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TEZE: BRI BN ILHIRFE i3 ) F S BIA K 6 H A K BT (PLGE) TRl 4k 4 %
oo JE iR (HDP) % F 44k & B g8, ik @7 2022 5F 4 A—2023 F 4 A £ARET P BT Z 45
BT 4 HDP 49 80 ) B & e ls R AL, B HARARF R, 7 BB B o B = AR F4a 100 B4 A aF B2, rbdk
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2 PLGEAR-F AR RAsdR 45 By K A &, BIEHDP B F IR B o A R R4 Bm(184)) (45 RI3F(6241) .
YU 2B 2R TR IS LR iR B 1 S AR PLGE K, 4] %X H TAE4FAE(ROC) i & 047 16 L%
BR-FE fr iR 3h 71 A B PLGE KT FUM HDP & R B4R 4 B eg 18, RA % B/ %2 Logistic 913
HASHHDP & R R B AR F, &R ARABILHIRFE iish H$F A4 (PLLRLS/D. #
PRFE 2 RFE)YZH TARA(P <0.05), i PLGERFAKT XA (P <0.05), AFRLAR RIEIRss B2 A F
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Abstract: Objective To investigate the value of hemodynamic parameters of fetal ductus venosus measured

via ultrasound combined with serum placental growth factor (PLGF) in predicting pregnancy outcome of patients

with hypertensive disorders of pregnancy (HDP). Methods The clinical data of 80 patients diagnosed with HDP

during prenatal examination in our hospital from April 2022 to April 2023 were retrospectively analyzed, and they

were set as the case group. Another 100 healthy pregnant women undergoing prenatal examination during the same

period were selected as the control group. The hemodynamic parameters [pulse index (PI), resistance index (RI),

ratio of systolic to diastolic peak flow velocity (S/D), ductus venosus shunt rate], the serum level of PLGF and the

incidence of adverse pregnancy outcomes were compared between the two groups. According to the pregnancy

outcomes, HDP patients were divided into adverse outcome group (n = 18) and good outcome group (n = 62). The

baseline data, hemodynamic parameters of fetal ductus venosus and PLGF levels of the two groups were compared,

and the value of hemodynamic parameters of fetal ductus venosus and serum levels of PLGF in predicting adverse

pregnancy outcomes of HDP patients was analyzed by the receiver operating characteristic (ROC) curve.

Multivariable Logistic regression analysis was used to determine the risk factors for adverse pregnancy outcomes

among HDP patients. Results The hemodynamic parameters of fetal ductus venosus including PI, RI, S/D and the

ductus venosus shunt rate in the case group were higher than those in the control group (P < 0.05), and the serum

level of PLGF in the case group was lower than that in the control group (P < 0.05). The incidence of adverse

pregnancy outcomes in the case group was higher than that in the control group (P < 0.05). The proportion of

patients with age >

> 35 years old, pre-pregnancy body mass index (BMI), PI, RI, S/D, and the ductus venosus shunt

rate in the adverse outcome group were higher than those in the good outcome group (P < 0.05). The ROC curve

analysis revealed that both hemodynamic parameters of fetal ductus venosus and the serum level of PLGF could be

used to predict the adverse pregnancy outcome of HDP patients. The sensitivities of pre-pregnancy BMI, PI, RI, S/D,

the ductus venosus shunt rate, the serum level of PLGF and their combined detection for predicting adverse
pregnancy outcomes of HDP patients were 77.8% (95% CI: 0.713, 0.854), 83.3% (95% CI: 0.682, 0.951), 83.3%
(95% CI: 0.813, 0.927), 94.4% (95% CI: 0.847, 0.952), 94.4% (95% CI: 0.907, 0.983), 72.2% (95% CI: 0.682,
0.841), and 94.4% (95% CI: 0.921, 0.965), with the specificities being 85.5% (95% CT: 0.690, 0.873), 54.8% (95% CI:
0.522, 0.764), 91.2% (95% CI: 0.871, 0.925), 75.8% (95% CI: 0.723, 0.862), 91.8% (95% CI: 0.857, 0.931), 93.6%
(95% CI: O 748, 0.964), and 95.2% (95% CI: 0.917, 0.980). Multlvarlable Logistic regression analysis demonstrated
that age [OR =1.357 (95% CI: 1. 033 1.783) ], pre-pregnancy BMI [OR =1.536 (95% CIL: 1.118, 2.110) ], PI [OR =
1.797 (95% CI: 1.122,2.878) ], RI [OR =1.751 (95% CI: 1.121, 2.735) ], S/D [OR =1.886 (95% CI: 1.075, 3.309) ],
ductus venosus shunt rate [OAR =1.967 (95% CI: 1.142, 3.388) ] and PLGF [OAR =2.132 (95% CI: 1.176, 3.865) ]

