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Network meta-analysis of the efficacy of GLP-1 receptor agonists in the treatment of type 2 diabetes
mellitus complicated with obesity/overweight

ZENG Jin"*, CHEN Juliang"*,HU Ziwei"*, YAO Liangran"*,ZHAN Yakun" *(1. Dept. of Pharmacy, the Second
Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510120, China; 2. Dept. of
Pharmacy, Zhuhai Hospital, Guangdong Provincial Hospital of Chinese Medicine, Guangdong Zhuhai 519000,
China)

ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of 6 kinds of GLP-1RAs in the treatment of type 2
diabetes mellitus (T2DM) patients with overweight or obesity, and to provide evidence-based reference for clinical practice.
METHODS A comprehensive search was conducted in PubMed, Embase, Web of Science, the Cochrane Library, CNKI, VIP,
Wanfang Data, and CBM from the inception to December 1, 2025. Randomized controlled trials (RCTs) were screened according
to inclusion and exclusion criteria. Data extraction and risk of bias assessment were performed on the included studies. Network
meta-analysis was conducted using Stata 17.0 software. RESULTS A total of 29 eligible RCTs were included, involving 7 404
patients. Six GLP-1RAs were evaluated: semaglutide, liraglutide, exenatide, dulaglutide, polyethylene glycol loxenatide, and
beinaglutide. In terms of glycemic control, semaglutide had the highest probability of ranking first in reducing glycated hemoglobin
(HbAlc) and fasting plasma glucose levels, followed by polyethylene glycol loxenatide. In terms of weight management,
semaglutide showed the highest probability of ranking first, followed by liraglutide and exenatide. Regarding safety, dulaglutide
had the highest probability of ranking first in reducing the incidence of gastrointestinal adverse events; none of the GLP-1RAs
significantly increased the risk of severe hypoglycemia. Subgroup analysis revealed that liraglutide 1.8 mg, qd and exenatide extend-
release 2.0 mg, qw demonstrated superior efficacy in reducing HbAlc and body weight compared with other doses/dosage forms of
the same agents. CONCLUSIONS For T2DM patients with
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overweight or obesity, semaglutide offers the greatest benefits

2420004000319
* BB DI, BT BB A2 K 2 in glycemic control and weight reduction, while dulaglutide
L7, E-mail : 2857027770@qq.com demonstrates superior gastrointestinal tolerability. Liraglutide
# BIRIEE P2 DI BEBES S S B2 25 1.8 mg, qd and exenatide extend-release 2.0 mg, qw show
EHL, E-mail:19575601916@163.com relatively better overall efficacy in glycemic control and weight
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reduction among the same agents.

KEYWORDS GLP-1 receptor agonists; semaglutide; liraglutide; exenatide; type 2 diabetes mellitus; obesity; overweight

2 UE PR 9 (type 2 diabetes mellitus, T2DM) & —Fl
LA , b PR SRR AR 90% L) M
AT EEE B , 28Kk T2DM B R I 2017 4F
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1 receptor agonist, GLP-1RA ) & — 253 ELIF M 5 I 3 1L
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IRA X T2DM 4 Jf 8 d/E i A8 2 HA W D178 A A
W9t 2 J i 4 Meta 5387, HZ R T2DM AR, =
RIFFRZE FlH F% GLP-1RA 7E T2DM 4 -1 & /A0 i
NBE LR IESED " BRI, ABIF5E R F AR Meta 43
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ARG . ASHFSE C 7€ PROSPERO Wt 47 T #: Mt , T
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R . Hdr, T2DMIZWibr i 2 BRSE BB IR P 2512
Wb ET s 48 F /A0 P 2 SO R 5 #X (body mass index,
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GLP-1RA 85 L EFNEIT
1.1.3 4iRfatn

A TS bR LA S AH ST bR DR AR I 218 1 (gly-
cated hemoglobin Alc, HbAlc)F#AKAE . %5 I ILH¥ (fasting
plasma glucose, FPG) FEARAE] N FEAH SCHE br (14 3 FAAIG
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JEE AR R A R
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“PEX168”,
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14 ZitFEAE

