Active control 0.10  0.12  -0.41  0.32  0.14  0.04 (-0.18,0.26) 

Exenatide v Active control -0.18  0.19  0.14  22.79  0.99  -0.18 (-0.55,0.19) 

Ipragliflozin v Active control 0.00  0.24  0.43  0.33  0.31  0.15 (-0.24,0.53) 

Dapagliflozin v Active control 0.07  0.13  -0.01  0.39  0.85  0.06 (-0.17,0.30) 

Empagliflozin v Active control -0.24  0.24  -0.05  0.67  0.79  -0.22 (-0.66,0.22) 

Dulaglutide v Active control 0.20  1.12  0.13  239.23  1.00  0.20 (-2.00,2.40) 
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Table 18 Serum adiponectin 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Liraglutide v Placebo 1.55  2.01  6.47  3.10  0.18  3.03 (-0.43,6.49) 

Dapagliflozin v Placebo -0.20  1.96  -5.03  3.11  0.19  -1.61 (-5.02,1.81) 

Liraglutide v Active control 6.05  2.27  1.13  2.91  0.18  4.25 (0.56,7.94) 

Exenatide v Active control -0.37  1.44  2.32  91.35  0.98  -0.37 (-3.20,2.46) 

Ipragliflozin v Active control -5.96  2.43  2.26  327.44  0.98  -5.96 (-10.73,-1.19) 

Dapagliflozin v Active control -0.63  0.82  4.27  3.60  0.19  -0.39 (-2.02,1.25) 
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Table 19 Fasting blood glucose (FBG) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.61  0.28  -0.15  0.21  0.19  -0.32 (-0.66,0.02) 

Liraglutide v Placebo -0.93  0.28  -0.60  0.31  0.41  -0.77 (-1.19,-0.35) 

Ipragliflozin v Placebo -0.09  0.29  -0.90  0.46  0.13  -0.33 (-0.84,0.18) 

Dapagliflozin v Placebo -0.63  0.22  -1.01  0.31  0.31  -0.75 (-1.12,-0.39) 

Empagliflozin v Placebo -0.03  0.26  0.74  0.71  0.30  0.06 (-0.44,0.55) 

Liraglutide v Active control -0.30  0.18  -1.07  0.40  0.09  -0.45 (-0.79,-0.11) 

Exenatide v Active control -0.04  0.23  0.65  39.46  0.99  -0.04 (-0.48,0.41) 

Ipragliflozin v Active control -0.50  0.42  0.31  0.34  0.13  -0.01 (-0.55,0.54) 

Luseogliflozin v Active control -2.00  7.36  0.64  1311.72  1.00  -2.00 (-16.42,12.42) 

Dapagliflozin v Active control -0.56  0.18  0.08  0.33  0.08  -0.43 (-0.76,-0.11) 

Empagliflozin v Active control 0.94  0.51  0.12  0.34  0.19  0.38 (-0.19,0.95) 

Dulaglutide v Active control -1.00  4.49  0.68  1023.12  1.00  -1.00 (-9.80,7.80) 

Tofogliflozin v Active control 0.99  0.81  0.59  152.08  1.00  0.99 (-0.59,2.58) 

Liraglutide v Diet and 

exercise 
-0.15  0.25  -1.55  24.60  0.96  -0.15 (-0.64,0.33) 
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Table 20 Postprandial blood glucose (PBG) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.30  1.02  2.27  2.98  0.42  -0.00 (-1.82,1.81) 

Dapagliflozin v Placebo -2.14  0.78  -1.33  51.09  0.99  -2.14 (-3.67,-0.61) 

Liraglutide v Active control -1.70  0.48  -0.06  77.35  0.98  -1.70 (-2.63,-0.76) 

Exenatide v Active control -0.15  0.60  0.02  68.02  1.00  -0.15 (-1.33,1.04) 

Dapagliflozin v Active control -2.60  1.16  -0.02  2.83  0.42  -2.14 (-4.09,-0.19) 
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Table 21 Glycosylated hemoglobin (HbA1c) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo -0.34  0.20  -0.36  0.19  0.93  -0.35 (-0.61,-0.09) 

Liraglutide v Placebo -0.57  0.23  -0.44  0.21  0.68  -0.50 (-0.81,-0.19) 

Ipragliflozin v Placebo -0.30  0.29  -0.43  0.31  0.76  -0.36 (-0.77,0.04) 

Dapagliflozin v Placebo -0.61  0.21  -0.82  0.21  0.47  -0.72 (-1.01,-0.42) 

Empagliflozin v Placebo -0.42  0.34  0.28  0.39  0.18  -0.12 (-0.64,0.39) 

Liraglutide v Active control -0.13  0.13  -0.25  0.33  0.74  -0.15 (-0.38,0.09) 

Exenatide v Active control -0.06  0.16  0.70  21.46  0.97  -0.06 (-0.37,0.26) 

Ipragliflozin v Active control -0.06  0.27  0.07  0.32  0.76  -0.01 (-0.41,0.39) 

Luseogliflozin v Active control -0.70  0.36  0.70  35.14  0.97  -0.70 (-1.41,0.01) 

Dapagliflozin v Active control -0.41  0.12  -0.06  0.32  0.31  -0.36 (-0.58,-0.14) 

Empagliflozin v Active control 0.42  0.26  -0.90  0.63  0.05  0.23 (-0.26,0.72) 

Dulaglutide v Active control -0.30  0.40  0.71  64.53  0.99  -0.30 (-1.08,0.48) 

Tofogliflozin v Active control 0.29  0.28  0.69  11.06  0.97  0.29 (-0.26,0.85) 
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Table 22 Glucose and homeostasis model assessment (HOMA-IR) 

Intervention  Comparator Direct estimate Indirect estimate Incoherence  Network estimate 

   Mean SD Mean SD p value MD (95%CI) 

Active control v Placebo 0.08  0.36  -0.99  0.47  0.08  -0.35 (-0.95,0.25) 

Liraglutide v Placebo -1.57  0.59  -1.01  0.61  0.50  -1.57 (-2.18,-0.96) 

Ipragliflozin v Placebo -0.60  0.58  -0.30  0.73  0.75  -0.60 (-1.01,-0.19) 

Dapagliflozin v Placebo -0.84  0.49  -0.87  0.51  0.97  -0.84 (-1.53,-0.15) 

Empagliflozin v Placebo -0.11  0.50  1.38  1.63  0.37  -0.11 (-0.49,0.27) 

Liraglutide v Active control -0.97  0.38  -0.65  1.19  0.79  -0.93 (-1.65,-0.22) 

Exenatide v Active control 0.01  0.53  0.70  27.57  0.98  0.01 (-1.02,1.04) 

Ipragliflozin v Active control 0.00  0.65  -0.29  0.67  0.75  -0.13 (-1.03,0.76) 

Dapagliflozin v Active control -0.55  0.31  -0.26  0.76  0.73  -0.51 (-1.05,0.04) 

Empagliflozin v Active control 1.10  0.93  0.00  0.65  0.32  0.35 (-0.70,1.40) 

Liraglutide v Diet and 

exercise 
0.69  0.72  -2.56  102.26  0.98  -0.93 (-1.65,-0.22) 
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Appendix 9 Network meta-analysis treatment estimates 

Table 1 Alanine aminotransferase (ALT) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in ALT for diet and exercise therapy compared to semaglutide therapy 

is -4.47 U/L (95% confidence interval -30.55 U/L to 21.61 U/L). The mean difference in ALT for semaglutide therapy compared to diet and exercise therapy is the 

inverse (4.47 U/L (95% confidence interval -21.61 U/L to 30.55 U/L)). 

 

Diet and

exercise

4.47 (-

21.61,30.55)

2.86 (-

29.84,35.56)

9.24 (-

15.04,33.52)

9.52 (-

15.78,34.82)

10.87 (-

11.85,33.60)

11.08 (-

15.23,37.40)

13.80 (-

12.31,39.91)

15.36 (-

8.12,38.84)

19.86 (-

10.81,50.53)

19.17 (-

4.88,43.22)

25.86 (-

8.37,60.09)

-4.47 (-

30.55,21.61)
Semaglutide

-1.61 (-

27.56,24.34)

4.76 (-

8.42,17.95)

5.05 (-

10.63,20.73)

6.40 (-

6.39,19.20)

6.61 (-

9.55,22.78)

9.33 (-

6.20,24.86)

10.89 (-

1.60,23.37)

15.39 (-

7.96,38.74)

14.70

(4.61,24.79)

21.39 (-

6.47,49.24)

-2.86 (-

35.56,29.84)

1.61 (-

24.34,27.56)
Dulaglutide

6.37 (-

17.34,30.09)

6.66 (-

17.97,31.29)

8.01 (-

15.49,31.52)

8.22 (-

17.69,34.13)

10.94 (-

14.83,36.70)

12.50 (-

10.25,35.25)

17.00 (-

13.12,47.12)

16.31 (-

7.60,40.22)

23.00 (-

10.73,56.73)

-9.24 (-

33.52,15.04)

-4.76 (-

17.95,8.42)

-6.37 (-

30.09,17.34)
Dapagliflozin

0.29 (-

11.30,11.87)

1.64 (-

6.90,10.18)

1.85 (-

11.82,15.51)

4.57 (-

8.70,17.83)

6.13 (-

0.57,12.82)

10.63 (-

10.21,31.46)

9.94

(1.46,18.42)

16.62 (-

9.16,42.41)

-9.52 (-

34.82,15.78)

-5.05 (-

20.73,10.63)

-6.66 (-

31.29,17.97)

-0.29 (-

11.87,11.30)
Exenatide

1.35 (-

9.75,12.46)

1.56 (-

13.98,17.10)

4.28 (-

11.04,19.60)

5.84 (-

3.58,15.26)

10.34 (-

11.53,32.21)

9.65 (-

2.35,21.65)

16.34 (-

10.28,42.96)

-10.87 (-

33.60,11.85)

-6.40 (-

19.20,6.39)

-8.01 (-

31.52,15.49)

-1.64 (-

10.18,6.90)

-1.35 (-

12.46,9.75)
Liraglutide

0.21 (-

13.05,13.46)

2.93 (-

9.93,15.78)

4.49 (-

1.41,10.38)

8.99 (-

11.61,29.58)

8.30

(0.43,16.16)

14.99 (-

10.60,40.57)

-11.08 (-

37.40,15.23)

-6.61 (-

22.78,9.55)

-8.22 (-

34.13,17.69)

-1.85 (-

15.51,11.82)

-1.56 (-

17.10,13.98)

-0.21 (-

13.46,13.05)
 Ipragliflozin

2.72 (-

13.77,19.20)

4.28 (-

8.12,16.67)

8.78 (-

14.52,32.08)

8.09 (-

4.54,20.72)

14.78 (-

13.04,42.59)

-13.80 (-

39.91,12.31)

-9.33 (-

24.86,6.20)

-10.94 (-

36.70,14.83)

-4.57 (-

17.83,8.70)

-4.28 (-

19.60,11.04)

-2.93 (-

15.78,9.93)

-2.72 (-

19.20,13.77)
Empagliflozin

1.56 (-

10.53,13.65)

6.06 (-

17.08,29.20)

5.37 (-

6.43,17.17)

12.06 (-

15.62,39.74)

-15.36 (-

38.84,8.12)

-10.89 (-

23.37,1.60)

-12.50 (-

35.25,10.25)

-6.13 (-

12.82,0.57)

-5.84 (-

15.26,3.58)

-4.49 (-

10.38,1.41)

-4.28 (-

16.67,8.12)

-1.56 (-

13.65,10.53)

Active

control

4.50 (-

15.23,24.23)

3.81 (-

3.54,11.16)

10.50 (-

14.40,35.40)

-19.86 (-

50.53,10.81)

-15.39 (-

38.74,7.96)

-17.00 (-

47.12,13.12)

-10.63 (-

31.46,10.21)

-10.34 (-

32.21,11.53)

-8.99 (-

29.58,11.61)

-8.78 (-

32.08,14.52)

-6.06 (-

29.20,17.08)

-4.50 (-

24.23,15.23)
Luseogliflozin

-0.69 (-

21.75,20.37)

6.00 (-

25.77,37.77)

-19.17 (-

43.22,4.88)

-14.70 (-

24.79,-4.61)

-16.31 (-

40.22,7.60)

-9.94 (-

18.42,-1.46)

-9.65 (-

21.65,2.35)

-8.30 (-

16.16,-0.43)

-8.09 (-

20.72,4.54)

-5.37 (-

17.17,6.43)

-3.81 (-

11.16,3.54)

0.69 (-

20.37,21.75)
Placebo

6.69 (-

19.27,32.65)

-25.86 (-

60.09,8.37)

-21.39 (-

49.24,6.47)

-23.00 (-

56.73,10.73)

-16.62 (-

42.41,9.16)

-16.34 (-

42.96,10.28)

-14.99 (-

40.57,10.60)

-14.78 (-

42.59,13.04)

-12.06 (-

39.74,15.62)

-10.50 (-

35.40,14.40)

-6.00 (-

37.77,25.77)

-6.69 (-

32.65,19.27)
Tofogliflozin
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Table 2 Aspartate aminotransferase (AST) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in AST for dulaglutide therapy compared to diet and exercise therapy 

is -2.10 U/L (95% confidence interval -21.46 U/L to 17.26 U/L). The mean difference in AST for diet and exercise therapy compared to dulaglutide therapy is the 

inverse (2.10 U/L (95% confidence interval -17.26 U/L to 21.46 U/L)). 

