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Glucagon-1 analogues in patients with type 2 diabetes mellitus:a Meta-analysis”
ZHAO Fan,LIN Xin,HE He ,ZHANG Mei®
(Department of Laboratory sWest China Hospital of Sichuan University ,
Chengdu ,Sichuan 610041 ,China)

[Abstract] Objective To judge the efficiency and safety of Glucagon-1 (GLP-1) analogues in patients
with type 2 diabetes mellitus. Methods A randomized controlled trial comparing GLP-1 with insulin or com-
paring GLP-1 with placebo was performed by searching the database MEDLINE, EMBASE and CNKI, Wan-
fang, VIP Chinese database,using GLP-1 analogues,glucagon-like peptide-1,exenanone,lilaru,enteropsin, type
2 diabetes,insulin and randomized controlled trial as index words. Meta-analysis was used to analyze the com-
prehensive effects by weighted mean difference (WMD) or ratio ratio (OR). Outcome indicators include gly-
cosylated hemoglobin (HbAlc) ,incidence of hypoglycemia,reduction of body mass,and fasting blood-glucose
(FBG) control level. Results A total of 13 RCTs,in which 7 comparing GLLP-1 with insulin,and 8 comparing
GLP-1 with placebo were included and 5 014 participants were enrolled. There was no statistic difference be-
tween GLP-1 group and insulin group in the reduction in HbAle (WMD = —0.88,95%CI[ —1.30,—0. 88],
P<C0.001). When it comes to FPG,GLP-1 and insulin showed similar efficacy when the duration of therapy
was shorter than 52 weeks. But over time,insulin is betterable to help patients control FPG. In terms of chan-
ges in body mass and risk of hypoglycemia,the results once again demonstrated that GLLP-1 can indeed control
body mass and have a lower risk of hypoglycemia than insulin or placebo. Conclusion GLP-1 analogues are as
effective as insulin in lowering blood glucose, but their safety needs more prospective clinical trials and statis-
tical evidence.
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9.1.1=>52weeks

Diamant M 2014 -1.73 286 233 -265 285 223 169%
Gough SC 2015 167 25 414 -325 25 413 182%
Weissman PN 2014 -087 28 504 -206 29 241 175%
B&3% 2015 -256 146 24 -286 167 25 138%
Subtotal (95% CI) 1175 902 66.4%

Heterogeneity: Tau*= 0.14;, Chi*= 9.70, df= 3 (P = 0.02); F= 69%
Test for overall effect: Z= 4.80 (P < 0.00001)

9.1.2 = 52weeks

RosenstockJ 2014 099 3 282 -071 31 281 17.0%
Russell-JonesD2008 -155 3 207 -1.78 3 219 165%
Subtotal (95% CI) 489 500 33.6%
Heterogeneity: Tau*= 0.06; Chi*=1.79, df=1 (P = 0.18), F= 44%

Test for overall effect: Z= 015 (P = 0.88)

Total (95% CI) 1664 1402 100.0%

Heterogeneity: Tau*= 0.51; Chi*= 44.98, df= 5 (P < 0.00001); F= 89%

Test for overall effect Z= 218 (P=0.03)

Test for subaroun differences: Chi*= 10.86. df=1 (P = 0.0010). F= 90.8%
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Experimental Control

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

1.1.1 = 52weeks

de wit HM 2015 -0.77 091 24 -066 073 18 71%
Gough SC 2015 -1.21 167 414 14 139 413 170%
RosenstockJ 2014 -0.82 1 282 -066 1281 191%
Russell-Jones D 2009 -1.33 135 207 -1.09 133 219 148%
Weissman PN 2014 -067 095 504 -079 09 241 203%
Subtotal (95% CI) 1431 1172 78.3%
Heterogeneity: Tau*= 0.03; Chi*=13.16, df= 4 (P=0.01), F=70%

Test for overall effect: Z=0.24 (P=0.81)

1.1.2>52weeks

DiamantM 2014 -1.01 105 233 -081 105 223 178%
&35 2015 -296 135 24 -238 126 25 39%
Subtotal (95% CI) 257 248 21.7%
Heterogeneity: Tau*= 0.00; Chi*= 0.97, df=1 (P=0.33), F= 0%

Test for overall effect Z= 2.36 (P = 0.02)

Total (95% CI) 1688 1420 100.0%

Heterogeneity: Tau*= 0.03; Chi*=18.81, df= 6 (P = 0.004); F= 68%

Test for overall effect: Z= 0.94 (P = 0.35)

Test for subaroun differences: Chi*=2.41.df=1 (P=0.12). F=58.6%
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FH B AL SN 15 9E 47 43 B . 5 %2 BRI 41 AH te GLP-1
KUY B BEACAR BT & [WMD = — 2. 45, 95% CI
(—3.24,—1.66)], WK 6,

Mean Difference Mean Difference
Random. 95% CI IV. Random, 95% CI
0.92[0.40,1.44] —_——
158 (1.24,1.92] ——
1.19(0.75,1.63 ——
0.30(0.58,1.18) T
1.11(0.65, 1.56] -
-0.280.78,0.22) —
0.24 10.33,0.81] —1—
-0.04 [-0.55,0.47) e
0.68 [0.07, 1.30) -~
2 R 1 2