AR Meta 5387 9 G 1 77 1k 56 T 00 32 22 A5 A0
Stata 17.0 FAEAT 5387 o Gedt=Ae 3o % HBUAG: 55, A6r
BKHEa=0.05, BT &L RTEPRIGETT 2% 5 PR £
A5 I A A s W M ge it 27 45 R A W S = o vk
(P<0.05,1"=50%) , | 1 5 BE AL RN KR 55 1930 B
L RIS EL FH 595022 (mean difference, MD) M H: 95% &
{ZIX 8] (confidence interval, CI) /8, /025728 U {E.
[t (odds ratio, OR) B¢ H: 95%CT 7~ o Xof UE 5 9 £ & 1f
1742 Ry FR Ry AN — B A 5, # P>0.05, L] — Sk B
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U5 MAFAE G IR AT R — SRR 5, 2 P>0.05
H A 3 ) A — 2 A F (inconsistency factor, IF ) fiY
95%CIAL 5 0 I, R HAF & H— Btk ki, s REM
HE ¥ h 26 F 18 X (surface under the cumulative ranking
curve, SUCRA) 2= il 2 ML A HE /7 181, i 114 W] GLP-
IRA & IZE Jr 8 AR T RCHESS < I 2T IARBOR , R y7
RO 2 APy HEA SR . [, O THRSEANR]

Fr /R 7 GLP-1RA B 72, AT 7] SeAs & Ik R
B IR LS ZER R AT A b, T )

2 HR

2.1 NXEIHFELERENNAREREFHE

K& LKA SRk 8 800 i , Sk 42 SCik I #:45 SC
Mk 3 348 J 5 18 el 52 S A R L, HERR A AN A
Y AFRUE R SCHR IS 3545 507 s s dE— A4 b i3 425, HE
FRE8 R 3R A AN AE VAN NI ST B AN 58 B 10 SCRiR .
TN A 29 T RCTY ™7, 47 404 51 52 %, # I 6 Fh GLP-
IRA : v EA% & AR R HLE BR  SCIEARAK  BERIE AR (R &
TS FEIBAR DU AR . AN A SCRRAYSEARERIE LR 1,

