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Meta-Analysis on Efficacy and Safety of Polyethylene Glycol Loxenatide Combined with
Metformin in the Treatment of Type 2 Diabetes Mellitus*

HU Xin, HE Jiamin, GENG Chen, LI Yuanlong, FAN Wenxing ( Dept. of Nephrology, the First
Affiliated Hospital of Kunming Medical University, Kunming 650032, China)

ABSTRACT  OBJECTIVE: To systematically evaluate the efficacy and safety of the original Chinese durg
polyethylene glycol loxenatide combined with metformin in the treatment of type 2 diabetes mellitus ( T2DM ).
METHODS: CNKI, Wanfang Data, VIP, CBM, PubMed, Embase, the Cochrane Libarary and other databases were
retrieved to collect randomized controlled trials (RCT) of polyethylene glycol loxenatide combined with metformin in
the treatment of T2DM ( control group: monotherapy with metformin or combination therapy with metformin and other
oral hypoglycemic drugs, weekly subcutaneous injection of placebo to maintain the blind design; observation group:
polyethylene glycol loxenatide based on conventional metformin treatment). The retrieval time was from the database
establishment to Dec. 10th, 2024. Methodological quality was evaluated by using the Cochrance, and Meta-analysis
was conducted by using RevMan 5. 4 software. RESULTS: Totally 17 RCT including 1 919 patients were enrolled.
Based on the dosage of polyethylene glycol loxenatide, the patients were divided into 100 g subgroup and 200 pg
subgroup, and subgroup analysis was conducted. Meta-analysis showed that compared with the control group, the
treatment regimen in the observation group significantly reduced the levels of fasting blood glucose (P<0.000 01),
elycosylated hemoglobin ( P<0.000 01), 2 h postprandial blood glucose (P <0.000 01), body mass index (P<
0.000 1), serum total cholesterol (P=0.000 8) , triglycerides (P=0.002), and low-density lipoprotein cholesterol
level (P=0.001), while increased the high-density lipoprotein cholesterol level (P=0.000 4), the differences were
statistically significant. The dose-specific analysis revealed that compared with control group, the 200 pg subgroup
regimen significantly reduced the low-density lipoprotein cholesterol level, with statistically significant difference ( P=
0.02), while the 100 g subgroup regimen showed no statistically significant difference compared with the control
eroup (P=0.06). In terms of safety, the incidence of adverse drug reactions in the 200 g subgroup was significantly
higher than that in the control group, the difference was statistically significant ( P=0.008) ; however, there was no
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statistically significant difference between the 100 g subgroup and control group (P =0.46). CONCLUSIONS.
Polyethylene glycol loxenatide combined with metformin in the treatment of T2DM can significantly improve the blood

glucose control and lipid metabolism indicators. However, caution should be given that polyethylene glycol loxenatide

at a dose of 200 pg may increase the risk of adverse drug reactions.
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Test for overall effect: 7= 11.88 (/< 0.000 01}

Test for subgroup differences: ChF = 0.01, o = 1 (7= 0.94), I'= 0%

6 &5 2 h MiEKFEREESFTRME

E I i
Favours [experimental] Favours [control]

2.3.4 BMI LG 6 Wit ot , MEE 4l g 403 B, X REAL iR %
406 B, S RTVERGE WoR, SR A B E R R, (P<
0.000 01,7* =85%) , R FHBEHLA N R 40 Hr . S5 R EoR, 5
X RRZH LR, W] Jr 2T B S PR IR AR Y BML, 2 R B il
27X (MD=-2.90,95%CI=-2.90~~-1.12,P<0.000 1), L
B 7, SUBHES BT S, BB SCHR [ 20 S5, T A BIF 9% ) S
BEBE(P=52%) , LK 8,

Experimental Control Mean Difference
Study or Subgroup _Mean SO Total Mean sn Total Weight IV, Random, 95% C/

Mean Difference
IV, Random, 95% C/

<388 271 56 -0.76 178 54 17.1% 311(;97 227
-4 303 35 -11329 34 13.0% 9, -1.

