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Regulatory effect of liraglutide on hypoglycemia in patients with type 1 diabetes mellitus: a meta-analysis
WANG Yan, JIN Fangxin, LI Minne, LI Rujiang, ZHANG Xueli (School of Basic Medical Sciences, Shandong
Second Medical University/Key Laboratory of Universities in Shandong, Shandong Weifang 261053, China)

ABSTRACT OBJECTIVE To systematically evaluate the regulatory effect of liraglutide on hypoglycemia in patients with type 1
diabetes mellitus (TIDM) and provide evidence for the prevention and control of hypoglycemia in the clinical treatment of TIDM.
METHODS Electronic databases including The Cochrane Library, PubMed, Embase, Web of Science, China Biology Medicine
Disc (CBM), CNKI, Wanfang database, and VIP database were searched from the inception of the databases to June 30, 2023.
The clinical randomized controlled trials (RCTs) of liraglutide on hypoglycemia in TIDM patients were screened according to
inclusion and exclusion criteria. Data extraction, grouping, and subgroup meta-analysis were conducted for the included studies.
RESULTS A total of 11 RCTs involving 1 685 patients were ultimately included. Meta-analysis results showed that treatment with
1.2 mg liraglutide could reduce the frequency of hypoglycemia in patients with TIDM [OR=0.81, 95%CI (0.74, 0.88), P<<0.01],
while treatment with 1.8 mg liraglutide could increase the frequency of hypoglycemia [OR=1.33, 95%CI (1.23, 1.44), P<<0.01].
The effect of liraglutide on hypoglycemia in patients with TIDM was not correlated with the duration of hypoglycemia [MD=
—0.29, 95%CI (—1.21, 0.63), P=0.53], and did not increase the incidence of severe hypoglycemia in these patients [OR=0.87,
95%CI (0.57, 1.33), P=0.53]. Liraglutide could reduce the levels of glycated hemoglobin [MD= —1.39, 95%CI (—2.65, —0.13),
P=0.03], weight [MD=—4.28, 95%CI ( —5.01, —3.55), P<<0.01], and body mass index [MD=—1.20, 95%CI ( —1.80,
—0.60) , P<<0.01] in them. CONCLUSIONS Liraglutide has a bidirectional regulatory effect on hypoglycemia in patients with
TIDM, which is correlated with the dose of liraglutide. An appropriate dose of liraglutide (1.2 mg) can inhibit hypoglycemia in
these patients, while an increased dose of liraglutide (1.8 mg) can promote hypoglycemia in them.

KEYWORDS liraglutide; type 1 diabetes mellitus; hypoglycemia; bidirectional regulation
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Dejgaard TF 2016 0 50 1 50 32% 0.33[0.01,8.21]
Dejgaard TF 2020 1 22 0 22 1.0% 314[0.12,81.35) ——————
Frandsen CS 2015 1 18 0 18  1.0% 317[0.12,8317] o
Mathieu C 2016 28 M6 38 U7 74T%  072(043,1.20) —a
Total (95% CI) 642 643 100.0%  0.87 [0.57, 1.33] >
Total events 43 49
Heterogeneity: Chi*= 3.04, df= 4 (P = 0.55); F= 0% 001 01 10 100

Testfor overall effect Z= 0.63 (P = 0.53)

El6 MERMAEL LR Meta 5> HTERMAE
o EE 4t

RELEBIEIRE] Meta 27
T2 5 0 B L £ 32 T 2470 1 2 S

R T e AP ORI IS VR 7 HERR Sk
T 2 RN R 2H LAl i = 2R H 2450 6 22 S eI I 1Y
SO, QIR G T A R B 3R T2, 4%
Emlﬁﬂ‘:?ﬁfﬁa P (P=0.73,1°=0) , K [E & 500
BEARHAT /M. Meta 73BT 48 2R R | W 2H S8 25 LR 5%
%?FH%'E Mo i, 22 57 G 5 L [OR=—0.60,
95%CI1(—1.50,0.30),P=0.19](E 7).