R1 PNFRHERFHE

iﬁr_gf% a9l it %;“” Bﬁ;ﬂf;” it ﬁﬁj:fw i

Davies202)% B 807 S5SNIl 357463 WFAREN10 24 mg.qw 6 DB350
TR 403 SR, R AR

Lingvay(2005)" {41 410 5610 386271 AFEHEMR24.72mg,qw 7 0
TR 102 G, A

Davies( 2017 KBA 69 STI106 317%43 WFAREH Omg,qw % 120860
WA 71 TN, FERRRA

Bizino(2020)”  HBA 23 595165 321439 FlHEAk18mg,qd % 099
TR 26 SRR, A

Harder(2004)® %4 21 600495 366241 FIRiLHK06mg,qd § @03
WA 2 SR, R AR

Lind015)" R4 64 636+80  336+4l FHEAk18mg,qd % D666
IR 60 SRR, A

Mensberg(2017)0% 884 17 561105 32544 &Mk 1S mg,qd 16 026306
IR 16 LR, R R

Smits(202)" KR4 16 628469 31844l FHEHK18mg,qd L 0
TR 15 SRR, A

Davies(2015)"™  iX4L 634 549+104 372468 FIRIEHK18.30mg,qd 56 02000
TR 212 oM EG

Garvey(2020)"™ XK1 198 368%109 356162 FIi&HK30mg,qd 56 D20
TR 198 SRR, A

Anmadi(2019) RRA 63 637180 33641 FIRIEHK IS mg,qd u 30
A 59 LR, AR

Apovian(2010)% KR4 96 48%95 33840 T 10 pg,bid % 020
THRA 98 SR AR

Derosa(2013)2" X341 86 570+75  318%16 JCEMIKI0 pg,bid 1 03@
TR 85 LRI, AR

Hareiter(2021)® %4 16 60179 313241 LEAHKEEK20mg,qw % 02600
iR 14 B AR

Schwartz(2008)™ XA 17 5262112 342361 JCHETFK 10 g, bid 4 0
WA 13 LR, AR

Moretto(2008)* AL 155 54110 3145 ICFEMS,10 pg,bid % 102906
WRe 7 SR AR

D :HbALCPEAL(E ; @ : FPGFEALE ; B« (& T FAKE ; @ . BMIFEAIL

(8;®: HImIE SO A A% © " EAR MU R4 A %

TEZED; 2026 455 37 5 10

gx1

TR oy T Bﬁg{;;” T

Buse(2004)% I 24 551l 33t6 JCEMHES 10 pgbid % 1260
XHBAL 123 LRI, R

Gastaldelli(2014) B4 55 573 316212 JLEIFHKS.10 pg,bid U 020
TR BRI il

Kendall 2025)7 X341 486 55410 336+57 JCHEMKS. 10 pg,bid 0 020
AL 247 LRI, A

Frias(019)® 41 236 568497 330456 KIS 3045me,qw 18 D230
T 81 BRI iRl

Skrivanek(2014)*" X34 192 54£10 3244 FERHER025~3 mg,qw (V)6
TR 38 LRI, A

MHEAEQOD™  HB4 35 0£13 273436 B TREENK Mg 12 D2
WAL M TR iR

Kimura(2023)% %A 59 627107 293+59 FERREK 1S mg,qw U 12306
M 6l IR AR mg,qw

B0 B4 4 5661103 28536 Flii&H18me,qd ¥ D200
MR 38 AR 10 g, bid

R RBA 3 455169 29612 FEAUEHR1S me,qw ¥ 000
A 3 Flfir&fk 18 mg,qd

QD4 WBA 68 462461 268125 BLTERERK mg e 12 D280
AL 68 Ffi&R 1.2 mg,qd

WEECDS™ RBA 4 4572 29211 AL mg,qw u 000
W 8 FIRHEH 1.8 mg,qd

BEM(002)9 WBA 30 499148 265115 FHIETK18mg,q n 020
HRdl 30 FEHIRER 1.5 mg, qw
WA 8 DU 0.2 mg, id

Lingiay(018)™ 04 459 56799 328+4d FEREHK00S~03mgd 26 DB
WAL 256 FIRHEHE03~18 mg,qd
AL 19 RO iR

2.2 MNHARMRERE TG

94 A1 29 TR o X 4 K Bl ML 4 4, 3 TIE
FE SR g AR B BEAL Y 2T T ANTE R 5 19
TRt e ien o e o0l ge i g R {8 A3 P RO I
PR AN AE” 6 o™ PR R 06 21 FHOxT IR A 1 45 24
WK AEAE I 0 25 J B R Vo KU 5 3 T E
FEO TG TR A B R B XY 4 R ok B 7 L T
RANIERE” s 2 T AR A R R i LR S R
Wb FRTT I PP R AN B 5 LA 5 T O AR
ST Qi ey DRSS VAt 285 S5 TRl AR SOy ot i — 4y, iF A
“HESER R B R B LR 2,
2.3 IEEMESER

RS Sk =t an ) IR N S AN B WY AL 7 e TGS
LR LR T 3 A LR o A B, 1 s R ST
ZAYNFEARRE . 2RA BRI A R BN 4545
Ja i HR P>0.05, R WA B GT AR — 3tk R4 . R
TA—BE R IS5 T BN, 2 1RYT T S R L LA S (]
AR 2 F BTG L (P>0.05) , $& 7R W
N B3 AL RS E A, 3R
AN—FPER G P>0.05 H.IF {f 1Y 95%CIL 4155 0, W4
HEA—F R
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BE SN FIRLEK

BERDHk

JERDE @ sk

DUIB & ik

BL RS A~

D. BMI F#RAE

B. FPG [#{IL 14

IRk FH

JERRRIE EESEET

. 1N
TR

C. IR AR

LUETAEYIN EETRETIN

BE J/19N

GESIGVIN EIES (250N

JERLREIK
LR L

F AR MBS R LR

El1 A[E GLP-1RA & 45 FHEHRE PARIE#E E

2.4 MK Meta 45 R

Yy AFIFGEH 34> GLP-1RA 1775 2 Fl K LI 45 25
R B S = 5 NI ETA =31/ NNV S 1Y) o B il B
XFEE S A RE A, B3 DA 2 SOk h e —HR 3 TR A
i (A RSB AR 1.0 mg, qw; FIHEAK 1.8 mg, qd; SCFETIR
FK 10 g, bid) A A ST T MR Meta 43-Hr 5 HoAth 5 1t
WAE 20 A B v b A5 i — 2535 . Meta 0BT 45 S il 45
FEAR SCRT TR AR, A H8 i R B A A R 3
R 4.
2.4.1 HbAlc[EAKE

23 L RCTW-! 2112020205040 A Hb Al e PR (H
W ) 43 6 Fl GLP-1RA . IR Meta 20 Hr 45 4 7w , 6 Ff
GLP-1RA 522 FITE AR HbA e /K 1l 24 5 24 BA
Grit# i X (P<0.05) , H 7] 4% & IR AR HbA Le /K
YRR ik 2 D0 T Al ik SEZETRRR 2R ik, A8
Jik i A0 T 3L ZEARAK . SUCRA ZEFHME R HEF TR,
GLP-1RA FlIZ & 77 A% HbA Le AT HEIT o - Al 6 4%
B K (90.9%) >R £ ZBEIE FENBIR (73.1% ) > DL JIBE Ak
(67.1%) > FERIEIK (50.5% ) > FIlFi € ik (48.8% ) > U 5
HBAK(19.6% ) > E71(0) .
2.4.2 FPG[&IL(E

