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Abstract
BACKGROUND 
Nonalcoholic fatty liver disease (NAFLD) is a major chronic liver disorder 
worldwide, and there is no established treatment for this disease. We conducted a 
network meta-analysis (NMA) to compare existing treatments, which include four 
classes of antidiabetic drugs, and examined the optimum treatments for NAFLD.

AIM 
To compare the effectiveness of different treatments for NAFLD.

METHODS 
An NMA was conducted using Stata 14.0 (Corporation LLC, College Station, 
United States) and R (X64 3.6.3 version) in this study. Eligible randomized 
controlled trials (RCTs) were searched in the PubMed, Cochrane Library, Embase, 
Medline and Web of Science databases from database inception to April 2021. 
Two researchers independently screened the available studies in strict accordance 
with inclusion and exclusion criteria. The Cochrane Risk of Bias tool was used to 
evaluate the risk of bias of the included studies. The variables with and without 
dimensional differences were calculated as the standardized mean difference and 
weighted mean difference, respectively. An inconsistency model and “node-
splitting” technique were used to test for inconsistency. Funnel plots were used to 
evaluate publication bias.

RESULTS 
Twenty-two eligible RCTs involving 1377 participants were eventually included 
in our analysis. Data were pooled using a random-effects model. Our NMA 
results revealed that glucagon-like peptide-1 receptor agonists (GLP-1RAs) were 
the most effective treatment, yielding improvements in hepatic fat content (HFC), 
alanine aminotransferase (ALT), aspartate aminotransferase (AST), serum γ-
glutamyl transferase (GGT) and body weight [surface under the cumulative 
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ranking curve (SUCRA) = 99.6%, 92.6%, 82.8%, 92.3% and 99.6%, respectively], 
while thiazolidinediones (TZDs) were the best intervention for reducing the 
NAFLD activity score (NAS; SUCRA = 98.9%). In addition, moderate performance 
was observed for the sodium glucose cotransporter-2 inhibitors groups (SUCRA = 
25.1%, 66.2%, 63.5%, 58.2% and 71.9% for HFC, ALT, AST, GGT and body weight, 
respectively). However, metformin performed poorly according to most 
indicators (SUCRA = 54.5%, 0.3%, 19.5%, 33.7%, 57.7% and 44.3% for HFC, NAS, 
ALT, AST, GGT and body weight, respectively).

CONCLUSION 
GLP-1RAs may be the optimum choice for most patients with NAFLD. However, 
TZDs are considered the most effective therapies in NAFLD patients with 
histological disease activity.

Key Words: Antidiabetic drugs; Glucagon-like peptide-1 receptor agonists; Nonalcoholic 
fatty liver disease; Network meta-analysis; Thiazolidinediones
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Core Tip: We performed a network meta-analysis and compared the effectiveness of 
different treatments for nonalcoholic fatty liver disease. In this study, glucagon-like 
peptide-1 receptor agonists and thiazolidinediones were revealed to be the best 
interventions for nonalcoholic fatty liver disease, and these findings could help 
clinicians make significant decisions in clinical practice. Furthermore, we address the 
possibility of using sodium glucose cotransporter-2 inhibitors in nonalcoholic fatty 
liver disease; however, trials with larger sample sizes are needed to obtain high-quality 
evidence.
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) has become one of the most common forms 
of chronic liver diseases worldwide and encompasses a spectrum of fatty liver diseases 
ranging from nonalcoholic fatty liver (NAFL) to nonalcoholic steatohepatitis and 
eventually to cirrhosis and hepatocellular carcinoma[1,2]. The pathogenesis of NAFLD 
is not well understood; however, it has been indicated that the incidence of NAFLD 
often parallels the prevalence of obesity, and a large number of NAFLD patients 
experience metabolic disorder complications, including type 2 diabetes mellitus 
(T2DM), hyperlipidemia and metabolic syndrome[3,4]. These comorbidities increase 
the risk of adverse cardiovascular and cerebrovascular events. Therefore, it has been 
proposed that the term NAFLD be changed to metabolic-associated fatty liver disease 
for a better understanding of the disease[5]. In view of the above findings, changes to 
improve eating habits and lifestyle are recommended by clinicians, and this appears to 
be a basic strategy. To date, there have been no established pharmacotherapies for 
NAFLD; nonetheless, the application of antidiabetic drugs has emerged as a major 
therapeutic strategy.

