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Abstract

Objective: To systematically evaluate the efficacy of human glucagon-like peptide-1 receptor agonist
(GLP-1RA) in the treatment of metabolic-associated fatty liver disease. Methods: Comprehensive and
systematic retrieval was conducted in CNKI, VIP, Wanfang Medical Network, Cochrane Library, Pub-
Med and Embase databases (from inception to August 2022), and randomized controlled trials (RCTs)
that met the inclusion criteria were selected. Then, data extraction and quality evaluation were per-
formed for the included literature, and finally, a Meta-analysis was conducted by using RevMan 5.3
software. Results: A total of 13 RCTs were included in this study, including 1208 patients. The results
of Meta-analysis showed: compared with the control group, GLP-1RA improved metabolic-associ-
ated fatty liver disease patients’ BMI (MD = 2.88, 95%CI: 1.16~4.60, P = 0.001), body weight (MD =
6.63,95%CI: 3.51~9.75, P < 0.001), insulin resistance assessment (MD = 0.22,95%CI:0.11~0.34,
P =0.0002), triglyceride (MD = 0.49, 95%CI:0.17~0.82, P = 0.003), low density lipoprotein choles-
terol (MD = 0.38,95%CI: 0.17~0.59, P = 0.0005), high density lipoprotein cholesterol (MD = -0.15,
95%CI: -0.27~-0.03, P = 0.01), alanine transaminase (MD =13, 95%(CI: 9.62~16.39, P < 0.00001),
aspartate transaminase (MD = 7.95,95%CI: 5.44~10.45, P < 0.00001), adiponectin (MD =-2.73,95%CI:
-4.21~-1.26, P = 0.0003), liver fat content (MD =4.72,95%CI: 1.82~7.62, P = 0.001), but fasting plasma
glucose (MD = 1.24, 95%CI: 0.16~2.32, P=0.02), 2-hour plasma glucose (MD =1.91, 95%ClI: -0.36~4.18,
P = 0.10), glycosylated hemoglobin (MD = 0.72, 95%CI: 0.03~1.41, P = 0.04), total cholesterol (MD =
0.62, 95%CI: -0.14~1.38, P = 0.11) and highly sensitive C-reactive protein (MD = 1.24, 95%(CI:
-0.18~2.66, P = 0.09) had no significant improvement. Conclusion: Glucagon-like peptide-1 receptor
agonists can improve body weight, insulin resistance, lipid, liver enzymes and adiponectin levels in
patients with metabolic-associated fatty liver disease, but they may increase the risk of gastroin-
testinal adverse reactions. In view of the small sample size and general quality of the literature in-
cluded in this Meta-analysis, specialized large-sample, multi-center clinical trials are needed for ver-
ification.
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1. 5|8

JE 05 I — i JFE I B XA, 2 240 D AR TORE 14 T 107 I AR I 0 [ Bl AR A0 U B e Y ]
BURN AR S, Mo R h R RERNRDI, BEERDIETE TR, SSBUFE, Rk
JHFges, o) i R R A i S — S BB [ 1] AR AE DG 107 14 i (metabolic-associated fatty liver disease,
MAFLD), it 28 Fx A AETE ARG 14 8 105 1 FT99 (non-alcoholic fatty liver disease, NAFLD), iT4FKE R KA
A B AR SR DT P I BRI i 4a “ AEVERS PR T PR 7 o MAFLD 45 MR i) F 4l
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Jig s FEF 33 Fg A AR 1 AH 5 i 1 P4 BT %6 (metabolic dysfunction-associated steatohepatitis, MASH)%5 £ 4N B
MASH 5% FR A AE 8 4 14 g 155 14 T % (nonalcoholic steatohepatitis, NASH). MAFLD 7 [F £ R 4
25%~30%, A RA A RAERK, HASH AN SRR RSN OB R 25%8E 2 (2], b
VIR TEACE ISR, TEARBGEE NBEH R R B BT, FRATREFEE 5 MAFLD AHSCIIRFAE. O if
BRI . R RIFMERULKAIZEA 2T MAFLD B TE, (EXE L2 M2 RS 7E £l
NEFR ST, R /N B Re i A= 5 77 W e ks 2 Bz . BREEFAL 2R, 5 MAFLD
FEYIH I 3 AR N 2 AURE IR (type 2 diabetes, T2DM). BB « &5 g IMLAE , “ i & ZX#K$i(insulin resistance,
IR)” = [A] () 3 ] 438 o gk A0S FH G 5 22 J G 2 53 TR (90T 70, A EL T T8 I BT, I
NECELFEIRNE 25 o B T B T3, AR T 48K 2 B SR BFRE 08 14 ROR I AT REMEIR /N BT, TLiR3%
EamgmEiRm, /P E, #EAMMEEMET MAFLD 2% BT, 16K 124 8 kWA 7 20
DIGTT 29 IRATIE R . HRTEIRIR b, FRATKIL GLP-1RA XFAEREG I T2DM B BR T8 KIE MR
TERAL, ARSI AL IR S S BA SRR R . s B R FEIR-1 (glucagon-like peptide-1,
GLP-1)s& — P RIREAERIER, BB B N o IR o i, X TR B3 N AR SR, a1 g 15
Forih. B IAIEZ BTSN KR R AU R RE BT AT (3], GLP-1 S2 AR M0 3 8UE HE s B A
WNia s, TS ECE AR R ER, 5 B > FAE N % (3], GLP-1RA & GLP-
1 BIIRIR(97%) A, BA 1R SR8 GLP-1 BB H — JIKBEIKAG-4 Joiok Hodus B e s, @t 5
GLP-1 24k 4, B FIG ik A 1) GLP-1 7K1 B ), ATTHAR GLP-1 77 A2 A B iy 75 22 1) 24 V0 FE
[4]o BOFTAITFEEN], GLP-1 181d 5 N0 b i Rs e 1t 32 AR 455 R FLAERI[5], GLP-1RA 7] BAek 5 ik
Sy BB, 9D R AR, S P BT N SIS S IR 6], I LR, At FUHAK TR TR
% T IR MBS 2= AR IR-1 SZ ARG YT MAFLD GRS, (F24 FIGIEE FUERIIA 2. #am, 4
SCHAE A GLP-1 Z2AREEN71I6T7 MAFLD [RCR AT RGP Meta 4387, 9 GLP-1 2 ES) 7 ARk
2N MAFLD (3677 328 Z 5 AikdE, i F#AR A MAFLD Fir S 200 R4 K FHe ) R AR