-28 233 56 -04 298 S8 16.3%
-471 119 41 -2.36 L1941 19.0%

21 229 40 -07 155 40 17.0% -1. 3 -
-04 395 175 -03 385 179 17.4% 91, 0. -+

Subtotal 95%T) 403 108 1000 ~2011-290.-312)

Heterogeneity: Tau? = 1.02; Chi* = 33.29, df = 5 (P< 0.000 01); I'= 85%

Test for overall effect:Z = 4.41 (< 0.000 1)

Total (95% C7) 403 406 100.0% -2.01[-2.90, -1.12] -

Heterogeneity: Tau® = 1.02; Chi* = 33.29, df = 5 (P< 0.000 01); I'= 85% o x5 [3
Test for overall effect: Z = 4.41 (P< 0.000 1) Favours [experimental] Favours [control
Test for subgroup differences: Not applicable e " feonrel]

B 7 BMI i) Meta 2 ZR#kE

10

2.3.5 TC.I:HA 6 WHFIE, MELL B 418 ], 4} BE4H H
224, SRR BN, AU E A RS RE (P<
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Experimental Control Mean Difference Mean Difference
dy or Subgroup _ Mean SO Total Mean SO Total Weight IV, Random, 95% C7 IV, Random, 95% CI
0

04 395 175 -0.3 3.85 178  0.0% -0.10[0.91, nn]

| =21 220 40 -07 155 40 20.7% -140 [-2.26, -0.54] ——
471 119 41 -2.36 1.19 41 30.08 -235| .u] -

-28 233 56 0.4 2.98 58 18.0% -2.40 . —

i -4 303 35 -113.29 34 10.4% -2 A1)

1 -388 271 56 -0.76 178 54 2 . —
) 2 7 100.0% -238 <
Heterogenety: Taw? = 0.20; ChF = 8.37, m-n(; 0.08); I = 52%
Test for overall effect: 7 = 8.32 (< 0.000 01)
Total (95% C1) 27 100.0% -2.38(-2.94, -1.82] >

2
Heterogenehy: Taw = 0.20; Ch* = 8. 37 ﬂ-l(F-O 08); I'= 52%
Test for overall effect: 7 = 8.32 (< 0.000 0:

Test for subgroup differences: n-nanuh:m:

8 BMI HYBLRE 53 47 FR PR

0.000 01,7* =84%) , R FBEHLA R R 0T, S5 EoR, 5
Xof RLH LA AR A Jr 8 ml S ERRAR R ) TC K, 2 5 A
Gitt s E X (MD=-0.58,95%CI=~-0.92 ~ -0.24, P =
0.000 8) , WL 9, R I3 BT (7 BLHERR FAITHIFAY ) R BE %
AR S b, 3 HOR IR W] BBV R Z EHIRZ I &

Experimental Control

I E]
Favours [experimental] Favours [control]

Mean Difference Mean Difference

St roup _Mean SD Total Mean SD Total Weight IV, Random, 95% C/ 1V, Random, 95% C/
© o 1 175 0.1 095 179 18.9% -0.10[-0.30,0.10)
-2.82 0.65 40 -2.56 0.94 40 16.6% -0.26 [-0.61,0.09] *
177 091 41 -0.75 0.93 41 15.8% -1.02[-1.42,-0.62) -
0.62 078 50 023 075 50 17.5% -039(-0.69,-0.09] -
091 081 56 005 108 58 16.7% -0.96[-131,-061] -

-133 129 56 -0.45 1.26 54 14.5% -0.88[-1.36,-0.40] -
Total (95% C7) 418 422 100.0% -0.58[-0.92, -0.24] *

Heterogenekty: Tau = 0.15; Chi’ = 31.76, df = 5 (P< 0.000 O1); I = 84%
Test for overall effect: Z = 3.36 (P= 0.000 8)

9 TC 7kFH) Meta 5 HT 7R E

-4 -2 2 4
Favours [experimental] Favours [control]

