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[ Abstract] Objective To establish a risk warning model for adverse pregnancy outcomes in patients with gestational
diabetes mellitus (GDM) based on placental growth factor (PLGF), blood lipids, and glycosylated hemoglobin (HbA, ) and
evaluate its efficacy. Methods A total of 100 GDM patients admitted to the Department of Obstetrics and Gynecology of
Langfang People' s Hospital from August 2022 to August 2024 were selected as the study subjects. Based on the presence or
absence of adverse pregnancy outcomes, they were divided into an occurrence group (41 cases) and a non-occurrence group
(59 cases). Differences in clinical data between the two groups were analyzed, and significant variables were included in a
multivariate Logistic regression model to identify influencing factors for adverse pregnancy outcomes in GDM patients. A no-
mogram model was constructed based on these factors, and the ROC curve was used to analyze the predictive efficacy of the

model. Results Among 100 GDM patients, 41 (41.00% ) experienced adverse pregnancy outcomes. The occurrence group
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was older and had a higher proportion of alcohol consumption history. Serum PLGF levels, white blood cell count (WBC), to-
tal cholesterol (TC), triglyceride (TG), and HbA |, were higher in the occurrence group than in the non-occurrence group (¢=2.
135, 3.988, 6.281, 2.128, 5.138, 3.080, 5.849, all P<0.05). Multivariate Logistic regression analysis showed that older age,
higher PLGF, TC, TG, and HbA,, were independent risk factors for adverse pregnancy outcomes in GDM patients [ OR(95%
CIH=1.250(1.037-1.570),1.057(1.019-1.096) ,4.967(1.916—12.881),4.241(1.431-12.571),1.905(1.085-3.344) ], while high
PLGF was a protective factor[ OR(95% CI)=0.946(0.912-0.982),P<0.05].ROC analysis showed that the AUC values for age,
PLGF, TC, TG, HbA ., and the nomogram model were 0.631, 0.804, 0.778, 0.703, 0.803, and 0.941, respectively, indicating
that age, PLGF, TC, TG, and HbA_ have certain predictive value for adverse pregnancy outcomes in GDM patients, and the

nomogram model has high predictive value. At the cutoff value, the sensitivity of age, PLGF, TC, TG, HbA ., and the nomo-

le»
gram model were 0.390, 0.746, 0.610, 0.634, 0.634, and 0.966, respectively, and the specificity were 0.814, 0.732, 0.864, 0.746,
0.932, and 0.805, respectively. Internal validation using the Bootstrap method (B=1000) showed that the prediction curve of
the nomogram model closely aligned with the ideal curve, indicating good predictive ability. The decision curve analysis
showed that the net benefit rate of the model was >0 within the threshold probability range of 0.04 to 1. Conclusions In-
creased age, TC, TG, and HbA,, are independent risk factors for adverse pregnancy outcomes in GDM patients, while in-

creased PLGF is a protective factor. The risk warning model for adverse pregnancy outcomes in GDM patients based on

PLGF, blood lipids, and HbA . demonstrates good predictive efficacy and can assist in clinical intervention and treatment.
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Tab.1 Comparison of clinical data between the non-occurrence
group and the occurrence group of GDM patients
EE| Tﬁiﬁﬂ fiﬁﬂ) X/ifd PAH

AERE (x4, %) 26.49+4.57  28.44:4.43 2135  0.036
28 BMI(x+s, kg/m?)  22.7122.30  22.81+2.70  0.195  0.845
HISHW (x5, ) 26.19+1.31  25.74x1.22  0.201  0.747
PR (%) ] 0.836  0.360

(s 32(54.24) 26(63.41)

Z= 27(45.76) 15(36.59)
ST (%) ] 0.438  0.508

M= 35(59.32) 27(65.85)

e 24(40.68) 14(34.15)
EWFRIA [ B(%)]  44(74.58) 32(78.05)  0.160  0.689
WA R [ 5 ( % ) ] 10(16.95) 6(14.63)  0.096 0.756
I (%) ] 24(40.68) 25(60.98) 3.988  0.046
WERIR R L[ H](%)]  13(22.03) 8(19.51)  0.093 0.761

