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( glucagon-like peptide—1, GLP-1) 7KK [OR=2.30, 95%CI ( 1.62~3.27) , P < 0.001],
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[ Abstract] Objective To systematically evaluate the risk factors for adverse pregnancy
outcomes (APO) in pregnant women with gestational diabetes mellitus (GDM). Methods
CNKI, WanFang Data, VIP, CBM, PubMed, Web of Science, Embase, and The Cochrane library
were searched for literature on risk factors for APO in pregnant women with GDM from the
establishment of the databases to March 22, 2024. Meta-analysis was performed using the RevMan
5.4 and Stata 16.0 softwares. Results 20 articles were included and 14 risk factors were integrated.
The results of Meta-analysis showed that age >35 years [OR=3.02, 95%CI(2.02-4.52), P<0.001],
pre-pregnancy body mass index (BMI) >24.0 kg-m'z[OR=2.31, 95%CI(1.51-3.54), P<0.001], and
weight gain 216 kg during pregnancy [OR=4.50, 95%CI(2.24-9.06), P<0.001], adverse maternal
history [OR=2.05, 95%CI(1.76-2.38), P<0.001], family history of diabetes mellitus [OR=1.97,
95%CI(1.68-2.30), P<0.001], fasting blood glucose [OR=1.45, 95%CI(1.17-1.81), P<0.001],
glycosylated hemoglobin [OR=1.22, 95%CI(1.08-1.37), P=0.001], 3 abnormal blood glucose
indexes in oral glucose tolerance test (OGTT) [OR=2.60, 95%CI(1.72-3.93), P<0.001], poor
glycemic control during pregnancy [OR=3.23, 95%CI(1.85-5.64), P<0.001], low serum glucagon-
like peptide-1 (GLP-1) level [OR=2.30, 95%CI(1.62-3.27), P<0.001], comorbid gestational
hypertension [OR=1.77, 95%CI(1.03-3.05), P=0.040], and total cholesterol [OR=1.26, 95%CI(1.15-
1.38), P<0.001] were risk factors for APO in pregnant women with GDM. Conclusion Age >35
years, pre-pregnancy BMI >24.0 kg-m”, weight gain during pregnancy >16 kg, adverse maternal
history, family history of diabetes, fasting glucose, glycated hemoglobin, 3 abnormal blood glucose
indexes in OGTT, poor glycemic control during pregnancy, low serum GLP-1 level, combined
gestational hypertension, and total cholesterol were the risk factors for APO in pregnant women
with GDM, which provided a theoretical basis for the prevention, diagnosis and treatment, and

care of APO in this population.

[Keywords ] Gestational diabetes mellitus; Pregnant women; Adverse pregnancy
outcomes; Meta-analysis
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SCHEREEE (CBM) | PubMed, Web of Science .
Embase. the Cochrane Library e b A ¢ GDM
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mellitus adverse pregnancy outcomes adverse
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PSR SR ILALE 1.

#1 "diabetes, gestational" [MeSH Terms]| OR "diabetes,
pregnancy induced" [Title/Abstract] OR "gestational diabetes"
[Title/Abstract] OR "gestational diabetes mellitus" [Title/
Abstract]|

#2 "pregnant women" [MeSH Terms] OR "pregnant woman"
[Title/Abstract] OR "woman pregnant" [Title/Abstract] OR
"women pregnant" [Title/Abstract]

#3 "adverse pregnancy outcomes" [Title/Abstract] OR
"adverse outcomes" [Title/Abstract]
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Figure 1. Flowchart of literature screening
E: REORBERLKEBEHEA T AR (n=298) | F
% (n=600) . #i# (n=143) . CBM (1n=583) . PubMed

(n=856) . Embase (n=364) . Web of Science (n=1317) .
the Cochrane Library (n=259)

=14 kg, MG RERAKFE. Hil=E&IHE T
Gt A (P >0.05) , HARZEE N GDM
Zidk A APO BRI IR (P < 0.05) , WLk 2,
DL BMI 24T R 5], Meta 255 LA 2,
2.4 BUEESHT
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AT, PORGERARE; HAR RN AR
TEIEEEANA G, g Ristase, Wik 3,
2.5 KFRMEE

XA SCIR = 5 56 2R 5T Egger's K
5, S5R R PEHYIKT 0.05, #EnE % k%K
TfAr, W2 4. LIZERT BMI M, JkEILIE 3,

F1 MNXBRERFIER REITM

Table 1. Basic characteristics and quality evaluation of the included literature
APOBIEUGDMZET Sk

AT RFAG WIS BRSEAL AR (%) . oA FALISES
sy 7 A 2024 ANl A - 22/60 7 i e
LIS iE e 2024 IIFS B - 894/2 982 8 f. b
TRk AR 2024 IR A >20 105/290 7 e, g d
XA 2023 L] A 32.29 +4.49 52/136 6 a, b, c,d, f
X ear 5 2023 B C - 751/2 027 8 a. e, d, g.n
SR aE 2023 FE A T: 27.94 £6.12; 52/150 6 ivj.k
S: 27.86 £6.07
E IR 2023 pai| B 35.84 +4.82 398/1 340 6 a. b, d, ¢, f
A 2023 ;Y A - 21/80 6 f.a. b, d. h, e
g e 2023 TH B 30.03 £4.19 533/752 6 c. b
S R 2023 PNEL A T: 29.35+2.83; 253/560 5 e, j. 1. m, k
S: 2873 £2.41
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2k
WABE  REEG DUObE DUOER g (p)  OPPRCDMA DU
1% PP

