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SR EEMSAREEM R 2 418 R i S 80 U 8 bk e sl Ik G Ui 4 B 5 AT Tk B I 3 L (systolic/
diastolic velocity ratio,S/D) BH 7138 %X (resistance index,RD . 3 #§ $X (pulsatility index,PD 4 Ifil. Gas6 7K &
Il PR %% Kk, Logistic [8] U4 43 #7 22 W 0 22 40 % 4= FGR 82w [H £, 2 # %38 & T4 $57 fiF (receiver operating
characteristic, ROC) 1 £k, DA it £ F 1 2 Carea under the curve, AUCO) WAL I M, &R FhEih E T IR L5, 285
P 2 0 2 19 & e FGR24 1), AR R 8.42 % I 4% 261 Bl R &4k FGR., & A 240 50 7= 080 bt TR & AR 4
(P<C0.05) , RAEMHB A LR TR T R LA H(P<0.05) ., REMAKRILFIHIKE S/D(2.72+0.38) ,RI(0.85 +
0.17)PI(1.080.32) i TR & EH[(2.10£0.30),(0.59£0.13) ,0.75£0.24 J(P<0. 05) , KA H F = 8 ik iy S/D
(3.414+0.48) \RI1€0.60£0.15) \PT (1.22£0.27) & TR R A4 (2.3340.39) . (0.37£0.08) ,0.8340.19 ] (P <C0. 05),
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95%CI:1.278~6.612) AP Il Gas6 (OR=13.043,95%CI :1.338~6.923) N Z2 W 1 22 1 %k 1k FGR By K & (P <<
0.05), FENIk PLRJILE sk RIBILE sk S/DAME I Gas6 K P45 Bk 4 FU 22 e 01 22 40 % 21: FGR ) AUC
B 4351k 0.792.,0.803.0.823.0.815,0.899 (P <C0. 05) , HPUFH KA 1Y AUC {HH 7 (P<C0.05), £ 42 M 75 1l
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Clinical value of ultrasound blood flow parameters combined with peripheral blood Gas6
in predicting fetal growth restriction in the third trimester of pregnancy
LI Yu-Shuang', XIA Bai', WANG Jing', ZHANG Yuan-yuan®
(1.Department of Ultrasonography, Jiangbei Branch of Zhongda Hospital Affiliated to Southeast
University, Nanjing 210044, China; 2.Department of Clinical Laboratory . Jiangbei Branch of
Zhongda Hospital Affiliated to Southeast University, Nanjing 210044, China)

[Abstract] Objective To investigate the clinical value of ultrasound blood flow parameters
combined with peripheral blood growth arrest specific protein 6 (Gas6) in predicting fetal growth
restriction (FGR) in the third trimester of pregnancy. Methods A total of 285 pregnant women

in the third trimester who were registered in the hospital from Jan.to Dec. 2022 were selected as
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the research subjects. All pregnant women underwent ultrasound examination and peripheral
blood Gas6 examination, and were followed up until the end of pregnancy. They were divided into
the occurrence group and the non-occurrence group according to the presence of FGR. The
ultrasound blood flow parameters [ systolic and diastolic velocity ratio (S/D), resistance index
(RD, pulsatility index (PI)], peripheral blood Gas6 level and clinical data of the two groups
were compared, and the influencing factors of FGR in the third trimester of pregnancy were
analyzed by Logistic regression analysis. The receiver operating characteristic (ROC) curve was
plotted and the predictive value was assessed by the area under the ROC curve (AUC). Results
Based on the follow-up until the end of pregnancy, 24 of 285 women in the third trimester
developed FGR (8.42%), and the remaining 261 patients did not develop FGR. The proportion of
cesarean section in the occurrence group was higher than that in the non-occurrence group (P<<
0.05), and the newborn body weight in the occurrence group was lower than that in non-
occurrence group (P <C0.05). The S/D (2.7240.38), RI (0.8540.17), and PI (1.0840.32) of
umbilical artery in the occurrence group were higher than those in the non-occurrence group
[(2.10%0.30), (0.59£0.13), (0.7540.24)] (P<C0.05). The S/D (3.41£0.48), RI (0.60=+
0.15), and PI (1.2240.27) of uterine artery in the occurrence group were higher than those in
the non-occurrence group [ (2.33£0.39), (0.3740.08), (0.83+0.19)] (P<C0.05). The level of
Gas6 in peripheral blood of the occurrence group [(12.67+2.41) g/L] was higher than that in the
non-occurrence group [ (9.25+1.78) g/L] (P<C0.05). Uterine artery PI (OR=3.518, 95%CI ;
1.547—8.004) , fetal umbilical artery RI (OR=13.762, 95%CI: 1.654—8.558), fetal umbilical
artery S/D (OR=2.907, 95%CI: 1.278—6.612) and peripheral blood Gas6 (OR=3.043, 95%
CI: 1.338—6.923) were the influencing factors of FGR in the third trimester of pregnancy (P <C
0. 05).The AUC values of uterine artery PI, fetal umbilical artery RI, fetal umbilical artery S/D,
peripheral blood Gas6 and their combination in predicting the incidence of FGR in pregnant
women in the third trimester of pregnancy were 0.792, 0.803, 0.823, 0.815 and 0. 899,
respectively (P<C0.05), and the AUC value of the four indicators in combination was higher
(P<<0.05). Conclusion The ultrasound blood flow parameters (uterine artery PI, fetal umbilical
artery RI, fetal umbilical artery S/D) and peripheral blood Gas6 have important value in
predicting FGR in pregnant women in the third trimester of pregnancy, and the combination of
the four indicators has higher predictive value.
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Table 1 Comparison of clinical data between the two groups

