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Predictive value of uterine artery hemodynamic indexes combined with PLGF and sFIt-1
in adverse pregnancy outcomes in patients with gestational hypertension
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Abstract: Objective To investigate the predictive value of uterine artery hemodynamic indexes combined
with placental growth factor (PLGF) and soluble FMS-like tyrosine kinase-1 (sFlt-1) in adverse pregnancy
outcome occurrence in hypertensive disorders of pregnancy (HDPs). Methods A total of 106 patients diag-
nosed as HDPs in this hospital from January 2020 to December 2021 were included as the HDPs group,and
contemporaneous 56 subjects undergoing the pregnant physical examination in this hospital were included as
the control group. The uterine artery pulsatility index (PI) ,resistance index (RI) ,ratio of peak systolic veloci-
ty to end-diastolic velocity (S/D), sFlt-1 and PLGF levels were observed in the HDPs group and control
group,the relationship between PI,RI,S/D, sFlt-1 and PLGF levels with the HDPs severity and pregnancy
outcomes and the value of the above indexes in predicting the adverse pregnancy outcomes in the HDPs group
were observed. Results The levels of PI,RI,S/D and sFlt-1 in the HDPs group were significantly higher than
those in the control group (P<C0. 01),in addition which were increased with the HDPs severity increase (P <C
0. 01) ,moreover the PI,RI,S/D and sFlt-1 levels in the patients with adverse pregnant outcomes were signifi-
cantly higher than those in the patients with good pregnant outcomes (P<Z0. 01) ;the serum PLGF level in the
HDPs group was significantly lower than that in the control group (P<C0.01),moreover which was decreased
with the HDPs severity increase (P <C0. 01),and the serum PLGF level in the patients with poor pregnancy

outcome was significantly lower than that in the patients with good pregnancy outcome(P<C0.01). PI,RI,S/
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D, sFlt-1 and PLGF had the higher diagnostic efficiency for predicting the adverse pregnancy outcomes occur-

rence in HDPs. The sensitivity of the 5-item combined detection was 89. 5% , the specificity was 86. 3% ,and the area
under the curve (AUC) was 0. 940, which was significantly higher than that of sFlt-1 (Z=2. 690, P<C0. 01),PLGF
(Z=2.961,P<C0.01) and PI+RI+S/D (Z=3.533,P<C0. 01) ,while there was no statistically significant difference

in AUC among the three indexes (P =>0. 05). Conclusion

The uterine arterial hemodynamic indexes combined

with sFlt-1 and PLGF detection has the important clinical value in predicting adverse pregnancy outcomes.
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2.4 PI.RI.S/D.sFlt-1 #1 PLGF %} HDPs 4% % /&
AN RIEPR A O A fH AR 4 FIE 1 AT, PILRI,
S/D % HDPs 8% & £ A B 4E Ik 45 )5 H A 8 = 1 fil
ML e FIUH Logistic [MIASE T M8, R Y=
2.02X X p43.86 X Xy +1.45X Xop—10. 53, I
B 1 F A K38 AR (PT+RI+S/D) #E47 70 14 53 £k
BER 61, 4% AFRRE N 90. 2% i T A (AUC) K
0.817, H AUC W] & & F B 48 b5 1) AUC (P <
0.05), [FA#E% B PI+ RI+S/D,sFlt-1 fl PLGF i
I HDPs £ A B AT IR 45 Jm BA B B RRE , H5 2
HY=0.002X X 5, — 0. 066 X Xp e + 0. 871 X
Xprriesn + 0,898, BE & & W 45 #5 1 R 8B R
89.5% A5k 86. 3%, AUC 4 0. 940, AUC B i
& T sFlt-1(Z=2.690,P<C0.01) \PLGF(Z =2. 961,

P<C0. 0D Ml PI4+RI+S/D(Z=3.533,P<C0.01), M X

3IWFRARZH ) AUC 2R TLG 124 L (P>>0.05),

x4 PI.RI.S/D.sFlt-1 #1 PLGF 7K Xt HDPs EE AR
IR 45 B W T 4 B

_ . RPE Rl AUC 1
et HUTE
[N E)) 95%CI
PI 1.22 75.4  70.6  0.721 0.627~0.803
RI 0.78 47.4  86.3  0.700 0.605~0.785
S/D 3.73 66.7 72,5  0.707 0.612~0.791
PI+RI+S/D — 61.4  90.2  0.817 0.731~ 0.885
sFle-1 2053.99 pg/mL 77.2  90.2  0.850 0.768~0,911
PLGF 63.57 pg/mL  73.7 784  0.840 0.757~0.904
5 AR - 89.5  86.3  0.940 0.877~0.976
T — TR TEE .