Studies involving antidiabetic drugs in NAFLD patients have shown promising 
results. Thiazolidinediones (TZDs) and metformin have been confirmed to improve 
biochemical parameters and lipid metabolism[6,7]. Glucagon-like peptide-1 receptor 
agonists (GLP-1RAs), including liraglutide and exenatide, present good effects on 
decreasing hepatic fat content (HFC), body weight and liver enzymes. In addition, 
sodium glucose cotransporter-2 inhibitors (SGLT2), a new class of antidiabetic drugs, 
exert beneficial effects on body weight and abdominal fat area, which are accompanied 
by improvements in liver steatosis and fibrosis[8,9].
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Although diverse interventions have been applied in an attempt to treat NAFLD, 
comprehensive comparisons among treatments are lacking. The aim of this network 
meta-analysis (NMA) research was to compare these interventions and assess drug 
options by analyzing the existing evidence. Based on the outcomes we defined, we 
identified those drugs that could improve the clinical outcomes of NAFLD. 
Additionally, outcomes with hierarchical ordering of interventions were determined to 
help clinicians make individualized treatment decisions.

MATERIALS AND METHODS
Search strategy and study selection
The protocol of this review was registered on PROSPERO (ID: CRD42021250990). The 
search strategy was designed and performed separately by two researchers (Huang YZ 
and Zhang LL). A search for all NAFLD antidiabetic drug treatment randomized 
controlled trials (RCTs) was conducted in the PubMed, Cochrane Library, Embase, 
Medline and Web of Science databases from database inception to April 2021. Without 
language restriction, medical subject headings combined with free terms were 
conducted using “nonalcoholic fatty liver disease”, “nonalcoholic steatohepatitis”, 
“glucagon-like peptide-1 receptor agonists”, “metformin”, “thiazolidinediones”, 
“sodium glucose cotransporter-2 inhibitors”, “randomized controlled trials” and other 
relevant conceptual keywords.

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) Patients diagnosed with NAFLD; (2) Drug 
interventions including GLP-1RAs, metformin, TZDs or SGLT2; (3) Clearly reported 
outcome indicators; and (4) RCTs. The exclusion criteria were as follows: (1) Animal or 
cell models; (2) Duplicate articles; (3) Reviews, conference abstracts, retrospective 
studies or cross-sectional studies; and (4) Patients with fatty liver caused by alcohol or 
other known agents.

Data extraction and outcome indicators
Three reviewers assessed the available studies independently (Chen XY, Wang C and 
Yang GY). The titles and abstracts of the obtained articles were screened, and articles 
that did not meet the inclusion criteria were excluded. A full-text read was 
implemented by the reviewers if an article met the inclusion criteria. Any discrep-
ancies between researchers were resolved by discussion or arbitrated by an 
experienced investigator (Zhang LL). The predefined primary outcomes included (1) 
HFC; (2) NAFLD activity score (NAS); (3) Alanine aminotransferase (ALT); and (4) 
Aspartate aminotransferase (AST). Secondary outcomes were (1) serum γ-glutamyl 
transferase (GGT) and (2) body weight.

Quality assessment
The Cochrane Risk of Bias tool was used to evaluate the risk of bias (ROB) of the 
included studies[10]. Seven domains of ROB were estimated to define the included 
studies as having a high, low, or unclear ROB, including “random sequence 
generation”, “allocation concealment”, “blinding of participants and personnel”, 
“blinding of outcome assessment”, “incomplete outcome data”, “selective reporting”, 
and “other bias”. The judgment of ROB was carried out by two authors separately in 
Review Manager (Version 5.4).