2. ENERE
2.1. #R

% Cochrane Library. PubMed. Embase — MM SCEH e K A ] 71 I (CNKI) - 438 5% 7 A SCHITI R S5
FE(VIP) JIJ7 RN A SO e, AR ROV FETT AR 2 2022 4 8 H . e el e A H &=
7] J B ] R 07 A TR R . POk R A e R AEAR-1 AR UL R K
ARG PERR D s AR AR SCHE DT PRI« BEATLG RS ;S8 SCRE%A]: glucagon-like peptide-1 receptor

agonist. GLP-1. liraglutide. exenatide. non-alcoholic fatty liver disease. NAFLD. randomized control trail.

22. /&

2.2.1. PNFRE

1) BFFEEAL: GLP-1 Z N7 T NAFLD [BE LA B {56 (randomized control trail, RCT); 2)
FOT G ARRREVERR I PR 838, (R T2DM PR A AR 5 3) Foidiit: {56 2H & 3% GLP-
IRA, XJREZH AT EREIT 4B 4) ZStitn: © FBFEFR: R %(body mass index,
BMI). {AH; @ HARETESR: Bk ML A (glycosylated hemoglobin, HbAlc). %¥fif M4 (fasting plasma
glucose, FPG). % & 2 /IN] LA (2 hour plasma glucose, 2hPG)- i & Z KT 4/ (homeostasis model assessment
of insulin resistance, HOMA-IR); ® [LAEF5 45 : &1 JH [& ¥ (total cholesterol, TC). H i =B (triglyceride, TG)-
{1 % 7% g 25 (A A [#] % (low density lipoprotein cholesterol, LDL-C). & % & ig & 4 H [ B% (high density
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lipoprotein cholesterol, HDL-C); @ JFEga#r: N REIE % M (alanine transaminase, ALT). |4 %%
R #4514 B (aspartate transaminase, AST); & JgItZ (adiponectin, APN). UG & & M =i C RV E A
(highly sensitive C-reactive protein, hsC-RP).

2.2.2. HiRRARE

1) AEENLE RS 2) EE SR, SIS, SR RGP Meta /04T 3) SCBRIE & AR5
3Cs 4) JoVETREGERE I
2.3. XakREITN FZERREL

PRI TN DL I8 I L8 1) 78 I PR 2R SRS HEAT ST 22, AR5 K K 2 I SCHR 5\ NoteExpress, 7E
HEBRE S SR B SIS BL R, T B S AR R B AT 0 e, B S BRI A SCHEAT PR IR O A
SRIG MR GG SCRR FP SR BT TR (S 8, RS — 1. R0, BEARMUE . R0, 2R B, A2
R BEVTI AL, 28 bR B R N S . FRATT3%E ] Cochrane JRUSS i 4507 A% T 599 A WIF 72 (0 SCREEAT
Ji S TR VN[ 7] Cochrane WAN 4% B ELFEBENL T 41 AL OE B AT) « 7 FCRROBOE R ) S2iFH FIA
AE LR W) &RV EEEIRG) . 4588 A RO R EBEELS RS GRS ) A
FAth 25 - Cochrane A i e 1 S FH 7E T 240 BT 75 4778 7 105 0 22 o A7) 22 5 240 Hh 58 = Ak 0 N B ke

2.4. Gt

KM RevMan 5.3 B{FHEAT Meta 7087, ST AALURZ MBI ZR R 2 I P i kit 7 5 5k
o ZP>0.1. P<50%, WS ZA RS AmmtE, KM BN #AT A 5 P<01. P2
50%, FoRWEICZIEA Gt R, SR BENURN R AT A o SRR A R I I BE (MDY N
NG, A 95%CT Ron A L, b B BEAT WA S BURIE DT P <0.05 AERAG R Lo

3. &8
3.1. XMERER
3.1.1. XEERSTHESER

BT ERREAG ZIRIGAER R 104755
CNKI (n=180)

VIP (n=167) BT EARRRISAIER (n=0
BREERM (n=29) (=0
PubMed (n=366)
Cochrane Library (n=155)
Embase (n=150)

|BISESH (n=43) |

|BIRESEIE (n=1004) | BISSCER (n=9428)
TAEE, LR, RPN,

[FHSEFRRF RS E (n=1004) }—> Meta/o#fr. BIHISCIS. 1K
[ R, SWEE

— —— B RS S HHASER (n=49) :
(et (=62) | D R e

‘E‘i%zm)\Metamﬁagsz@x (=13) ‘

Figure 1. Literature screening process
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SRR AR DL 1o IR R B 1047 FSCk, Herbdhr (B AR 180 F, 458 167 jw, JI77E% M 29 FH,
PubMed 366 f, Cochrane Library 155 5%, Embase 150 k3. i NoteExpress fifiid s 43 3 HE k5, FHil
To RS AR 2 (1 75 SRA R OCHR 942 i, SR B AT AR SR A, BRI 13 R SCHREEA T 43 HT
3.1.2. AANROERFHER R EITFH

AL 13 B RCT (Hh 2 BN =B 5, A7 1208 il MAFLD i3, 4 KZ%Ch T2DM & 9f:
MAFLD &2, 2 BN R4t MAFLD &8 . S 0F AR ARRHE WA 1, 40N SCHR IR &P
DK 26