Favours [experimental] Favours [control]

FPG GLP-1 # M EEBEE

Mean Difference
IV, Random, 95% Cl

Mean Difference

-0.11 F0.61,0.39)
0.19 [-0.02, 0.40]
-0.16 [-0.33, 0.01)
-0.24 [-0.49, 0.01)
012 [-0.02, 0.26]
-0.02[-0.20,0.15]

-

-0.20 [0.39,-0.01)
-0.58 [-1.31,0.15)

——]
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Gough 8C 2015 A84 167 833 14 117 413 139%
Mathieu € 2014 074 094 88 030 095 80 127%
Nauck MA 2015 A21 14 204 027 14 105 121%
Subtotal (95% C1) 125 607 38.8%
Hotorogenelty. Tau® = 0.05, Chi*» 850, df» 2 (P » 0.01), " » 76%

Test for overall effect Z= 3.64 (P = 0.0003)

5.1.2 <52wooks

AhmannA 2015 A3 18 N3 .00 151 222 127%
Davies W) 2015 405 142 140 038 141 137 121%
Und M 2015 A54 127 63 042126 59 107%
Russel-Jones D 2009  -133 135 207 -024 11 96 126%
Seino Y 2016 473 098 130 043 098 127 132%
Subtotal (95% CI) 753 641 61.2%
Hetorogenelty. Tau*= 003, Chi*= 9.51,df= 4 (P = 0.05), I= 58%

Tost for overall effect Z= 10.07 (P < 0.00001)

Total (95% CI) 1878 1248 100.0%

Meterogenelty. Tau®= 0.15, Ch*= 60.96, df= 7 (P « 0.00001), I"= 89%
Test for overall effect Z= 6.05 (P < 0.00001)
Test for subarouo differences: Chi*= 8.17.df= 1 (P = 0.004). I'= 87.8%

-0.44 10.60,-0.26) -
+0.350.63,-0.07) —
094 1.27,-061) —_
10,56 (0,85, 0.26) <>
1.2041.48,-092) —
067 11.00,-0.34) —
A121157,-067) ——
1,09 1.38,-0.80) —_
1,30 (1.54,1.06) -
1.09(1.30, 0.88) L 2
0.88(-1.47,.0.60) <

2 4 1
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Favours (experimental] Favours [control)

& 4 HbAlc GLP-1 5B F L&

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
3.1.1=52weeks
Diamant M 2014 249 41 233 201 41 223 161% -4.50-5.25,-3.75 -
Gough SC 2015 3 51 414 23 5 #13 162% -5.30(-599,-461) -
Weissman PN 2014 -1.06 38 504 157 381 241 164% -263(-3.21,-2.05 -
B3R 2015 38 76 25 26 84 24 56% -6.40[1089,-1.91]
Subtotal (95% CI) 1176 901 542% 4.33[-591,-276) >
Heterogeneity: Tau*= 2.00; Chi*= 37.57, df= 3 (P < 0.00001); F= 92%
Test for overall effect: Z= 5.40 (P < 0.00001)
3.1.2<52weeks
de wit HM 2015 45 25 24 09 25 18 137% -540[-6.93,-387 —_—
RosenstockJ 2014 07 334 281 08 334 282 165% -1.50(-2.05,-0.95) i
Russel-JonesD2009  -1.8 488 207 16 488 218 156% -3.40[-4.33,-2.47) —
Subtotal (95% CI) 512 519 458% -3.33[-5.39,-1.27) -
Heterogeneity: Tau?= 3.03; Chi*= 29.30, df= 2 (P < 0.00001); F= 93%
Testfor overall effect: Z= 317 (P = 0.002)
Total (95% CI) 1688 1420 100.0% -3.89 [-5.18,-2.60] <>
Heterogeneity. Tau®= 2.55; Chi*= 97.20, df= 6 (P < 0.00001); F = 94% T & ¥ %

Test for overall effect: Z=5.90 (P < 0.00001)
Test for subaroun differences: Chi*= 0.58. df=1 (P = 0.45). F= 0%

Favours [experimental] Favours [control]

B 5 EREES GLP-1 XUMEBERERR

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ahmann A 2015 35 45 213 -04 45 222 223% -3.10[-3.95,-2.25) ——
Davies MJ 2015 241 55 140 -1.00 55 137 166% -1.32(-262,-0.02) ——
Gough SC 2015 04 45 833 23 5 413 259% -270[3.27,-213) -
Lind M 2015 38 42 63 0 41 59 147% -3.80[5.27,-2.33) —_—
Russel-JonesD2009  -1.8 488 207 -042 36 96 205% -1.38[2.36,-0.40) ——
Total (95% CI) 1456 927 100.0% -2.45[-3.24, -1.66) <
Heterogeneity: Tau? = 0.54; Chi*= 13,58, df = 4 (P = 0.009); F= 71% 3

Test for overall effect. Z=6.07 (P < 0.00001)
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