Statistical analysis
First, an inconsistency model was constructed for the measurement of global 
inconsistency generation, which outputs a P value. P < 0.05 was considered to indicate 
significant inconsistency. Then, we constructed network plots of outcome indicators to 
exhibit all the available evidence of each treatment (Figure 1). As the indicators were 
continuous variables, the variables with and without dimensional differences were 
calculated as the standardized mean difference (SMD) and weighted mean difference 
(WMD), respectively. To explore whether there was a potential source of local 
inconsistency in our network, the “node-splitting” technique was implemented by 
comparing the direct evidence to the indirect evidence from the entire network (with P 
value < 0.05 indicating local inconsistency). A comparison-adjusted funnel plot was 
constructed to evaluate publication bias. As an estimated probability used to rank the 
target interventions, the surface under the cumulative ranking curve (SUCRA) was 
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Figure 1 Network of evidence of included studies. GLP-1: Glucagon-like peptide-1 receptor agonists; TZD: Thiazolidinediones; MET: Metformin; SGLT2: 
Sodium glucose cotransporter-2 inhibitors; PLA: Placebo; HFC: Hepatic fat content; NAS: Nonalcoholic fatty liver disease activity score; ALT: Alanine 
aminotransferase; AST: Aspartate aminotransferase; GGT: Serum γ-glutamyl transferase.

displayed as a simple numerical statistical cumulative ranking probability plot for 
various interventions. The higher the SUCRA value, the greater the possibility of a 
given treatment being at the highest level or highly effective; a value of zero means 
that the treatment is the worst. All the analyses above were performed by Stata 14.0 
(Corporation LLC, College Station, United States) and R (X64 3.6.3 version). Statistical 
review of this study was performed by a biomedical statistician.

RESULTS
Baseline characteristics and quality assessment
A total of 1515 records were initially screened from the database, and reading the title 
and abstract yielded 201 articles that were initially included. Subsequently, 179 articles 
were eliminated based on full-text examination: 149 articles describing studies that 
were not RCTs, 15 articles that involved single-arm research or self-controls with 
different doses in the control group, 3 articles that represented duplicate research, and 
12 articles that lacked outcome indicators. Finally, only 22 studies including 1377 
participants were considered eligible for this NMA. The literature selection process is 
shown in Figure 2.

Data were retrieved from studies published from November 2006 to February 2021. 
All the participants in the studies were diagnosed with NAFLD, and the duration of 
the trials varied from 2 mo to 24 mo (Table 1). Among the 22 included trials, all trials 
described in detail the generation of random sequences, 16 trials described the 
concealment approach, and 2 trials did not describe the blinding methods related to 
participants, implementers, or outcome measurers. Three trials did not have complete 
data, and only 1 trial exhibited selective outcome reporting. The quality assessment is 
shown in Supplementary Figure 1.

Inconsistency and publication bias
According the inconsistency model and “node-splitting” technique, the results 
regarding primary and secondary outcomes presented no statistical significance, 

https://f6publishing.blob.core.windows.net/6e7e0db7-5743-4a95-9a95-c5d94e8a2c2e/WJD-12-1576-supplementary-material.pdf
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Table 1 Characteristics of included studies

Baseline age (mean ± SD, median, 
range)Ref. Treatment and sample 

size (n)
Intervention group Control group

Treatment duration 
(mo) Studying area

Zhang et al[12], 2020 GLP-1RAs vs TZDs (30 vs 30) 50.2 ± 11.5 51.5 ± 12.1 6 China