Favours [ liraglutide+insulin] Favours finsulin]

24
2.4.1

liraglutidesinsulin insulin Mean Difference Mean Difference
or Subgroup _ Mean _ SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Ballav C 2020 2732 151 25 2732 154 25 11% 000837837

Dejgaard TF 2016 32 16 50 33 15 50 22% -1.00(7.08,5.08]

Dejgaard TF 2020 2 9 22 28 7 22 35% -300(7.76,1.76 —

Dubé MC 2018 N5 57 15 35 57 15 48%  0.00}4.08,4.08 e

FrandsenCS2015 345 24 18 335 36 18 201%  1.001.00,3.00] ==

JohansenNJ2020 316 291 52 322 206 53 06% -0.60(1183,1063

Kuhadiya ND 2016 27 23 16 26 51 7 52%  1.00}294,494] I

Pieber TR 2015 232 78 14 232 78 15 24%  0.00}575,575] —_— T

vonHemath M 2021 221 3 76 233 42 77 601% -1.20(236,-0.04 -

Total (95% CI) 288 282 100.0%  -0.60[-1.50,0.30] &

Heterogeneity: Chi*= 5.27, df= 8 (P = 0.73); = 0%

ECE] 5 10
Testfor overall effect 2=1.31 (P=0.19) Favours liraglutide+insulin] Favours finsulin]

BE7 ERER R R AZFIER Meta 5T R E

2.4.2  HbAc/KF A BMI Y Meta 7314

9IS HRIE T HbAc /K, 4% B 53 i) A é}‘ﬁﬁ
Ji Pk (P<<0.01,7°=98%) , & H B AL AL W 455 7Y i3

SyHT 9 WA R IE 1A, %ﬁﬁﬁtlﬂﬁ%ﬁ”’j@rﬁi
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PE(P<0.01,1"=T78%) , >R JH] BE AL A4 ML AR AL AT 504 5 4
TR FE" " GE T BMI, A ISR et e bk
(P<0.01, I'=94%) , >k H it L 2 1o 455 784 1k A 50 A

Meta 431 25 5 7, 3 56 41 £ 35 19 HbA ¢ /K - [MD =
—1.39, 95%CI ( —2.65, —0.13) , P=0.03] . A & [MD=
—4.28, 95%CI ( —5.01, —3.55) , P<<0.01]. BMI[MD=
—1.20,95%CI1( —1.80, —0.60) , P<<0.01]¥J i % T %t
HRZH (J&18)

liraglutide+i lnsuln Insulln Meaﬂ Dmevence Mean Difference
Study or Subgroup _ Mean al_Me i do Rando
Ahrén B 2016 38 16 ms 01 15 zns 136% ~39|1[n| -359) -
Ballav C 2020 092 31 25 013 4 25 102%  079(1.19,277) S
Dejgaard TF 2016 6 756 50 -4 756 50 7.8% -2.00[4.96,0.96] —
Dejgaard TF 2020 69 56 22 -5 4 22 80% -1.90(4.78,098) —
Dubé MC 2018 03 02 15 -02 02 15 137% -0.10(024,004)
FrandsenCS2015  -622 171 18 -556 167 18 124% -0.66[1.76,0.44] i
JohansenNJ2020  -36 77 52 -17 66 53 83% -1.90}465,085 —
KuhadiyaND2016  -46 16 16 -33 16 17 124% -1.30(239,-021] ——
Mathieu C 2016 54 16 346 -38 16 347 136% -160F1.84,-1.36] =
Total (95% CI) 750 753 100.0% -1.39[-2.65,-0.13] —~—
Heterogeneity: Tau® = 3.04; Chi*= 519.14, df = 8 (P < 0.00001); F= 98% i

- s 4 2 2
Tostforoveralefeck 2215 (P=003) Favours [liraglutidesinsulin] Favours finsulin]

A. HbA ¢ /K F-

17.2%  -250(329,-1.71)
69 138 50 -07 128 50 18% -6.20[11.42,-0.98)
68 21 22 -043 2 22 135% -6371758,-516 e
56 4 15 07 4 15 50% -490[7.76,-204]
31 06 18 11 04 18 207% -4.20F453,-387)
61 128 52 -22 128 53 20% -390(8.80,1.00)
K h adyaND 2016 -48 07 16 -03 05 17 202% -4.50[4.92,-408] -

