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Hongle Yan'? Chunyi Huang*? Xuejun Shen'? Jufang Li*?
Shuyi Zhou'? Weiping Li%"

1 Department of Endocrinology, The First Affiliated Hospital of Shantou University Medical College, Shantou, China & frontlers l Endocrlnology

2 Department of Clinical Medicine, Shantou University Medical College, Shantou, China

* Frontiers in Endocrinology
* IF: 3.9 (2023), 5.2 (2022)

* Publication year: 2022



EEEGRNELR

Validity (%)
R EET B R A ERERE

Importance (EE%)
MRBERN 2

X R
ety SR

o (FRAMERE o AAMLIMEEE B A FERTTTE
o BRI 55 FF e FRENASRKER

20



1. Dic

2

ne review address a cIearIy focused question ?

b

I

e T —1

Validity

Eﬁ ﬁﬁ El/j ﬁnn}_h Iatﬁ e 7

21



|

IGLP-1 RAs and SGLT-2Jinhibitors for
Insulin Resistance in Nonalcoholic
Fatty Liver Disease: Systematic
Review and Network Meta-Analysis

Hongle Yan ™2, Chunyi Huang ", Xuejun Shen?, Jufang Li"?, Shuyi Zhou "
and Weiping Li"*

! Department of Endocrinology, The First Affiliated Hospital of Shantou University Medical College, Shantou, China,
2 Department of Clinical Medicine, Shantou University Medical College, Shantou, China O

Objective: Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) and sodium-glucose Fatty hVeI'
cotransporter-2 (SGLT-2) inhib'rtorand improve insulin
resistance (IR) via different mechanisms. We aim to evaluate and compare the ability of
GLP-1 RAs and SGLT-2 inhibitors to ameliorate the IR of nonalcoholic fatty liver disease

(NAFLD) patients. GLP - 1

Data Synthesis: Three electronic databases (Medline, Embase, PubMed) were searched
from inception until March 2021. We selected randomized controlled trials comparing
GLP-1 RAs and SGLT-2 inhibitors with control in adult NAFLD patients with or without S GLT
T2DM. Network meta-analyses were performed using fixed and random effect models, S
and the mean difference (MD) with corresponding 95% confidence intervals (Cl) were
determined. The within-study risk of bias was assessed with the Cochrane collaborative
risk assessment tool RoB.

Results: 25 studies with 1595 patients were included in this network meta-analysis.
Among them, there were 448 patients, in 6 studies, who were not comorbid with T2DM.
Following a mean treatment duration of 28.86 weeks, compared with the control group,
GLP-1 RAs decreased the HOMA-IR (MD [95%Cl]; -1.573[-2.523 to -0.495)), visceral fat
(-0.637[-0.992 to -0.284]), weight (-2.394[-4.625 to -0.164]), fasting blood sugar (-0.662
[-1.377 to -0.021)) and triglyceride (- 0.610[-1.056 to -0.188]). On the basis of existing : h
studies, SGLT-2 inhibitors showed no statistically significant improvement in the above Welg t
indicators. Compared with SGLT-2 inhibitors, GLP-1 RAs decreased visceral fat (-0.560
[-0.961 to -0.131]) and triglyceride (-0.607[-1.095 to -0.117]) significantly.

Conclusions: GLP-1 RAs effectively improve IR in NAFLD, whereas SGLT-2 inhibitors
show no apparent effect.

Systematic Review Registration: PROSPERO https://www.crd.york.ac.uk/
PROSPERO/, CRD42021251704

Keywords: GLP-1 RAs, SGLT-2 inhibi , nonalcoholic fatty liver di insulin resi , network met lysi
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Results: 25 studies with 1595 patients were included in this network meta-analysis.
Among them, there were 448 patients, in 6 studies, who were not comorbid with T2DM.
Following a mean treatment duration of 28.86 weeks, compared with the control group,
GLP-1 RAs decreased the HOMA-IR (MD [95%Cl]; -1.573[-2.523 to -0.495]), visceral fat
(-0.637[-0.992 to -0.284]), weight (-2.394[-4.625 to -0.164]), fasting blood sugar (-0.662
[-1.377 to -0.021]) and triglyceride (- 0.610[-1.056 to -0.188]). On the basis of existing
studies, SGLT-2 inhibitors showed no statistically significant improvement in the above
indicators. Compared with SGLT-2 inhibitors, GLP-1 RAs decreased visceral fat (-0.560
[-0.961 to -0.131]) and triglyceride (-0.607[-1.095 to -0.117]) significantly.