Table 1. Basic characteristics of included studies

&= 1. AAMREERFE

L E4 o HiR R e P
SCHiR ¢F) X T (SR LA AL BUHR JE
Shao SCFEFBIK vs. AT 4 i 5 ug SLEEHMK bid, 2 Y 2 [
(8] 2014  RCT R 2 30/30 J5 10 g bid + E5% 1 R T HREIE S td + AE A RFT 12 8
Tian %% FIHLE L vs. FlHi &k 0.6 mg~1.2 mg qd + “HIXUAT 1000 mg~1500 mg qd +
9] 2018 RCT — L 52/75 I’ Oy R I R T 124
P SCEEFBIK vs. WHEIAKES 1~4 JA 5 ug, bid, . .
[10] 2014  RCT Wi 49/68 % 5-12 1 10 ug, bid FXUIE 0.5 g~1.0 g, bid 12
NG FlFr & HK vs. o -
25 001] 2016 RCT papiew) 24/12 FIRLE ik B R SR TT IR 3ANH
DY E N S v 1 A P—
FIFLE L vs RS R AR, S AT XK 500 mg, tid, AT 30
HEZ i : L 0.6 mg qd, %5 2~5 i min M ASSIRAZE 14 15
&[12] 2017 RCT 71&?1?;;%; 33/33 12mgqd, &5 6~12J8&& 1.8  mg, qd, TR/ DR, 12 /&
mg qd B 2~12 JAARAE 3 MR 1%
SN 30 mg
FE KRR B S —K,
HIAFE 0.6 mg, N T IEFNE
Tk FlFr &Rk vs. HITRCT d EA KA, JERRIETT, BARRIEARE S N
na 0% RCT g 4747 RS 12 mg, FLEMZ ot 6
% IR KSR S B I ARG
FGFIE <1.8 mgk)
b RIFE K vs. FIHLE Ik B FEES 1.2 mg~1.8 B RS 2 U~4 U — K N
[14] 2019  RCT [ 41/41 mg R K =% 3NH
FlHrEpk vs ARSI + REEk
FRIRAE o WIT: LR, H—Foemy  AEHTRTHEITAE S EER -
ps) 000 RCTCREEAT 30/30 W 27 l2mgke B+ REER + ARiEsE) 00
* 8~16 Ji 1.8 mg/ik
et FIRLERK vs. Flhr &k 0.6 mg/ K, EM— THSUIE 0.5 mg/K, 2 IR,
[16] 2020 RCT R 72/72 i, LUR 1.2 mg/d B 12 J&
i FIEK vs. HR IS FIE 12mg —F  SMBIERMEIETR, 265m
o 2021 RCT  ZEREISHEE 46/46 il cme R IRIRIUE UL £ 64H
2£17] W TE w ", —R=EW
FIFLEIK R PSS | YRGS — HFUIERILE 250 mg/ik, 2~3
B M FIFLEK vs. I 0.6 mgK, £ 1KY YK, FHAFETEESE
(18] 2022 RCT ZHXUIK 45745 RS 1.2mg/ R, BHA 1000 mg~1500 mg, % At 0K
EATE 1.8 mg) 2000 mg
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S FU 0k 0.3 mg S FYES, 1
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Figure 2. Quality evaluation of included literature
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3.2. Meta 7HT4E R