Wy oy 2023 Wi A =18 123/374 7 a. b, h, e
st ™ 2022 T A =18 31/200 6 m. n
Tar g™ 2022 HNi] A - 30/60 5 b, h
[t SCE AR 2021 IR A T: 30.90 +3.00; 48/399 8 i

S: 30.00 +3.40
RAG PP 2021 WL A T: 26.79 +4.03; 133/200 6 1

S: 2623 £3.67
SR 2021 T F A 30.15 + 3.81 15/120 5 b, j
S 2021 firyzs A =20 136/363 6 b, f. ¢
JHgpaE 2021 5] A 31.80 £ 4.20 92/243 6 a. b, g
XLk AEee 2020 JIR A - 94/200 6 b
R 2014 Jbnt A - 37/83 8 k

E: A JREIBALRL; B BB E@ATR; C. ATIEMIAA AR T. RIR2A; S XTRRA; —. RAkIE; o F#56=35%; b. BEBMI; c. 4
WEW A, d RRFEF ;e BHERIBREL; f IR BB E RIE; g OGTTAMIEAFIRFF; h. SRS n/E; i Li2F
B j. SMLAE; ko BRI G L i REAKT; moHh =8 n i GLP-1R K,

#*2 GDMZ1AEAPOSER ERrMetaZ

Table 2. Meta—analysis of risk factors for APO in pregnant women with GDM

. : SR AG — MetaZHr
PfE Pff OR{H 95%CI Pl

AR =350 182 66% 0.010 R 3.02 2.02~4.52 <0.001
ZERiBMI

=24.0kg + m 63% 0.030 R 231 1.51~3.54 <0.001

=250kg « m 'S0 0% 0.410 F 3.10 2.17~4.43 <0.001

=28.0kg + m™ '™ 8% 0.300 F 16.19 5.03~52.16 <0.001
2SR G N

=14 kg™ ' 97% <0.001 R 2.35 0.96~5.76 0.060

=16kg"'" "+ 67% 0.050 R 4.50 2.24~9.06 <0.001
AR g gl el 43% 0.140 F 2.05 1.76~2.38 <0.001
W BRI SR i U 1 1T 85% <0.001 R 1.97 1.68~2.30 <0.001
TR SO0 S F AR 74% 0.004 R 3.23 1.85~5.64 <0.001
OGTT MG HR3I S5 12 35% 0.220 F 2.60 1.72~3.93 <0.001
B IR g a2 54% 0.110 R 1.77 1.03~3.05 0.040
el JIE i - 1520 41% 0.180 F 1.26 1.15~1.38 <0.001
25 J i 95% <0.001 R 1.45 1.17~1.81 <0.001
R | AR 4 L 58% 0.040 R 1.22 1.08~1.37 0.001
I35 PRER K 92% <0.001 R 1.43 0.78~2.64 0.250
Hh = 1% 0.060 R 1.38 0.80~2.38 0.250
I GLP- 17K 0% 0.710 F 2.30 1.62~3.27 <0.001

E: ROMAMEARA; F B A m A,
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% ClI
1.1.1 Z43§BMI=>24.0 kg/m?
7K PE2021 1.482 0.674 5.7% 4.40[1.17, 16.49]
k#2024 0.591 0.198 14.6% 1.81[1.22, 2.66] -
WAKN2023 0.411 0.145 15.7% 1.51[1.14, 2.00] -
P 2412021 1432 0639 6.2% 4.19[1.20, 14.65]
L NEAE2023 1.311 0.294 12.4% 3.71[2.09, 6.60] -
Subtotal (95% Cl) 54.6%  2.31[1.51, 3.54] <>

Heterogeneity: Tau? = 0.12; Chi? = 10.86, df = 4 (P = 0.03); /* = 63%
Test for overall effect: Z = 3.88 (P = 0.0001)

1.1.2 2 BMI=>25.0 kg/m?