2.3.6 TG ALY A 8 AT, MELL ¥ 648 B, X R B H
652 M, REMKETE R, FWRBASESF T (P<
0.000 01,7*=92%) , HR FHREH LSS B 4347, 25 R B, S50
TR e, AR U7 2 m] B ERRARRE 1Y TG K, 2 A 41t
B (MD=-0.66,95%CI=-1.07~-0.25,P=0.002) ; W45
Bri, R & ZRRE FEIRNK 100 g J5 RAEABIEAR TG K, 5
YREH LR A G E X (MD=-0.64,95% Cl = -1.26 ~
-0.02,P=0.04) ,200 pg 755 5%} AL I ER#A% TG K F-hY 22
REFHE ¥ X (MD=-0.68,95%CI=-1.35~-0.01,P=
0.05) , WLIE 10, 100 wg 26 ( P<0. 000 01,7* =94% ) F1 200 pg
W40 (P<0.000 01,7 =92% ) BIAA7E /& B 5 vk, % 2 A~ 4
A3 BEAT R A3 BT (7 B HERR B Y ) |, IR fig I 3 AR
SR PR R B MORIE T GE K2 TR R,

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean _SD_Total Weight IV, Random, 95% C/ IV, Random, 95% C/
01 157 179 0 141 179 117% 0.10(-021,041] -T—
-0.66 0.54 20 -032 0.54 20 115% -0.34[-0.67,-0.01] —
-2.68 1.04 41 -0.82 1.07 41 10.8% -186[-2.32,-140] ———
-123 057 40 -0.68 0.26 40 12.2% -0.55[-0.74, -0.36] —
Subtotal (95% 1) 280 280 462% -0.64[-126,-0.02] |

Heterogeneity: Tau? = 0.37; Chi’ = 49.66, df = 3 (P< 0.000 01); I = 94%
Test for overall effect: Z = 2.03 (P = 0.04)

200
01 125 175 0 141 179 11.8%  0.10(-0.18,0.38] T
0.85 0.74 40 132 092 40 11.4% -0.47[-0.84,-0.10]

-2.68 1.04 41 -0.82 107 41 10.8% -186(-2.32,-140] ——
-0.59 0.98 56 -0.05 1.27 58 111% -0.54 [
-L38 251 36 -088 152 4 &% -070[-147.007)

Subtotal (95%(7) 368 53.8% -068 [-1.35, -0.01)

S~
Heterogeneity: Tau’ = 0.52; Chi’ = 52. 2¢ df =4 (P<0. ooo on F=92%
Test for overall effect: 7 = 2.00 (P = 0.0
Total (95% C1) 652 100.0% -0.66 [-1.07, -0.25] -

648
Heterogeneity: Tau? = 0.35; Chi’ = 101.98, df = 8 (P< 0.000 O1); I* = 92%
Test for overall effect: Z= 3.14 (P= 0.002)

Test for subgroup differences: Chi? = 0.01, df = 1(P= 0.93), '= 0%

10 TG 7K/ Meta 5 FT 7R KBl

-2 -1 1 2
Favours [experimental] Favours [control]

2.3.7 LDL-C.3E40 A 8 Tifif5y , WAL /B 3 642 i), X HR 41 iR
H 648 il SRR U WoOR, £ UF ST R S R (P<
0.000 01,77 =93%) , ORI BEHLE N AR AL 007, 25 R BoR, 5
X BRZH LA, ARy ST 4 5 AR B 1Y LDL-C K, 25 57
B X (MD=-0.49,95% Cl = -0.79 ~ -0.19, P =
0.001) ; WLHAMT R B, 2R 2 W% ZEAR K 200 wg 77 %6 ] A%
LDL-C /K-, 5% B 1Y 25 R A Geit24 5 L (MD =-0. 50,95%CI =
-0.94~-0.07,P=0.02),100 pg J5 55X} HA4H Jr ER%4% LDL-C
KR 22 57 ICGe 27 75 L (MD = -0. 48, 95% CI = -0. 99~ 0. 03,
P=0.06) WA 11, 200 g S ZH A F 5 (0] A B S o (P<
0.000 01, =94%) , i@ i fUdE ot (7 BLHERR AT 3T ) A fik

T E BB T 54007 2026 4E45 26 55 1 1)