Fan et al[33], 2013 GLP-1RAs vs MET (49 vs 68) 51.0 ± 10.1 54.7 ± 12.1 3 China

Feng et al[28], 2017 GLP-1RAs vs MET (29 vs 29) 46.8 ± 9.7 46.3 ± 12.3 6 China

Smits et al[34], 2016 GLP-1RAs vs PLA (17 vs 17) 60.8 ± 7.4 65.8 ± 5.8 3 Netherlands

Armstrong et al[15], 2016 GLP-1RAs vs PLA (26 vs 26) 50.0 ± 11.0 52.0 ± 12.0 12 United 
Kingdom

Hajiaghamohammadi et al[35], 
2012

MET vs TZDs (22 vs 22) 32.6 ± 6.4 32.6 ± 6.4 2 Iran

Razavizade et al[31], 2013 MET vs TZDs (40 vs 40) 36.4 ± 9.0 34.2 ± 6.8 4 Iran

Shargorodsky et al[36], 2012 MET vs PLA (32 vs 31) 51.9 ± 10.9 55.2 ± 14.0 4 Israel

Kazemi et al[37], 2011 MET vs PLA (18 vs 15) 41.5 (25-58) 43.5 (26-62) 6 Iran

Haukeland et al[30], 2009 MET vs PLA (20 vs 24) 44.3 ± 9.0 49.9 ± 12.8 6 Norway

Omer et al[29], 2010 MET vs TZDs (22 vs 20) 48.0 ± 9.8 49.3 ± 6.0 12 Turkey

Anushiravani et al[38], 2019 MET vs TZDs (30 vs 30) NA NA 3 Iran

Ito et al[9], 2017 SGLT2 vs TZDs (32 vs 34) 57.3 ± 12.1 59.1 ± 9.8 6 Japan

Kinoshita et al[26], 2020 SGLT2 vs TZDs (32 vs 33) 58.7 ± 9.1 59.0 ± 10.9 7 Japan

Eriksson et al[39], 2018 SGLT2 vs PLA (21 vs 21) 65.0 ± 6.5 65.6 ± 6.1 3 Sweden

Chehrehgosha et al[8], 2021 SGLT2 vs TZDs (35 vs 34) 50.5 ± 8.4 52.5 ± 7.9 6 Iran

Yoneda et al[27], 2021 TZDs vs SGLT2 (19 vs 21) 58.8 ± 8.1 58.4 ± 12.2 6 Japan

Belfort et al[6], 2006 TZDs vs PLA (26 vs 21) 51.0 ± 7.0 51.0 ± 10.0 6 United States

Ratziu et al[40], 2008 TZDs vs PLA (32 vs 31) 53.1 ± 11.5 54.1 ± 10.4 12 France

Cusi et al[41], 2016 TZDs vs PLA (50 vs 51) 52.0 ± 10.0 49.0 ± 11.0 18 United States

Sanyal et al[42], 2010 TZDs vs PLA (80 vs 83) 47.0 ± 12.6 45.4 ± 11.2 24 United States

Aithal et al[43], 2008 TZDs vs PLA (37 vs 37) 55 (27-73) 52 (28-71) 12 United 
Kingdom

GLP-1RAs: Glucagon-like peptide-1 receptor agonists; TZDs: Thiazolidinediones; MET: Metformin; SGLT2: Sodium glucose co-transporter-2; PLA: Placebo.

which indicated the absence of inconsistency. Funnel plots were used to examine for 
publication bias, and the plots of the outcome indicators were symmetrical 
(Supplementary Figure 2). In addition, Begg’s test for asymmetry was applied to HFC, 
NAS, ALT, AST, GGT and body weight and yielded p values of 0.548, 0.669, 0.753, 
0.675, 0.902 and 0.137, respectively, which confirmed the lack of publication bias.