INAIR Meta 31T )& U S48 2 P < 0.1, P > 50%, 0 Meta 73 #7350 R FHBEN LSS S8 14T

RN A R R

3.2.1. (BYEHR

BMI: GLP-1RA FH% T X8 40 254 7] F1k MAFLD 234 %) BMI (MD = 2.88, 95%CI: 1.16~4.60, P =
0.001, [83). {KH: GLP-1RA M Tt

0.001, [%]4),

ATk MAFLD 3% FI/AREMD = 6.63, 95%CI: 3.51~9.75, P <

S AL U Al Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
2014shao 3145 096 30 27.84 128 30 115% 3.61[3.04, 4.18] -
20143 2691 179 68 2587 148 49 11.5% 1.04 [0.45, 1.63]
2017J (BG) 206 26 50 251 28 50 11.1% 4.50 [3.44, 5.56] -
2017 (XT) 262 21 50 251 28 50 11.2% 1.10[0.13, 2.07]
2018tian 2691 173 75 2587 149 52 115% 1.04[0.48, 1.60]
20187k 3232 208 47 238 189 47 11.3% 8.52[7.72,9.32] :
2019/ (ED) 2877 259 30 2711 33 30 10.7% 1.66 [0.16, 3.16] "
2019/ (LG) 2864 292 30 2711 33 30 10.6% 1.53[-0.05, 3.11]
20194k 27.31 283 30 2452 314 30 10.7% 2.79[1.28, 4.30) -
Total (95% Cl) 410 368 100.0% 2.88 [1.16, 4.60] |
4y Tau? = 6.61: Chiz = - 2= 979 } } ; }
?etf?genenyﬁ T';afu y (23?13 (23;| o _23903411 df =8 (P < 0.00001); I?=97% 2100 50 0 50 100
est for overall effect: Z = 3.28 (P = 0.001) Favours X[ 41 Favours S244H
Figure 3. Meta-analysis of BMI in patients with MAFLD treated with GLP-1RA
3. GLP-1RA ;&f7 MAFLD 3% BMI B Meta 734
*HEAL S 4l Mean Difference Mean Difference
_Study or Subgroup Mean  SD Total Mean SD Total Weight V. Random,95% Cl 1V, Random, 95% Cl
2014shao 8876 271 30 7859 361 30 13.5%  10.17[8.55, 11.79] -
201415 77.72 1015 68 76.09 9.85 49 11.7% 1.63 [-2.03, 5.29] "
2017 (BG) 622 43 50 582 42 50 13.4% 4.00 [2.33, 5.67] -
2017 (XT) 72 65 50 582 42 50 13.1% 13.80[11.65, 15.95] -
2018tian 7722 1015 75 76.09 9.85 52 11.8% 1.13 [-2.40, 4.66] r
20183 86.14 346 47 7532 448 47 134%  10.82[9.20, 12.44] -
201914 (ED) 7673 722 30 7233 808 30 11.5% 4.40[0.52, 8.28] ™
2019/ (LG) 778 681 30 7233 808 30 11.6% 5.47 [1.69, 9.25] -
Total (95% Cl) 380 338 100.0% 6.63 [3.51, 9.75] ¢
v Tau? = P - 2= 939 ' ; ; |
Heterogeneity: Tau? = 18.12; Chi? = 99.84, df = 7 (P < 0.00001); I = 93% 100 50 0 50 100
Test for overall effect: Z = 4.17 (P < 0.0001) Favours #8410 Favours 2444
Figure 4. Meta-analysis of body weight in patients with MAFLD treated with GLP-1RA
[ 4. GLP-1RA JATF MAFLD BE{KEH Meta S
e 1 SE e
3.2.2. BERIBHELR
X IEAL PR Mean Difference Mean Difference
ud b Y ea L a an C a e Random, 95% CI IV, Random, 95% ClI
2014shao 656 1.09 30 651 114 30 91%  0.05[-0.51,061]
2014 732 076 68 7.61 068 49 93%  -0.29[-0.55,-0.03]
2017 (BG) 94 14 50 61 13 50 91% 3.30[2.77, 3.83] r
2017 (XT) 64 12 50 61 13 50 91%  0.30[-0.19,0.79]
2018tian 732 076 75 7.1 068 52 93%  0.21[-0.04,0.46]
2018% 122 13 47 57 11 47  92% 6.50 [6.01, 6.99] -
2019F (EJ) 799 096 30 7.19 081 30 92% 0.80[0.35, 1.25)
2019/ (LG) 715 107 30 719 081 30 92%  -0.04[-0.52, 0.44]
20194 879 346 30 623 131 30 82% 2.56 [1.24, 3.88) r
20207 826 117 72 752 083 72 92% 0.74[0.41, 1.07)
2022% 52 12 45 55 1 45 92%  -0.30[0.76,0.16]
Total (95% Cl) 527 485 100.0% 1.240.16, 2.32]
Heterogeneity: Tau? = 3.24; Chi2 = 749.78, df = 10 (P < 0.00001); I? = 99% t y y t
4100 -50 0 50 100
Test for overall effect: Z = 2.26 (P = 0.02) Favours %141 Favours S23041
Figure 5. Meta-analysis of FPG in patients with MAFLD treated with GLP-1RA
[ 5. GLP-1RA JAFF MAFLD £ FPG # Meta 5477
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P
B

oyt Al Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI 1V. Random. 95% CI
20143 12.05 4.03 68 10.31 3.17 49 13.9% 1.74 [0.43, 3.05] I
2018tian 12.05 4.03 75 10.31 3.17 52 14.0% 1.74 [0.49, 2.99] I
2018k 16.6 1.5 47 92 12 47 14.5% 7.40 [6.85, 7.95] -
20198 (ED 9.91 1.87 30 878 14 30 14.3% 1.13[0.29, 1.97] r
2019/ (L& 8.67 1.41 30 878 14 30 14.4% -0.11[-0.82, 0.60]
2020/ 1045 1.22 72 9.23 1.04 72 14.5% 1.22[0.85, 1.59] r
2022 6.9 2.28 45 6.7 1.6 45 14.3% 0.20 [-0.61, 1.01]
Total (95% CI) 367 325 100.0%  1.91[-0.36, 4.18] )
Heterogeneity: Tau? = 9.17; Chi? = 442.31, df = 6 (P < 0.00001); I* = 99% _1‘00 _5‘0 o 5‘0 1(‘)0

Test for overall effect: Z=1.65 (P = 0.10)

Favours X #8841 Favours sE46 40

Figure 6. Meta-analysis of 2hPG in patients with MAFLD treated with GLP-1RA

6. GLP-1RA ;&7 MAFLD £ 2hPG B Meta 534

IR 4l S
Study or Sub ean S ean SD Tota eight
2014shao 6.28 0.54 30 6.26 0.57 30 9.3%
20143t 7.14 0.58 68 7.18 0.46 49  9.4%
2017k (BG) 72 14 50 74 1 50  9.0%
20170 (XT) 75 13 50 7.4 1 50 9.1%
2018tian 7.2 037 75 7.23 0.68 52 9.4%
20187 1.2 11 47 65 09 47  9.2%
2019)4 (ED 7.86 0.91 30 7.06 0.88 30 9.1%
2019f (LG 7.29 0.69 30 7.06 0.88 30 9.2%
20194k 7.98 252 30 6.58 0.83 30 8.0%
20207 7.78 0.85 72 7.02 0.62 72 9.3%
20224 68 1.3 45 6.5 1 45  9.0%
Total (95% Cl) 527 485 100.0%

Heterogeneity: Tau? = 1.32; Chi? = 499.55, df = 10 (P < 0.00001); I> = 98%
Test for overall effect: Z = 2.04 (P = 0.04)

Mean Difference
IV, Random, 95% Cl

Mean Difference
IV, Random % Cl

0.02 [-0.26, 0.30]
-0.04 [-0.23, 0.15]
-0.20 [-0.68, 0.28]
0.10 [-0.35, 0.55]
-0.03[-0.23, 0.17]
470 [4.29, 5.11]
0.80 [0.35, 1.25]
0.23 [-0.17, 0.63]
1.40 [0.45, 2.35]
0.76 [0.52, 1.00]
0.30 [-0.18, 0.78]

0.72 [0.03, 1.41]
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Figure 7. Meta-analysis of HbAlc in patients with MAFLD treated with GLP-1RA