HIEF SR 2023 F 7 A% 20 %% 13 #  Lab Med Clin,July 2023, Vol. 20,No. 13 + 1885 -

100 B4R
B DsFlt-1
(@PLGF
i . @PI+R1+S/D
80 . @BARN

|- OsER

= 60

i

&

™ 40

20

1 1
20 40 60 80 100
1004557 & (%)

1 PI.RI.S/D.sFlt-1 # PLGF %iil HDPs £ £ A R
FiR4E R B ROC 2k

3 it it

HDPs & 7= FH 5 W0 i IR W IF & E 2 —, 2K
A IR 208 T, R TE B B R, B S
e, 2GR 2R T2 Sk L Sk R
RO S RE R L B 2 5] 0 I i 4 2 4. HDPs B Al
BN B oRE AR L 7 Bl Ik R a3 BE 3 B 84, 51
AL T B Sl K I VA0 B A G A BN S Bk R AR . R
B G e 7% B & 57 4 BH 2E L 38 AR 51 R I N Bz 4N a2
P, BN B a0 B R AIG A i  Bk
LA SR AL IGIE R AE R & Y . HDPs B — ik
FEZE 20 JE 2 J5 A H B e R L {EL b A 2 4 RN i L
C &R T B0, KL R kSRR IG 97 % HDPs /9 5%
S HLA B R Y R 2 ke e R
BRI EY #0512 A0 KT B A 0L AR S o8 F o 3h ki
AT 3 2o W i 3 Bh ) 2 R AR DR e S ik Y i g
00, B JC A r] B A A B AR SRR . TRl
ik I 9 30 1 2 4 b Rl 45 S e Bl A - B - i L I 0 T
THOL, b PLAI RI 2R BT E S kB M B2 S %
a5, AW R, HDPs 41 P1.RI Fl S/D 7K - B
B TR AL OF HOR L % HDPs ™ 5 R B (19 T
R . A B IRES R4 ) PLLRI A1 S/D /KB &
TR ERS a4, XA 753k PLLRI M
S/DIKF-THE B, AT g S gl R A R RS i kB
HDPs & th T A 5 2 17 52 BHL, 3 1 A6 2500 1 7
It B I RIS L S BOBE HY i VE VE A B W RRAIR, iR L AE B
PP BBk A5 O R L 51 R R R IR %S 8. PLLRI
AS/D KFEXF HDPs M & &2 R AR IRSS R B A &
o 11 T 585 RE I3 2 7 2 8 b Bk A A U ) R R Ry
61.4% HEHE K 90. 2%, AUC K 0. 817, W] B & T
BAERR I AUC, XUEW 3 30 1l 37 3h F1 2 48 b X 150
I HDPs B # & B AR REIRS /HAA —EWmE. 5
SCHRC7 1438 9 PLLRT A1 S/D 7K 78 T AN K 4T ik 25
Jay o B — 2 I R A (25 5 — 3K,

sFIt-1 e 78 5 VK o8 e 4 1 & B, L 2 %2
g5 mAs M A K W7 (VEGE) 85 & i A & A4
B SR, I 2T B0 VEGF 11 ) Bl B A5 1% 37 )2 40 1) 3
B FIIRE S 5] R i 45t ot A Gl AL 5 0T R B 0 i R
&S ARRFSE R HDPs 4 I3 sFle-1 K Bl
T AL I HBE%E HDPs ™ 8 742 5 19 7F i i
PO IR BN R AT IR, R A i sFle-1 7K F 3
B T RAFAE RS R AL, I s sFLe-1 7K 7 I 4] By
HDPs ™5 F2 B 1 15 /Y 8 235 b, 5 SCHk[9 4 aH i
1 sFlt-1 j& Jx Bt HDPs Wi J5 () 48 #5245 18 JE A — 2L,
AWFSE B L35 sFlt-1 24 2 053. 99 pg/mL B, $5 i
HDPs & K AERNRUTIRES )5 ) R R 77. 2%, FF
SR 90. 2%, AUC K 0. 850, P BH IfiL 7 sFlt-1 X il
WA RAEIRSS 0 A B s sne. BE A sFle1 )
DA T a7 35 PR ) o 0 R, S R A O K A A
200 PN 7 40 A ot AL I L i 4 B Y R RE N L B
A G H AL S SRR LSRR R IR .