Primary outcomes
The league plots of primary and secondary outcomes are displayed in Figure 3. 
Regarding the efficacy of the interventions, all the comparisons were statistically 
significant in the HFC set except for one comparison [TZDs vs metformin, mean 
difference (MD) = -1.10, confidence interval (CI) (-3.56, -1.36)]. Two comparisons had 
no statistical significance in the NAS set [GLP-1RAs vs placebo, MD = -0.50, CI (-1.27, 
0.27); TZDs vs GLP-1RAs, MD =-0.99, CI (-2.03, 0.06)]. Three comparisons were 
observed to be significant in the ALT set [GLP-1RAs vs placebo, SMD = -0.67, CI (-1.12, 
-0.22); TZDs vs placebo, SMD = -0.40, CI (-0.78, -0.03); metformin vs GLP-1RAs, SMD = 
0.58, (CI 0.20, 0.96)], and three comparisons were found to be significant in the AST set 
[GLP-1RAs vs placebo, SMD = -0.53, CI (-0.86, -0.22); SGLT2 vs placebo, SMD = -0.43, 
CI (-0.79, -0.08); TZDs vs placebo, SMD = -0.45, CI (-0.70, -0.21)]. A SUCRA line was 
generated to rank the hierarchy of each intervention and indicated that GLP-1RAs 
were the most effective treatment for the outcomes (SUCRA = 99.6%, 92.6% and 82.8% 

https://f6publishing.blob.core.windows.net/6e7e0db7-5743-4a95-9a95-c5d94e8a2c2e/WJD-12-1576-supplementary-material.pdf
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Figure 2 Literature screening flowchart. RCTs: Randomized controlled trials.

for HFC, ALT and AST, respectively). Nonetheless, TZDs were observed to satisfy 
rank probabilities for NAS and HFC (SUCRA = 98.9% and 70.5%, respectively) 
(Supplementary Figure 3).

Secondary outcomes
We performed an NMA of secondary outcomes as well. Two comparisons were 
observed to be significant in the GGT set [GLP-1RAs vs placebo, SMD = -0.89, CI (-1.57, 
-0.21); TZDs vs GLP-1RAs, SMD = 0.82, CI (0.11, 1.53)]. Two comparisons had no 
significance for body weight [metformin vs placebo, MD = -0.47, CI (-3.18, 2.24); SGLT2 
vs metformin, MD = -1.60, CI (-4.52, 1.32)]. According to the SUCRA lines, GLP-1RAs 
were the most effective treatment for secondary outcomes (SUCRA = 92.3% and 99.6% 
for GGT and body weight, respectively).

DISCUSSION
The present NMA provides important evidence supporting the use of GLP-1RAs in 
treating NAFLD, with effectiveness demonstrated for both primary and secondary 
outcomes except NAS. The probabilities of recommendation of GLP-1RAs reached a 
surprisingly high priority. Moreover, promising effectiveness of TZDs with regard to 
the NAS set was observed. These results provide useful evidence that can help 
clinicians prescribe individualized drugs for patients with different stages of NAFLD.

At present, NAFLD has been considered more of a hepatic manifestation of 
metabolic syndrome than a class of chronic liver disease due to its association with 
visceral obesity and insulin resistance[11,12]. In addition, NAFLD is reported to occur 
in 70%-90% of patients with T2DM. Therefore, antidiabetic drugs are utilized in an 
attempt to improve the situation for patients with NAFLD.

GLP-1RAs are a new class of glucose-lowering drugs approved for the treatment of 
T2DM and obesity[13,14]. The mechanism through which GLP-1RAs improve NAFLD 
is not only a decrease in weight but also a promotion of the ability of hepatocytes to 
resolve excessive lipid status through lipid transport, beta-oxidation, and de novo 
lipogenesis[15]. In addition, GLP-1RAs can improve NAFLD, especially HFC, through 
the augmentation of adiponectin levels, and a study has demonstrated that hypoad-