[ 7. GLP-1RA j&fF MAFLD 2% HbAlc B Meta 3%f

IR AL S Al Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight V. Random. 95% Cl IV. Random, 95% CI
20143 2.48 0.51 68 247 044 49 11.2% 0.01[-0.16, 0.18]

20167 2.8 0.33 12 23 02 24  10.2% 0.50 [0.30, 0.70]

2018tian 2.48 0.51 75 247 044 52 11.4% 0.01[-0.16, 0.18]

2019F (EJ) 2.75 0.14 30 26 0.16 30 13.9% 0.15[0.07, 0.23]

2019/ (LG) 2.64 0.16 30 26 0.16 30 13.8% 0.04 [-0.04, 0.12]

2019%k 0.86 0.39 30 043 0.12 30 12.0% 0.43[0.28, 0.58]

20207 2.64 0.18 72 245 0.14 72 14.4% 0.19[0.14, 0.24]

2022 2.8 0.33 45 23 02 45 13.0% 0.50 [0.39, 0.61]

Total (95% Cl) 362 332 100.0% 0.22 [0.11, 0.34]

Heterogeneity: Tau? = 0.02; Chi? = 71.28, df = 7 (P < 0.00001); I = 90% _1‘00 _5’0 5 5‘0 1(’)0

Test for overall effect: Z = 3.74 (P = 0.0002)

Figure 8. Meta-analysis of HOMA-IR in patients with MAFLD treated with GLP-1RA

[ 8. GLP-1RA ;&7 MAFLD £# HOMA-IR B Meta 531

Favours 41 Favours 524040

FPG: GLP-1RA AHE T % 2% MAFLD &35 2 I8 5 3% A 2G84 (MD = 1.24, 95%CT: 0.16~2.32,
P=0.02, [¥| 5). 2hPG: GLP-1RA FHE T HUZH A RE 3% MAFLD & 25 2 /M UMD = 1.91, 95%ClL:
—0.36~4.18, P = 0.10, %] 6). HbAlc: GLP-1RA AHELT X HEAHARE 3 MAFLD S i ML H(MD =
0.72, 95%CI: 0.03~1.41, P = 0.04, ¥ 7). R RILIIIFH(HOMA-IR): GLP-1RA A% T 5 I ZH e i i
MAFLD 23 55 Z4KPI(MD = 0.22, 95%CI: 0.11~0.34, P = 0.0002, 4] 8).

3.2.3. MAgE+R

GLP-1RA HE T X HEZHXT MAFLD 5 TC B AR 2(MD = 0.62, 95%CI: —0.14~1.38, P =0.11, ¥
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9), TM*F TG (MD = 0.49, 95%CI: 0.17~0.82, P = 0.003, 4/ 10). LDL-C (MD = 0.38, 95%CI: 0.17~0.59, P =

0.0005, 4 11). HDL-C (MD =—0.15, 95%CI: =0.27~—0.03, P = 0.01, X 12)H SEEEH

Mean Difference
IV, Random, 95% ClI

Mean Difference
m, 95% CI

XA S Al
Study or Subgroup Mean SD Total Mean SD Total Weight
2014shao 4.44 043 30 4.42 045 30 10.2%
201435 482 15 68 4.88 1.51 49  9.7%
20162 4.25 0.33 12 5.63 045 24 10.1%
2018tian 4.82 0.92 75 4.88 1.51 52 9.9%
20187 79 12 47 3.7 1.1 47  9.9%
2019/ (EJ) 6.79 0.79 30 5.89 0.59 30 10.0%
20198 (LG 6.32 0.87 30 5.89 0.59 30 10.0%
2019k 4.54 1.04 30 3.92 0.59 30 9.9%
20207 5.72 1.04 72 4384 0.75 72 10.1%
20221 5.87 0.67 45 52 0.53 45 101%
Total (95% Cl) 439 409 100.0%

Heterogeneity: Tau? = 1.47; Chi? = 477.04, df = 9 (P < 0.00001); I? = 98%
Test for overall effect: Z = 1.59 (P = 0.11)

0.02 [-0.20, 0.24]
-0.06 [-0.61, 0.49]
-1.38[-1.64, -1.12]
-0.06 [-0.52, 0.40]
4.20[3.73, 4.67]
0.90 [0.55, 1.25]
0.43[0.05, 0.81]
0.621[0.19, 1.05]
0.88 [0.58, 1.18]
0.67 [0.42, 0.92]

0.62 [-0.14, 1.38]

Figure 9. Meta-analysis of TC in patients with MAFLD treated with GLP-1RA

[E 9. GLP-1RA 57 MAFLD £ TC B Meta 547

puyictiit SR A
Study or Subgroup Mean SD Total Mean SD Total Weight
2014shao 1.44 0.22 30 1.4 0.19 30 7.5%
20143 178 1.6 68 1.84 1.51 49 6.2%
20164 2.1 0.39 12 1.2 0.32 24 7.3%
2017/ (BG) 18 06 50 24 06 50 7.3%
2017 (XT) 24 07 50 24 06 50 7.3%
20174t 2.16 1.05 33 1.46 0.19 33 6.9%
2018tian 1.78 0.51 75 184 06 52 7.4%
20187k 43 09 47 14 06 47 71%
2019/ (ED 2.73 0.72 30 2.07 048 30 71%
2019/ (LG 2.39 0.54 30 2.07 048 30 7.2%
20194k 3.02 1.13 30 1.92 0.74 30 6.5%
20207 2.73 0.41 72 2.28 0.36 72 7.5%
20217F 2.61 0.81 46 212 0.53 46 7.2%
20228 1.86 0.39 45 1.69 0.32 45 7.5%
Total (95% CI) 618 588 100.0%

Heterogeneity: Tau? = 0.37; Chi? = 422.88, df = 13 (P < 0.00001); I> = 97%
Test for overall effect: Z = 2.96 (P = 0.003)