were factors contributing to the adverse pregnancy outcome in HDP patients (P < 0.05). Conclusions Abnormally

high values of hemodynamic parameters of fetal ductus venosus and decreased serum level of PLGF are closely

related to the occurrence and development of HDP. These indicators effectively predict the pregnancy outcome, and

their combined detection yields higher sensitivity and specificity.
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1.1 —fAER

a1 1 43 AT 2022 4F 4 H —2023 4F- 4 A 75 AR fE T
HhUC BE B P K12 W HDP 114 80 451) 58 2 14 I TR %5 ),
P AR IG5 HR) AR e i B 7™ A 22 4 100 £51)
VERMXTRRAL . PRALAE IS 22 8 e, 22 R B giit
EEX(P>0.05), AATHHELELD) . AUFRE
PR [ B A A0 B 2R B i, B R R Y % B
&

R1 WHBERERLE Gz

215 n a7k 2
WroEdl 80 34.67 +4.12 30.83 £4.19
X HRZH 100 33.71 +3.58 31.09 £ 4.21
fE 1.671 0.413
P{E 0.096 0.680

1.2 WNSHERRIRAE

121 ZAn4rA (DHDP 2 Wibs e b 43 475 4
COT: O 390 55 10 922 995 12 3R 46 m (2020) )15 @ 4F 3 >
18 % ;B4 18 ~ 36 Ji] s @IJG UT U s O 4T U Hi T &
I He 95 58, 41 Uik 20 J8 J5 W46 e > 140 mmHg 5 &F 5K
JE= 90 mmHg ; @IIfi AR 78 kL2 4

122 Hmdrf OINVAIThBERE AT ; @5 & M = i
& 5 @& I 4T U J010E PRI | B s 55 HC A 4 Uk 3 0F &
JiE s @G I EO VB TIREAS 4 @R EE Ak
FEERRTE T8 O F AR 5 @Il R BTtk .
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131 AR&EFAPE A BE A B E SR
PR i 1 48 £X (body mass index, BMI) A B i 22 Ji] | 2
WK EE G EEARTRL

132 JBILHRFERADHHFAK ABE24h
kO =4k L (8 B = B 2 A, SAMSUNG
WS80A ) I £ fity JL i ik 487 1 375 30 ) 2 2 4%, 46
B ik 5 8 48 20 (pulse index, P1) | FH JJ 35 %% (resistance

index, RI) . I ¥ 3% J& 0 4% L ( systolic/diastolic ratio,
SID) , ISR KA R BRI R =
ik S 4 117 & (ductus venosus blood flow volme,
Qdv)/Ji% # Jik 1fiL 3% 5 (umbilical vein blood flow volme,
qu)“mo
133 BRBE SRR MK B 42 M PLGF KB ABE
J5 24 hf Bess R A R K O 3 mL, R R O AR fR
-, 6T TG EOK f 282 W BT 328 56 4G T PLGF 7K F-, 120 4
WG a0 ST AR A YR BR S | ™A% i R
UL BT IR TR
134 JEdRZE R WIRZS R A RAHE R ILE N .
JEJLAE R AZ BRI e £ R B R LE B AR,
W ERAE A E N EIRE AR, BILE
M o e B R AR K T > 11 RE BORT A L 2R
Apgar W53 7 43 5 Apgar W43 - 15 43 10 43, > 8 43 1E
W A~THRERL <4 EEZER.
1.4 SitER®

B 43 MR A SPSS 22.0 G it i . T R
DA G G 503 (% ) 3R, FUBH X R 30 5 3 £ %6k
AR + bl 22 (x £ 5) R, LWECH ¢ K 960 5 23 11 32
i E TAERRE (receiver operating characteristic, ROC)
T ASEN Y N EAS S35 Logistic [m] Y A
M, P<0.05 R25A G E R .
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PLGF 7k Lb 8

