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Predictive value of combined detection of serum vWF ,MCP-1,and GDF-15 for postpartum
hemorrhage in patients with pernicious placenta previa

LIU Huigiang, WEI Yanping, MENG Fei,ZHANG Wen, LIU Xicui, DING Nina
( Department of Obstetrics and Gynecology , Second Hospital of Shanxi Medical University , Taiyuan 030000, China)

Abstract Objective To investigate the predictive value of the combined detection of serum von Willebrand factor (vWF), monocyte
chemotactic protein-1 (MCP-1),and growth differentiation factor-15 (GDF-15) for postpartum hemorrhage in patients with pernicious
placenta previa (PPP). Methods One hundred and twelve patients with PPP admitted to our hospital between January 2021 and January
2024 were selected as the study group. They were further divided into a postpartum hemorrhage group and a non-postpartum hemorrhage
group and 112 pregnant women with normal placental position during the same period were selected as the control group. ELISA was used
to detect serum vWF, MCP-1,and GDF-15 levels. Results  Serum vWF,MCP-1,and GDF-15 levels were significantly higher in the study
group than in the control group (P < 0.05). Serum vWF,MCP-1,and GDF-15 levels were significantly higher in the postpartum hemorrhage
group than in the non-postpartum hemorrhage group (P < 0.05). Logistic regression analysis identified vWF,MCP-1,and GDF-15 levels as
factors influencing postpartum hemorrhage for women with PPP (P < 0.05). The combination of serum vWF,MCP-1,and GDF-15 predicted
postpartum hemorrhage in women with PPP better than either factor alone (P < 0.05). Conclusion Combined detection of serum vWF,
MCP-1,and GDF-15 levels has predictive value for postpartum hemorrhage in women with PPP.

Keywords von Willebrand factor; monocyte chemotactic protein-1; growth differentiation factor-15; pernicious placenta previa; post-

partum hemorrhage ; prediction

DX 56 1 B i 4% (pernicious placenta previa, PPP) — PPPRI /3 M AR [RIZEA  HAFIRES Jey th AN [a], Hodp i A
B RS AR & A B — R BRI IE BVRIZE B IPPP R A I A R A L L
A, FEFE P PR AR ORI R SR A RS H 7 FIWTPPPE S 7= J5 i iy mT REVE , A B T I IRIA YT
I EVRRAL, SR 7 J5 i 7B o AL AR NI IR RSB T KU, PRt , 4k S PPPREE
BB TR IR RS AR S A, A SCRIRR R X el R TR o T
L4 P 1L A7 955 R T (von Willebrand factor, vWF)

BEL£WB (W9 ahirsr it (202203021221277)

R A X8 (1969-), % AR 1L E P U PN R AR 3, R AR B
@15115%9(']%&5& ,E—mall:sotycy]@l63.c()m ﬁﬁﬂf(?ﬁﬁ?é , 7}(%2‘3:}‘[_%} Hd_m{}@ﬁ@/]\*ﬁgé%ﬁml%

e B #5.2024-08-05
%0 2% tH R FRF 18] - 2025-04—10 10:50:51 P05 B AT, S0 AR T B L B A ka1 R -1



B4 XUERRAE. MUvWE . MCP-1, GDF-1SHR&S R 0 X1 T 5 i 280 AL 27 5 b At Fr) Tt 401 - 347 -

(monocyte chemoattractant protein-1, MCP-1 YWE ¥k
TR — 51, 25 RAEFR LA S AR i =
2 7 Big T OB D) AR REAS S LAk KM I 15
(growth differentiation factor-15, GDF-15) 4E h {ij {4
HA, WS GHURRIE AU, B2 5 A
KM HEAR' o HIE T L5 vWF MCP-1 GDF-157E
PP 7 H L P A RIS AT a8, PRI, A5
VT M YWE MCP-1,GDF-15 £ Il X PPPE 3
Je LA T

1 MR5FE

L1 I RBER

TEH20214E1 7 F20244FE 1 7 % B¢ Y 34 HIPPP
BEVI2BIVE AT AL AR HE : F5 5 PPPI2 Wi bR
WET) s T B PG A B 5 PR AR 5 47 30 7
I35 GRS 5 5K 28 VNG R R A HERR AR :
Y PE RGP 5 B VRN D) RE A ; J1 3 2l s RE AL
AT E WU R BRA S5 A BETT R 52 0 i 3% 1) 1 2
(R 24500 o 5y 3 TR I B ) 2 o % i 4807 8 1 1) 42 4
LI2MGI4E SRy % R 2H A RIS R A 3R B A8 R 22 D 234t
E (1S FEE52022YX088)
12 Jrik
12.1 I iHvWE MCP-1,GDF-157K 46 1l . 5% £ #fF
FENF G225 JEFR KIS oL, 4355 I35 I B b 35 W, 5
TRELISATH & (W {1 XD FE A DR A PR A D)
Vi B 4546 0 1135 vWE \MCP-1 . GDF-157K - . {ii ] il
P ASCRS, D WA ' B2 AL, 2 i s oA ot A B o it 2, 15
MR EE
122 P2Ja TG e G LI HJE24 hed
=1 000 mLE R i AR 15 kA 7 e
I, AT PPP AR 0 ™ a2 (n = 47)
FHEJ5 4 (n = 65) .
1.3 Gt