 

Dulaglutide
2.10 (-

17.26,21.46)

4.02 (-

11.95,19.99)

4.85 (-

10.38,20.07)

6.26 (-

9.85,22.37)

6.64 (-

8.17,21.45)

8.27 (-

7.68,24.21)

8.75 (-

5.86,23.36)

9.30 (-

4.87,23.47)

13.34 (-

1.53,28.22)

21.40

(1.21,41.59)

-2.10 (-

21.46,17.26)

Diet and

exercise

1.92 (-

12.87,16.71)

2.74 (-

11.57,17.06)

4.16 (-

10.93,19.25)

4.54 (-

9.26,18.33)

6.17 (-

8.72,21.05)

6.65 (-

6.05,19.34)

7.20 (-

5.99,20.39)

11.24 (-

2.36,24.84)

19.30 (-

0.22,38.82)

-4.02 (-

19.99,11.95)

-1.92 (-

16.71,12.87)
Semaglutide

0.82 (-

8.43,10.08)

2.24 (-

7.38,11.86)

2.62 (-

5.26,10.49)

4.25 (-

4.84,13.33)

4.73 (-

2.85,12.30)

5.28 (-

2.09,12.64)

9.32

(3.52,15.12)

17.38

(1.22,33.54)

-4.85 (-

20.07,10.38)

-2.74 (-

17.06,11.57)

-0.82 (-

10.08,8.43)
Exenatide

1.42 (-

8.01,10.85)

1.79 (-

5.30,8.88)

3.42 (-

5.76,12.60)

3.90 (-

2.70,10.51)

4.45 (-

1.12,10.03)

8.50

(1.29,15.70)

16.55

(1.13,31.98)

-6.26 (-

22.37,9.85)

-4.16 (-

19.25,10.93)

-2.24 (-

11.86,7.38)

-1.42 (-

10.85,8.01)
 Ipragliflozin

0.38 (-

8.17,8.92)

2.00 (-

7.95,11.95)

2.48 (-

5.67,10.63)

3.04 (-

4.64,10.71)

7.08 (-

0.60,14.76)

15.14 (-

1.17,31.44)

-6.64 (-

21.45,8.17)

-4.54 (-

18.33,9.26)

-2.62 (-

10.49,5.26)

-1.79 (-

8.88,5.30)

-0.38 (-

8.92,8.17)
Dapagliflozin

1.63 (-

6.49,9.74)

2.11 (-

3.29,7.50)

2.66 (-

1.65,6.97)

6.70

(1.37,12.03)

14.76 (-

0.26,29.78)

-8.27 (-

24.21,7.68)

-6.17 (-

21.05,8.72)

-4.25 (-

13.33,4.84)

-3.42 (-

12.60,5.76)

-2.00 (-

11.95,7.95)

-1.63 (-

9.74,6.49)
Empagliflozin

0.48 (-

7.28,8.24)

1.03 (-

6.28,8.34)

5.08 (-

1.92,12.07)

13.13 (-

3.00,29.27)

-8.75 (-

23.36,5.86)

-6.65 (-

19.34,6.05)

-4.73 (-

12.30,2.85)

-3.90 (-

10.51,2.70)

-2.48 (-

10.63,5.67)

-2.11 (-

7.50,3.29)

-0.48 (-

8.24,7.28)
Liraglutide

0.55 (-

3.02,4.12)

4.60 (-

0.29,9.48)

12.65 (-

2.17,27.48)

-9.30 (-

23.47,4.87)

-7.20 (-

20.39,5.99)

-5.28 (-

12.64,2.09)

-4.45 (-

10.03,1.12)

-3.04 (-

10.71,4.64)

-2.66 (-

6.97,1.65)

-1.03 (-

8.34,6.28)

-0.55 (-

4.12,3.02)
Active control

4.04 (-

0.50,8.58)

12.10 (-

2.29,26.49)

-13.34 (-

28.22,1.53)

-11.24 (-

24.84,2.36)

-9.32 (-

15.12,-3.52)

-8.50 (-

15.70,-1.29)

-7.08 (-

14.76,0.60)

-6.70 (-

12.03,-1.37)

-5.08 (-

12.07,1.92)

-4.60 (-

9.48,0.29)

-4.04 (-

8.58,0.50)
Placebo

8.06 (-

7.03,23.14)

-21.40 (-

41.59,-1.21)

-19.30 (-

38.82,0.22)

-17.38 (-

33.54,-1.22)

-16.55 (-

31.98,-1.13)

-15.14 (-

31.44,1.17)

-14.76 (-

29.78,0.26)

-13.13 (-

29.27,3.00)

-12.65 (-

27.48,2.17)

-12.10 (-

26.49,2.29)

-8.06 (-

23.14,7.03)
Tofogliflozin
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Table 3 γ-glutamyl transferase (GGT) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in GGT for dulaglutide therapy compared to semaglutide therapy is -

2.14 U/L (95% confidence interval -30.67 U/L to 26.39 U/L). The mean difference in GGT for semaglutide therapy compared to dulaglutide therapy is the inverse (2.14 

U/L (95% confidence interval -26.39 U/L to 30.67 U/L)). 

 

Dulaglutide
2.14 (-

26.39,30.67)

4.88 (-

18.46,28.22)

2.10 (-

34.55,38.75)

8.33 (-

19.18,35.85)

11.41 (-

13.06,35.87)

11.41 (-

13.26,36.08)

13.10 (-

8.63,34.82)

18.70 (-

7.73,45.13)

42.50

(7.76,77.23)

-2.14 (-

30.67,26.39)
Semaglutide

2.74 (-

17.69,23.18)

-0.04 (-

34.87,34.79)

6.19 (-

12.81,25.20)

9.27 (-

7.28,25.82)

9.27 (-

12.68,31.22)

10.96 (-

7.54,29.46)

16.56

(5.82,27.30)

40.36

(7.54,73.17)

-4.88 (-

28.22,18.46)

-2.74 (-

23.18,17.69)
Dapagliflozin

-2.78 (-

33.51,27.94)

3.45 (-

15.50,22.40)

6.53 (-

7.63,20.68)

6.53 (-

7.93,20.99)

8.22 (-

0.32,16.75)

13.82 (-

3.57,31.20)

37.61

(9.20,66.03)

-2.10 (-

38.75,34.55)

0.04 (-

34.79,34.87)

2.78 (-

27.94,33.51)
Empagliflozin

6.23 (-

27.77,40.24)

9.31 (-

22.28,40.90)

9.31 (-

22.44,41.06)

11.00 (-

18.52,40.52)

16.60 (-

16.53,49.74)

40.40

(0.32,80.47)

-8.33 (-

35.85,19.18)

-6.19 (-

25.20,12.81)

-3.45 (-

22.40,15.50)

-6.23 (-

40.24,27.77)
 Ipragliflozin

3.07 (-

14.17,20.31)

3.08 (-

17.49,23.65)

4.76 (-

12.12,21.65)

10.37 (-

5.31,26.04)

34.16

(2.23,66.10)

-11.41 (-

35.87,13.06)

-9.27 (-

25.82,7.28)

-6.53 (-

20.68,7.63)

-9.31 (-

40.90,22.28)

-3.07 (-

20.31,14.17)
Liraglutide

0.00 (-

16.25,16.26)

1.69 (-

9.56,12.94)

7.29 (-

5.30,19.88)

31.09

(1.74,60.44)

-11.41 (-

36.08,13.26)

-9.27 (-

31.22,12.68)

-6.53 (-

20.99,7.93)

-9.31 (-

41.06,22.44)

-3.08 (-

23.65,17.49)

-0.00 (-

16.26,16.25)
Exenatide

1.69 (-

10.01,13.38)

7.29 (-

11.85,26.43)

31.08

(1.56,60.60)

-13.10 (-

34.82,8.63)

-10.96 (-

29.46,7.54)

-8.22 (-

16.75,0.32)

-11.00 (-

40.52,18.52)

-4.76 (-

21.65,12.12)

-1.69 (-

12.94,9.56)

-1.69 (-

13.38,10.01)

Active

control

5.60 (-

9.45,20.66)

29.40

(2.29,56.50)

-18.70 (-

45.13,7.73)

-16.56 (-

27.30,-5.82)

-13.82 (-

31.20,3.57)

-16.60 (-

49.74,16.53)

-10.37 (-

26.04,5.31)

-7.29 (-

19.88,5.30)

-7.29 (-

26.43,11.85)

-5.60 (-

20.66,9.45)
Placebo

23.80 (-

7.21,54.80)

-42.50 (-

77.23,-7.76)

-40.36 (-

73.17,-7.54)

-37.61 (-

66.03,-9.20)

-40.40 (-

80.47,-0.32)

-34.16 (-

66.10,-2.23)

-31.09 (-

60.44,-1.74)

-31.08 (-

60.60,-1.56)

-29.40 (-

56.50,-2.29)

-23.80 (-

54.80,7.21)
Tofogliflozin
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Table 4 Subcutaneous adipose tissue (SAT) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in SAT for exenatide therapy compared to liraglutide therapy is -0.66 

cm2 (95% confidence interval -27.84 cm2 to 26.52 cm2). The mean difference in SAT for liraglutide therapy compared to exenatide therapy is the inverse (0.66 cm2 

(95% confidence interval -26.52 cm2 to 27.84 cm2)). 

 

Exenatide
0.66 (-

26.52,27.84)

22.97 (-

2.03,47.97)

30.67

(5.93,55.40)

30.93

(6.20,55.67)

31.03

(6.30,55.76)

-0.66 (-

27.84,26.52)
Liraglutide

22.31

(10.48,34.15)

30.01

(18.75,41.27)

30.27

(19.01,41.54)

30.37

(19.11,41.63)

-22.97 (-

47.97,2.03)

-22.31 (-

34.15,-10.48)
 Ipragliflozin

7.70

(4.06,11.34)

7.96

(4.33,11.60)

8.06

(4.42,11.70)

-30.67 (-

55.40,-5.93)

-30.01 (-

41.27,-18.75)

-7.70 (-

11.34,-4.06)
Dapagliflozin

0.26

(0.17,0.36)

0.36

(0.24,0.48)

-30.93 (-

55.67,-6.20)

-30.27 (-

41.54,-19.01)

-7.96 (-

11.60,-4.33)

-0.26 (-0.36,-

0.17)
Placebo

0.10 (-

0.01,0.21)

-31.03 (-

55.76,-6.30)

-30.37 (-

41.63,-19.11)

-8.06 (-

11.70,-4.42)

-0.36 (-0.48,-

0.24)

-0.10 (-

0.21,0.01)

Active

control
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Table 5 Visceral adipose tissue (VAT) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in VAT for exenatide therapy compared to liraglutide therapy is -

10.14 cm2 (95% confidence interval -44.95 cm2 to 24.66 cm2). The mean difference in VAT for liraglutide therapy compared to exenatide therapy is the inverse (10.14 

cm2 (95% confidence interval -24.66 cm2 to 44.95 cm2)). 

 

Exenatide
10.14 (-

24.66,44.95)

15.14 (-

23.89,54.17)

28.81 (-

9.08,66.71)

33.31 (-

0.43,67.05)

35.27

(2.99,67.55)

40.26

(6.21,74.32)

-10.14 (-

44.95,24.66)
Liraglutide

5.00 (-

19.43,29.43)

18.67 (-

4.24,41.59)

23.17

(7.49,38.85)

25.13

(12.12,38.14)

30.12

(14.89,45.36)

-15.14 (-

54.17,23.89)

-5.00 (-

29.43,19.43)
 Ipragliflozin

13.68 (-

13.18,40.53)

18.17 (-

4.25,40.59)

20.13 (-

1.80,42.06)

25.13

(5.76,44.49)

-28.81 (-

66.71,9.08)

-18.67 (-

41.59,4.24)

-13.68 (-

40.53,13.18)
Empagliflozin

4.49 (-

16.29,25.28)

6.45 (-

13.39,26.29)

11.45 (-

7.22,30.12)

-33.31 (-

67.05,0.43)

-23.17 (-

38.85,-7.49)

-18.17 (-

40.59,4.25)

-4.49 (-

25.28,16.29)
Dapagliflozin

1.96 (-

7.84,11.76)

6.96 (-

4.46,18.37)

-35.27 (-

67.55,-2.99)

-25.13 (-

38.14,-12.12)

-20.13 (-

42.06,1.80)

-6.45 (-

26.29,13.39)

-1.96 (-

11.76,7.84)

Active

control

4.99 (-

5.85,15.84)

-40.26 (-

74.32,-6.21)

-30.12 (-

45.36,-14.89)

-25.13 (-

44.49,-5.76)

-11.45 (-

30.12,7.22)

-6.96 (-

18.37,4.46)

-4.99 (-

15.84,5.85)
Placebo
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Table 6 Liver fat fraction (LFF) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in LFF for diet and exercise therapy compared to liraglutide therapy 

is -1.36 % (95% confidence interval -7.10 % to 4.37 %). The mean difference in LFF for liraglutide therapy compared to diet and exercise therapy is the inverse (1.36 % 

(95% confidence interval -4.37 % to 7.10 %)). 