https://f6publishing.blob.core.windows.net/6e7e0db7-5743-4a95-9a95-c5d94e8a2c2e/WJD-12-1576-supplementary-material.pdf
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Figure 3 Relative effects of various outcomes. Treatments are ranked according to their chance of being the best treatment. “High” means the highest 
probability of being the best treatment, and “Low” means the lowest probability of being the best treatment. Numbers in the crimson boxes are the SUCRA (surface 
under the cumulative ranking curve) values, which represent the level of treatment. The higher the value, the greater the probability of being the best intervention. 
Significant pairwise comparisons are highlighted in TextTitle and underlined. GLP-1: Glucagon-like peptide-1 receptor agonists; TZDs: Thiazolidinediones; Met: 
Metformin; SGLT2: Sodium glucose cotransporter-2 inhibitors; Pla: Placebo; HFC: Hepatic fat content; NAS: Nonalcoholic fatty liver disease activity score; ALT: 
Alanine aminotransferase; AST: Aspartate aminotransferase; GGT: Serum γ-glutamyl transferase.

iponectinemia can induce fat deposition in the liver and the progression of fatty 
hepatitis[16]. As an anti-inflammatory factor, adiponectin has been proven to promote 
fatty acid oxidation in the liver by activating AMP-activated protein kinase[17]. 
However, according to the current literature, weight loss is the most important factor 
in NAFLD improvement[18,19]. A meta-analysis showed that weight loss ≥ 5% was 
associated with steatosis improvements, while weight loss ≥ 7% was correlated with 
improved histological disease activity[20]. In our research, GLP-1RAs presented an 
enormous advantage in weight loss (SUCRA = 99.6%) and achieved a significant 
improvement compared with other interventions, which may explain their priority 
being highest in other sets. Furthermore, liver cells express GLP-1R, and our previous 
animal study showed that liraglutide could protect against inflammatory stress by 
inhibiting the activation of JNK, indicating that the benefit of liraglutide treatment in 
NAFLD is not related solely to the net effect of weight loss[21]. However, GLP-1RAs 
did not appear to be the best option for NAS in this study (SUCRA = 64.4%). Among 
the included studies involving GLP-1RA intervention, only one study performed 
research on NAS[15]. Although liraglutide did not demonstrate significance for NAS, a 
greater proportion of patients had improvements in steatosis and hepatocyte 
ballooning in that trial[15]. Referencing the small population in their research, 
Armstrong et al[15] speculate that a significant change in NAS could be identified in a 
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larger study. More studies on NAS are needed to verify the effectiveness of GLP-1RAs.
TZDs have been widely studied as a prospective treatment for NAFLD. The results 

of our NMA indicated that TZDs are beneficial for histological resolution (SUCRA = 
98.9% and 70.5%, NAS and HFC, respectively), which is consistent with previous 
meta-analyses[22,23]. As insulin sensitizers, TZDs greatly reduce liver fat accumu-
lation and inflammation by ameliorating insulin resistance[18,24]. Furthermore, the 
adhibition of TZDs increases serum adiponectin level and inhibits triglyceride 
synthesis in the liver. However, TZDs are not helpful for weight reduction. In fact, 
therapeutic use of TZDs has usually led to weight gain, which appears to conflict with 
the major goal of NAFLD treatment. The reason for this paradox may be the result of 
fat redistribution from visceral to subcutaneous adipose tissue[25]. In addition, 
research that directly compares GLP-1RAs and TZDs remains needed to assess their 
effectiveness regarding liver histology. Since the incidence of NAFLD in diabetic 
patients is high and the mechanisms of GLP-1RAs and TZDs are different, whether 
GLP-1RAs and TZDs in combination could have a synergistic effect on NAFLD 
warrants clinical study.

