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Efficacy of Liraglutide in Treating Polycystic Ovary Syndrome: A Systematic Review and Meta-analysis

HUANG Cancan!, HE Ruiqi!, LI Shuwen!, CUI Nan', SHE Yahuan!, LIANG Li%, ZHANG Xiaohua!,

WU Quanshengl*(I.Gansu University of Chinese Medicine, Lanzhou 730000, Chma, Z.A}j”llated Hospital of Gansu
University of Chinese Medicine, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To systematically evaluate the efficacy of liraglutide in treatment of polycystic ovary syndrome
(PCOS). METHODS Cochrane Library, PubMed, Embase, Web of Science, CNKI, CBM, VIP databases, Wanfang databases
were searched by computer to collect the literatures on clinical randomized controlled trials(RCTs) of liraglutide in the treatment
of PCOS from inception to June 2019. Meta-analysis was performed by RevMan 5.3 software. RESULTS A total of 7 RCTs
involving 450 patients were included. The results of the meta-analysis showed that, compared with the control group, there were
obvious improvement in the values of body weight(SMD=-0.53, 95%CI=—0.78—-0.28, P<0.000 1, I’=48%), waist
circumference(SMD=-0.53, 95%CI=—0.96— —0.09, P=0.02, ’=71%), body mass index(BMI)(MD=-1.88, 95%CI=-2.50— —1.27,
P<0.000 01, I’=84%), 2 h postprandial blood glucose(PBG)(SMD=-0.64, 95%CI=-0.88— —0.40, P<0.000 01, /’=0%). However,
there were no obvious differences between two groups in testosterone(SMD=0.08, 95%CI=—0.27-0.43, P=0.66, I’=57%),
luteinizing hormone(LH)(SMD=-0.45, 95%CI=—1.03-0.12, P=0.12, I’=81%), homeostasis model assessment-insulin resistance
(HOMA-IR)(SMD=-0.04, 95%CI=-0.59-0.51, P=0.89, I’=78%). The incidence of adverse reactions in the test group was higher
than that in the control group, and the difference was statistically significant(RR=2.06, 95%CI=1.09-3.90, P=0.03, I’=62%).
CONCLUSION Liraglutide in treatment of PCOS is effective in controlling body weight and reducing PBG, but there is no
significant difference campared with the control group in improving sex hormone levels and controlling insulin resistance.
Meanwhile, the incidence of adverse reactions in the liraglutide group is significantly higher than in the control group.
KEYWORDS: liraglutide; polycystic ovary syndrome; efficacy; safety; systematic review; meta-analysis
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Malin Nylanderl”) 2017 44 21 FIRifK 1.8 mg ih qd BRI 26 DRQBDE®
Mojca Jensterle® 2014 11 14 FFiEpk 1.2 mgih qd +—HBUK 1 gpobid  —H UK 1 g po bid 12 O20®OD®
Mojca Jensterlel® 2015 14 14 FEk 1.2 mgih qd +—H XK 1 gpobid  ZHIWIK 1 g po bid 2 OQBDEG®
Vesna Salamun!'® 2018 13 14 FPEK 1.2 mgih qd + = XK 1 gpobid  ZH WK 1 g po bid 2 O2DD®
HE IR AR 2015 87 85  FIFIEAK 1.8 mgih qd + I XUIK 0.5 g po tid  —H XUIK 0.5 g po tid 2 OB@EED®
= SNIE 2018 30 30 Rk 1.8 mgih qd e +iE g 24 Q0
R A3 2016 32 30 FIFIEHK 1.8 mg ih qd ZHXUK 0.5 g po tid 2 Q@@eED®

H: O-Wpie; Q-kFmies; O-EF; @-%20; O-fE¥AE; ©@-2h BiEIEE; O-KERMEIIEE; O-RRN L4 %,
Note: (D-body weight; @-BMI; @-waist circumference; @-testosterone; G-LH; ©-2 h PBG; D-HOMA-IR; ®-incidence of adverse reactions.