 

Diet and

exercise

1.36 (-

4.37,7.10)

4.18 (-

1.68,10.04)

5.57 (-

0.67,11.82)

6.53

(0.33,12.72)

7.60

(0.48,14.73)

-1.36 (-

7.10,4.37)
Liraglutide

2.82

(1.60,4.04)

4.21

(1.73,6.69)

5.16

(2.81,7.51)

6.24

(2.00,10.48)

-4.18 (-

10.04,1.68)

-2.82 (-4.04,-

1.60)

Active

control

1.39 (-

0.78,3.56)

2.34

(0.33,4.36)

3.42 (-

0.64,7.48)

-5.57 (-

11.82,0.67)

-4.21 (-6.69,-

1.73)

-1.39 (-

3.56,0.78)
Dapagliflozin

0.95 (-

0.62,2.52)

2.03 (-

2.57,6.63)

-6.53 (-

12.72,-0.33)

-5.16 (-7.51,-

2.81)

-2.34 (-4.36,-

0.33)

-0.95 (-

2.52,0.62)
Placebo

1.08 (-

3.45,5.61)

-7.60 (-

14.73,-0.48)

-6.24 (-

10.48,-2.00)

-3.42 (-

7.48,0.64)

-2.03 (-

6.63,2.57)

-1.08 (-

5.61,3.45)
Tofogliflozin
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Table 7 Controlled attenuation parameter (CAP) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in CAP for dapagliflozin therapy compared to ipragliflozin therapy 

is -19.16 db/m (95% confidence interval -60.19 db/m to 21.87 db/m). The mean difference in CAP for ipragliflozin therapy compared to dapagliflozin therapy is the 

inverse (19.16 db/m (95% confidence interval -21.87 db/m to 60.19 db/m)). 

 

Dapagliflozin
19.16 (-

21.87,60.19)

23.29 (-

13.86,60.44)

22.16 (-

50.14,94.46)

29.60

(5.28,53.91)

29.82 (-

4.45,64.09)

38.86

(4.33,73.39)

-19.16 (-

60.19,21.87)
 Ipragliflozin

4.13 (-

21.93,30.19)

3.00 (-

64.27,70.27)

10.44 (-

22.61,43.49)

10.66 (-

17.79,39.11)

19.70 (-

2.46,41.86)

-23.29 (-

60.44,13.86)

-4.13 (-

30.19,21.93)
Semaglutide

-1.13 (-

66.11,63.85)

6.31 (-

21.79,34.40)

6.53 (-

15.98,29.04)

15.57

(1.85,29.29)

-22.16 (-

94.46,50.14)

-3.00 (-

70.27,64.27)

1.13 (-

63.85,66.11)
Liraglutide

7.44 (-

60.65,75.52)

7.66 (-

58.32,73.64)

16.70 (-

46.82,80.22)

-29.60 (-

53.91,-5.28)

-10.44 (-

43.49,22.61)

-6.31 (-

34.40,21.79)

-7.44 (-

75.52,60.65)

Active

control

0.22 (-

23.92,24.37)

9.26 (-

15.26,33.78)

-29.82 (-

64.09,4.45)

-10.66 (-

39.11,17.79)

-6.53 (-

29.04,15.98)

-7.66 (-

73.64,58.32)

-0.22 (-

24.37,23.92)
Empagliflozin

9.04 (-

8.81,26.88)

-38.86 (-

73.39,-4.33)

-19.70 (-

41.86,2.46)

-15.57 (-

29.29,-1.85)

-16.70 (-

80.22,46.82)

-9.26 (-

33.78,15.26)

-9.04 (-

26.88,8.81)
Placebo



71 

 

Table 8 Liver stiffness measurement (LSM) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in LSM for semaglutide therapy compared to dapagliflozin therapy 

is -1.42 kPa (95% confidence interval -4.26 kPa to 1.42 kPa). The mean difference in LSM for dapagliflozin therapy compared to semaglutide therapy is the inverse 

(1.42 kPa (95% confidence interval -1.42 kPa to 4.26 kPa)). 

 

Semaglutide
1.42 (-

1.42,4.26)

2.04 (-

0.01,4.08)

2.59

(1.90,3.28)

3.08

(2.77,3.39)

3.35

(2.27,4.42)

3.55

(2.16,4.94)

-1.42 (-

4.26,1.42)
Dapagliflozin

0.62 (-

2.53,3.77)

1.17 (-

1.64,3.99)

1.67 (-

1.16,4.49)

1.93 (-

0.70,4.56)

2.13 (-

0.64,4.90)

-2.04 (-

4.08,0.01)

-0.62 (-

3.77,2.53)
Dulaglutide

0.55 (-

1.45,2.56)

1.05 (-

0.97,3.07)

1.31 (-

0.43,3.04)

1.51 (-

0.43,3.45)

-2.59 (-3.28,-

1.90)

-1.17 (-

3.99,1.64)

-0.55 (-

2.56,1.45)
Empagliflozin

0.49 (-

0.12,1.11)

0.76 (-

0.25,1.76)

0.96 (-

0.38,2.29)

-3.08 (-3.39,-

2.77)

-1.67 (-

4.49,1.16)

-1.05 (-

3.07,0.97)

-0.49 (-

1.11,0.12)
Placebo

0.26 (-

0.77,1.30)

0.46 (-

0.89,1.82)

-3.35 (-4.42,-

2.27)

-1.93 (-

4.56,0.70)

-1.31 (-

3.04,0.43)

-0.76 (-

1.76,0.25)

-0.26 (-

1.30,0.77)

Active

control

0.20 (-

0.68,1.08)

-3.55 (-4.94,-

2.16)

-2.13 (-

4.90,0.64)

-1.51 (-

3.45,0.43)

-0.96 (-

2.29,0.38)

-0.46 (-

1.82,0.89)

-0.20 (-

1.08,0.68)
Tofogliflozin
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Table 9 Body weight (BW) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in BW for semaglutide therapy compared to exenatide therapy is -

3.74 kg (95% confidence interval -8.71 kg to 1.23 kg). The mean difference in BW for exenatide therapy compared to semaglutide therapy is the inverse (3.74 kg (95% 

confidence interval -1.23 kg to 8.71 kg)). 

Semaglutide
3.74 (-

1.23,8.71)

4.15 (-

1.82,10.12)

4.40

(0.20,8.60)

4.66

(0.58,8.75)

5.11 (-

0.48,10.69)

5.55 (-

0.21,11.30)

6.00 (-

1.11,13.12)

8.14

(4.84,11.45)

8.30

(4.27,12.33)

9.74

(2.62,16.86)

-3.74 (-

8.71,1.23)
Exenatide

0.41 (-

5.17,5.98)

0.66 (-

2.96,4.28)

0.92 (-

2.77,4.62)

1.37 (-

4.12,6.85)

1.81 (-

3.78,7.40)

2.26 (-

4.28,8.80)

4.40

(0.69,8.12)

4.56

(1.65,7.47)

6.00 (-

0.55,12.55)

-4.15 (-

10.12,1.82)

-0.41 (-

5.98,5.17)

Diet and

exercise

0.25 (-

3.99,4.49)

0.52 (-

4.62,5.65)

0.96 (-

5.53,7.45)

1.40 (-

5.20,8.00)

1.85 (-

5.70,9.40)

4.00 (-

0.97,8.97)

4.15 (-

0.60,8.91)

5.59 (-

1.96,13.14)

-4.40 (-8.60,-

0.20)

-0.66 (-

4.28,2.96)

-0.25 (-

4.49,3.99)
Liraglutide

0.27 (-

2.63,3.16)

0.71 (-

4.20,5.62)

1.15 (-

3.91,6.21)

1.60 (-

4.64,7.85)

3.75

(1.15,6.34)

3.90

(1.75,6.05)

5.34 (-

0.91,11.59)

-4.66 (-8.75,-

0.58)

-0.92 (-

4.62,2.77)

-0.52 (-

5.65,4.62)

-0.27 (-

3.16,2.63)
Dapagliflozin

0.44 (-

4.44,5.32)

0.88 (-

4.15,5.92)

1.34 (-

4.95,7.63)

3.48

(1.08,5.88)

3.64

(1.35,5.92)

5.08 (-

1.22,11.37)

-5.11 (-

10.69,0.48)

-1.37 (-

6.85,4.12)

-0.96 (-

7.45,5.53)

-0.71 (-

5.62,4.20)

-0.44 (-

5.32,4.44)
 Ipragliflozin

0.44 (-

5.94,6.82)

0.89 (-

6.59,8.38)

3.04 (-

1.47,7.54)

3.19 (-

1.45,7.84)

4.63 (-

2.85,12.12)

-5.55 (-

11.30,0.21)

-1.81 (-

7.40,3.78)

-1.40 (-

8.00,5.20)

-1.15 (-

6.21,3.91)

-0.88 (-

5.92,4.15)

-0.44 (-

6.82,5.94)
Empagliflozin

0.45 (-

7.11,8.01)

2.60 (-

2.12,7.31)

2.75 (-

2.02,7.53)

4.19 (-

3.37,11.76)

-6.00 (-

13.12,1.11)

-2.26 (-

8.80,4.28)

-1.85 (-

9.40,5.70)

-1.60 (-

7.85,4.64)

-1.34 (-

7.63,4.95)

-0.89 (-

8.38,6.59)

-0.45 (-

8.01,7.11)
Dulaglutide

2.14 (-

4.16,8.45)

2.30 (-

3.56,8.16)

3.74 (-

4.55,12.03)

-8.14 (-

11.45,-4.84)

-4.40 (-8.12,-

0.69)

-4.00 (-

8.97,0.97)

-3.75 (-6.34,-

1.15)

-3.48 (-5.88,-

1.08)

-3.04 (-

7.54,1.47)

-2.60 (-

7.31,2.12)

-2.14 (-

8.45,4.16)
Placebo

0.16 (-

2.16,2.47)

1.60 (-

4.71,7.90)

-8.30 (-

12.33,-4.27)

-4.56 (-7.47,-

1.65)

-4.15 (-

8.91,0.60)

-3.90 (-6.05,-

1.75)

-3.64 (-5.92,-

1.35)

-3.19 (-

7.84,1.45)

-2.75 (-

7.53,2.02)

-2.30 (-

8.16,3.56)

-0.16 (-

2.47,2.16)

Active

control

1.44 (-

4.43,7.31)

-9.74 (-

16.86,-2.62)

-6.00 (-

12.55,0.55)

-5.59 (-

13.14,1.96)

-5.34 (-

11.59,0.91)

-5.08 (-

11.37,1.22)

-4.63 (-

12.12,2.85)

-4.19 (-

11.76,3.37)

-3.74 (-

12.03,4.55)

-1.60 (-

7.90,4.71)

-1.44 (-

7.31,4.43)
Tofogliflozin
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Table 10 Body mass index (BMI) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in BMI for exenatide therapy compared to diet and exercise therapy 

is -0.17 kg/m² (95% confidence interval -1.94 kg/m² to 1.60 kg/m²). The mean difference in BMI for diet and exercise therapy compared to exenatide therapy is the 

inverse (0.17 kg/m² (95% confidence interval -1.60 kg/m² to 1.94 kg/m²)). 

