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Predictive value of serum PLGF/sFlt-1 combined with placental 3D-PDI in preeclampsia

TIAN Fei', LIU Yufang®, LI Baowei' ,ZHANG Jinqiao'

(1. Department of Ultrasound , Binzhou Medical University Hospital , Binzhou 256603, China;2. Department of Gynecologic , Binzhou Medical University
Hospital , Binzhou 256603 , China)

Abstract Objective To investigate the predictive value of serum placental growth factor (PLGF) / soluble fms-like tyrosine kinase-1
(sFlt-1),combined with the placental three-dimensional energy Doppler index (3D-PDI) in preeclampsia (PE). Methods From January
2021 to December 2022 ,120 pregnant women with PE risk factors were selected and followed up until 1 week after delivery. Serum PLGF
and sFli-1 levels were measured at routine prenatal check-ups at 14 to 20 weeks gestation. The PLGF/sFli-1 ratio was calculated , and
placental 3D-PDI was detected by ultrasound ,including the vascularization index (VI),blood flow index (FI),and vascularization-blood
flow index (VFI). Based on whether PE occurred after 20 weeks of pregnancy , cases were divided into PE (55 cases) and control groups
(65 cases). The PE group was further divided into mild PE (35 cases) and severe PE groups (20 cases) based on the severity of the di-
sease. The differences in PLGF/sFli-1 and 3D-PDI between the groups were compared in terms of a statistical analysis of the correlation
between PLGF,sFlt-1,and 3D-PDI. The receiver operating characteristic curve (ROC) was plotted, and the predictive value of each index
on PE alone or in combination was analyzed. Results The systolic blood pressure (SBP), diastolic blood pressure (DBP),24 h protein-
uria level, preterm birth rate, NICU admission rate,and preconception BMI in the PE group were higher than those in the control group
(P < 0.05). The two groups had no differences in age , gestational age, pregnancy history , and fertility history (P > 0.05). The serum PLGF/
sFlt-1 of the PE group was lower than that of the control group,and the serum PLGF/sFli-1 of the severe group was lower than that
of the mild group (P < 0.05). The 3D-PDI index of the PE group was lower than that of the control group,and the 3D-PDI index of the

severe group was lower than that of the mild group (P < 0.05). Pearson’s correlation analysis indicated that PLGF and VFI were signifi-
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cantly positively correlated (P < 0.01),and sFlt-1 was significantly negatively correlated with VFI (P < 0.01). ROC curve analysis showed
that PLGF/sFli-1, VI, FI,and VFI all had predictive value for PE and the value of VI,FI,and VFI jointly predicted PE,and was higher
than that of various parameters (AUC = 0.951). Serum PLGF/sFlt-1, VI, FI,and VFI combined predicted the highest value (AUC=0.987).
Conclusion In patients with PE,serum PLGF,sFlit-1,and placental VFI are significantly correlated. Serum PLGF/sFlt-1,placenta VI,

FI,and VFI are reduced in early pregnancy,and the combined application of the four indicators has the highest efficacy in predicting PE,

providing a possible reference for the early clinical screening or prediction of PE.

Keywords serum placental growth factor/soluble fms-like tyrosine kinase-1; three-dimensional energy Doppler index; preeclampsia;

ultrasonography
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A, volumetric data acquisition; B, three-dimensional image of placental blood vessels; C, VOCAL software quantitative analysis.
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Detection of placental three-dimensional power Doppler index
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Tab.1 Comparison of general information and neonatal birth of pregnant women between PE group and control group
Ttem PE group (n =55)  Control group (n = 65) tx’ P
Age (year) 30.56 £4.97 30.78 £5.22 -0.236 0.081
Pre-pregnancy BMI (kg/cm®) 22.07 + 1.85 21.17 + 1.79 2.701 0.008
Measurement of gestational age (week) 17.04 £ 2.04 17.03 £ 1.58 0.017 0.987
History of pregnancy-inducedhy pertension [n (%) ] 14(25.45) 15(23.08) 0.092 0.762
Reproductive history [n (%) ] 21(38.18) 23(35.38) 0.010 0.751
Preterm birth rate [n (%) ] 13(23.64) 5(7.69) 5.940 0.015
NICU occupancy rate [n (%) ] 9(16.36) 3(4.62) 4.569 0.033
Systolic blood pressure (mmHg) 153.13 £6.92 126.51 +10.32 16.277 <0.001
Diastolic blood pressure (mmHg) 95.11+1.93 82.06 +5.27 17.381 <0.001
24 h protein in the urine (g) 4.15+£1.09 0+0 30.801 <0.001
Newborn weight (g) 2 591.33 + 156.37 3 181.18 +352.84 -11.476 <0.001
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Tab.2 Comparison of serum PLGF, sFlt-1, and PLGF/sFlt-1 and placenta VI, F, and VFI among pregnant women (x +s)

Group n PLGF (pg/mL.) sFlt-1 (pg/mL) PLGF/sFlt-1 VI FI VFI
Control 65 481.46 + 60.57 994.83 +216.52 0.50+0.11 25.54 +3.39 45.91+523 13.03 £2.93
Non-severe PE 35 399.37 +70.27" 1217.60 = 123.94" 0.33 £0.07" 20.77 +4.00"  42.54+4.31" 7.94 £3.06"
Severe PE 20 34350 £51.90"7  1487.10+356.38"Y  0.25+0.09"?  15.05+2.78"Y 3935+344"Y  505+209"?
F 45394 39.321 69.859 74331 16.607 75.975
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

sFlt-1/PLGF , soluble fms-like tyrosine kinase-1/ placental growth factor; VI

,vascularization index; FI,flow index; VFI, vascularization flow index. 1) com-

pared with control group, P < 0.05;2) compared with non-severe PE group, P < 0.05.

ML 7EPLGF/sFIt-1 5% I #:VI F1 VFIXPEY % A
oA WA (8L, B2V FT, VFT = 156 A T4 (i o
&1, ROCHT 26 F i FH (area under curve, AUC) “40.951,
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Tab.3 Analysis of the predictive value of serum PLGF/sFlt-1 and placental VI, FI, and VFI on PE
Index Cut-off AUC 95%CI P Sensitivity (%) Specificity (%)
PLGF/sFlt-1 0.39 0.917 0.867-0.968 <0.01 87.3 83.6
VI 23.5 0.870 0.803-0.937 <0.01 83.6 78.7
FI 425 0.741 0.653-0.828 <0.01 60.0 72.1
VFI 8.5 0.906 0.852-0.960 <0.01 80.0 88.5
VI+FI+VFI - 0.951 0.913-0.989 <0.01 85.5 98.4
PLGF/sFlt-1+VI+FI+VFI - 0.987 0.971-0.998 <0.01 96.4 93.4
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1—specificity

sFlt-1/PLGF , soluble fms-like tyrosine kinase-1/ placental growth factor; VI, vascularization index; FI, flow index; VFI, vascularization flow index.
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Fig.2 Each index alone and in combination predicts the ROC curve of preeclampsia
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