T2 MR &
Tab. 2 Risk bias of included studies
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Malin Nylander 2017~ -0.07 058 44 015 052 21 184% -0.39[-0.91,0.14] I
Mojca Jensterle 2014 05 113 11 -02 096 14 12.0% -0.28[-1.07,0.51] T
Mojca Jensterle 2015 -0.1 105 14 -09 09 14 124% 0.79[0.02, 1.57] N
VesnaSalamun2018 02 06 13 03 062 14 127% 0.16 [-0.60, 0.92] "
N4 2016 -1.18 023 32 -131 026 30 18.9% 0.520.02, 1.03] '
HIHRE 2015 051 066 87 -043 053 85 255% <0.13[-0.43,0.17] T
Total (95% Cl) 201 178 100.0% 0.08 [-0.27, 0.43] ?

Heterogeneity: Tau? = 0.10; Chi? = 11.63, df = 5 (P = 0.04); I> = 57%
Test for overall effect: Z = 0.44 (P = 0.66)
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2
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[Experimental]

0

Favours
[Control]

Fig. 2 Meta-analysis of the difference of testosterone before and after treatment of polycystic ovary syndrome with liraglutide

Std. Mean Difference
IV, Random, 95% CI

Control
SD Total Weight

Experimental
Study or SubgroupMean SD Total Mean

Std. Meal

n Difference

IV, Random, 95% CI

Malin Nylander 2017 -1.7 13.98 44 1 8.019 21 25.1% -0.22[-0.74,0.31] -

Vesna Salamun 2018 -2.8 524 13 -1.9 365 14 204% -0.19[-0.95, 0.56] T—

R4 2016 25 121 87 -12 111 85 289% -1.11[-1.44,-0.79] -

HRE 2015 -3.25 095 32 -3.13 058 30 256% -0.15[-0.65, 0.35] -

Total (95% Cl) 176 150 100.0% -0.45[-1.03, 0.12] -

Heterogeneity: Tau? = 0.27; Chi? = 15.92, df = 3 (P = 0.001); ?=81% _'2 _'1 0 a é

Test for overall effect: Z = 1.55 (P = 0.12) Favours Favours
[Experimental]  [Control]
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Fig. 3 Meta-analysis of LH difference before and after treatment of polycystic ovary syndrome with liraglutide

Experimental Control Std. Mean Difference Std. Mean Difference

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

Mojca Jensterle 2014 -3.8 1449 11 -1.2 656 14 102% -0.23 [-1.03, 0.56]

Mojca Jensterle 2015 -7.5 124 14 -7 179 14 11.7% -0.03[-0.77,0.71]

Vesna Salamun 2018 -3 1841 13 -2319.75 14 112% -0.04[-0.79,0.72]

#2015 59 566 87 -15 6.07 85 66.9% -0.75[-1.06,-0.44] i

Total (95% Cl) 125 127 100.0% -0.53 [-0.78, -0.28] <

Heterogeneity: Chi? = 5.81, df = 3 (P = 0.12); I2= 48% 2 _‘1 ; 1 2

Test for overall effect: Z = 4.11 (P < 0.0001) Favours Favours
[Experimental] [Control]
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Fig. 4 Meta-analysis of the difference in body weight before and after treatment of polycystic ovary syndrome with liraglutide
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Experimental Control Std. Mean Difference Std. Mean Difference

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

IV, Random, 95% CI

Malin Nylander 2017 -41 31 44 -11 35 21 17.8% -0.92[-1.46,-0.37] -

Mojca Jensterle 2014 -5.5 181 11 -1.6 74 14 135% -0.29[-1.08,0.51] - 1

Mojca Jensterle 2015-11.7 9.6 14 -11.3131 14 144% -0.03[-0.77,0.71] -1

Vesna Salamun 2018 -4.4 129 13 -26176 14 141% -0.11[-0.87,0.64] - T

Z=Ffk = 2018 -6 139 30 -2145 30 184% -0.28[-0.79,0.23] -1

HIRR 2015 95 61 8 -3 5 85 21.7% -1.16[-1.48,-0.84] -

Total (95% CI) 199 178 100.0% -0.53 [-0.96, -0.09] S 4

Heterogeneity: Tau? = 0.20; Chiz = 17.39, df = 5 (P = 0.004); 2= 71% 2 _51 1 2

Test for overall effect: Z =2.37 (P = 0.02) Favours Favours
[Experimental] [Control]