Mean Difference
1V, Random. 95% CI

-100

0

50 100

Favours %41 Favours SZE2H

Mean Difference
IV. Rando

m. 95% CI

0.04 [-0.06, 0.14]
-0.06 [-0.63, 0.51]
0.90 [0.64, 1.16]
-0.60 [-0.84, -0.36]
0.00 [-0.26, 0.26]
0.70 [0.34, 1.06]
-0.06 [-0.26, 0.14]
2.90 [2.59, 3.21]
0.66 [0.35, 0.97]
0.32 [0.06, 0.58]
1.10 [0.62, 1.58]
0.45[0.32, 0.58]
0.49[0.21, 0.77]
0.17 [0.02, 0.32]

0.49 [0.17, 0.82]

Figure 10. Meta-analysis of TG in patients with MAFLD treated with GLP-1RA

[E 10. GLP-1RA 547 MAFLD 2 TG B Meta S#f

-100

-50

0

50 100

Favours %[ §&41 Favours SZi4H

IR 4L S A Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random. 95% ClI
201474 245 0.55 68 242 0.52 49 13.7% 0.03 [-0.17, 0.23]
20167 2.87 0.78 12 252 05 24 8.6% 0.35[-0.13, 0.83]
2018tian 245 0.55 75 246 0.53 52 13.8% -0.01[-0.20, 0.18]
20194 (EJ) 4.05 0.53 30 32 05 30 12.6% 0.85[0.59, 1.11] r
2019/ (LG) 3.54 0.61 30 32 05 30 12.2% 0.34 [0.06, 0.62]
20194k 3.18 0.65 30 2.68 0.56 30 11.7% 0.50[0.19, 0.81]
20205 422 0.86 72 355 0.64 72 12.8% 0.67[0.42, 0.92] [
2022 2.87 042 45 249 0.28 45 14.4% 0.38[0.23, 0.53]
Total (95% CI) 362 332 100.0% 0.38 [0.17, 0.59]
Heterogeneity: Tau? = 0.08; Chi? = 45.43, df = 7 (P < 0.00001); I2 = 85% 100 _5‘0 o 5‘0 p 00’

Test for overall effect: Z = 3.50 (P = 0.0005)
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Figure 11. Meta-analysis of LDL-C in patients with MAFLD treated with GLP-1RA

[E 11. GLP-1RA 87 MAFLD & LDL-C i Meta S
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¥y 5
g 41 Payil Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

201443 1.03 0.23 68 1.06 0.22 49 25.8% -0.03 [-0.11, 0.05]

20167 1.16 0.29 12 1.48 0.31 24  15.4% -0.32 [-0.53, -0.11]

2018tian 1.03 0.2 75 1.05 0.24 52 26.0% -0.02 [-0.10, 0.06]

20194k 1.02 041 30 1.31 042 30 15.1% -0.29 [-0.50, -0.08]

2022 1.63 0.39 45 1.87 0.46 45 17.7% -0.24 [-0.42, -0.06]

Total (95% CI) 230 200 100.0% -0.15[-0.27, -0.03]

Heterogeneity: Tau? = 0.01; Chi? = 15.83, df = 4 (P = 0.003); 12 = 75% F 100 »510 5 5‘0 p 00’

Test for overall effect: Z=2.49 (P = 0.01)

Figure 12. Meta-analysis of HDL-C in patients with MAFLD treated with GLP-1RA
[ 12. GLP-1RA j&¥7 MAFLD £ HDL-C K Meta 534

3.2.4. PFERIETR

Favours [experimental]

Favours [control]

BN BF(ALT): GLP-1RA AT % A 2 g F41K MAFLD 3% ALT (MD = 13, 95%CI: 9.62~16.39,
P <0.00001, & 13). HHFEEBE(AST): GLP-1RA AT Xf M BEFA K MAFLD 35 AST (MD = 7.95,

95%CI: 5.44~10.45, P <0.00001, £ 14),

Mean Difference
IV, Random, 95% CI

*JIRAL R4l Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random. 95% CI
2014shao 67.37 15.78 30 42.51 13.12 30 7.6% 24.86[17.52, 32.20]
20143t 51.48 18.89 68 39.82 14.05 49 8.7% 11.66 [5.69, 17.63]
20167 534 198 12 9.7 186 24 4.1% 43.70[30.25, 57.15]
2017/ (BG) 62.3 9.5 50 485 7.9 50 10.6% 13.80[10.38, 17.22]
2017 (XT) 64.3 121 50 485 7.9 50 10.2% 15.80[11.79, 19.81]
2018tian 51.48 18.89 75 39.82 14.05 52 8.8% 11.66 [5.93, 17.39]
20185k 2429 3.76 47 1502 3.11 47  11.6% 9.27 [7.87, 10.67]
20194 (Ed) 62.8 8.23 30 52.43 11.62 30 9.3% 10.37 [6.27, 15.47]
20194 (LG 56.77 10.43 30 52.43 11.62 30 9.0% 4.34 [-1.25, 9.93]
2019%k 49.67 12.36 30 35.67 9.68 30 8.9% 14.00 [8.38, 19.62]
2021+ 4314 528 46 38.46 5.68 46  11.2% 4.68 [2.44,6.92]
Total (95% CI) 468 438 100.0% 13.00 [9.62, 16.39]

—

J—

y

¢

Heterogeneity: Tau? = 25.25; Chi? = 81.67, df = 10 (P < 0.00001); I> = 88% '_1 00