 

Exenatide
0.17 (-

1.60,1.94)

0.37 (-

0.76,1.50)

0.73 (-

0.59,2.05)

0.79 (-

1.14,2.72)

0.79 (-

0.88,2.47)

0.85 (-

1.26,2.97)

1.03 (-

0.99,3.04)

1.67

(0.76,2.59)

1.86

(0.59,3.12)

-0.17 (-

1.94,1.60)

Diet and

exercise

0.20 (-

1.15,1.56)

0.56 (-

1.18,2.30)

0.62 (-

1.58,2.82)

0.62 (-

1.39,2.63)

0.68 (-

1.75,3.11)

0.86 (-

1.49,3.20)

1.50 (-

0.01,3.02)

1.69

(0.06,3.31)

-0.37 (-

1.50,0.76)

-0.20 (-

1.56,1.15)
Liraglutide

0.36 (-

0.73,1.45)

0.42 (-

1.32,2.16)

0.42 (-

1.06,1.90)

0.48 (-

1.53,2.50)

0.66 (-

1.26,2.57)

1.30

(0.63,1.97)

1.49

(0.59,2.39)

-0.73 (-

2.05,0.59)

-0.56 (-

2.30,1.18)

-0.36 (-

1.45,0.73)
Dapagliflozin

0.06 (-

1.76,1.88)

0.06 (-

1.53,1.65)

0.12 (-

2.00,2.25)

0.29 (-

1.74,2.33)

0.94 (-

0.01,1.89)

1.13

(0.11,2.14)

-0.79 (-

2.72,1.14)

-0.62 (-

2.82,1.58)

-0.42 (-

2.16,1.32)

-0.06 (-

1.88,1.76)
 Ipragliflozin

0.00 (-

2.05,2.05)

0.06 (-

2.49,2.62)

0.24 (-

2.24,2.71)

0.88 (-

0.82,2.59)

1.07 (-

0.50,2.64)

-0.79 (-

2.47,0.88)

-0.62 (-

2.63,1.39)

-0.42 (-

1.90,1.06)

-0.06 (-

1.65,1.53)

-0.00 (-

2.05,2.05)
Empagliflozin

0.06 (-

2.30,2.43)

0.24 (-

2.04,2.51)

0.88 (-

0.52,2.29)

1.07 (-

0.31,2.45)

-0.85 (-

2.97,1.26)

-0.68 (-

3.11,1.75)

-0.48 (-

2.50,1.53)

-0.12 (-

2.25,2.00)

-0.06 (-

2.62,2.49)

-0.06 (-

2.43,2.30)
Dulaglutide

0.17 (-

2.44,2.79)

0.82 (-

1.08,2.72)

1.00 (-

1.09,3.10)

-1.03 (-

3.04,0.99)

-0.86 (-

3.20,1.49)

-0.66 (-

2.57,1.26)

-0.29 (-

2.33,1.74)

-0.24 (-

2.71,2.24)

-0.24 (-

2.51,2.04)

-0.17 (-

2.79,2.44)
Luseogliflozin

0.65 (-

1.15,2.44)

0.83 (-

1.16,2.83)

-1.67 (-2.59,-

0.76)

-1.50 (-

3.02,0.01)

-1.30 (-1.97,-

0.63)

-0.94 (-

1.89,0.01)

-0.88 (-

2.59,0.82)

-0.88 (-

2.29,0.52)

-0.82 (-

2.72,1.08)

-0.65 (-

2.44,1.15)

Active

control

0.18 (-

0.69,1.06)

-1.86 (-3.12,-

0.59)

-1.69 (-3.31,-

0.06)

-1.49 (-2.39,-

0.59)

-1.13 (-2.14,-

0.11)

-1.07 (-

2.64,0.50)

-1.07 (-

2.45,0.31)

-1.00 (-

3.10,1.09)

-0.83 (-

2.83,1.16)

-0.18 (-

1.06,0.69)
Placebo
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Table 11 Waist circumference (WC) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in WC for exenatide therapy compared to liraglutide therapy is -1.59 

cm (95% confidence interval -5.40 cm to 2.23 cm). The mean difference in WC for liraglutide therapy compared to exenatide therapy is the inverse (1.59 cm (95% 

confidence interval -2.23 cm to 5.40 cm)). 

 

Exenatide
1.59 (-

2.23,5.40)

2.42 (-

4.15,8.99)

2.64 (-

2.97,8.26)

3.34 (-

1.06,7.74)

4.82 (-

2.67,12.31)

5.22

(2.15,8.28)

6.12

(1.97,10.26

)

-1.59 (-

5.40,2.23)
Liraglutide

0.83 (-

5.01,6.66)

1.05 (-

3.07,5.18)

1.75 (-

1.73,5.23)

3.23 (-

3.62,10.08)

3.63

(1.35,5.90)

4.53

(1.69,7.37)

-2.42 (-

8.99,4.15)

-0.83 (-

6.66,5.01)
 Ipragliflozin

0.23 (-

6.92,7.37)

0.92 (-

4.91,6.75)

2.40 (-

5.65,10.45)

2.80 (-

3.02,8.61)

3.70 (-

1.40,8.80)

-2.64 (-

8.26,2.97)

-1.05 (-

5.18,3.07)

-0.23 (-

7.37,6.92)

Diet and

exercise

0.70 (-

4.70,6.09)

2.17 (-

5.82,10.17)

2.57 (-

2.14,7.28)

3.47 (-

1.53,8.48)

-3.34 (-

7.74,1.06)

-1.75 (-

5.23,1.73)

-0.92 (-

6.75,4.91)

-0.70 (-

6.09,4.70)
Dapagliflozin

1.48 (-

5.37,8.33)

1.88 (-

1.29,5.04)

2.78 (-

0.06,5.61)

-4.82 (-

12.31,2.67)

-3.23 (-

10.08,3.62)

-2.40 (-

10.45,5.65)

-2.17 (-

10.17,5.82)

-1.48 (-

8.33,5.37)
Empagliflozin

0.40 (-

6.44,7.23)

1.30 (-

4.94,7.54)

-5.22 (-

8.28,-2.15)

-3.63 (-

5.90,-1.35)

-2.80 (-

8.61,3.02)

-2.57 (-

7.28,2.14)

-1.88 (-

5.04,1.29)

-0.40 (-

7.23,6.44)

Active

control

0.90 (-

1.90,3.70)

-6.12 (-

10.26,-

1.97)

-4.53 (-

7.37,-1.69)

-3.70 (-

8.80,1.40)

-3.47 (-

8.48,1.53)

-2.78 (-

5.61,0.06)

-1.30 (-

7.54,4.94)

-0.90 (-

3.70,1.90)
Placebo



75 

 

Table 12 Systobic blood pressure (SBP) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in SBP for ipragliflozin therapy compared to dapagliflozin therapy is 

-0.29 mmHg (95% confidence interval -6.04 mmHg to 5.46 mmHg). The mean difference in SBP for dapagliflozin therapy compared to ipragliflozin therapy is the 

inverse (0.29 mmHg (95% confidence interval -5.46 mmHg to 6.04 mmHg)). 

 

 Ipragliflozin
0.29 (-

5.46,6.04)

0.63 (-

3.19,4.46)

0.79 (-

4.00,5.59)

1.66 (-

1.82,5.15)

2.99

(0.05,5.94)

3.90

(1.01,6.79)

8.99 (-

0.71,18.70)

-0.29 (-

6.04,5.46)
Dapagliflozin

0.34 (-

5.43,6.12)

0.51 (-

5.71,6.72)

1.37 (-

5.14,7.89)

2.71 (-

2.24,7.65)

3.61 (-

2.61,9.84)

8.71 (-

1.78,19.19)

-0.63 (-

4.46,3.19)

-0.34 (-

6.12,5.43)
Liraglutide

0.16 (-

4.66,4.98)

1.03 (-

3.58,5.64)

2.36 (-

0.63,5.35)

3.27 (-

0.91,7.45)

8.36 (-

1.36,18.09)

-0.79 (-

5.59,4.00)

-0.51 (-

6.72,5.71)

-0.16 (-

4.98,4.66)
Exenatide

0.87 (-

4.82,6.56)

2.20 (-

1.58,5.98)

3.11 (-

2.25,8.46)

8.20 (-

1.79,18.19)

-1.66 (-

5.15,1.82)

-1.37 (-

7.89,5.14)

-1.03 (-

5.64,3.58)

-0.87 (-

6.56,4.82)
Semaglutide

1.33 (-

2.92,5.58)

2.24

(0.27,4.20)

7.33 (-

2.85,17.51)

-2.99 (-5.94,-

0.05)

-2.71 (-

7.65,2.24)

-2.36 (-

5.35,0.63)

-2.20 (-

5.98,1.58)

-1.33 (-

5.58,2.92)

Active

control

0.91 (-

2.88,4.69)

6.00 (-

3.25,15.25)

-3.90 (-6.79,-

1.01)

-3.61 (-

9.84,2.61)

-3.27 (-

7.45,0.91)

-3.11 (-

8.46,2.25)

-2.24 (-4.20,-

0.27)

-0.91 (-

4.69,2.88)
Placebo

5.09 (-

4.90,15.09)

-8.99 (-

18.70,0.71)

-8.71 (-

19.19,1.78)

-8.36 (-

18.09,1.36)

-8.20 (-

18.19,1.79)

-7.33 (-

17.51,2.85)

-6.00 (-

15.25,3.25)

-5.09 (-

15.09,4.90)
Empagliflozin
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Table 13 Diastolic blood pressure (DBP) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in DBP for dapagliflozin therapy compared to exenatide therapy is -

0.82 mm Hg (95% confidence interval -4.71 mm Hg to 3.07 mm Hg). The mean difference in DBP for exenatide therapy compared to dapagliflozin therapy is the 

inverse (0.82 mm Hg (95% confidence interval -3.07 mm Hg to 4.71 mm Hg)). 

 

Dapagliflozin
0.82 (-

3.07,4.71)

1.21 (-

2.73,5.15)

1.52 (-

1.52,4.56)

1.59 (-

2.23,5.41)

1.83 (-

1.91,5.57)

1.92 (-

1.46,5.31)

3.52 (-

3.18,10.22)

-0.82 (-

4.71,3.07)
Exenatide

0.38 (-

3.12,3.88)

0.70 (-

1.73,3.13)

0.77 (-

2.60,4.14)

1.01 (-

2.26,4.28)

1.10 (-

1.75,3.96)

2.70 (-

3.75,9.14)

-1.21 (-

5.15,2.73)

-0.38 (-

3.88,3.12)
Semaglutide

0.31 (-

2.20,2.82)

0.38 (-

0.64,1.41)

0.63 (-

2.53,3.78)

0.72 (-

1.37,2.81)

2.31 (-

4.16,8.79)

-1.52 (-

4.56,1.52)

-0.70 (-

3.13,1.73)

-0.31 (-

2.82,2.20)

Active

control

0.07 (-

2.25,2.39)

0.31 (-

1.87,2.50)

0.40 (-

1.08,1.89)

2.00 (-

3.97,7.97)

-1.59 (-

5.41,2.23)

-0.77 (-

4.14,2.60)

-0.38 (-

1.41,0.64)

-0.07 (-

2.39,2.25)
Placebo

0.24 (-

2.76,3.24)

0.33 (-

1.50,2.17)

1.93 (-

4.47,8.33)

-1.83 (-

5.57,1.91)

-1.01 (-

4.28,2.26)

-0.63 (-

3.78,2.53)

-0.31 (-

2.50,1.87)

-0.24 (-

3.24,2.76)
Liraglutide

0.09 (-

2.47,2.65)

1.69 (-

4.67,8.05)

-1.92 (-

5.31,1.46)

-1.10 (-

3.96,1.75)

-0.72 (-

2.81,1.37)

-0.40 (-

1.89,1.08)

-0.33 (-

2.17,1.50)

-0.09 (-

2.65,2.47)
 Ipragliflozin

1.60 (-

4.56,7.75)

-3.52 (-

10.22,3.18)

-2.70 (-

9.14,3.75)

-2.31 (-

8.79,4.16)

-2.00 (-

7.97,3.97)

-1.93 (-

8.33,4.47)

-1.69 (-

8.05,4.67)

-1.60 (-

7.75,4.56)
Empagliflozin
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Table 14 Blood lipids [total cholesterol(TC) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in TC for exenatide therapy compared to liraglutide therapy is -0.09 

mmol/L (95% confidence interval -0.45 mmol/L to 0.27 mmol/L). The mean difference in TC for liraglutide therapy compared to exenatide therapy is the inverse (0.09 

mmol/L (95% confidence interval -0.27 mmol/L to 0.45 mmol/L)). 

 

Exenatide
0.09 (-

0.27,0.45)

0.10 (-

0.49,0.69)

0.16 (-

0.12,0.44)

0.32 (-

0.48,1.12)

0.33 (-

0.07,0.74)

0.38 (-

0.03,0.80)

0.46 (-

0.02,0.94)

0.63

(0.16,1.09)

-0.09 (-

0.45,0.27)
Liraglutide

0.01 (-

0.54,0.56)

0.07 (-

0.16,0.30)

0.23 (-

0.55,1.01)

0.24 (-

0.06,0.55)

0.29 (-

0.07,0.65)

0.37 (-

0.03,0.77)

0.54

(0.09,0.98)

-0.10 (-

0.69,0.49)

-0.01 (-

0.56,0.54)
Empagliflozin

0.06 (-

0.46,0.58)

0.22 (-

0.69,1.13)

0.23 (-

0.30,0.76)

0.28 (-

0.30,0.86)

0.36 (-

0.23,0.94)

0.53 (-

0.12,1.17)

-0.16 (-

0.44,0.12)

-0.07 (-

0.30,0.16)

-0.06 (-

0.58,0.46)

Active

control

0.16 (-

0.59,0.91)

0.17 (-

0.12,0.47)

0.22 (-

0.09,0.53)

0.30 (-

0.09,0.69)

0.47

(0.09,0.85)

-0.32 (-

1.12,0.48)

-0.23 (-

1.01,0.55)

-0.22 (-

1.13,0.69)

-0.16 (-

0.91,0.59)
Tofogliflozin

0.01 (-

0.79,0.81)

0.06 (-

0.75,0.87)

0.14 (-

0.70,0.98)

0.31 (-

0.53,1.14)

-0.33 (-

0.74,0.07)

-0.24 (-

0.55,0.06)

-0.23 (-

0.76,0.30)

-0.17 (-

0.47,0.12)

-0.01 (-

0.81,0.79)
Placebo

0.05 (-

0.28,0.38)

0.13 (-

0.13,0.39)

0.30 (-

0.19,0.78)

-0.38 (-

0.80,0.03)

-0.29 (-

0.65,0.07)

-0.28 (-

0.86,0.30)

-0.22 (-

0.53,0.09)

-0.06 (-

0.87,0.75)

-0.05 (-

0.38,0.28)
 Ipragliflozin

0.08 (-

0.34,0.50)

0.24 (-

0.25,0.74)

-0.46 (-

0.94,0.02)

-0.37 (-

0.77,0.03)

-0.36 (-

0.94,0.23)

-0.30 (-

0.69,0.09)

-0.14 (-

0.98,0.70)

-0.13 (-

0.39,0.13)

-0.08 (-

0.50,0.34)
Semaglutide

0.17 (-

0.39,0.72)

-0.63 (-1.09,-

0.16)

-0.54 (-0.98,-

0.09)

-0.53 (-

1.17,0.12)

-0.47 (-0.85,-

0.09)

-0.31 (-

1.14,0.53)

-0.30 (-

0.78,0.19)

-0.24 (-

0.74,0.25)

-0.17 (-

0.72,0.39)
Dapagliflozin
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Table 15 Triglycerides (TG) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in TG for ipragliflozin therapy compared to semaglutide therapy is -

0.01 mmol/L (95% confidence interval -0.27 mmol/L to 0.26 mmol/L). The mean difference in TG for semaglutide therapy compared to ipragliflozin therapy is the 

inverse (0.01 mmol/L (95% confidence interval -0.26 mmol/L to 0.27 mmol/L)). 