Mathieu C 2016 -4 94 346 09 94 347 120% -4.90[6.30,-350] =

Pieber TR 2015 29 29 14 04 29 15 7.7% -250F4561,-0.39) =

Total (95% CI) 100.0% -4.28[.5.01,-3.55] <
Heterogeneity Tau*= 0.64; Chi: 261061 8(P< DDDD1)I n% a5 * & 3

Tost for oversh efiect Zu 1151, (°.+0.00001) Favours [ liraglutide+insulin] Favours [insulin]

B.{kHE

liraghttidesinsulin ~ insul lin

Study or Subaroup _Mean __SD_Total Mean _SD_Total Weight

Ballav C 2020 048 04 25 -008 05 25 268% -0.40(0.65-0.15 ——

Dubé MC 2018 2 15 -03 1 15 201% -1.70-2.42,-0.98] g
FrandsenCS2015 097 062 18 046 046 18 256% -143(1.79,-1.07) —
KuhadiyaND2016 15 03 16 -01 02 17 275% -140(1.58,-1.22) -
Total (95% CI) 0.0% -1.20[-1.80, -0.60] —~—

Heterogeneity: Tau*= 0.33; Chi* 451501 3P< 00000|)I 94%

2 ] 1
Testfor overall sflect: Z= 3.04. (P < 0.0001) Favours [liraglutide+insulin] Favours finsulin]

C.BMI

E8 HbAc.{&E BMI A Meta 5 T 2K E

2.5 RS

PPAGIFTESE SR A AT RENE , X AR Meta )BT 2% 25
JHR PR THUSE B . S5 R A B, HbA ¢ £ Meta 73T
ZERIFATRE , SR Mathieu S I DFTE R, 5 AN (H
BTG EE X (P=0.14) (K19) . BRitZAb, HAtbdg
PRI Meta 73 M43 RN (B O AN K, B i Meta 73
Praf R HepAs e (g )

liraglutidevinsulin insulin Mean Difference Mean Difference
t: % m, 95%

Ahrén B 2016 38 16 206 01 16 206 143% -390F421,-359) =

Ballav C 2020 092 31 25 013 4 25 123% 079(1.19,277) —7

Dejgaard TF 2016 6 756 50 -4 756 50 104% -200(49,0%) @ —————————

Dejgaard TF2020 69 56 22 -5 4 22 105% -190(478,098) —

Dubé MC 2018 03 02 15 02 02 15 144% -010(0.24,004)

FrandsenCS2015 622 171 18 -556 167 18 137%  -066[1.76,044] ——

JohansenNJ2020  -36 77 52 -17 66 53 108% -1.90[4.65,085 e

KuhadiyaND2016  -46 16 16 -33 16 17 137% -1.30$239,-021] —_—

Mathieu C 2016 54 16 346 38 16 347 00% -160[1.84,-1.36]

Total (95% CI) 404 406 100.0%  -1.36[-3.16,0.45] e

Heterogeneity. Tau* = 5.89; Chi"= 483.55, df= 7 (P < 0.00001); F= 99% 1

Testfor overall effect Z=1.47 (P=0.14)

-4 -2 2
Favours [ liraglutide+insulin] Favours insulin]

B9 HbA.c KBRS T AR E

2.6 HERIRESH

Sy it — 2 A Meta 43 BT 25 5 09 T 581 X ARk
Meta 7347 i £ I i A b A T & R f7i 434 . Egger’ s i
B 25 L R < IR 2 AR 05 B L 2 AR I 2 B
[ S A 20 ™ AR S A2 % (HbA e KPR EE DL
BMI 4 Meta 7387 1425 W 8 A48 0 & T iy (2 3) , 4
TNIZ Meta 78T 7= s RGE IR ZE W T BB N, A I TR0
B M GET T 45 R BA 3 T Sk
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