B RRARSRBUE , $R HORIE T REWS M 2 HIRIR AR

Experimental Control Mean Difference Mean Difference
oS5 Total Mean SO Totst jht_1V, Random, 95% C/ IV, Random, 95% C/
-01 08 179 -0 07 179 1208  0.00(-0.16,0.16] T
<18 063 20 -154 125 20 8.2% -0.26(-0.87,0.35] —
-108 055 41 -0.2 058 41 1L5% -0.88[-1.12, -0.64] ——
-L6 061 40 086 044 40 115K -0.741-097.-051 —
280 2 -0.48 [-0.99, 0.03] ——
4; Chi* = 49.43, df = 3 (P< 0.000 O1); 1.9«
Te: frect 2 = 1.06 (¢ - 0.061
-02 08 175 -01 07 179 120% -0.10(-0.26,0.06] -
-0.88 084 40 -01 09 40 103X -0.78(-116, -0.401 —_—
<108 055 41 -0.2 054 41 11.5% -0.88[-1.12, -0.64] I
-0.17 069 50 -0.29 069 50 11L3%  0.12(-0.15,0.39] -+
08 059 s6 01 06 s 116X -00F112 068 ——
56.8% -0.50 [-0.94, -0.07] e
023; Chi* s7u df=ap< aooa o» F=94%
Testfor oversh effck 7 3.28. = 0,02
Total (95%CT) 642 648 100.0% -0.49 [-0.79, -0.19] -
Heterogenelty: Tau® = 0.19; Chi* = 117.72, df = 8 (P < 0.000 01); I' = 93% §
Test for overall effect ®~0.

2 -1 i
Favours [experimental] Favours [control]

Test for subgroup diffe Chi* = 0.00, &f = 1 (P= 0.94), ' = 0%

E 11 LDL-C 7KFH/) Meta 53 #7755+ E

2.3.8 HDL-C.HEHA 8 WiWF5Y, W42 & 698 i, % it
B 702 0, FRHER Y BN, S5 SR (P
0.000 01,7* =92%) , BCRHBEHLA N AL B, 25 R BN, 5
X BRZH LA, WA Jy %8 W A S T v AR 1Y HDL-C K, 25 57
HGi2#E X (MD=0.24,95%CI=0.11~0.37,P=0.000 4) ;
WA IR, R R ZEAR K 100 pg J5 % A I+ 5 HDL-C
K, XA ZERA LRI E L (MD=0.40,95%Cl =
0.11~0.69,P=0.008) ,200 g 5% B E T+ LDL-C
KR R TG 5 L (MD=0.16,95%CI=0.00~0. 33,P=
0.05), WLIE 12, 100 pg IFLH (P<0. 000 01,7 =93% ) F1 200 pg
WH (P<0.000 01, I* = 91%) 4 B 5% 18] 349 4 /&5 B 5 B Pk,
100 g W2 SRR 43 M (7 BUHERR BRITUIF 5% ) A% fil i 2 B AIK
SR, s HOR PR AT RE B 22 IR 24 IH #5200 pg W41 75 HE
BRSCHR[ 12] )5 , RIATHFT ) S AR (P = 56% ) I 13,

Experimental Conts Mean Difference Mean Difference
s:gy or Subgroup  Mean _SD Total Mean so Total_Weight_ IV, Random, 95% C/ 1V, Random, 95% C/
01 03 179 0 03 179 1L7%  0.10[0.04,0.16] il
02 03 20 -0.03 026 20 10.0%  0.23[0.06,0.40] _

104 031 41 049 031 41 10.7% 0.55 [0.42, 0.68] -
4kE 2.74 141 40 166 1.26 40 3.5% 1.08 [0.49, 1.67]
Subtotal ] 280 280 359%  0.40(0.11,069] ——
Heterogeneity: Tau® = 0.07; Chi* = 44.76, df = 3 (P< 0.000 01); I'= 93%

Test for overall effect: Z = 2.66 (7= 0.008)

20048
0 03 175 0 03 179 1L7% 0.00(-0.06,0.06] T
029 03 40 011 025 40 10.9%  0.18(0.06,030] -
104 031 41 049 031 41 107%  0.55(0.42,068)
031 06 50 01055 50 B89% 0.21[-0.02044] —
-0.02 037 56 -0.04 029 s: m9x 0.02(-0.10, 0.14) T
01033 56 005 034 0.05 (-0.08, 0.18) =
) 18 422 sa m 0.16 [0.00, 0.33] -

Heterogeneity: Tau? = 0.04; Chi* = STAR df =’ (<0000 O1); Fa 91K
Test for overall effect:Z = 1.97 (P= 0
Total (95%C) 702 nmm Rl 0371 -
Heterogeneity. Tau? = 0.04; Chi* wsu df = 9(P<0.000 01); I'= 3 o5 1
Test for overall effect: Z = 3.53 1P = 0.000 4) - .