Ipragliflozin
0.01 (-

0.26,0.27)

0.04 (-

0.26,0.33)

0.04 (-

0.22,0.31)

0.05 (-

0.22,0.32)

-0.10 (-

2.51,2.32)

0.17 (-

0.37,0.70)

0.20 (-

0.02,0.43)

0.26

(0.04,0.48)

0.77

(0.19,1.34)

-0.01 (-

0.27,0.26)
Semaglutide

0.03 (-

0.28,0.33)

0.03 (-

0.23,0.30)

0.04 (-

0.23,0.31)

-0.11 (-

2.52,2.31)

0.16 (-

0.37,0.69)

0.19 (-

0.05,0.44)

0.25

(0.10,0.40)

0.76

(0.17,1.34)

-0.04 (-

0.33,0.26)

-0.03 (-

0.33,0.28)
Exenatide

0.01 (-

0.24,0.26)

0.01 (-

0.24,0.27)

-0.13 (-

2.55,2.28)

0.13 (-

0.40,0.66)

0.17 (-

0.02,0.35)

0.22 (-

0.05,0.49)

0.73

(0.17,1.29)

-0.04 (-

0.31,0.22)

-0.03 (-

0.30,0.23)

-0.01 (-

0.26,0.24)
Dapagliflozin

0.01 (-

0.23,0.24)

-0.14 (-

2.55,2.27)

0.12 (-

0.39,0.64)

0.16 (-

0.01,0.33)

0.22 (-

0.01,0.44)

0.72

(0.17,1.28)

-0.05 (-

0.32,0.22)

-0.04 (-

0.31,0.23)

-0.01 (-

0.27,0.24)

-0.01 (-

0.24,0.23)
Liraglutide

-0.15 (-

2.56,2.27)

0.12 (-

0.40,0.63)

0.15 (-

0.02,0.33)

0.21 (-

0.02,0.44)

0.72

(0.16,1.27)

0.10 (-

2.32,2.51)

0.11 (-

2.31,2.52)

0.13 (-

2.28,2.55)

0.14 (-

2.27,2.55)

0.15 (-

2.27,2.56)
Dulaglutide

0.26 (-

2.19,2.72)

0.30 (-

2.11,2.71)

0.36 (-

2.06,2.77)

0.86 (-

1.60,3.33)

-0.17 (-

0.70,0.37)

-0.16 (-

0.69,0.37)

-0.13 (-

0.66,0.40)

-0.12 (-

0.64,0.39)

-0.12 (-

0.63,0.40)

-0.26 (-

2.72,2.19)
Empagliflozin

0.04 (-

0.46,0.53)

0.09 (-

0.41,0.60)

0.60 (-

0.12,1.33)

-0.20 (-

0.43,0.02)

-0.19 (-

0.44,0.05)

-0.17 (-

0.35,0.02)

-0.16 (-

0.33,0.01)

-0.15 (-

0.33,0.02)

-0.30 (-

2.71,2.11)

-0.04 (-

0.53,0.46)

Active

control

0.06 (-

0.14,0.25)

0.56

(0.03,1.09)

-0.26 (-0.48,-

0.04)

-0.25 (-0.40,-

0.10)

-0.22 (-

0.49,0.05)

-0.22 (-

0.44,0.01)

-0.21 (-

0.44,0.02)

-0.36 (-

2.77,2.06)

-0.09 (-

0.60,0.41)

-0.06 (-

0.25,0.14)
Placebo

0.51 (-

0.06,1.07)

-0.77 (-1.34,-

0.19)

-0.76 (-1.34,-

0.17)

-0.73 (-1.29,-

0.17)

-0.72 (-1.28,-

0.17)

-0.72 (-1.27,-

0.16)

-0.86 (-

3.33,1.60)

-0.60 (-

1.33,0.12)

-0.56 (-1.09,-

0.03)

-0.51 (-

1.07,0.06)
Tofogliflozin
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Table 16 High density lipoprotein-cholesterol (HDL-C) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in HDL-C for dapagliflozin therapy compared to liraglutide therapy 

is 0.05 mmol/L (95% confidence interval -0.02 mmol/L to 0.13 mmol/L). The mean difference in HDL-C for liraglutide therapy compared to dapagliflozin therapy is 

the inverse (-0.05 mmol/L (95% confidence interval -0.13 mmol/L to 0.02 mmol/L)). 

 

Dapagliflozin
-0.05 (-

0.13,0.02)

-0.06 (-0.11,-

0.01)

-0.06 (-

0.15,0.03)

-0.06 (-

0.15,0.03)

-0.09 (-0.17,-

0.01)

-0.16 (-

0.72,0.40)

-0.10 (-

0.22,0.01)

-0.14 (-0.21,-

0.06)

0.05 (-

0.02,0.13)
Liraglutide

-0.00 (-

0.06,0.05)

-0.01 (-

0.09,0.07)

-0.01 (-

0.10,0.08)

-0.03 (-

0.11,0.04)

-0.10 (-

0.67,0.46)

-0.05 (-

0.16,0.06)

-0.08 (-0.15,-

0.02)

0.06

(0.01,0.11)

0.00 (-

0.05,0.06)

Active

control

-0.00 (-

0.08,0.07)

-0.01 (-

0.08,0.07)

-0.03 (-

0.10,0.04)

-0.10 (-

0.66,0.46)

-0.04 (-

0.15,0.06)

-0.08 (-0.14,-

0.02)

0.06 (-

0.03,0.15)

0.01 (-

0.07,0.09)

0.00 (-

0.07,0.08)
 Ipragliflozin

-0.00 (-

0.11,0.10)

-0.03 (-

0.10,0.04)

-0.10 (-

0.66,0.47)

-0.04 (-

0.16,0.07)

-0.08 (-0.14,-

0.01)

0.06 (-

0.03,0.15)

0.01 (-

0.08,0.10)

0.01 (-

0.07,0.08)

0.00 (-

0.10,0.11)
Exenatide

-0.02 (-

0.13,0.08)

-0.09 (-

0.66,0.47)

-0.04 (-

0.16,0.09)

-0.07 (-

0.17,0.02)

0.09

(0.01,0.17)

0.03 (-

0.04,0.11)

0.03 (-

0.04,0.10)

0.03 (-

0.04,0.10)

0.02 (-

0.08,0.13)
Semaglutide

-0.07 (-

0.63,0.49)

-0.01 (-

0.13,0.10)

-0.05 (-0.09,-

0.01)

0.16 (-

0.40,0.72)

0.10 (-

0.46,0.67)

0.10 (-

0.46,0.66)

0.10 (-

0.47,0.66)

0.09 (-

0.47,0.66)

0.07 (-

0.49,0.63)
Dulaglutide

0.06 (-

0.51,0.62)

0.02 (-

0.54,0.58)

0.10 (-

0.01,0.22)

0.05 (-

0.06,0.16)

0.04 (-

0.06,0.15)

0.04 (-

0.07,0.16)

0.04 (-

0.09,0.16)

0.01 (-

0.10,0.13)

-0.06 (-

0.62,0.51)
Empagliflozin

-0.03 (-

0.14,0.07)

0.14

(0.06,0.21)

0.08

(0.02,0.15)

0.08

(0.02,0.14)

0.08

(0.01,0.14)

0.07 (-

0.02,0.17)

0.05

(0.01,0.09)

-0.02 (-

0.58,0.54)

0.03 (-

0.07,0.14)
Placebo



80 

 

Table 17 Low density lipoprotein-cholesterol (LDL-C) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in LDL-C for exenatide therapy compared to active control therapy 

is -0.18 mmol/L (95% confidence interval -0.54 mmol/L to 0.18 mmol/L). The mean difference in LDL-C for active control therapy compared to exenatide therapy is 

the inverse (0.18 mmol/L (95% confidence interval -0.18 mmol/L to 0.54 mmol/L)). 

Exenatide
0.18 (-

0.18,0.54)

0.18 (-

0.38,0.74)

0.22 (-

0.20,0.64)

0.25 (-

0.18,0.67)

0.38 (-

1.84,2.60)

0.28 (-

0.18,0.73)

0.34 (-

0.18,0.86)

0.44 (-

0.12,1.00)

-0.18 (-

0.54,0.18)

Active

control

0.00 (-

0.42,0.43)

0.04 (-

0.17,0.26)

0.07 (-

0.16,0.30)

0.20 (-

1.99,2.39)

0.10 (-

0.19,0.38)

0.16 (-

0.21,0.54)

0.26 (-

0.17,0.69)

-0.18 (-

0.74,0.38)

-0.00 (-

0.43,0.42)
Empagliflozin

0.04 (-

0.43,0.51)

0.06 (-

0.42,0.54)

0.20 (-

2.04,2.43)

0.09 (-

0.37,0.55)

0.16 (-

0.40,0.71)

0.25 (-

0.31,0.82)

-0.22 (-

0.64,0.20)

-0.04 (-

0.26,0.17)

-0.04 (-

0.51,0.43)
Liraglutide

0.03 (-

0.28,0.33)

0.16 (-

2.05,2.36)

0.05 (-

0.25,0.35)

0.12 (-

0.30,0.53)

0.22 (-

0.22,0.66)

-0.25 (-

0.67,0.18)

-0.07 (-

0.30,0.16)

-0.06 (-

0.54,0.42)

-0.03 (-

0.33,0.28)
Dapagliflozin

0.13 (-

2.07,2.34)

0.03 (-

0.31,0.37)

0.09 (-

0.34,0.52)

0.19 (-

0.28,0.66)

-0.38 (-

2.60,1.84)

-0.20 (-

2.39,1.99)

-0.20 (-

2.43,2.04)

-0.16 (-

2.36,2.05)

-0.13 (-

2.34,2.07)
Dulaglutide

-0.10 (-

2.31,2.11)

-0.04 (-

2.26,2.18)

0.06 (-

2.17,2.29)

-0.28 (-

0.73,0.18)

-0.10 (-

0.38,0.19)

-0.09 (-

0.55,0.37)

-0.05 (-

0.35,0.25)

-0.03 (-

0.37,0.31)

0.10 (-

2.11,2.31)
Placebo

0.06 (-

0.33,0.46)

0.16 (-

0.16,0.48)

-0.34 (-

0.86,0.18)

-0.16 (-

0.54,0.21)

-0.16 (-

0.71,0.40)

-0.12 (-

0.53,0.30)

-0.09 (-

0.52,0.34)

0.04 (-

2.18,2.26)

-0.06 (-

0.46,0.33)
 Ipragliflozin

0.10 (-

0.41,0.61)

-0.44 (-

1.00,0.12)

-0.26 (-

0.69,0.17)

-0.25 (-

0.82,0.31)

-0.22 (-

0.66,0.22)

-0.19 (-

0.66,0.28)

-0.06 (-

2.29,2.17)

-0.16 (-

0.48,0.16)

-0.10 (-

0.61,0.41)
Semaglutide
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Table 18 Serum adiponectin 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in adiponectin for liraglutide therapy compared to placebo therapy is 

3.03 μg/ml (95% confidence interval -0.43 μg/ml to 6.49 μg/ml). The mean difference in adiponectin for placebo therapy compared to liraglutide therapy is the 

inverse (-3.03 μg/ml (95% confidence interval -6.49 μg/ml to 0.43 μg/ml)). 