21 Tji RCTW 11172022803l A BpG ARG
W ) 43K 6 Fl GLP-1RA . IR Meta 0 BT 45 4L 7 , 6 Fl
GLP-1RA 52 B FIAE FAK FPG /K- 7 1 22 535 HAT 45
TR L (P<<0.05) , m] A% & ARFEAR FPG ZKF- 1 RCR
LT AR E K SCFEAR IR ERBEAK , RS K 2
PeFICEEARRR, SCFEAB K 35 2 T EE Rk 2R &
1K FETRIK . SUCRA RBUMEHRHEIT i 7R , GLP-1RA Fil %
TR AR FPG KR HET R - 7l SEA8 1K (92.9% ) >
£ R FEAR K (80.0% ) > JE Hib ik (59.7% ) > D1 IR &
K (59.0%) > FI ik (40.4% ) > L FENBIK (18.1% ) > 42
s [V
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2.4.3  RERME

17 T RCT 1o 1019720 20, 220,31 3051149 ST K [
AL, ¥ S mI SRS R FIHE R SCZEIRAK B AR |
R IR ZEASRR . WK Meta 23 Hr 4 1 i, 5 2285
AHE, B3R 57 GLP-1RA ¥IRBIU IR T, (2R £ %
FEIRIR B 25 57 LG T 78 L (P>0.05) 5 7] F 4% KU
R AR S TR B S ZERS AR B R K
Y - S AN T E e a S/ NN T4
BEIK . SUCRA ZFMERHE T 7~ , 5 Fh GLP-1RA fil
LR A A HE R - ) SR AR R (99.9% ) > Fl b7 &
W (78.9% ) > FEB K (50.8% ) > FERIBEIK (37.5% ) > B
7 K FETR K (24.3% ) > 2 F1(8.5%) o
2.4.4 BMIRKIE

12 ] RO 15171920205 2877 BMITFRAIRAAL, ¥ %
AR E IR R P IR S ZEARK BRI IR (R 2
IR FEACRK . WK Meta 23 BT 45 5 B, 522 BEH ML, 5
Fh GLP-1RA HJREF# Ik BMI, AR £ 5 3% ZE AR Ik 5 %
R AE B AR BMI Jy 1 22 53 oS8T 24 78 L (P>0.05) 5 )
FEAE KR BMIT 5501 35 00 T R i ik L B P b
BE VR 2 BRI SET AR, S EIR K TR L
FEMRMK . SUCRA ZHFHMERHEIT 875 , 5 F GLP-1RA FlI
TR TR AR BMI A HE R« 7 e K (95.19% ) > 5€
ABIK (78.7% ) > FlF7 5 1k (53.3% ) > BERIAH I (49.9% ) >
B2 IR FERBIK (19.8% ) > 22071 (3.3%) .
245 BB RN AR

QI RCT! 11 2o oo Mg A 1 B g i I K A
AN EIE S SN VR =31 NN TR 3 LT (=3 NS TR VN
Meta 43 M7 485 5 R AN EEROME K5 22 R0 7 8 il S s
KA TT M 22 5 G2 L (P>0.05) ; BERBEIK E
Wit 2 g kAR R AR T R K L ] SE AR K L DLIIR
£k, SUCRA ZFMERHE T 7~ , 4 Fh GLP-1RA Fil%
TR B W s N R A R HE Y R BERORERR (91.7%) >
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% E ) (83.29%) > F i & ik (47.9%) > 7] & 4% & JIK
(23.3%) > DIBEHR(3.9%) -
2.4.6 JEE[RIMAERIR LR

10 Tji RO 101720202050 3 ™ 0 o 1f 9 5 2
e WY = 9 NI ETA 3 NS Y NN D
ik PR Meta 73 M 2558 s, 4 Ff GLP-1RA 52255 (4
il GLP-1RA 2 [8] 75 /™ A MUE R 1 % A2 3R 0 i 25 5+ 34
TGt X (P>0.05), SUCRA 2FMERAF B,
GLP-1RA FIZE B350 /™ I B R & A R HE Y b« %
&t (80.7%) > JE Hi BE K (60.1%) > ] 3 % & ik
(39.1%) > FF7 &1k (38.4% ) > FEHRIK (31.6%) .
25 AEFEFBTAEASHER