5 FAwBRIEST S EINREE ARG RE B ZE 8 meta 447

Fig. 5 Meta-analysis of the difference in waist circumference before and after treatment with polycystic ovary syndrome with

liraglutide
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Malin Nylander 2017 -1.9 03 44 01 03 21 283% -2.00[-2.16,-1.84] "

Mojca Jensterle 2014 -2.3 531 11 -05366 14 26% -1.80[-5.48, 1.88] I

Mojca Jensterle 2015 -1.1 52 14 -09 635 14 1.9% -0.20[-4.50,4.10] —

Vesna Salamun 2018 -2.7 328 13 -25433 14 4.0% -0.20[-3.09, 2.69] -1

FFk = 2018 -12 245 30 -18256 30 13.0% 0.60[-0.67,1.87] T

T4 2016 535 061 32 -272 06 30 269% -2.63[-2.93,-2.33] "

HIFRE 2015 4 174 87 -13197 85 23.3% -2.70[-3.26,-2.14] -

Total (95% Cl) 231 208 100.0% -1.88 [-2.50, -1.27] ’

Heterogeneity: Tau? = 0.35; Chi = 37.62, df = 6 (P < 0.00001); I2 = 84% =1 0 5 0 5 1 5

Test for overall effect: Z = 5.97 (P < 0.00001) Favours Favours
[Experimental]  [Control]
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Fig. 6 Meta-analysis of BMI difference before and after treatment with polycystic ovary syndrome with liraglutide

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference
IV, Fixed, 95% CI

Std. Mean Difference
IV, Fixed, 95% Cl

Mojca Jensterle 2014 -1.3 1.7 11 0324 14 84%  -0.73[-1.55,0.09]
Mojca Jensterle 2015 0.8 2 14 -0121 14 102%  -0.33[-1.08,0.42]
B4 2016 44 35 32 -3303 30 223% -0.43[-0.93,0.07]
IR 2015 18 15 87 -0714 85 591% -0.75[-1.06, -0.44]
Total (95% Cl) 144 143 100.0%  -0.64]-0.88,-0.40]

Heterogeneity: Chi? = 1.89, df = 3 (P = 0.60); I*= 0%
Test for overall effect: Z = 5.25 (P < 0.00001)
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Fig. 7 Meta-analysis of the difference in 2 h PBG after a meal with liraglutide in the treatment of polycystic ovary syndrome
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD TotalMean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Mojca Jensterle 2014 -1.4 427 14 -16 74 14 181%  0.03[-0.71,0.77] ]
Mojca Jensterle 2015 -1 271 14 -11.3131 14 17.2% 1.06 [0.26, 1.86] N
Vesna Salamun 2018 -0.1 347 13 -26176 14 17.9%  0.19[-0.57,0.94] N
N4 2016 -1.44 233 32 -0630.39 30 22.0% -0.47[-0.98,0.03] |
AR 2015 -1.8 151 87 -07195 85 249% -0.63[-0.94,-0.32] =
Total (95% CI) 160 157 100.0%  -0.04 [-0.59, 0.51] ’
Heterogeneity: Tau? = 0.29; Chi? = 18.26, df = 4 (P = 0.001); I? = 78% 2 1 v 1 2
Test for overall effect: Z = 0.14 (P = 0.89) Favours Favours
[Experimental] [Control]
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Fig. 8 Meta-analysis of the difference in HOMA-IR before and after treatment with polycystic ovary syndrome with liraglutide
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Experimental  Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Malin Nylander 2017 37 47 3 21 16.1% 5.51[1.91, 15.88] "
Mojca Jensterle 2014 6 11 2 14 122% 3.82[0.95, 15.36] ] -
Mojca Jensterle 2015 8 14 9 14 232% 0.89[0.49, 1.62] —a
Vesna Salamun 2018 5 13 2 14 115% 2.69[0.63, 11.54] ] "
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Fig. 9 Meta-analysis of the incidence of adverse reactions before and after liraglutide in the treatment of polycystic ovary

syndrome
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