Test for subaroup differences: Chi* = 1.89, df = 1(P= 0.17), I'= 47.2% FEVOUFE IS GRATAGI] Peveurs [sariiod

12 HDL-C 7K F ) Meta 53 #7 ZR #k &

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Random, 95% C/ IV, Random, 95% (/.

01 03 172 0 03 179 1 01010040161 -
. . 20 10.9%  0.23 [0.06, 0.40] ——

1.04 031 41 0.49 0 31 a1 IZM 0.55 [0.42, 0.68] -

%, 274 141 40 126 40 3.2% 108 , 1.

Subtotal (95% /) 2i 280 39.8% 0.40 |0 ll 0.69] -

Heterogeneny: Taw? = 0.07; Ch: = 44.76, df = 3 (7 < 0.000 01); /' = 93%

Test for overall effect: 7 = 2.66 (7= 0.008)

3 175 0 03 179 13.7% 0.00 [-0.06, 0.06] T
40 011 0.25 40 124X  0.18 [0.06, 0.30] -
41 049 031 41 00X  0.55[0.42,0.68]
50 0.1 055 50 94X 0.21[-0.02,0.44] —
56 -0.04 0.20 58 12.4% 0.02 [0.10,0.14] -
# . 56 005 0.34 54 3% 0.05 [-0.08, 0.18] by g
Subtotal (95% (/) 377 381 602% 0.7 [-0.01,015] L
Heterogenehty: Tau* = 0.00; ChF = 8.99, df = 4 (/= 0.06); /' = 56X
Test for overall effect: 7 = 1.73 (7 = 0.08)
Total (95% C7) 661 100.0%  0.19(0.07,0.31] -
Heterogenehy: Tau' = 0.03; CN'-")GZ Gf-l(l < 0.000 01); /"= 89X

Test for overall effect: 7= 3.15 (7= 0.
Tuﬂbﬂubﬂudl’!umw-lﬂ df-l(l 0.03). /"= 77.9%

& 13 HDL-C 7k F RS 2 #7 7R W B

-1 05 05 1
Favours [experimental] Favours [control)

2.3.9 REN LA 14 THFFT, ML B E 1 026 ], %
MR R 1 027 i, S PERG 90 R, £-00F 5% 1) A AIK 5 5 1k
(P=0.02,F =43%) ,HCR I E SNSRI 4T, S5 RBxR, 5
NFHRZA AR, MR RAaFHRA R RN KR, 225 A G2
X (OR=1.41,95%CI=1.08~1.85,P=0.01) ; WZH /3772,
R FEERFEIRRR 100 pg 75 5 5% I AN R R K AR
M5 F gt 2% L (OR=1.18,95%CI=0.77~1.81,P=0.46) ,
200 pg HESTHE AR A3, 53 AN E R AR FR

PEBERTIZS I 508 2026 £E45 26 55 1 3]

X (OR=1.58,95%CI=1.13~2.22,P=0.008) , WL&] 14,

Experimental  Cont Odds Ratio
Study or Subgroup Events Total Events 'rmn Weight M- H,leud, 95; cr M-H, Fixed, 95% C/
1008
G 19 179 14 179 13.6%  1.40(0.68,2.89]
10 41 11 38 9.4%  0.79[0.29,2.5] —
1013 0 11 05% 276[0.10,74.78] —
6 15 115 07% 9.33(0.96,90.94)
4 a1 3 41 29% 137[0.29,6.54] —
2 18 7 18  6.8% 020003 1.13] e
4 a1 3 38 31% 126[0.26,6.04]
6 40 S 40 46%  124(034,4.43] —
388 380 416% 11810.77,181] <
Total events 52 a4

Heterogeneity: Chi’ = 8. o, b 7(."- 0.30); = 16%
erall ef

14179 124%  2.54[1.30,4.96]
11 38 68%  1.90(0.74, 4.88]
11110 113%  0.27[0.07,1.00]
4 40 38% 129032519
0 11 0.5% 548(0.23,127.73]
3 41 29%  137(029,6.54]
7 18 68% 0200003 1.13]
338 20% 8122123102
350 29% 174[039,7.71]
4
3

|\| \‘1 I

34 L 2
647 584%  158[L13,222] L 4
Total events 9
Heterogeneity: Chi’ = 23.96, df = 11 (P= oo\) F=54%
Test for overall effect: Z = 2.65 (P= 0.008)