AN T) 390 /9 TR NI 2 A3 435 S T R AR SC i TRy —
YERT, E B A 7 B L5 (B 6 BHA 7
2.5.1 FIHiE ik

815 RCT" "R 4 T HbA Lc FEARAE , #5 e B Fir &
k4 H 0.3.0.6.1.2.1.8.3.0 mg 3 5 PR [E 4, MR
Meta 43 B 25 5 R , 5 22 RFIA LG, 5 R 44 BB R AR
HbA Le K- A FIH7 2 1k 0.3 mg/d B HbA Le /K- 1 2%
FHGH = L (P>0.05) ., SUCRA ZFUMERHET B
N, L BRAS [R) 751 £ B I HbA Le K - HEF b - 1.8
mg/d (86.4%) >1.2 mg/d (66.6%) >3.0 mg/d (62.9%) >
0.6 mg/d(51.9%)>0.3 mg/d(28.9% ) > 77 (3.3%) .,

TIRCTY "1 g 35 T (R RRARAR, ¥ SR 6 ik
H0.3.0.6.1.2.1.8 mg L4 FOR[EF &, FPIR Meta 43
ras R R, SRR, FHE AR 1.2 1.8 mg/d v]
FEARAA T (P<<0.05), SUCRA ZFUMERHEF Won , F
Fir B JRAN [ 751 AR T A F (74 < 1.8 mg/d(89.29% ) >
1.2 mg/d(85.8%) >0.3 mg/d(31.5%) >4t (28.1%) >
0.6 mg/d(15.4%)
252 HIEMEIK

3T RCT™ 445 T HbA e AR T AR , ¥ M 7
EARE IR 1.0.2.4.7.2 mg 2 3R R[R F &, WK
Meta 73 725 5 s, 52 M EL , 7] SEA% 6 ik 3 Rl
I PIAE I AL HbA Le KF A EE (P<<0.05) 5 3B i
Z B L3, HbALe FRARME 1Y 22 S RSt it 22 3 L (P>
0.05) , I {4 F BAIGAE 1) 22 S A7 e i 24 B L (P<<0.05) .
SUCRA RFUMERHEF B, 7 FE 5 B A [ J5 751 =
ik HbAle /K F B9 HEJF 4 : 7.2 mg (89.9%) >2.4 mg
(55.7%) >1.0 mg(54.4% ) >3 (0) s Hys e A 8K
S HERF A 7.2 mg (100%) >2.4 mg (66.7%) >1.0 mg
(33.3%) > H51(0) o
2.5.3  JLFEIBAK

7 I RCT™ ** 14 4% T HbAlc M AKX {H , 6 T
RCT™ #2381 R FE IR, Y990 B S FETB IR 5.
10 g, bid DA S S FEAR PRI ER 2.0 mg, qw 3 Fh il /751 72
AR Meta 73 AT 45 5 7R, 552 A L, 3 ) /7] 78

TEZED; 2026 455 37 5 10

IR W 3 R AIK HbA le /K- (P<<0.05) , L ZETBRK 5 ng,
bid 55 10 g, bid A [t , HbA lc AR 19 22 A Bi 120 2
M (P<<0.05); 52, LFEABRKS .10 ng, bid ¥IHE
Y E AR (P<<0.05), SUCRA 2FMERAF Bs,
SCFER AN ] 351) 2t /5) U REAIR Hb A Le AR 1 HEF A
FEAR BRI R (2.0 mg, qw) (84.1%) > L FEHRAK (10 ng,
bid) (76.1%) > L FEHRIK (5 g, bid) (39.6% ) > 2 E 5
(0.2%) ;s HREARAR T B HEP A« SCEEARARGHEK (2.0 mg,
qw) (88.1%) > ZENB L (10 g, bid) (69.5%) > & FETR
JiE (5 g, bid) (40.6% ) > 25 (1.8%) .

26 BERRESIWER

AN[A] GLP-1RA 4525 Ry bm (1A 1 T 21 ] B3I 21 43
BT A A T - AT AR SO 0T ) R A HE R
R AR A 7 BT 8 BT 9. P IE T =) TR AT AL, 454
FRALSE T REOFFR, AR & I 8 & R R
3 Tt

AR Meta 73BT 285 5 R , 7 SRS JICFE M 32 il
(HbAlc FPG) S5 {AH 4 ({&HE .BMI) J7 [fii, SUCRA HE
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