2.3.2 Other Limitation

First, the language of the publications was limited to English.
Second, for studies whose results were reported in multiple
publications, we excluded publications presenting duplicate

data and included the publications reporting the most complete
data from any study. Third, studies under the risk of low-quality
(retracted, terminated and impact factor less than 1 point) were

excluded. Finally, studies were excluded if the data could not
be extracted.
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586
Records identifed through database searching

|

12

Duplicate records excluded

466

Records screened on title and abstract

I

377

Records excluded during screening
-

89

Full text articles assessed for eligibility

|

62
Full text articles excluded
13 Incorrect patient population

2 Retracted or terminated
7 Ongoing trial without reported data

4 IF<1

23 Incorrect intervention or comparator
6 Secondary publication of included trial

9 Data not extractable for meta-analysis

5

25

Randomised controlled trials with 1595 patients included in review

FIGURE 1 | Flow diagram for the study selection.
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2.2 Search Strategy

The study team co-designed a literature search strategy to search
for randomized controlled trials (RCTs) published up to March
01, 2021, in Embase, Medline, and PubMed with language
limited to English (Appendix 1). In addition, we screened
references in the included articles to look for other
potential studies.
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PubMed
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2.4 Data Extraction

= S
For each eligible study, two reviewers independently extracted the n:lzaiif\lﬂ:f %
following: study characteristics (study registration number, year of
RS

publication, country or countries, funding, duration), population

(setting, sample size, patient demographics, whether subjects had 1. A ,f YA ,f/lg %‘5% YA IH: =

coexisting T2DM), intervention description (drug class, name,

dose, presence or absence of lifestyle intervention, and specific 2. T Eﬁ E% 5 ’f _L{/E% JIZIJ E

type of lifestyle intervention) and results. For outcome indicators,
the mean and standard deviation after intervention of each study
were extracted. Reviewers resolved disagreements by discussion or,

if necessary, consultation with a third reviewer|

-3 8

1. Risk of bias 5,
assessment tool 3

~

Cochrane collaborative risk

TR G
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FIGURE 4 | Risk of bias summary.

Review of authors’ judgements about each risk of bias for each included study.

Random sequence generation (selection bias) _:I

Allocation concealment (selection bias) _:I

Blinding of participants and personnel (performance bias) _:—
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _:-

Selective reporting (reporting bias) _:,

otrerbios N B

0% 25% 50% 75%  100%

. Low risk of bias [:l Unclear risk of bias . High risk of bias

FIGURE 3 | Risk of bias graph. Review of authors’ judgements about each risk of bias presented as percentages across all included studies.
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Appendix 5 Model fit statistics for all outcomes

Outcome Model DIC Dbar pD
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e 1888895 9904476 8984473

RAN 1918426 9805453 9378808
: _FE 3913536 2513102 14.00434
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Appendix 5 Model fit statistics for all outcomes

Outcome M:Edel DIC Dbar pD ratio 172 Wsed in base case analyses ° ):ﬁﬁ }fi %j:/j /fﬁ}zﬁ ﬁ I‘%*jlzéﬂ:u g /]'T
5273121 316716 21.05961  0.9897 | 2.000% NO
HOMA-IR  RAN 5404235 3027051 2377185 0946 )] 0.000% YES / \j:ﬁﬂ] AN ﬁjﬁjlzéﬂ:u ﬁk,ﬁl&ﬂi B, I‘%
yar  FE 3396985 100436 1402625 1108 15000k NO ) >R H
RAN 3421679 17.83497 1638182 09908 ] 4.000% YES /=
oar  FE 1506671 798354 7983172  0.9979 12.000% YES %*E(T}%fﬁ# nﬂ El/j# ﬁf T bt Eﬁjﬁ
RAN 1503458 7.967794 7.966786  0.996 f] 12.000% NO
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RAN 1018426 9.805453 9.378808 09805 8.000%
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5. If the results of the review have been combined, was it

reasonable to do so?

FE=E E#E%ﬂﬁlﬁnﬂ’]‘f‘*%‘%ﬁiiﬁ” & Bx
MEHESENE?

m Yes No Unclear
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6. What are the overall results of the review?
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Outcome indicators Forest plot of GLP-1RAs compare with SGLT-2 inhibitors in different outcome indicators Mean Difference (95%CI)

-1.217 (-2.210, 0.087)
-0.560 (-0.961, -0.131)

HOMA-IR =
VAT v—H

- p T T ER TS 12)
1.311 (-2.683, 7328)
2.892 (-1.816, 7.797)
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/. How precise are t
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Outcome indicators Forest plot of GLP-1RAs compare with SGLT-2 inhibitors in different outcome indicators Mean Difference (95%CI)

HOMA-IR -1.217 (-2.210, 0.087)
VAT -0.560 (-0.961, -0.131)
SAT 0.184 (-0.670, 1.030)
BMI -0.302 (-2.305, 1.544)
Adiponectin - 3.575 (-8.045, 15.340)
FBS -0.333 (-1.106, 0.371)
TG -0.606 (-1.095, -0.116)