Total (95%C1) 1026 1027 1000%  141[1.08, 1.85] >
Total events
Heterogeneity: Chi* = 33. 54 dl 19 (P= 002) F=43% 3ot o N 06

Test for overall effect: Z = 2.55 (= 0.01)
Test for subaroup differences: Chi* = 1.12, df = 1 (P= 0.29), I = 10.7%

14 R~R RN Meta 557 2R KBl

2.4 RRREEH
£ % HbA | ¢ 25 693 F NS AR, $2 70 7l BE 4718 & = i
oy, W] RE SR A /N RO T A 6, LI 15,
0 '

Favours [experimental] Favours [control]

P <100 pg
02 cio e 0200 pg
) O“QO < ng
04 HC
§’ = jiO
“0.6 :
0.8
1.0 :
-4 -2 0 2 4

MD

Bl 15 HbA,c BIifm=}tE

3 itig
A TG 2 IR B S5 B AE Ak, 2 BR T2DM &R R Hp4k
Fhim, K0 = U T B S 2 IR B IRE, Mk E
ZZWIRYT IR PRI B B IA AR R <50% (49. 4% ) , IR 1
RIBIT I FY  TH IR S — 2k TR FR A2, e EL A
OB T B 2 Tl I SRR MR R 3R I IR A1 Y KRk
GLP-1RA, % F exendin-4 &R N EFFLH 3 CRL
(PEG) &4, REHEIT DPP-4 Fifif , JEME—2 PEG BIHSLELRK AL
ZHFEFIAY GLP-1RA , BAT AL A B SN 2> B4 5, ml 2
FHER S HAl 101 R R 251564 07 28 IR N b , ke i g, L
A O 2540,
ARWFFEIE 1 Meta 230705 1200 38 20 — Wik ZEAR R BE & —
WAIAYT T2DM #EATT7 30 % V1A, 85 R Bon . (1) /R
BhR S T, 5 R AL A, R & RIS ZETR K 100 =K
200 pg BCA ORI 25 FEAIR AR S 1Y HDA, ¢ 25 IR I L&
J& 2 h LA KT B A A IT T 3 R AR R A A BMI, TC ., TG ,
LDL-C 7KF-, F+ % HDL-C 7K ; W4 7 Hr i 7~ , 200 g 77 0]
BEREAR LDL-C /K, i 100 wg 75 38 5 X I8 240 2% 9 40 24,
(2) A PR AE T8 U R 38 20 T8 4% 2 901 K 1 300 k- XU A6
B WLEELE R Y SRR B2 SE XUR: %5 %of R 28 T s, STV 2L 40 B
AU 100 pg T RN RN & A2 2R 5 % BRALAHGE , 1fif 200 e
T7 RIS KL XU (. 2 5, 3 ] B8 5 24 W el R A O
i 25 0 BN, A R LSRR KR th 8, 5 o AR A F
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FEER—B, ZAEERAEPRIIFFE A1) s e 5 e, sk

PO MR 4S5 2 h IR BMI HDL-C # 45 WF 52 18] ) 53 o v

ATRE SRR AR ZR W T IR S R bR, 7 BHERR

TIURIE 5 45 R RERAEAR S B P , e W HOR IR T BV e Z HIR A R

(IMATFRXS R FELRFE 25 7 KPE2IT 2 72 %), ]

AR B S B EIT A B B R0 5 T 1) — 3, B

T ST L R e

g5 PR  BR £ s FE IR IR IR S — P XU AT 4 T

T2DM B A4 U g AR, o 100 pg 75 5892 PSR,

200 wg Jr ZERYTRARRL B BT 2 I R TR AU R L PR, AHT

FAFTETE N K R T, T2 5 I AWF TR A7 R B 25

FRA K AWM B ROFTE BT A e, BN AT 4G

JRARARZ I IBETE AR, G = B IR T S5 I A Y

SRR ICHTTE . PR, MR T RO i i 2 hl B

IR AERIZ 245 EHERRE) RCT BFFT , AFFRASE vl SEAY 258
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