-50 0

50

Test for overall effect: Z = 7.52 (P < 0.00001) Favours #[#841 Favours Scib 4
Figure 13. Meta-analysis of ALT in patients with MAFLD treated with GLP-1RA
13. GLP-1RA 897 MAFLD £¥& ALT B Meta 3%h
xFIRAL Al Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
2014shao 429 10 30 3228 871 30 7.6% 10.62[5.87, 15.37] -
20141 314 1075 68 2561 7.87 49 8.8% 5.79 [2.42, 9.16] -
2016% 523 157 12 37.6 142 24 37% 14.70[4.16, 25.24] B
2017/ (BG) 423 56 50 324 82 50 92%  9.90[7.15,12.65] -
2017 (XT) 489 96 50 324 82 50 86% 16.50[13.00,20.00] d
20174k 2315 064 33 2269 635 33 9.6% 0.46 [-1.72, 2.64] r
2018tian 3154 1075 75 2561 7.87 52 8.9% 5.93[2.69, 9.17] =
20183k 2492 313 47 1581 302 47 101%  9.11[7.87,10.35] -
2019/ (EJD 81.17 673 30 69.67 885 30 82%  11.50[7.52, 15.48] -
2019/ (L&) 732 689 30 6967 885 30 82% 3.53 [-0.48, 7.54] ~
20194 3629 1051 30 29.61 852 30 7.5%  6.68[1.84,11.52] -
2021F 4294 564 46 3745 604 46 9.5% 5.49 [3.10, 7.88] -
Total (95% CI) 501 471 100.0%  7.95[5.44, 10.45] ¢
Heterogeneity: Tau? = 15.71; Chiz = 90.70, df = 11 (P < 0.00001); I? = 88% 100 -5=0 ; 5’0 ] 00’

Test for overall effect: Z = 6.22 (P < 0.00001)

Figure 14. Meta-analysis of AST in patients with MAFLD treated with GLP-1RA

[ 14. GLP-1RA ;877 MAFLD £# AST HJ Meta %7

3.2.5. B R, HERSESE#H c REERH

JIEBE & (APN): GLP-1RA HH#: T %

]

Y

Favours %tf{i41l Favours 524841

100

et = MAFLD &3 BEE & K (MD = —2.73, 95%ClL:
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—4.21~-1.26, P = 0.0003, [ 15). ATHENI &8 GLP-1RA M# T % B 4LAEFAE MAFLD B I & &
(MD = 4.72, 95%CI: 1.82~7.62, P = 0.001, [ 16). = C i H(hsC-RP): GLP-1RA FHEL T X HEZH A
AEBE 3% MAFLD 3% hsC-RP (MD = 1.24, 95%CI: —0.18~2.66, P = 0.09, 4 17).

4L SR Al Mean Difference Mean Difference

2 otal Mea otal_Weight IV, Random, 95% Cl IV, Random, 95% Cl
20143 848 267 68 1044 329 49 327%  -1.96[-3.08,-0.84]

2018tian 843 231 75 1044 329 52 336%  -2.01[-3.05,-0.97]

2019% 58 22 41 10 25 41 338% -4.20[-5.22,-3.18] u

Total (95% CI) 184 142 100.0%  -2.73 [-4.21, -1.26] '

Heterogeneity: Tau? = 1.40; Chiz = 11.64, df = 2 (P = 0.003); I = 83% ‘ y ' y ‘
Test for overall effect: Z = 3.64 (P = 0.0003) 100 Fav5o?1rs XTTHMEOFavours @'fgoﬁfzﬂ 100

Figure 15. Meta-analysis of adiponectin in patients with MAFLD treated with GLP-1RA
15. GLP-1RA ;877 MAFLD 2&5EAE M Meta 47

g ean Difference ean Difference
4L S 41 Mean Diff Mean Diff
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random, 95% CI IV. Random. 95% ClI
2019%) 145 44 41 109 438 41  63.5% 3.60[1.61, 5.59]
2022 77.32 9.62 45 70.65 8.26 45 36.5% 6.67 [2.97, 10.37] =
Total (95% Cl) 86 86 100.0% 4.72[1.82,7.62] ¢

o Tau? = . Chiz = - - L ]2=E19 f t + } |
Heterogeneity: Tau? = 2.41; Chiz2 = 2.05, df = 1 (P = 0.15); 1= 51% 100 50 0 50 100
Test for overall effect: Z = 3.19 (P = 0.001) Favours %[li41 Favours 52864

Figure 16. Meta-analysis of liver fat content in patients with MAFLD treated with GLP-1RA
[ 16. GLP-1RA JA¥T MAFLD BEFFAERH & EH) Meta 5347

FIRAL W4l Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
201438 2.69 1.53 68 2.18 1.34 49  49.5% 0.51[-0.01, 1.03]
20174k 4.15 1.02 33 219 0.75 33 50.5% 1.96 [1.53, 2.39]
Total (95% CI) 101 82 100.0% 1.24[-0.18, 2.66]

e T2 = . Chi2 = - 2= 949 b } : } |
Heterogeneity: Tau? = 0.99; Chi* = 17.57, df = 1 (P < 0.0001); I> = 94% 100 50 0 50 100
Test for overall effect: Z=1.71 (P = 0.09) Favours %1841 Favours 524641

Figure 17. Meta-analysis of hsC-RP in patients with MAFLD treated with GLP-1RA
[ 17. GLP-1RA &7 MAFLD #£3 hsC-RP &) Meta 534

4. i1ig

AU AR SR W s A R R e B 4%, BT AR AL AN B R, 22 8053 LEBOA T 2 “ 2 AT 7
U, YWONRIEIERE. SRR PRSP —EATSE T, B RAE . SO L 18 B R
Fogtte Gy BRI R S ILFEER R, S 807 MAFLD R R RE(21]. SeiiI3ilily: FERHA S R
o M4 EVREEEN AR, RN &I EALR: . T2DM. RIThRERERS —=F 2 —, mhal DAg
2N MAFLD [22].