W4 i L DK 3 48 1 30 1 22 288 (PLL RI.
S/ID. FMKFEDWCR) KN PLGF K, &
tREE, ZERWASIFRE L (P<0.05); B
G LRIk S48 M ) 11 280 m TR, i
5 PLGF KPR TXT R, W3k 2,
22 WHAARBIRGERZEELE

P2 AN AT UR 25 Jmy R A R LA, 8 PR i, 22
A G R X (}%=5.720, P =0.017) , W55 4 A B
WEURE Jy e A s T R . R 3,
2.3 HDP BEAREIREBHIAEEZSHT

¥ 80 il HDP & 3 UL R 45 J5 70 i AN R 45 JRy 4l
(186  Rirgs mdl (62 4]) . AR5 RAS R4
JR ALAES AT BML iR L K45 1l 0% 3l 1 2 S5
(PL.RI.S/D #2488 40 i %) S M PLGF 7K F- L
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®2 WAHARILERSELRDNFSHERMEPLGFAFLLE (r£s)

WA 80 0.93+0.16 0.70 +0.11
o BRZH 100 0.81+0.13 0.57 + 0.09
tfE 5.552 8.721
P{H 0.000 0.000

3.03+042 0.53£0.16 34.81+£5.52

2.35+£0.46 0.27 £ 0.08 51.46 £9.27
10.240 14.190 14.175
0.000 0.000 0.000

®3 MARRERERBREXRILE #(%)

3(3.75)
3(3.00)

4(5.00)
1(1.00)

LojEned 80
X HEZH 100

3(3.75)
2(2.00)

2(2.50)
1(1.00)

3(3.75)
0(0.00)

15(18.75)
7(7.00)

B, R, ZR WA SITEE L (P<0.05);
ARG R AR > 35 %5 He L4251 BMILPI.RI.S/D .
KPS R Y s T R4 R4, i PLGF /K

VAL T R Eras mdl . WAl 2R 5k AR 22
B AR BRI, E RN ST E
X(P>0.05)., W4,

F4 PMABERKZLILR

RELERA 18 10(55.56) 8(44.44) 2645237  3045=4.17
RAEF2Emdl 62 15(24.19) 47(75.81)  23.11+2.13

X i 6.386 5.710 0.579
P{H 0.011 0.000 0.564

31.12+£4.36

3.13£0.67 211045  7(38.89) 10(55.56) 8(44.44)
3.02+0.54 213037  11(17.74)  38(61.29) 24(38.71)
0.720 0.192 3.578 0.191
0.474 0.848 0.059 0.662

ANRES R 6(33.33) 6(33.33) 6(33.33) 1.06 £ 0.17 0.65 + 0.08 2.95+0.72 0.63+0.18 3045 +7.12
RAF4S R 32(32.26) 19(30.65) 11(17.74) 0.89 +0.14 0.56 + 0.07 2.43 +0.49 0.40+0.11 38.93 +8.21
Xt 2.609 4320 4.650 3.541 6.683 3.966
P 0.271 0.000 0.000 0.001 0.000 0.000

24 BRILEBRSENRINFESHEME PLGF
7K FF HDP 2 RiFIR4 /A ROC %k

ROC {1 4 o3 A 45 2 R | B Lk k- 548 1 37 3
TSRO L PLGF /K73 0] F T 350 HDP & 2%
AN B UERES R . 22 W7 BMILPL.RI.S/D  # Ik 45 7>
T | LE PLGF 7K 7 K FLHE A i HDP A8 5 AN R
UF: B %5 Jmy 1) B 43 0 2 77.8% (95% CI: 0.713,
0.854) .83.3% (95% CI1:0.682,0.951) . 83.3% (95% CI:
0.813, 0.927) . 94.4% (95% CI. 0.847, 0.952) | 94.4%
(95% CI: 0.907, 0.983) . 72.2% (95% CI: 0.682,
0.841) ,94.4% (95% C1:0.921,0.965) , #5143 51 Ky
85.5% (95% CI:0.690,0.873) .54.8% (95% CI:0.522,
0.764) .91.2%(95% CI:0.871,0.925) .75.8%(95% CI:

0.723, 0.862) . 91.8% (95% CI: 0.857, 0.931) . 93.6%
(95% CI: 0.748, 0.964) . 952% (95% CI: 0.917,
0.980). WL 1HIES,
25 HDPEEARBREBHNEEEZZR S
Logistic BlJ3 5 #7

VIR JRy IR A & B IR R b 2 58
gi it I H R (AR 2257 BMLLPLLRL. S/D | i
ik T4 40 R (PLGF)VE N A AR &, WA AS L L& 6.
Z A ZE % Logistic 1353 #7 (o, =0.05, o ;,=0.10) ,
2 5L 5 R AR OR=1.357(95% C1:1.033,1.783)] .2
Al BMI [OR=1.536 (95% CI: 1.118, 2.110)]. PI [O R=
1.797(95% CI:1.122,2.878)].RI [OR=1.751 (95% CI:
1.121, 2.735)]. S/D [ O R=1.886 (95% CI: 1.075,
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W, 5 P Lk S IR 3 002 S ROk B 0 T 28 A TR T T A AR 301 s 0l T s £ A RS R 0 (i
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FRILERRK S & IR 3h 1 E SR M 7E PLGF 7K FHill HDP R R ik 45 F#9 ROC 43 #7

Z{ i BMI 25 kg/m® 0.888 0.802 0.973 77.8 0.713 0.854 85.5 0.690 0.873
Pl 0.915 0.717 0.569 0.867 83.3 0.682 0.951 54.8 0.522 0.764
RI 0.595 0.913 0.918 0.982 833 0.813 0.927 91.2 0.871 0.925
S/ID 2.89 0911 0.883 0.989 94.4 0.847 0.952 75.8 0.723 0.862
KB R 0.545 0.984 0.934 0.995 94.4 0.907 0.983 91.8 0.857 0.931
PLGF 35.11 pg/mL 0.709 0.556 0.862 722 0.682 0.841 93.6 0.748 0.964
e = 0.957 0.917 0.997 944 0.921 0.965 95.2 0.917 0.980
HDP & A B4 IR 45 5 59 /G B &K (P <0.05) .
WLZ27.
’% *6 MWER
) wE ww
UL REE R RiF=0, AR=1
AR <35% =0,235%=1
00 02 04 0.6 08 1.0 N , ,
N ZHi BMI <25 kg/m’= 0, 225 kg/m’= 1
15
. . . Pl <0915=0, >0915=1
1 ZgiBMI.PI.RI.S/D. .52k S &/ M= . %5 PLGF
. ) RI <0.595=0, >0.595= 1
KEREBEAETNHDP 51 REIRE B ROC ik
S/D <2.89=0,>289=1
3.309) ] ik 54 43 R [OR=1.967 (95% CI:1.142, LSRR <0.545=0, >0.545= 1
3.388)].PLGF [0R:2.132(95% CI. 1.176,3.865)]i’§lj\7 PLGF >35.11 pg/mL = 0, <35.11 pg/mL=1

R®7 HDPEEARRITRGEBH S EZEZR Y Logistic B3R H S

AFH 0.305 0.139
ZH1i BMI > 25 kg/m® 0.429 0.162
PI>0915 0.586 0.240
RI > 0.595 0.560 0.228
S/D >2.89 0.634 0.287
IS T A20.545 0.677 0.278
PLGF <35.11 pg/mL 0.757 0.304

4.810
7.013
5.949
6.061
4.894
5.947
6.220

0.028 1.357 1.033 1.783
0.008 1.536 1.118 2.110
0.015 1.797 1.122 2.878
0.014 1.751 1.121 2.735
0.027 1.886 1.075 3.309
0.015 1.967 1.142 3.388
0.013 2.132 1.176 3.865
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55 A 58 57 o 4, W HDP AR E 2 A B K
J 252 5% )2 A M TG 12 0F e IR /N Bl ik i R
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Fre sl , R e U2 4e 478 IR B0
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JL DK 545 103 31 01 2 280 M I PLGF KPS
T HDP AN B AT R 45 J) , & 0 A0 5 R S 1 4y
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