PLGF J&—F /- WP 8 1 . o VEGF ZKE i
Y o A R SR KT AR A i b B R B R T
0 T 4R W 00 3k 3w et L S o R R O B 2 M
A R Ak R I A A L X I 3L BN g 2 1 s LA R
VBT B S 490 7] 16 25 00 5% 40 0 1) 4 Ak o7 38 R AL A4 26 i
T WA A E SRR . A5 R, HDPs
A PLGF /KF- B BAK T XTI, JF H PLGF Wi &
HDPs /™ 8 2 B2 19 FH i 10 B AR, A R AR UR 45 7 41 1l 3
PLGF /KB BAR T R IR &5 R dl, 5 ik [ 12 14
HEWE R -3, AW e &, Y PLGF 2k
63.57 pg/mL B, Tl HDPs &% & 4 A B IR 45 =
By R BCRE R 730 T, R BECH 780 4%, AUC
0. 840, Ut B H W A K 4T U 25 J& HL A 3¢ i 19 5% BE .
AR R . F 8 L 3 71 F 46 bR sFle-1 A PLGF
B S DU 0 AN B AT R 45 Ry B A B v A AR L R
JE ok 89.5% K5 E N 86. 3%, AUC N 0. 940, B B
T RIS AR AUC, Uk B 4% 30048 b 78 000 R R 4F
PRZE SR B — @ B AME . BLEVA sFle-1 Al PLGF
Z I BA —E WS PUVE L 78 40 R 300 & il s R A
MLEAE R H Y sFLe-1 ZKP H B 35 18 = o A1 2 #L 4k il
BTN R A AR A, 5 e L MR R i sFle1
M PLGF J& i 8 i 45 T2 B iR 4 % ¥ D g ) £ 2240
JiL DR, 78 G R 0 S0 R M L3 B M IR Al A R A
75 W BAT A PEVE DY . PLGF 32 42 o i 4% 40 i
35, sFLC1 5 40 B Y A2 1R 45 5 5 52 e JiG 4% 3525 2))
Jik B9 SBIE 1+ 72 L # sFle-1 il PLGF — 3 Ab T 3h & F
L 3 AT LS B R B 1 R

£ 516 R S O (1) I 2 = N Sy L |
PLGF /KF5 HDPs " E i A BV X R, TH )



+ 1886 -

I EF SR 2023 £ 7 A& 20 % F 13 W

Lab Med Clin, July 2023, Vol. 20, No. 13

Jik it 3 1 A48 b | sFle-1 F1 PLGF 15 6 I 7 1
AN R YR 45 Jr v HAT EE 2 I R

2% Uk

(1]

[2]

(3]

[4]

[5]

[6]

[7]

TSAKIRIDIS 1. GIOULEKA S, ARVANITAKI A, et al.
Gestational hypertension and preeclampsia: an overview of
national and international guidelines [ J]. Obstet Gynecol
Surv,2021,76(10) :613-633.

KHAN A E,SCHEELBEEK P F,SHILPI A B,et al. Sa-
linity in drinking water and the risk of (pre) eclampsia
and gestational hypertension in coastal Bangladesh:a case-
control study[ ]J]. PLoS One,2014,9(9) :e108715.
WALENTOWICZ-SADLECKA M, DOMARACKI P,SADL
ECKI P,et al. Assessment of the sFlt-1 and sFlt-1/25(OH)
D ratio as a diagnostic tool in gestational hypertension (GH) ,
preeclampsia (PE) ,and gestational diabetes mellitus (GDM)
[J]. Dis Markers,2019,2019:5870239.

PEREZ-LOPEZ F R, LOPEZ-BAENA M T, VARIKA-
SUVU S R, et al. Preeclampsia and gestational hyperten-
sion are associated to low maternal circulating kisspeptin
levels:a systematic review and meta-analysis[ ] ]. Gynecol
Endocrinol,2021,37(12) :1055-1062.

LO C,LO A,LEOW S H, et al. Future cardiovascular
disease risk for women with gestational hypertension: a
systematic review and meta-analysis[J]. ] Am Heart As-
$0c52020,9(13) :e13991.