 

Liraglutide
-3.03 (-

6.49,0.43)

-4.25 (-7.94,-

0.56)

-4.62 (-

9.26,0.03)

-4.64 (-8.42,-

0.86)

-10.21 (-

16.24,-4.18)

3.03 (-

0.43,6.49)
Placebo

-1.22 (-

4.78,2.34)

-1.59 (-

6.13,2.96)

-1.61 (-

5.02,1.81)

-7.18 (-

13.13,-1.23)

4.25

(0.56,7.94)

1.22 (-

2.34,4.78)

Active

control

-0.37 (-

3.20,2.46)

-0.39 (-

2.02,1.25)

-5.96 (-

10.73,-1.19)

4.62 (-

0.03,9.26)

1.59 (-

2.96,6.13)

0.37 (-

2.46,3.20)
Exenatide

-0.02 (-

3.29,3.25)

-5.59 (-

11.14,-0.05)

4.64

(0.86,8.42)

1.61 (-

1.81,5.02)

0.39 (-

1.25,2.02)

0.02 (-

3.25,3.29)
Dapagliflozin

-5.57 (-

10.61,-0.53)

10.21

(4.18,16.24)

7.18

(1.23,13.13)

5.96

(1.19,10.73)

5.59

(0.05,11.14)

5.57

(0.53,10.61)
Ipragliflozin
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Table 19 Fasting blood glucose (FBG) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in FBG for semaglutide therapy compared to liraglutide therapy is -

0.57 mmol/L (95% confidence interval -2.29 mmol/L to 1.15 mmol/L). The mean difference in FBG for liraglutide therapy compared to semaglutide therapy is the 

inverse (0.57 mmol/L (95% confidence interval -1.15 mmol/L to 2.29 mmol/L)). 

 

Semaglutide
0.57 (-

1.15,2.29)

0.59 (-

1.11,2.30)

0.72 (-

1.06,2.51)

-0.98 (-

15.49,13.54)

0.02 (-

8.94,8.99)

0.99 (-

0.77,2.74)

1.02 (-

0.72,2.76)

1.02 (-

0.68,2.72)

1.35 (-

0.32,3.01)

1.40 (-

0.34,3.14)

2.02 (-

0.31,4.34)

-0.57 (-

2.29,1.15)
Liraglutide

0.02 (-

0.40,0.44)

0.15 (-

0.33,0.64)

-1.55 (-

15.97,12.87)

-0.55 (-

9.36,8.26)

0.41 (-

0.15,0.98)

0.45 (-

0.15,1.04)

0.45

(0.11,0.79)

0.77

(0.35,1.19)

0.83

(0.19,1.47)

1.44 (-

0.18,3.06)

-0.59 (-

2.30,1.11)

-0.02 (-

0.44,0.40)
Dapagliflozin

0.13 (-

0.51,0.77)

-1.57 (-

15.99,12.85)

-0.57 (-

9.38,8.24)

0.39 (-

0.16,0.95)

0.43 (-

0.14,0.99)

0.43

(0.11,0.76)

0.75

(0.39,1.12)

0.81

(0.20,1.42)

1.42 (-

0.19,3.04)

-0.72 (-

2.51,1.06)

-0.15 (-

0.64,0.33)

-0.13 (-

0.77,0.51)

Diet and

exercise

-1.70 (-

16.13,12.73)

-0.70 (-

9.52,8.12)

0.26 (-

0.48,1.00)

0.29 (-

0.47,1.06)

0.30 (-

0.29,0.89)

0.62 (-

0.02,1.26)

0.68 (-

0.13,1.48)

1.29 (-

0.40,2.98)

0.98 (-

13.54,15.49)

1.55 (-

12.87,15.97)

1.57 (-

12.85,15.99)

1.70 (-

12.73,16.13)
Luseogliflozin

1.00 (-

15.89,17.89)

1.96 (-

12.46,16.39)

1.99 (-

12.43,16.42)

2.00 (-

12.42,16.42)

2.32 (-

12.10,16.74)

2.38 (-

12.05,16.81)

2.99 (-

11.51,17.50)

-0.02 (-

8.99,8.94)

0.55 (-

8.26,9.36)

0.57 (-

8.24,9.38)

0.70 (-

8.12,9.52)

-1.00 (-

17.89,15.89)
Dulaglutide

0.96 (-

7.85,9.78)

0.99 (-

7.82,9.81)

1.00 (-

7.80,9.80)

1.32 (-

7.49,10.13)

1.38 (-

7.44,10.20)

1.99 (-

6.95,10.94)

-0.99 (-

2.74,0.77)

-0.41 (-

0.98,0.15)

-0.39 (-

0.95,0.16)

-0.26 (-

1.00,0.48)

-1.96 (-

16.39,12.46)

-0.96 (-

9.78,7.85)
Exenatide

0.03 (-

0.67,0.73)

0.04 (-

0.41,0.48)

0.36 (-

0.20,0.91)

0.42 (-

0.30,1.14)

1.03 (-

0.61,2.68)

-1.02 (-

2.76,0.72)

-0.45 (-

1.04,0.15)

-0.43 (-

0.99,0.14)

-0.29 (-

1.06,0.47)

-1.99 (-

16.42,12.43)

-0.99 (-

9.81,7.82)

-0.03 (-

0.73,0.67)
 Ipragliflozin

0.01 (-

0.54,0.55)

0.33 (-

0.18,0.84)

0.38 (-

0.33,1.10)

1.00 (-

0.68,2.67)

-1.02 (-

2.72,0.68)

-0.45 (-0.79,-

0.11)

-0.43 (-0.76,-

0.11)

-0.30 (-

0.89,0.29)

-2.00 (-

16.42,12.42)

-1.00 (-

9.80,7.80)

-0.04 (-

0.48,0.41)

-0.01 (-

0.55,0.54)

Active

control

0.32 (-

0.02,0.66)

0.38 (-

0.19,0.95)

0.99 (-

0.59,2.58)

-1.35 (-

3.01,0.32)

-0.77 (-1.19,-

0.35)

-0.75 (-1.12,-

0.39)

-0.62 (-

1.26,0.02)

-2.32 (-

16.74,12.10)

-1.32 (-

10.13,7.49)

-0.36 (-

0.91,0.20)

-0.33 (-

0.84,0.18)

-0.32 (-

0.66,0.02)
Placebo

0.06 (-

0.44,0.55)

0.67 (-

0.95,2.29)

-1.40 (-

3.14,0.34)

-0.83 (-1.47,-

0.19)

-0.81 (-1.42,-

0.20)

-0.68 (-

1.48,0.13)

-2.38 (-

16.81,12.05)

-1.38 (-

10.20,7.44)

-0.42 (-

1.14,0.30)

-0.38 (-

1.10,0.33)

-0.38 (-

0.95,0.19)

-0.06 (-

0.55,0.44)
Empagliflozin

0.61 (-

1.07,2.30)

-2.02 (-

4.34,0.31)

-1.44 (-

3.06,0.18)

-1.42 (-

3.04,0.19)

-1.29 (-

2.98,0.40)

-2.99 (-

17.50,11.51)

-1.99 (-

10.94,6.95)

-1.03 (-

2.68,0.61)

-1.00 (-

2.67,0.68)

-0.99 (-

2.58,0.59)

-0.67 (-

2.29,0.95)

-0.61 (-

2.30,1.07)
Tofogliflozin
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Table 20 Postprandial blood glucose (PBG) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in PBG for dapagliflozin therapy compared to liraglutide therapy is -

0.44 mmol/L (95% confidence interval -2.61 mmol/L to 1.72 mmol/L). The mean difference in PBG for liraglutide therapy compared to dapagliflozin therapy is the 

inverse (0.44 mmol/L (95% confidence interval -1.72 mmol/L to 2.61 mmol/L)). 

 

Dapagliflozin
0.44 (-

1.72,2.61)

1.99 (-

0.29,4.28)

2.14

(0.61,3.67)

2.14

(0.19,4.09)

-0.44 (-

2.61,1.72)
Liraglutide

1.55

(0.04,3.06)

1.70 (-

0.34,3.74)

1.70

(0.76,2.63)

-1.99 (-

4.28,0.29)

-1.55 (-3.06,-

0.04)
Exenatide

0.15 (-

2.02,2.32)

0.15 (-

1.04,1.33)

-2.14 (-3.67,-

0.61)

-1.70 (-

3.74,0.34)

-0.15 (-

2.32,2.02)
Placebo

-0.00 (-

1.82,1.81)

-2.14 (-4.09,-

0.19)

-1.70 (-2.63,-

0.76)

-0.15 (-

1.33,1.04)

0.00 (-

1.81,1.82)

Active

control
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Table 21 Glycosylated hemoglobin (HbA1c) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in HbA1C for luseogliflozin therapy compared to semaglutide therapy 

is -0.12 % (95% confidence interval -0.93 % to 0.69 %). The mean difference in HbA1C for semaglutide therapy compared to luseogliflozin therapy is the inverse 

(0.12 % (95% confidence interval -0.69 % to 0.93 %)). 

 

Luseogliflozin
0.12 (-

0.69,0.93)

0.34 (-

0.40,1.08)

0.40 (-

0.65,1.45)

0.55 (-

0.19,1.30)

0.64 (-

0.13,1.42)

0.69 (-

0.12,1.50)

0.70 (-

0.01,1.41)

0.93

(0.07,1.79)

0.99

(0.09,1.89)

1.05

(0.30,1.80)

-0.12 (-

0.93,0.69)
Semaglutide

0.21 (-

0.21,0.64)

0.28 (-

0.60,1.15)

0.43 (-

0.00,0.86)

0.52

(0.01,1.03)

0.57

(0.06,1.08)

0.58

(0.18,0.98)

0.81

(0.21,1.40)

0.87

(0.18,1.55)

0.93

(0.63,1.23)

-0.34 (-

1.08,0.40)

-0.21 (-

0.64,0.21)
Dapagliflozin

0.06 (-

0.74,0.87)

0.22 (-

0.10,0.53)

0.31 (-

0.08,0.69)

0.35 (-

0.09,0.80)

0.36

(0.14,0.58)

0.59

(0.06,1.12)

0.65

(0.06,1.25)

0.72

(0.42,1.01)

-0.40 (-

1.45,0.65)

-0.28 (-

1.15,0.60)

-0.06 (-

0.87,0.74)
Dulaglutide

0.15 (-

0.66,0.96)

0.24 (-

0.60,1.08)

0.29 (-

0.58,1.17)

0.30 (-

0.48,1.08)

0.53 (-

0.39,1.45)

0.59 (-

0.36,1.55)

0.65 (-

0.17,1.47)

-0.55 (-

1.30,0.19)

-0.43 (-

0.86,0.00)

-0.22 (-

0.53,0.10)

-0.15 (-

0.96,0.66)
Liraglutide

0.09 (-

0.30,0.49)

0.14 (-

0.31,0.59)

0.15 (-

0.09,0.38)

0.38 (-

0.16,0.91)

0.44 (-

0.17,1.04)

0.50

(0.19,0.81)

-0.64 (-

1.42,0.13)

-0.52 (-1.03,-

0.01)

-0.31 (-

0.69,0.08)

-0.24 (-

1.08,0.60)

-0.09 (-

0.49,0.30)
Exenatide

0.05 (-

0.46,0.56)

0.06 (-

0.26,0.37)

0.29 (-

0.30,0.87)

0.35 (-

0.29,0.99)

0.41 (-

0.00,0.82)

-0.69 (-

1.50,0.12)

-0.57 (-1.08,-

0.06)

-0.35 (-

0.80,0.09)

-0.29 (-

1.17,0.58)

-0.14 (-

0.59,0.31)

-0.05 (-

0.56,0.46)
 Ipragliflozin

0.01 (-

0.39,0.41)

0.24 (-

0.38,0.86)

0.30 (-

0.39,0.98)

0.36 (-

0.04,0.77)

-0.70 (-

1.41,0.01)

-0.58 (-0.98,-

0.18)

-0.36 (-0.58,-

0.14)

-0.30 (-

1.08,0.48)

-0.15 (-

0.38,0.09)

-0.06 (-

0.37,0.26)

-0.01 (-

0.41,0.39)

Active

control

0.23 (-

0.26,0.72)

0.29 (-

0.26,0.85)

0.35

(0.09,0.61)

-0.93 (-1.79,-

0.07)

-0.81 (-1.40,-

0.21)

-0.59 (-1.12,-

0.06)

-0.53 (-

1.45,0.39)

-0.38 (-

0.91,0.16)

-0.29 (-

0.87,0.30)

-0.24 (-

0.86,0.38)

-0.23 (-

0.72,0.26)
Empagliflozin

0.06 (-

0.68,0.80)

0.12 (-

0.39,0.64)

-0.99 (-1.89,-

0.09)

-0.87 (-1.55,-

0.18)

-0.65 (-1.25,-

0.06)

-0.59 (-

1.55,0.36)

-0.44 (-

1.04,0.17)

-0.35 (-

0.99,0.29)

-0.30 (-

0.98,0.39)

-0.29 (-

0.85,0.26)

-0.06 (-

0.80,0.68)
Tofogliflozin

0.06 (-

0.55,0.67)

-1.05 (-1.80,-

0.30)

-0.93 (-1.23,-

0.63)

-0.72 (-1.01,-

0.42)

-0.65 (-

1.47,0.17)

-0.50 (-0.81,-

0.19)

-0.41 (-

0.82,0.00)

-0.36 (-

0.77,0.04)

-0.35 (-0.61,-

0.09)

-0.12 (-

0.64,0.39)

-0.06 (-

0.67,0.55)
Placebo
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Table 22 Glucose and homeostasis model assessment (HOMA-IR) 

The columns present the row drug class compared to the column drug class. The rows present the row drug class compared to the column drug class. The effect estimates 

are expressed as mean difference and 95% confidence interval. For example, the mean difference in HOMA-IR for diet and exercise therapy compared to liraglutide 

therapy is -0.69 (95% confidence interval -2.11 to 0.73). The mean difference in HOMA-IR for liraglutide therapy compared to diet and exercise therapy is the inverse 

(0.69 (95% confidence interval -0.73 to 2.11)). 