w5 - A AT IS 53 W % JH) Zid BMI I3 75 =X BB, Y0 #AJL 1 min Apgar
(r£s.%) (x£s,J8) (r£s) B I o (7 £5,50)
KELH 261 28.51+3.33 39.25+0.36 22.71+2.45 102(39.08)  159(60.92) 8.790.37
KAl 24 28.3543.27 39.16+0.34 22.56+2.40 15(62.50) 9(37.50) 8.7240.35
t/ %2 8 0.226 0.177 0.288 4.981 0.891
P i 0.822 0.240 0.774 0.026 0.374
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Fz1 (%)

215 51 % Hr4EJL 5 min Apgar ¥E43 (& +5.50) R (x5, ) B LR E (5,0
KEAEH 261 9.16+0.25 1.76+0.40 2972.39+421.68
KAl 24 9.19+0.24 1.7340.38 2 217.43+285.16

t/ %2 Al 0.564 0.353 8.585
P {8 0.573 0.724 <<0.001
552 Zﬂﬁﬁfﬂﬂﬂumgj‘ﬁttﬁ
Table 2 Comparison of ultrasound blood flow parameters between the two groups
(x=£s)
- Jia JLIBE 3 ik FE Ik
2151 1% :
S/D RI PI S/D RI PI
KEAEH 261 2.10+0.30 0.59+0.13 75+0.24 2.33+0.39 0.3740.08 0.83+0.19
KA 24 2.72+0.38 0.85+0.17 1.08+0.32 3.41+0.48 0.60+0.15 1.2240.27
t 16 9.459 9.117 6.252 12.719 12.281 9.248
P1i <0.001 <20.001 <20.001 <0.001 <20.001 <<0.001
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Figure 3 Parameters of umbilical artery in occurrence group
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Figure 4 Parameters of umbilical artery in non-occurrence
group
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Table 3 Comparison of peripheral blood Gas6 levels

between the two groups

(x +5.,ng/L)
2 5 511 %5 Gasb
KEAH 261 9.25+1.78
KHEH 24 12.67+2.41
(e 8.717
P {H <0.001
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MO R T AL FGR NHAE(F=0.2=1),
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Table 4 Analysis of the influencing factors of FGR in pregnant women in the third trimester

A 25 USSR PR iR Wald %2 {8 P OR i 95%CI
FE 3k PI 1.258 0.341 13.610 <0.001 3.518 1.547~8.004
Ji& LI 8 ik P1 0.457 0.565 0.654 0.084 1.579 0.694~3.593
TEENK S/D 0.617 0.438 1.984 0.126 1.853 0.815~4.216
FEFK RI 0.624 0.503 1.539 0.247 1.866 0.820~4.246
A LR E 0.415 0.583 0.507 0.325 1.514 0.666~3.445
e e r 0.369 0.543 0.465 0.508 1.446 0.636~3.290
5 LI B Ik RI 1.325 0.403 10.810 <£0.001 3.762 1.654~8.558
LB sh Bk S/D 1.067 0.308 12.001 <0.001 2.907 1.278~6.612
SR Gas6 1.113 0.519 4.599 <<0.001 3.043 1.338~6.923

2.6 SMrFE sk PLUG LI 20 ik R G LB 20 ik
S/D AN L Gas6 B DU 2 Bk A % 20 1 91 22 0 %
FGR W WA ROC fili e 25 8 Bor . 5 sh ik
PI iU sl ik RI. G LB 8l ik S/D. SR I Gas6

Jo VU E Bk T A 0 3 2 10 % AE FGR 9 AUC fH
350 A 0,792, 0. 803, 0. 823, 0. 815, 0. 899 (P<<
0.05), HIUEB A48 AUC [HHE & (P<<0.05), W
5,45,

x5 S FEEKPILBRILEZRK RIBRILEE S S/DSMEM Gase R EBK G 2 ZE L £ FGR MMM E

Table 5 Analysis of the predictive value of uterine artery PI, fetal umbilical artery RI, fetal umbilical artery S/D,

and peripheral blood Gas6 alone and in combination for the occurrence of FGR in pregnant women in the third trimester

R S AR BT A UK (V) FREOD AUC 8 P 1A 95%CI EARE iR
FE 3k PI 3.45 79.17 83.14 0.792 <0.001 0.690~0.872 0.625
e LB 3l ik R1 0.89 83.33 72.80 0.803 <20.001 0.705~0.883 0.571
e JLIE 3k S/D 2.78 83.33 80.08 0.823 <0.001 0.724~0.897 0.647
AJE I Gasé 12.83 ng/L 87.50 75.86 0.815 <0.001 0.718~0.894 0.654
U B A — 87.50 92.33 0.899 <0.001 0.813~0.957 0.823
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Figure S The ROC curve of uterine artery PI, fetal umbilical
artery RI, fetal umbilical artery S/D, and peripheral blood
Gas6 alone and in combination in predicting the occurrence of

FGR in pregnant women in the third trimester
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