K FHSPSS 25. 08 AT G i 22 0 A A B RS
Sy AR BT R Dix £ s, R R B0 LA THEL
GORHAR (%) Fm R x R e R Z &R
logistic [ 5 43 A PPPRE 35 7™ Ji M I %) 5% ) |8 2%, 222
il 3Z 1 E ERVERHE (receiver operating characteristic
curve, ROC) H14%, 73 Hr 1L i vWF . MCP-1 ,GDF-158%
AR PPP= 5 H LA BUANE . P < 0.05 k225
EEN -0

2 #R

2.1 WFFEAL AT B4 i ¥ vWEF MCP-1,GDF-157K
- SRR HE A

F 5% 40 1ML 3 vWE . MCP-1.GDF-15/K °F i 2% 7
TR, 2R A GI2#E L (P <0.05) HoAth—
TR LI LG22 5 (P> 0.05), BT Al otk L
1.
2.2 U A AEE P 2 I vWE MCP-1
GDF-157KF K — e iy Lo

72 e AL I VW E  MCP-1 . GDF-157K - 44
77 5 i 28 G BG n, 2Z R A G E L (P <
0.05) o HoAth— M BTk A, 22 S G2 E L (P>
0.05) . WL3k2,
2.3 PPPHEH ™5 Hi LAY 5200 R 2R 40T

PAPPPE 77 5 J& 45 LA S R AR B (=1,
=0), LR R A et 22 5 debe o H AR
(vWF MCP-1.GDF-15%) J SEIH , #4772 K FKlogis-
tie [ 4307 . 45 5 B /R, vWF \MCP-1 .GDF-15~ 311
PPPEE =5 H LI FE R R 26 (P < 0.05) o IL#3,
2.4 [M¥EVWE MCP-1.,GDF-155B 4 46 % PPP AR %
7 Je L) S A

B4 I TFvWE \MCP-1 . GDF-151F 463675 £, PPP
77 e A AR SRR AR A o, R AT IT IR ARFEROC
il £ 45 %0, 1 i vWEF MCP-1,GDF-157 |PPPy* Ji5
LAY R R R A (area under curve, AUC) “40.736
0.884.0.804, — 7 X A& K I i PPPPy™ J5 i 1L 7Y
AUCH0.967 , = BRA KR 45 Bk I %) 351
WA (Z = 2.542 7 =2.563 Z = 2.624, ¥JP < 0.05),
DL #R4.

3 iFig

I 56 TPPPEY & i WL 1 A B 0, 223 7]
B ph TR & B A B A5 T G SR A S, TG
BB EANZ AR HA . PPPRE S35
LA SR 5B T I R 30509 BB 7= 1 B8 T~ 2 i 7
J& T R Y R B, IR SRS, R
SRATENR, SRR ILG G RGeS T
BEAY B R TR TEE TR, 2 77 10 2 A 77 O L 4 KL
o o PRI, - T T PPP AR 37 i ) I 4 A
LIMBEHEFFIATT , A R M 2 2 26



- 348 - HREERRESR H54E

F1 HRAMBHMBVWF, MCP-1, GDF-157k TR —#E R LR
Tab.1 Comparison of serum vWF, MCP-1, and GDF-15 levels and general information between study and control groups

Ttem Control group (n =112)  Research group (n = 112) ilx® P

Age (year) 3220 +4.51 32.11 £4.55 0.149 0.882
Week of pregnancy (week) 36.71 = 1.05 36.83 + 1.07 1.553 0.122
Frequency of pregnancies (times ) 3.04 +£0.42 3.06 +0.45 0.344 0.731
Frequency of births (times) 2.20+0.40 221+0.39 0.189 0.850
Frequency of previous Caesarean sections (times) 1.48 +0.33 1.46 +0.31 0.467 0.641
Time since last birth (month) 19.33 +3.12 19.30 £ 3.15 0.072 0.943
Smoking history [n (%) ] 17(15.18) 19(16.96) 0.132 0.716
Drinking history [n (%) ] 12(10.71) 15(13.39) 0.379 0.538
Assisted reproduction [n (%) ] 0.154 0.695

Yes 16(14.29) 14(12.50)