Moderate performance of SGLT2 regarding both primary and secondary outcomes 
was observed in this study. SGLT2 displayed great effects on weight loss and 
abdominal fat area; however, these effects were equivalent to those of TZDs in our 
included trials[8,9,26,27]. Moreover, there was no ranking of SGLT2 in the NAS set 
due to the lack of related research. Powerful evidence from high-quality, long-term 
and large-size studies is warranted to evaluate the effectiveness of SGLT2. Regarding 
metformin, it yielded poor results in our research. Although metformin has the ability 
to improve hepatic insulin sensitivity, it offers no advantage in improving HFC or 
liver histology compared with other interventions and placebo and no advantage in 
liver enzyme groups[28-31]. Nonetheless, new therapies, such as metformin combined 
with insulin, have presented promising effectiveness for HFC[32]. Further data from 
large multicenter RCTs are needed to assess its effectiveness.

Strengths and limitations
Our NMA combined all the eligible direct and indirect evidence to simultaneously 
compare interventions in patients with NAFLD, which is the greatest advantage of our 
study. Furthermore, our study is significant because drug interventions for NAFLD 
are complex and multifaceted and no established treatments for this disease exist.

The limitations of our study need to be acknowledged. First, the duration of 
treatment varied from 2 mo to 24 mo, which may lead to false credibility in the 
endpoint assessment of patients. Second, the side effects of interventions, which may 
influence treatment options in clinical practice, were not analyzed in this study. 
Finally, potential factors that could introduce bias into our results exist.

CONCLUSION
In summary, our NMA indicated that GLP-1RAs are the optimum therapeutic 
approach to improve HFC, abnormally elevated liver enzymes and overweight, while 
TZDs are the most promising intervention to ameliorate liver inflammation. The 
evidence from our NMA can guide the development of clinical guidelines and thus 
help clinicians make individualized decisions in clinical practice. Large, multicenter 
prospective randomized trials with liver biopsy data regarding new classes of glucose-
lowering drugs are needed to confirm our results.

ARTICLE HIGHLIGHTS
Research background
Nonalcoholic fatty liver disease (NAFLD) is becoming a major chronic liver disorder 
worldwide. Patients with NAFLD usually experience metabolic disorder complic-
ations, including type 2 diabetes mellitus, hyperlipidemia and metabolic syndrome. 
However, there are no established pharmacotherapies for NAFLD.

Research motivation
The use of antidiabetic drugs, including thiazolidinediones (TZDs), metformin, 
glucagon-like peptide-1 receptor agonists (GLP-1RAs) and sodium glucose cotrans-
porter-2 inhibitors (SGLT2), has emerged as a major therapeutic strategy to treat 



Huang YZ et al. Treatment comparisons in NAFLD

WJD https://www.wjgnet.com 1584 September 15, 2021 Volume 12 Issue 9

patients with NAFLD. However, it is difficult for clinicians to decide which 
intervention is best for treating patients with NAFLD due to an absence of compre-
hensive comparisons among treatments.

Research objectives
In this study, we compared the effectiveness of different treatments for NAFLD. The 
results provide new evidence that can guide the development of clinical guidelines 
and thus help clinicians make individualized decisions in clinical practice.

Research methods
The Cochrane Risk of Bias tool was used to assess the risk of bias of the included 
studies. Data analysis was performed by Stata 14.0 (Corporation LLC, College Station, 
United States) and R (X64 3.6.3 version) and included inconsistency modeling, the 
“node-splitting” technique, Begg’s test and the construction of plots of the surface 
under the cumulative ranking curve.

Research results
GLP-1RAs had a great advantage over other treatments in the improvement of liver 
enzymes and hepatic fat content (HFC), and promising effectiveness was observed 
with TZDs with regard to the NAFLD activity score (NAS) set. However, no ranking 
of SGLT2 was possible for the NAS set due to insufficient research. In addition, the 
side effects of these drugs were not analyzed in this study.

Research conclusions
GLP-1RAs are the optimum therapeutic approach to improve HFC, abnormally 
elevated liver enzymes and overweight, while TZDs are the most promising 
intervention to ameliorate liver inflammation.

Research perspectives
Large multicenter prospective randomized trials with liver biopsy data regarding new 
classes of glucose-lowering drugs are needed to obtain robust data and confirm our 
results.
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