Diet and

exercise

0.69 (-

0.73,2.11)

1.12 (-

0.54,2.78)

1.49 (-

0.30,3.28)

1.63 (-

0.26,3.52)

1.62

(0.04,3.21)

1.68 (-

0.20,3.56)

1.97

(0.09,3.85)

1.97

(0.33,3.62)

-0.69 (-

2.11,0.73)
Liraglutide

0.43 (-

0.44,1.29)

0.80 (-

0.29,1.89)

0.94 (-

0.31,2.20)

0.93

(0.22,1.65)

0.99 (-

0.24,2.22)

1.28

(0.05,2.51)

1.28

(0.44,2.12)

-1.12 (-

2.78,0.54)

-0.43 (-

1.29,0.44)
Dapagliflozin

0.37 (-

0.62,1.36)

0.52 (-

0.65,1.68)

0.51 (-

0.04,1.05)

0.56 (-

0.56,1.69)

0.85 (-

0.26,1.97)

0.85

(0.18,1.53)

-1.49 (-

3.28,0.30)

-0.80 (-

1.89,0.29)

-0.37 (-

1.36,0.62)
 Ipragliflozin

0.14 (-

1.22,1.51)

0.13 (-

0.76,1.03)

0.19 (-

1.05,1.44)

0.48 (-

0.77,1.74)

0.48 (-

0.38,1.35)

-1.63 (-

3.52,0.26)

-0.94 (-

2.20,0.31)

-0.52 (-

1.68,0.65)

-0.14 (-

1.51,1.22)
Exenatide

-0.01 (-

1.04,1.02)

0.05 (-

1.45,1.54)

0.34 (-

1.14,1.81)

0.34 (-

0.86,1.53)

-1.62 (-3.21,-

0.04)

-0.93 (-1.65,-

0.22)

-0.51 (-

1.05,0.04)

-0.13 (-

1.03,0.76)

0.01 (-

1.02,1.04)

Active

control

0.06 (-

1.02,1.14)

0.35 (-

0.70,1.40)

0.35 (-

0.25,0.95)

-1.68 (-

3.56,0.20)

-0.99 (-

2.22,0.24)

-0.56 (-

1.69,0.56)

-0.19 (-

1.44,1.05)

-0.05 (-

1.54,1.45)

-0.06 (-

1.14,1.02)
Semaglutide

0.29 (-

1.01,1.59)

0.29 (-

0.61,1.19)

-1.97 (-3.85,-

0.09)

-1.28 (-2.51,-

0.05)

-0.85 (-

1.97,0.26)

-0.48 (-

1.74,0.77)

-0.34 (-

1.81,1.14)

-0.35 (-

1.40,0.70)

-0.29 (-

1.59,1.01)
Empagliflozin

0.00 (-

0.94,0.94)

-1.97 (-3.62,-

0.33)

-1.28 (-2.12,-

0.44)

-0.85 (-1.53,-

0.18)

-0.48 (-

1.35,0.38)

-0.34 (-

1.53,0.86)

-0.35 (-

0.95,0.25)

-0.29 (-

1.19,0.61)

-0.00 (-

0.94,0.94)
Placebo
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Appendix 10 Funnel plots for each outcome 

Figure 1 Funnel plot for alanine aminotransferase (ALT) 

 

Figure 2 Funnel plot for aspartate aminotransferase (AST) 

 



87 

 

Figure 3 Funnel plot for γ-glutamyl transferase (GGT) 

 

Figure 4 Funnel plot for subcutaneous adipose tissue (SAT) 
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Figure 5 Funnel plot for visceral adipose tissue (VAT) 

 

Figure 6 Funnel plot for liver fat fraction (LFF) 
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Figure 7 Funnel plot for controlled attenuation parameter (CAP) 

 

Figure 8 Funnel plot for liver stiffness measurement (LSM) 
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Figure 9 Funnel plot for body weight (BW) 

 

Figure 10 Funnel plot for body mass index (BMI) 
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Figure 11 Funnel plot for waist circumference (WC) 

 

Figure 12 Funnel plot for systobic blood pressure (SBP) 
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Figure 13 Funnel plot for diastolic blood pressure (DBP) 

 

Figure 14 Funnel plot for blood lipids [total cholesterol(TC) 
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Figure 15 Funnel plot for triglycerides (TG) 

 

Figure 16 Funnel plot for high density lipoprotein-cholesterol (HDL-C) 
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Figure 17 Funnel plot for low density lipoprotein-cholesterol (LDL-C) 

 

Figure 18 Funnel plot for serum adiponectin 
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Figure 19 Funnel plot for fasting blood glucose (FBG) 

 

Figure 20 Funnel plot for postprandial blood glucose (PBG) 
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Figure 21 Funnel plot for glycosylated hemoglobin (HbA1c) 

 

Figure 22 Funnel plot for glucose and homeostasis model assessment (HOMA-IR) 
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Appendix 11 GRADE summary of findings for SGLT-2 inhibitors and GLP-1 

receptor agonists compared to placebo or each other 

Table 1 Alanine aminotransferase (ALT) 

Comparison Mean difference (95% 

CI) 

Certainty in 

treatment effects

（GRADE） 

Plain text summary 

Liraglutide -8.30 U/L (-16.16, -

0.43) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

ALT levels. 

Exenatide -9.65 U/L (-21.65,2.35) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on ALT levels. 

Dulaglutide -16.31 U/L (-

40.22,7.60) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably 

has no effect on ALT levels. 

Semaglutide -14.70 U/L (-24.79,-

4.61) 

㊉㊉㊉㊉ 

High Semaglutide therapy could 

reduce ALT levels. 

Dapagliflozin -9.94 U/L (-18.42,-

1.46) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy could 

reduce ALT levels. 

Empagliflozin -5.37 U/L (-17.17,6.43) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on ALT levels. 

Ipragliflozin -8.09 U/L (-20.72,4.54) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Ipragliflozin therapy may have 

no effect on ALT levels. 

Tofogliflozin 6.69 U/L (-19.27,32.65) Moderate due to Tofogliflozin therapy probably 
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㊉㊉㊉㊀ serious indirectness has no effect on ALT levels. 

Luseogliflozin 0.69 U/L (-20.37,21.75) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Luseogliflozin therapy may 

have no effect on ALT levels. 

CI= confidence interval. 

 

Table 2 Aspartate aminotransferase (AST) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -4.60 U/L (-

9.48,0.29) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect 

on AST levels. 

Exenatide -8.50 U/L (-

15.70,-1.29) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may reduce 

AST levels. 

Dulaglutide -13.34 U/L (-

28.22,1.53) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on AST levels. 

Semaglutide -9.32 U/L (-

15.12,-3.52) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

AST levels. 

Dapagliflozin -6.70 U/L (-

12.03,-1.37) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Dapagliflozin therapy probably 

reduces AST levels. 

Empagliflozin -5.08 U/L (-

12.07,1.92) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on AST levels. 

Ipragliflozin -7.08 U/L (- Low due to serious Ipragliflozin therapy may have no 
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14.76,0.60) 

㊉㊉㊀㊀ 

risk of bias and 

inconsistency 

effect on AST levels. 

Tofogliflozin 8.06 U/L (-

7.03,23.14) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on AST levels. 

CI= confidence interval. 

 

Table 3 γ-glutamyl transferase (GGT) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -7.29 U/L (-

19.88,5.30) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect 

on GGT levels. 

Exenatide -7.29 U/L (-

26.43,11.85) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on GGT levels. 

Dulaglutide -18.70 U/L (-

45.13,7.73) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on GGT levels. 

Semaglutide -16.56 U/L (-

27.30,-5.82) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

GGT levels. 

Dapagliflozin -13.82 U/L (-

31.20,3.57) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Dapagliflozin therapy may have 

no effect on GGT levels. 

Empagliflozin -16.60 U/L (-

49.74,16.53) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Empagliflozin therapy probably 

has no effect on GGT levels. 
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Ipragliflozin -10.37 U/L (-

26.04,5.31) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably has 

no effect on GGT levels. 

Tofogliflozin 23.80 U/L (-

7.21,54.80) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on GGT levels. 

CI= confidence interval. 

 

Table 4 Subcutaneous adipose tissue (SAT) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -30.27 cm2 (-

41.54,-19.01) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

subcutaneous adipose tissue. 

Exenatide -30.93 cm2 (-

55.67,-6.20) 

㊉㊀㊀㊀ 

Very low due to 

very serious risk of 

bias and serious 

indirectness 

Whether exenatide therapy has an 

effect on subcutaneous adipose 

tissue is uncertain. 

Dapagliflozin -0.26 cm2 (-0.36,-

0.17) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Dapagliflozin therapy probably 

reduces subcutaneous adipose 

tissue. 

Ipragliflozin -7.96 cm2 (-

11.60,-4.33) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably 

reduces subcutaneous adipose 

tissue. 

CI= confidence interval. 

 

 

Table 5 Visceral adipose tissue (VAT) 

Comparison Mean difference Certainty in Plain text summary 
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(95% CI) treatment effects 

Liraglutide -30.12 cm2 (-

45.36,-14.89) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Liraglutide therapy probably 

reduces visceral adipose tissue. 

Exenatide -40.26 cm2 (-

74.32,-6.21) 

㊉㊀㊀㊀ 

Very low due to very 

serious risk of bias 

and serious 

indirectness 

Whether exenatide therapy has an 

effect on visceral adipose tissue is 

uncertain. 

Dapagliflozin -6.96 cm2 (-

18.37,4.46) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Dapagliflozin therapy may have 

no effect on visceral adipose 

tissue. 

Empagliflozin -11.45 cm2 (-

30.12,7.22) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on visceral adipose tissue. 

Ipragliflozin -25.13 cm2 (-

44.49,-5.76) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Ipragliflozin therapy may reduce 

visceral adipose tissue. 

CI= confidence interval. 

 

Table 6 Liver fat fraction (LFF) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -5.16 % (-7.51,-

2.81) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Liraglutide therapy may reduce 

liver fat fraction. 

Dapagliflozin -0.95 % (-

2.52,0.62) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Dapagliflozin therapy probably 

has no effect on liver fat fraction. 
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Tofogliflozin 1.08 % (-

3.45,5.61) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on liver fat fraction. 

CI= confidence interval. 

 

Table 7 Controlled attenuation parameter (CAP) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -16.70 db/m (-

80.22,46.82) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect 

on CAP levels. 

Semaglutide -15.57 db/m (-

29.29,-1.85) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

CAP levels. 

Dapagliflozin -38.86 db/m (-

73.39,-4.33) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Dapagliflozin therapy may reduce 

CAP levels. 

Empagliflozin -9.04 db/m (-

26.88,8.81) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on CAP levels. 

Ipragliflozin -19.70 db/m (-

41.86,2.46) 

㊉㊉㊀㊀ 

Low due to very 

serious risk of bias 

Ipragliflozin therapy may have no 

effect on CAP levels. 

CI= confidence interval. 

 

Table 8 Liver stiffness measurement (LSM) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Dulaglutide -1.05 kPa (- Moderate due to Dulaglutide therapy probably has 
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3.07,0.97) 

㊉㊉㊉㊀ 

serious indirectness no effect on LSM levels. 

Semaglutide -3.08 kPa (-3.39,-

2.77) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

LSM levels. 

Dapagliflozin -1.67 kPa (-

4.49,1.16) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dapagliflozin therapy probably 

has no effect on LSM levels. 

Empagliflozin -0.49 kPa (-

1.11,0.12) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Empagliflozin therapy probably 

has no effect on LSM levels. 

Tofogliflozin 0.46 kPa (-

0.89,1.82) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on LSM levels. 

CI= confidence interval. 

 

Table 9 Body weight (BW) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -3.75 kg (-6.34,-

1.15) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Liraglutide therapy probably 

reduces body weight. 

Exenatide -4.40 kg (-8.12,-

0.69) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may reduce 

body weight. 

Dulaglutide -2.14 kg (-

8.45,4.16) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on body weight. 
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Semaglutide -8.14 kg (-11.45,-

4.84) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

body weight. 

Dapagliflozin -3.48 kg (-5.88,-

1.08) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy could 

reduce body weight. 

Empagliflozin -2.60 kg (-

7.31,2.12) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on body weight. 

Ipragliflozin -3.04 kg (-

7.54,1.47) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably has 

no effect on body weight. 

Tofogliflozin 1.60 kg (-

4.71,7.90) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on body weight. 

CI= confidence interval. 

 

Table 10 Body mass index (BMI) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -1.49 kg/m² (-

2.39,-0.59) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

BMI. 