ZEURIR . S R AR 2 49 N 2 R R R DN 3
Uk I 2l Tk 1t G 64 A B o3 A [T 1. 5% 5% e 21 B o B o i
2019,40(15) :1905-1907.

AR AL, 7 SRk R JR I IR 2 I S ik R S
BRI Sy RE 6 Am xor 1 B 45 Ry (0 B A (B LT . 9 B 2 B o

(8]

9]

(10]

[11]

[12]

[13]

[14]

(B2 R0 52021, 23(1) :27-30.

WU J,ZHANG D, HU L,et al. Paeoniflorin alleviates NG-ni-
tro-L-arginine methyl ester (IL-NAME)-induced gestational
hypertension and upregulates silent information regulator 2
related enzyme 1 (SIRT1) to reduce H, O,-induced endothe-
lial cell damage[]]. Bioengineered,2022,13(2) :2248-2258.
PHEME ERIH, R L L. M3 VEGF.sFle1,IGF-1 54
R3] iR 1l R 2R A AR R BTG O R FTLT ). BUAR b R 45
A2k ,2015(26) :2880-2882.

OWAKI Y,WATANABE K,IWASAKI A,et al. Placen-
tal hypoplasia and maternal organic vascular disorder in
pregnant women with gestational hypertension and pre-
eclampsial J]. ] Matern Fetal Neonatal Med,2021,34(3) :
353-359.

ZUOQO J,JIANG Z. Melatonin attenuates hypertension and
oxidative stress in a rat model of .-NAME-induced ges-
tational hypertension[]]. Vasc Med, 2020, 25 (4): 295-
301.

I, T B sFI-1 A PLGF 75 48 4% 39 7 1 b 19 12 1t
Lo (e[ ], BB 25 T4 . 2016.,32(4) :512-513.
W= ZEF L. 7% LRRFIPL,sFlt-1/PLGF 2 W
e i 2 0 1 R A R A v 0l R B TS (AL LT . b
R 4 B 2 40 75 . 2020,28(7) : 1087-1090.

NANJO S,MINAMI S, MIZOGUCHI M,et al. Levels of
serum-circulating angiogenic factors within 1 week prior
to delivery are closely related to conditions of pregnant
women with pre-eclampsia, gestational hypertension,and/
or fetal growth restriction[ J]. ] Obstet Gynaecol Res,
2017,43(12):1805-1814.

IS H 3. 2022-09-16 18 H 1 . 2023-02-08)

(35 1881 1)

(5]

L6]

[7]

(8]

[9]

YAO M X,HAO X,XIA X X,et al. Retrospective analy-
sis of molecular biology mechanism of ABO blood group
typing discrepancy among blood donors in Jinan blood
station[ J]. Transfu Clin et Biolog.2022,29(1) :75-78.
HONG X Z,YING Y L,ZHANG ] J,et al. Six splice site
variations, three of them novel,in the ABO gene occurring
in nine individuals with ABO subtypes[]]. Translational
Med,2021,19,470.:-477.

05 g b B W L A IR S AABB R T M. B
I, BRI FE L B D, 25 9. 18 M. K Vb R K 2 A
2019.

w20, E A = B H A IR A B R R AR (M. 4 R
dent: AR T A At , 2015:118-137.

LIU F X,GU L. Serology and gene sequence analysis of
the BC(A) subtype of patients in Hunan[ ] ]. Transfusion,
2022,61(5):103449.

(10]

[11]

(12]

[13]

TUERE AN E R AR 2 AN HTI ABO I Y S5 0 K]
1 & LA R 5 43 A T D I PR b i 5 4 38 2020, 22 (3)
294-296.

TN ARG A B L AEL PR BB IX 20 41 ABO MEFY 1 1fiL
B2 MO F A Y58 B 2 B ABO 7 55 47 kR i A
(7. o FE i M 2% 5 2022, 35 (1) :86-89.

CAI X H.JIN S.LIU X,et al. Molecular genetic analysis
of ABO blood group variations reveals 29 novel ABO
subgroup alleles[ J]. Transfusion,2013,53(11 Suppl 2):
2910-2916.

CAI X H,QIAN C R, WU W M, et al. An exonic mis-
sense mutation c. 28G > A is associated with weak B
blood group by affecting RNA splicing of the ABO gene
[1]. Transfusion,2017,57(9) :2140-2149.

s H 18 :2022-09-20 &1l B 191 :2023-03-23)