PLGF(x+s,ng/L) 75.18+19.14 104.09+£26.89 6.281 <0.001

WBC (xxs,x10°/L) 14.80+3.67 16.32+3.40  2.128  0.036
ANC (x+s,x10°/L) 10.43£3.21 10.24+2.90  0.298  0.770
TC(x+s,mmol/L) 4.39+0.95 5.45+£1.04  5.138 <0.001
TG (%+s, mmol/L) 3.77+1.01 4.37£0.94  3.080  0.003
HDL-C ( x+s, mmol/L) 1.39+0.21 1.3220.19  0.441  0.243
LDL-C( %+s, mmol/L) 2.79+0.22 2.98+0.24  1.873  0.082
ALT(%+s,U/L) 11.27+1.90 10.95£1.75  0.874  0.384
AST(xxs,U/L) 26.88+5.52  26.34%4.93  0.516  0.607
HbA, (x£s,%) 4.46+1.04 7.08+1.55  5.849 <0.001
FPG(x+s, mmol/L) 4.66+0.22 5.33£0.28  2.066  0.092
2 hPG(x+s, mmol/L) 9.07+1.04 9.29+1.14  0.784  0.471

R2 5PN GDM A KA RAEIRES R 922 2K Logistic 111
vaxiiy
Tab.2 Multivariate Logistic regression analysis of factors influen-

cing adverse pregnancy outcomes in GDM patients

W H B SEfH Waldfi P{i ORfH 95%CI
AEIR 0223 0.095  5.495  0.019  1.250 1.037~1.570
POl 1.498  0.792  3.578  0.059 4471  1.967~6.829
PLGF &  0.055 0.019 8.697 0.003 1.057 1.019~1.096
WBC#  0.190 0.117 2651 0.103 1.209 0.962~1.519
TC & 1.603  0.486 10.870 0.001  4.967 1.916~7.124
TG % 1.445  0.554  6.792  0.009 4.241 1.431~6.451
HbA, H  0.645 0.287 5.040 0.025 1.905 1.085~3.344

3 4t i

GDM I g 38— RINA R AL IRSS 7y, A48 H AR ik
7 IR RS | Kk 2 R DL SRR IR
S HRAE R Hh 85 55 . X BB ACRE AU N2 7= 1E 1 53 1
WU 38 AT BEXT IR LA K LB A AR, GDM ik
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Tab.3 Predictive value of influencing factors and the nomogram

model for adverse pregnancy outcomes in GDM patients

BRER ouoffil AUC 95%CI  WUBIE HRIE o
A 28.00 % 0.631 0.520~0.743 0.390 0.814 0.204
PLGF 90.14 ng/L. 0.804 0.720~0.889 0.746 0.732 0.478
TC 5.08 mmol/L 0.778 0.687~0.870 0.610 0.864 0.474
TG 4.20 mmol/L 0.703 0.597~0.808 0.634 0.746 0.380
HbA,, 6.81% 0.803 0.710~0.896 0.634 0.932 0.566
GRS 0.941 0.894~0.989 0.966 0.805 0.771

Bl 1 GDM & KA RAERES Ja 1 51 2 1] Pl A
Fig.1 Nomogram prediction model for adverse pregnancy outcomes

in GDM patients

2 AR R R KA R T AR T GDM AR R A AR R
FEHRES 5 Y ROC £k
Fig.2 Roc curves of influencing factors and the nomogram model

for predicting adverse pregnancy outcomes in GDM patients

B3 G2k P XU S A5 A i A o il £

Fig.3 Calibration curve of the nomogram risk prediction model

B4 B IE XU TSR 4 DR S 1 2%

Fig.4 Decision curve of the nomogram risk prediction model
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