Exenatide -1.86 kg/m² (-

3.12,-0.59) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may reduce 

BMI. 

Dulaglutide -1.00 kg/m² (-

3.10,1.09) 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on BMI. 
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㊉㊉㊉㊀ 

Dapagliflozin -1.13 kg/m² (-

2.14,-0.11) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Dapagliflozin therapy probably 

reduces BMI. 

Empagliflozin -1.07 kg/m² (-

2.45,0.31) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on BMI. 

Ipragliflozin -1.07 kg/m² (-

2.64,0.50) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably has 

no effect on BMI. 

Luseogliflozin -0.83 kg/m² (-

2.83,1.16) 

㊉㊀㊀㊀ 

Very low due to 

very serious risk of 

bias and serious 

indirectness 

Whether luseogliflozin therapy has 

an effect on BMI is uncertain. 

CI= confidence interval. 

 

Table 11 Waist circumference (WC) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -4.53 cm (-7.37,-

1.69) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Liraglutide therapy probably 

reduces waist circumference. 

Exenatide -6.12 cm (-10.26,-

1.97) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may reduce 

waist circumference. 

Dapagliflozin -2.78 cm (-

5.61,0.06) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy has no effect 

on waist circumference. 
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Empagliflozin -1.30 cm (-

7.54,4.94) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on waist circumference. 

Ipragliflozin -3.70 cm (-

8.80,1.40) 

㊉㊉㊀㊀ 

Low due to very 

serious risk of bias 

Ipragliflozin therapy may have no 

effect on waist circumference. 

CI= confidence interval. 

 

Table 12 Systobic blood pressure (SBP) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -3.27 mmHg (-

7.45,0.91) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect 

on systobic blood pressure. 

Exenatide -3.11 mmHg (-

8.46,2.25) 

㊉㊀㊀㊀ 

Very low due to 

very serious risk of 

bias and serious 

indirectness 

Whether exenatide therapy has an 

effect on systobic blood pressure 

is uncertain. 

Semaglutide -2.24 mmHg (-

4.20,-0.27) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

systobic blood pressure. 

Dapagliflozin -3.61 mmHg (-

9.84,2.61) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dapagliflozin therapy probably 

has no effect on systobic blood 

pressure. 

Empagliflozin 5.09 mmHg (-

4.90,15.09) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Empagliflozin therapy probably 

has no effect on systobic blood 

pressure. 

Ipragliflozin -3.90 mmHg (- Low due to very Ipragliflozin therapy may reduce 
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6.79,-1.01) 

㊉㊉㊀㊀ 

serious risk of bias systobic blood pressure. 

CI= confidence interval. 

 

Table 13 Diastolic blood pressure (DBP) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide 0.24 mmHg (-

2.76,3.24) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect on 

diastolic blood pressure. 

Exenatide -0.77 mmHg (-

4.14,2.60) 

㊉㊀㊀㊀ 

Very low due to 

very serious risk of 

bias and serious 

indirectness 

Whether exenatide therapy has an 

effect on diastolic blood pressure 

is uncertain. 

Semaglutide -0.38 mmHg (-

1.41,0.64) 

㊉㊉㊉㊉ 

High Semaglutide therapy has no effect 

on diastolic blood pressure. 

Dapagliflozin -1.59 mmHg (-

5.41,2.23) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dapagliflozin therapy probably 

has no effect on diastolic blood 

pressure. 

Empagliflozin 1.93 mmHg (-

4.47,8.33) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Empagliflozin therapy probably 

has no effect on diastolic blood 

pressure. 

Ipragliflozin 0.33 mmHg (-

1.50,2.17) 

㊉㊉㊀㊀ 

Low due to very 

serious risk of bias 

Ipragliflozin therapy may have no 

effect on diastolic blood pressure. 

CI= confidence interval. 

 

Table 14 Blood lipids total cholesterol (TC) 
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Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -0.24 mmol/L (-

0.55,0.06) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Liraglutide therapy probably has 

no effect on TC levels. 

Exenatide -0.33 mmol/L (-

0.74,0.07) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on TC levels. 

Semaglutide 0.13 mmol/L (-

0.13,0.39) 

㊉㊉㊉㊉ 

High Semaglutide therapy has no effect 

on TC levels. 

Dapagliflozin 0.30 mmol/L (-

0.19,0.78) 

㊉㊀㊀㊀ 

Very low due to very 

serious risk of bias 

and serious 

indirectness 

Whether dapagliflozin therapy has 

an effect on TC levels is 

uncertain. 

Empagliflozin -0.23 mmol/L (-

0.76,0.30) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on TC levels. 

Ipragliflozin 0.05 mmol/L (-

0.28,0.38) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Ipragliflozin therapy may have no 

effect on TC levels. 

Tofogliflozin -0.01 mmol/L (-

0.81,0.79) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on TC levels. 

CI= confidence interval. 

 

Table 15 Triglycerides (TG) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 
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Liraglutide -0.21 mmol/L (-

0.44,0.02) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Liraglutide therapy probably has 

no effect on TG levels. 

Exenatide -0.22 mmol/L (-

0.44,0.05) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on TG levels. 

Dulaglutide -0.36 mmol/L (-

2.77,2.06) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on TG levels. 

Semaglutide -0.25 mmol/L (-

0.40,-0.10) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

TG levels. 

Dapagliflozin -0.22 mmol/L (-

0.46,0.01) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Dapagliflozin therapy may have 

no effect on TG levels. 

Empagliflozin -0.09 mmol/L (-

0.60,0.41) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on TG levels. 

Ipragliflozin -0.26 mmol/L (-

0.48,-0.04) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably 

reduces TG levels. 

Tofogliflozin 0.52 mmol/L (-

0.12,1.16) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on TG levels. 

CI= confidence interval. 

Table 16 High density lipoprotein-cholesterol (HDL-C) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 
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Liraglutide 0.08 mmol/L 

(0.02,0.15) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Liraglutide therapy probably 

increase HDL-C levels. 

Exenatide 0.07 mmol/L (-

0.02,0.17) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Exenatide therapy probably has 

no effect on HDL-C levels. 

Dulaglutide -0.02 mmol/L (-

0.58,0.54) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on HDL-C levels. 

Semaglutide 0.05 mmol/L 

(0.01,0.09) 

㊉㊉㊉㊉ 

High Semaglutide therapy could 

increase HDL-C levels. 

Dapagliflozin 0.14 mmol/L 

(0.06,0.21) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

inconsistency 

Dapagliflozin therapy may 

increase HDL-C levels. 

Empagliflozin 0.03 mmol/L (-

0.07,0.14) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on HDL-C levels. 

Ipragliflozin 0.08 mmol/L 

(0.01,0.14) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably 

increases HDL-C levels. 

CI= confidence interval. 

 

 

Table 17 Low density lipoprotein-cholesterol (LDL-C) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -0.05 mmol/L (-

0.35,0.25) 

Moderate due to Liraglutide therapy probably has 
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㊉㊉㊉㊀ serious inconsistency no effect on LDL-C levels. 

Exenatide -0.28 mmol/L (-

0.73,0.18) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Exenatide therapy probably has 

no effect on LDL-C levels. 

Dulaglutide 0.10 mmol/L (-

2.11,2.31) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on LDL-C levels. 

Semaglutide 0.16 mmol/L (-

0.16,0.48) 

㊉㊉㊉㊉ 

High Semaglutide therapy has no effect 

on LDL-C levels. 

Dapagliflozin -0.03 mmol/L (-

0.37,0.31) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy has no 

effect on LDL-C levels. 

Empagliflozin -0.09 mmol/L (-

0.55,0.37) 

㊉㊉㊉㊉ 

High Empagliflozin therapy has no 

effect on LDL-C levels. 

Ipragliflozin 0.06 mmol/L (-

0.33,0.46) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Ipragliflozin therapy probably has 

no effect on LDL-C levels. 

CI= confidence interval. 

 

 

Table 18 Serum adiponectin 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide 
3.03μg/ml (-

0.43,6.49) 

㊉㊉㊉㊉ 

High Liraglutide therapy has no effect 

on serum adiponectin. 
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Exenatide -1.59μg/ml (-

6.13,2.96) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Exenatide therapy probably has 

no effect on serum adiponectin. 

Dapagliflozin -1.61μg/ml (-

5.02,1.81) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Dapagliflozin therapy probably 

has no effect on serum 

adiponectin. 

Ipragliflozin -7.18μg/ml (-

13.13,-1.23) 

㊉㊀㊀㊀ 

Very low due to very 

serious risk of bias 

and serious 

indirectness 

Whether ipragliflozin therapy has 

an effect on serum adiponectin is 

uncertain. 

CI= confidence interval. 

 

 

Table 19 Fasting blood glucose (FBG) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -0.77 mmol/L (-

1.19,-0.35) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

FBG levels. 

Exenatide -0.36 mmol/L (-

0.91,0.20) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on FBG levels. 

Dulaglutide -1.32 mmol/L (-

10.13,7.49) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on FBG levels. 

Semaglutide -1.35 mmol/L (-

3.01,0.32) 

㊉㊉㊉㊉ 

High Semaglutide therapy has no 

effect on FBG levels. 

Dapagliflozin -0.75 mmol/L (- High Dapagliflozin therapy could 
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1.12,-0.39) 

㊉㊉㊉㊉ 

reduce FBG levels. 

Empagliflozin 0.06 mmol/L (-

0.44,0.55) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Empagliflozin therapy probably 

has no effect on FBG levels. 

Ipragliflozin -0.33 mmol/L (-

0.84,0.18) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably 

has no effect on FBG levels. 

Tofogliflozin 0.67 mmol/L (-

0.95,2.29) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on FBG levels. 

Luseogliflozin -2.32 mmol/L (-

16.74,12.10) 

㊉㊀㊀㊀ 

Very low due to very 

serious risk of bias 

and serious 

indirectness 

Whether luseogliflozin therapy 

has an effect on FBG levels is 

uncertain. 

CI= confidence interval. 

 

 

Table 20 Postprandial blood glucose (PBG) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -1.70 mmol/L (-

3.74,0.34) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Liraglutide therapy probably has 

no effect on PBG levels. 

Exenatide -0.15 mmol/L (-

2.32,2.02) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may have no 

effect on PBG levels. 

Dapagliflozin -2.14 mmol/L (-

3.67,-0.61) 

High Dapagliflozin therapy could 

reduce PBG levels. 
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㊉㊉㊉㊉ 

CI= confidence interval. 

 

Table 21 Glycosylated hemoglobin (HbA1c) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -0.50% (-0.81,-

0.19) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

HbA1c levels. 

Exenatide -0.41% (-

0.82,0.00) 

㊉㊉㊀㊀ 

Low due to serious 

risk of bias and 

indirectness 

Exenatide therapy may reduce 

HbA1c levels. 

Dulaglutide -0.65% (-

1.47,0.17) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Dulaglutide therapy probably has 

no effect on HbA1c levels. 

Semaglutide -0.93% (-1.23,-

0.63) 

㊉㊉㊉㊉ 

High Semaglutide therapy could reduce 

HbA1c levels. 

Dapagliflozin -0.72% (-1.01,-

0.42) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy could 

reduce HbA1c levels. 

Empagliflozin -0.12% (-

0.64,0.39) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Empagliflozin therapy probably 

has no effect on HbA1c levels. 

Ipragliflozin -0.36% (-

0.77,0.04) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably has 

no effect on HbA1c levels. 



115 

 

Tofogliflozin -0.06% (-

0.67,0.55) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Tofogliflozin therapy probably 

has no effect on HbA1c levels. 

Luseogliflozin -1.05% (-1.80,-

0.30) 

㊉㊀㊀㊀ 

Very low due to very 

serious risk of bias 

and serious 

indirectness 

Whether luseogliflozin therapy 

has an effect on HbA1c levels is 

uncertain. 

CI= confidence interval. 

 

Table 22 Glucose and homeostasis model assessment (HOMA-IR) 

Comparison Mean difference 

(95% CI) 

Certainty in 

treatment effects 

Plain text summary 

Liraglutide -1.57 (-2.18,-0.96) 

㊉㊉㊉㊉ 

High Liraglutide therapy could reduce 

HOMA-IR. 

Exenatide -0.34 (-1.53,0.86) 

㊉㊉㊉㊀ 

Moderate due to 

serious indirectness 

Exenatide therapy probably has 

no effect on HOMA-IR. 

Semaglutide -0.29 (-1.19,0.61) 

㊉㊉㊉㊉ 

High Semaglutide therapy has no effect 

on HOMA-IR. 

Dapagliflozin -0.84 (-1.53,-0.15) 

㊉㊉㊉㊉ 

High Dapagliflozin therapy could 

reduce HOMA-IR. 

Empagliflozin -0.11 (-0.49,0.27) 

㊉㊉㊉㊀ 

Moderate due to 

serious inconsistency 

Empagliflozin therapy probably 

has no effect on HOMA-IR. 

Ipragliflozin -0.60 (-1.01,-0.19) 

㊉㊉㊉㊀ 

Moderate due to 

serious risk of bias 

Ipragliflozin therapy probably 

reduces HOMA-IR. 

CI= confidence interval. 

 

 

 