0.090 (-0.568, 0.750)

-0.072 (-0.228, 0.119)

0.061 (-0.404, 0.512)
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EESIZ ﬁ%ﬁ%ﬁ -OCEBM Level of Evidence, 2011

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Question tep 1 tep 2 tep 3 tep 4 Step S (Level 5)
Level 1%) Level 2*) Level 3%) Level 4%)
How common is the |Local and current random sample ystematic review of surveys [Local non-random sample** Case-series™* n/a
problem? urveys (or censuses) hat allow matching to local
ircumstances**
Is this diagnostic or [Systematic review ndividual cross sectional Non-consecutive studies, or studies without Case-control studies, or [Mechanism-based|
monitoring test of cross sectional studies with tudies with consistently consistently applied reference standards™* “poor or non-independentjeasoning
ccurate? onsistently applied reference pplied reference standard and reference standard*>
(Diagnosis) tandard and blinding linding
hat will happen if [Systematic review Inception cohort studies KCohort study or control arm of randomized trial* [Case-series or case- n/a
e do not add a of inception cohort studies control studies, or poor
herapy? quality prognostic cohort
(Prognosis) fstudy*=
Does this Systematic review andomized trial INon-randomized controlled cohort/follow-up ase-series, case-control fMechanism-based|
intervention help? r observational study with tudy** tudies, or historically reasoning
(Treatment Benefits) ramatic effect r ontrolled studies**
hat are the ystematic review orf randomized Individual randomized trial on-randomized controlled cohort/follow-up ase-series, case-control, Mechanism-based
OMMON harms? trials, systematic review or (exceptionally) obs, i i i

(Treatment Harms) of nested case-control studies, n- study with dramatic e
of-1 trial with the patient you are ,II Ig
raising the question about, or I:l I:'

observational study with dramatic

ol FEEs B B 2 Rkt
What are the RARE |[Systematic review of randomized Randomized trial E' 122 N\ -
lharms? trials or n-of-1 trial or (exceptionally) obs|
ik S

(Treatment Harms) istudy with dramatic e

Is this (early Systematic review of randomized Randomized trial
detection) test trials
worthwhile?

(Screening)

m Yes No Unclear
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Practice
8. Can the results be applied to the local population?
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i a8
_ mBUOR  ESRME

Nonalcoholic fatty liver disease Patients with or  Obesity and overweight , fatty liver Adults
without T2DM, age > 18

Antidiabetic drugs, including GLP-1 RAs,
SGLT-2 inhibitors,

thiazolidinediones (TZDs), dipeptidyl peptidase GLP-1 receptor agonists and SGLT-2 inhibitors
(DPP-4),

2. B R AR GER A T ? H]
INSULIN resistance (1K) -reiaea
indicators(HOMAIR, BMI), laboratory

measurements(TG, HDL, LDL...) weight loss

m Yes No Unclear 39




Practice

9. Were all important outcomes considered?
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2.3.1.4 Outcomes

The main results of this review are based on IR-related indicators ¢

that show the degree of IR (direct indicators of IR) or influence S Sl :
IR (indirect indicators of IR): 1) the direct indicator of IR was the (HOMA- IRfE#L; K2 T
homoeostasis model assessment of insulin resistance (HOMA- AERS (SAT) . RS ES (VAT) .
IR) index; 2) the indirect indicators were adipose tissue, such as .

subcutaneous fat (SAT), visceral fat (VAT), weight and body RREIHRE IR (BML).

mass index (BMI), and adipokines, including leptin and WES TS (FBS) .
adiponectin. Secondary outcomes were IR-related laboratory TC. _ AST.

measurements, including: 1) glycolipid metabolism, such as
fasting blood sugar (FBS), total cholesterol (TC), TG, high-
density lipoprotein cholesterol (HDL), low-density lipoprotein
cholesterol (LDL); 2) systolic blood pressure (SBP) and diastolic
blood pressure (DBP); and 3) liver enzymes aspartate
aminotransferase (AST) and alanine transaminase (ALT).

m Yes No Unclear B
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10. Are the benefits worth the harms and costs?
18 e R RS o 1T AR B S BRI L B e I E A5 2
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5 Conclusion

In conclusion, this network meta-analysis provides evidence for the effect of GLP-1 RAs and SGLT-2 inhibitors

on reducing IR in patients with NAFLD. This study suggests that (@R e e aWssle] (o) R iRl oTol [N s We)]

NEARRD, and in this regard, the effect of SGLT-2 inhibitors still needs to be determined using rigorous long-
term and large-scale RCTs.

6 Prospects

As one of the most prevalent chronic diseases in the world, the public health and economic impact of NAFLD
has been gradually given increasing attention by patients, regulatory agencies, and biopharmaceutical
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