No 96(85.71) 98 (87.50)
Obese[n (%) ] 0.653 0.419

Yes 16(14.29) 12(10.71)

No 96 (85.71) 100 (89.29)
Pregnancy-related complication [n (%) |

Hypertension in pregnancy 15(13.39) 17(15.18) 0.146 0.703

Gestational diabetes 18 (16.07) 20(17.86) 0.646 0.422

Anemic 23(20.54) 25(22.32) 0.106 0.745

Hypothyroidism 12(10.71) 14 (12.50) 0.174 0.677
vWF (ug/L) 89.64 + 10.24 117.68 + 16.46 15.308 <0.001
MCP-1 (mg/mL) 1.01 £0.20 236+ 0.34 36.219 <0.001
GDF-15 (pg/mL) 3 865.59 + 720.68 4394.47 + 837.72 5.065 <0.001

vWF,von Willebrand factor; MCP-1, monocyte chemoattractant protein-1; GDF-15, erowth differentiation factor-15.

2 FiEHMAMIERFH mAmEFVWF, MCP-1, GDF-157k R —f &R # kg
Tab.2 Comparison of serum vVWF, MCP-1, and GDF-15 levels and general information between the postpartum hemorrhage group

and the non-postpartum hemorrhage group

Non-postpartum hemorrhage Postpartum hemorrhage group

fiem group (n = 65) (n=47) VX’ P

Age (year) 32.14 +4.52 32.08 +4.60 0.069 0.945
Week of pregnancy (week) 36.78 + 1.05 3691 +1.10 0.084 0.933
Frequency of pregnancies (times) 3.04+0.41 3.08 +0.50 0.464 0.643
Frequency of births (times) 2.19+0.36 2.23+043 0.535 0.594
Frequency of previous Caesarean sections (times) 1.43+0.28 1.51+0.35 1.343 0.182
Time since last birth (month) 19.16 +3.12 19.49 +3.20 0.543 0.586
Smoking history [n (%) ] 10(15.38) 9(19.15) 0.274 0.600
Drinking history [n (%) ] 7(10.77) 8(17.02) 0.919 0.338
Assisted reproduction [n (%) ] 1.514 0.219

Yes 6(9.23) 8(17.02)

No 59(90.77) 39(82.98)
Obese[n (%) ] 1.479 0.224

Yes 5(7.69) 7(14.89)

No 60(92.31) 40(85.11)

Complications of pregnancy [n(%) ]
Premature rupture of the membranes of the foetus 14(21.54) 9(19.15) 0.095 0.757
Abruption of the placenta 19(29.23) 14(29.79) 0.004 0.949
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Excessive amniotic fluid 16(24.62) 11(23.40) 0.022 0.882
Pregnancy-related complications [n (%) ]
Hypertension in pregnancy 9(13.85) 8(17.02) 0.214 0.644
Gestational diabetes 10(15.38) 10(21.28) 0.646 0.422
Anemic 12(18.46) 13(27.66) 1.331 0.249
Hypothyroidism 8(12.31) 6(12.77) 0.005 0.942
Depth of placental implantation [n (%) ]
Agglutinative 24(36.92) 12(25.53) 1.623 0.203
Implantable 22(33.85) 16(34.04) 0.000 0.983
Penetrating 19(29.23) 19(40.43) 1.525 0.217
VWF (/L) 102.53 + 13.65 138.64 + 20.34 11242 <0.001
MCP-1 (mg/mL) 1.26 +0.28 3.80+0.42 39.754  <0.001
GDF-15 (pg/mL) 4126.37 + 824.31 476524 + 856.27 3983 <0.001
*3 PPPEERFHMAHIMERSH
Tab.3 Analysis of factors influencing postpartum hemorrhage in patients with PPP
Ttem SE Wald P OR 95%CI
VWF 1.240 0.369 11.299 <0.001 3.457 1.677-7.125
MCP-1 1.275 0.245 27.086 <0.001 3.579 2.214-5.785
GDF-15 1.436 0.356 16.266 <0.001 4.203 2.092-8.445
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Fig.1 Predictive value of combined serum vWF, MCP-1 and
GDF-15 detection for postpartum hemorrhage in patients
with PPP
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Tab.4 The value of combined serum vVWF, MCP-1, and GDF-15 testing to predict postpartum hemorrhage in patients with PPP

Ttem AUC 95%CT Sensitivity (%) Specificity (%) Cut-off value
VWF 0.736 0.630-0.842 76.16 78.34 123.254 pg/l.
MCP-1 0.884 0.822-0.945 81.35 77.12 3.124 mg/ml,
GDF-15 0.804 0.724-0.885 83.38 75.34 4 568.598 peg/ml.
Joint test 0.967 0.940-0.994 95.46 73.52 -
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