FHULAT L, AR E/AERE & MAFLD (3 B4 A2 —, FRE235 MAFLD R FE . 1A [ %]
P JE R T 7 SRR I 5 PP AR B 2 K, AT S G2 AT A, A AUt e PR A R A R 0 I
S5 TR R (23], W AR KA #25. Younossi Z5[24] (IR F R B, BB 5% sk 5 Al DLRE (K
MASH %5 N TR AR AR B, ol i I 7% e A B m 48 MASH VIR, J8CEE R I 10%e 14 25 0] m] 4 JHF ok
AYetfaE R THIE . ARUTAL RV GLP-1RA M T HALE MG 2459, RE% 3 MAFLD Ji A1
BMI A&, b4 i & ki 2o — 2 i3

TENUVAEBDIRST, B B Ao W (R 8 25 2 e Sad I A 80% 4% Tk Frid Bk . MAFLD K
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I %

AR DR IR S SR IE R N I, BT B o3 R B ARG I, AH 2 T RGeS R AR
THOL RGN, AR A RS B AT T i R R ML S s SO R AE A T, SR
R R RTEBRIED, ERVUAREN RGVEE S R — PN, RA S ECREIEIR A
b, BRD7 0 AR R B B ARG, TOIEEAE S 2 R IT,  IEFA b G 0 Ji A R A =P e 6 A
T DURR IR & 2 HKT s T & 3T B T B e A0 20 o (1 JBR % 3 e S e G, I = A0 J JB B 20, M
Mk 2 ZORE IR . J92 R RAKPTE MAFLD KR FEF R, 8 = HPUA15 4 5 % 4 240 H 0l %
R PR R IO FH 2R B AIG (25, ALK 1 K6 20 J8 i 7 DA R R B 75 R o Rl B8 MR I R e e d B JHF I, AN
RS ER AR R 07 A SR N, [ BT 3K 2 R i R W 5 P I S A SR 28 RE R, 51K NASH [26] [27]. FHIELE
RGVEIE B RGP A TAZ O AL, [ B S AEIK-1 5244 (glucagon-like peptide-1 receptor, GLP-1R)ff
1ET NIF40ME b, Jd 3 e 5 21 A5 Sl e oo, 7R BRI IR I A M AR R B AE FH 28] GLP-1
540 B GLP-1R Zk45&, WG S5 MENTIR B R & 3 BURPEA S L R ¥EIE i GLP-1
A BL TS 2 MAFLD 5825 JHF U 1 5 3 R0 1 — b A A5 BE IR YT 757229 ALk, @5 £ A GLP-1RA,
OSSO JR % ZRHCPT, 75 2H R A PR X B ) SRR SR 3G A, IR WL R = T R A A IR T )
Rei ok, AL 4 s BRI AR W98 b, DAk I RE DT . BT MAFLD (R4 T 166 15 = ikt
KA, FUHEZ 4 MAFLD FIRTT J7 VA F IR 8 R B0 . (B 5 s I BoR T vl Re R8I 8. —J7 T,
R IR (0 J5R 5 22 2 95% 70 A T T 4R, 05 i At T, TR e HRpTIGn, A FH R B 2
EIT PSRBT AN BE; 59— 7T, RS 2SI AT 4 AL M R A, P RE MR AF R fdt g . X
MAFLD [i677, RBEET oGS5 IR A R ZEL . AR 7T 4 R R : GLP-1RA AHE T H MG TT 259
X MAFLD 8 2 MR . %805 2 /NF I . FEAC I AT 28 (¥ s (e, (HAT LRSS MAFLD B3 ik
By AP I i 1 5 3K RO AR D5 & BRI R TR 1) B Ak . GLP-1RA AHE T4 HE 2 254
REFEAK MAFLD B8 AF 07 & & .

UERG B RRIE T R L, AE4 AR & BRVA YT T2DM & Jf MAFLD 23 (i i, % A\ H 1B ig K &
F, ARMABATI AR E | AR R N, X R R BT S R B S 3 B HE B K s s,
SEURE I EREE. R, SIRAE. AT EAHNBEIC, AR FEHA Rl o g 4
[30]. IR FECHLAA R & 22 U A4 P Ui 5 g 1T IR e SR TR P B i I R, 44 TG LDL-C F+
f51, HDL-C FRAKRIE L AHE FO0T I AR FH ) I AE 87 (TC TG+ LDL-C. HDL-C)#AT G it 5041, 45R
K H]: GLP-1RA MHE T XRG4 MAFLD &3 TC B3 A&, TMXT TGy LDL-C. HDL-C A S /EH
K, GLP-1 2B sl 77 bk bR T 41, I8 FRAR ML 2403 MAFLD [F1F 1, FoHL AT 62 i i 3 A2 44,
it FFF 200 B PN B I R R R s, AATIFE I PR 172 1145 202503 T2DM f: MAFLD S5 8 g K7 2 B¢
S T & AR R, A BT R R L F AR B[ 18]

ZRTHIE AN, FIRLE AN 08 IR REAVER, X FFEE A BRI 20 11]. A T4k
REBEAE AR 3, GLP-1RA AT X 20 HAh 2570 REFE Ik MAFLD 3% ALT. AST.

B g R ALPTAL, AEWG R F7E MAFLD ik g i 782 o /e AR 2 208 10]o Arvaniti 55[3 1] 5T
TESE, MEAGER A AR R AR T S BUFFIE IR I DURVRUIR D PRI 28 ik JE , IRTE 3R & MAFLD KAERE
i AR DTN o BRI E S — i b g 107 A R S M A WA O IR T AR B IR 7, i SRR R AR S SR
FEAEAER, wTH0G AR ER A B, D IR Ie . AR REE, MR, BRIRBES RIS, BS54
YLLK JORE SN B E A SR B ORI . PRI HE I R K SR S R P, . Hh =Fg. AR FH S,
5 HDL-C 2 IEAMZ. IR\ hsC-RP % 45E K1 I LA & APN /KFRRK 3L F{2 3 7 T2DM Al MAFLD [k
AERIE[10]. AFALERE/R: GLP-1RA BT X A2V RETE = MAFLD B3 IR K, AREREIC
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