T4 Hi2022 177 0.831 43%  5.87[1.15,29.93]

#2021 1.301 0.261 13.2% 3.67 [2.20, 6.13] —
B TERE52023 1358 0532 7.7%  3.89[1.37,11.03] —
W75 752023 0.727 031 12.0% 2.07 [1.13, 3.80] —
Subtotal (95% CI) 37.2% 3.10 [2.17, 4.43] . 4

Heterogeneity: Tau? = 0.00; Chi? = 2.90, df = 3 (P = 0.41); /* = 0%
Test for overall effect:Z = 6.21 (P <0.000 01)

1.1.3 Z4i{BMI=>28.0 kg/m?

XI4£ 12020 2026 0941 35%  7.58[1.20, 47.96]
15452023 3295 0.772  4.8% 26.98 [5.94, 122.50] R
Subtotal (95% CI) 8.3% 16.03 [4.72, 54.48] —~—

Heterogeneity: Tau? = 0.06; Chi? = 1.09, df = 1 (P = 0.30); /* = 8%
Test for overall effect: Z = 4.45 (P <0.000 01)

Total (95% CI) 100.0% 3.17 [2.15, 4.67] <&
Heterogeneity: Tau? = 0.23; Chi? = 31.68, df = 10 (P =0.000 5); /* = 68%

Test for overall effect: Z = 5.82 (P <0.000 01)
Test for subaroun differences: Chi? = 8.67. df = 2 (P = 0.01). /* = 76.9%

El2 GDMZ A [EZHBMIFIMetasy #7 75 #k &
Figure 2. Forest plot of Meta—analysis of pregnant women with GDM with different pre—pregnancy BMI

%3 GDMZ 1% EAPORERK F XS RS

Table 3. Sensitivity analysis of risk factors for APO in pregnant women with GDM

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

i Meta £y I-53 47 B 53
AR ORfH 95%CI PfH SNAREARL  OR(E 95%CI Pl

IERy =358 R 302 2.02~452  <0.001 F 269  215~337  <0.001
ZHTBMI

=240kg - m” R 231 151~354  <0.001 F 1.88 153~232  <0.001

=250kg * m” F 310 2.17~443  <0.001 R 310 2.17~443  <0.001

=280kg - m” F 16.19  5.03~52.16  <0.001 R 1603  4.72~5448  <0.001
ZE IR E B fin

=14 kg R 235 0.96~5.76 0.060 F 1.67 1.50~1.86  <0.001

=16 kg R 450  224~9.06  <0.001 F 400  281~568  <0.001
AR F 205  1.76~2.38 <0.001 R 2.10 1.69~2.6 <0.001
R s i R 197  1.68~2.30 <0.001 F 2.06 1.96~2.16  <0.001
T AR i A AN R 323 1.85~5.64 <0.001 F 2.76 2.14~355  <0.001
OGTT I MEFE AR 3T S5 F 260  1.72~3.93 <0.001 R 2.73 1.61~4.63  <0.001
B I LR IR o i R 177  1.03~3.05 0.040 F 1.41 1.19~1.67  <0.001
I F 126  1.15~138  <0.001 R 1.34 1.12~1.59 0.001
23 NG R 145  1.17~181 <0.001 F 1.15 1.11~1.19  <0.001
WEfb 2T 3 A R 122 1.08~1.37 0.001 F 1.19 1.13~125  <0.001
L7 R IR 7K R 143 0.78~2.64 0.250 F 1.09 1.03~1.16 0.003
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e _ Meta £y 547 S U 53 A
ROV OR{H 95%CI Pl R OR{H 95%CI1 Pl
Hm =% R 138  0.80~2.38 0.250 F 1.13 1.05~1.21 0.001
ML 3% GLP- 17K A F 230  1.62~3.27 <0.001 R 2.30 1.62~3.27 <0.001
E: ROMAAZEARAE; F. B A m A,
%4 GDMZA%K £APOfEH E R % RIRE o A
Table 4. Publication bias of risk factors for APO N o I
in pregnant women with GDM f a8
SN R e PlH oat Y
G =35% ~0.14 0.90 o
ZEFiBMI 0.50 0.63 °° o
ZE R G 0.10 0.93 o . o
NEEISY -0.16 0.88 .
RIS S -0.48 0.66 Y ; . “ho
T B T A 1.10 0.35 [0 SiBMmi= 240 kgm* O zuiimmi= 250 kgm? 0 22> 26.0 kgm? |
E3 ZRIBMIXIGDMZIAPOZ MY &
3 1T Figure 4. Funnel plot of the influence of pre—

BEE 207 . SOk 5 A RAE I K A icsE DA K
HHBOK AR, FRE GDM AN R BB AFE LT
B 2014 AR E 2021 AL GDM ()35 %
RN 7%, GDM 2B LA R HIE =, 5=
J AT KL APO By XU 5 v 2, T P
R IS 42.7% W2 AN GDM IAAIZE, i
P, AR S T 2208 B B LT R R AR,
WA TR E TP R DUE . Rk, iRt
GDM Z2 % A= APO a6 N R AN, HEH2BEIR
itk

AWFREER B R, 0 GDM 4213 %4 APO
B IR Ay 9 AR IS = 35 % Z0RT BMIL Zeiik
FIGI, ORNR L MR KL AR
IS ¥ R 4. OGTT I W48 4% 3 Tl S 3. &
AR YR LR . SO F . 2 R B
I 21 8 AR K I3 GLP-1. Bi 42 30 {4 &1 1%
=14 kg, M¥ERERAKF-. Hh=FEsh, HA
N ZBURTE TR E, TR S A SCIRECR 74
A, AR FRISE R AFAEZE A

HEWS = 35 %02 GDM 224k A4 APO ROSE: K
%, SRS Y BRI A R, R A TE LT
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