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HE . BY #HKthdFsumRgt -1 (Gal-1). a¥ A AEKREF (VEGE) Al E#4EEE-F R
(PE) BZWEHTH (PA) Payls ML, oL ERB E, ik SRR 202351 A—20255F1 A
B bdado)LE E RIS 69 2731 2 PE F4add e R TH, ARYEF R TR APASA-THA (464)) 5AFH M
(2274)) , WodE LA RS Rt — AR AR AL, A I LA &40 5 da de AR X FEARAKT . R % B & —#% Logistic
EABER AT E E PE B A X A PAMERE K. RAZEE TEHIE (ROC) WA HXTEE PE 42 & £ PA
HIMOE, SER  FRANBELE, B, AZRHSTAFHA (P<0.05), FHEEORRKTLTHE
(P<0.05); FR20Gal-1. @@mias-%-12 (IL-12). FE&EA K BF (PLGF). Fibulin—5. @24 4% %2 (Ang—
2) HIKTRFF (P<0.05), VEGF& FTAFF4A (P<0.05), ROCHWELRET, Gal-1. VEGF, IL-12,
PLGF. Fibulin—5, Ang—2BcA&FAM & B PE =428 & PA #9408 4 97.8% (95% CI: 0.885, 0.999), 4%
99.1% (95% CI: 0.969, 0.999), W& TF&@ARA0.977 (95% CI: 0.942, 1.000). % H%—H#% Logisitc B2 5445
REF: HVEGEAFE [OR =3.025 (95% CI: 1216, 7.527) | A& /5 PE&E LA PAAREE (P<0.05);
21 Gal—17KF [dR =0.781 (95% CI: 0.679, 0.899) ]. &HIL—12/K-F [OAR =0.824 (95% CI: 0.704, 0.963) ],
& PLGF A F [OR =0.953 (95% CI: 0.912, 0.996) ]. # Fibulin—5 & -F [OR =0.816 (95% CI: 0.742,
0.897) ]. & Ang—27K-F [OR =0.570 (95% CL: 0343, 0.948) | ¥4 &% PE &4 K £ PACHRF B £ (P<
0.05), %51 EHEPESIFPA EF ik Gal-1, IL-12, PLGF, Fibulin—5, Ang—27K-F R & %Ak, VEGFK-FI
Z. BAm ERIEART R HFRGPAMIAM KA, & VEGERTFARIEREZE, W& Gal-1, IL-12,
PLGF. Fibulin—5. Ang—27K-F 443 H%,
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Predictive value of serum Gal-1 and VEGF for placental abruption
in severe preeclampsia and identification of associated risk factors*
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Abstract: Objective To explore the clinical value of serum galectin-1 (Gal-1) and vascular endothelial
growth factor (VEGF) in assessing placental abruption (PA) in patients with severe preeclampsia (PE), and to

analyze the associated risk factors. Methods A retrospective analysis was conducted on 231 patients with severe PE
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admitted to Northwest Women and Children's Hospital between January 2023 and January 2025. Based on the
presence or absence of PA, patients were divided into the abruption group (n = 46) and the non-abruption group (n =
185). General clinical data and serum biomarker levels were collected and compared between the two groups.
Multivariable logistic regression was used to identify risk factors for PA in severe PE patients. Receiver operating
characteristic (ROC) curves were used to analyze the predictive value of each indicator for PA. Results The
abruption group showed significantly higher levels of indirect bilirubin, creatinine, and blood urea nitrogen
compared to the non-abruption group (P < 0.05), while the fibrinogen level was significantly lower in the abruption
group (P < 0.05). Furthermore, the abruption group had significantly lower levels of Gal-1, IL-12, PLGF, Fibulin-5,
and Ang-2 (P < 0.05), but a significantly higher level of VEGF (P < 0.05). ROC curve analysis demonstrated that the
combined biomarkers for predicting PA in severe PE patients yielded a sensitivity of 97.8% (95% CI: 0.885, 0.999),
a specificity of 99.1% (95% CI: 0.969, 0.999), and an area under the curve of 0.977 (95% CI: 0.942, 1.000).
Multivariable logistic regression analysis revealed that a high VEGF level was an independent risk factor for PA in
severe PE patients [OAR =3.025 (95% CI: 1.216, 7.527), P < 0.05]. Conversely, high levels of Gal-1 [OAR =0.781
(95% CI: 0.679, 0.899) ], IL-12 [OAR =0.824 (95% CI: 0.704, 0.963) ], PLGF [OAR =10.953 (95% CI: 0.912, 0.996) ],
Fibulin-5 [OAR =0.816 (95% CI: 0.742, 0.897) ], and Ang-2 [OAR =0.570 (95% CT: 0.343, 0.948) ] were identified as
independent protective factors (P < 0.05). Conclusion In patients with severe PE complicated by PA, serum levels
of Gal-1, IL-12, PLGF, Fibulin-5, and Ang-2 are significantly decreased, while VEGF levels are elevated. The
combined detection of Gal-1, VEGF, and other related biomarkers significantly enhances the predictive efficacy for

PA. Elevated VEGF levels represent an independent risk factor, whereas higher levels of Gal-1, IL-12, and other
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related biomarkers act as protective factors.
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A RO AR R KRR R (placental
abruption, PA) %55 Jf & 5E" . PAAE N PE ffi 2
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A F (vascular endothelial growth factor, VEGF) 4
R W i B I AR R RO R, SRR R
PE 1 JIfi 8 1fiL 48 5 9 B A 2% DD AH OCM . WF SR R,
PE (3 i 8 41410 VEGF /K - B AIK AT -5 35000 77 41 i
1R R M F IR, dEmg & NG . b
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[l B4 43 A7 2023 4F 1 H —20254F 1 A P4t id %
JLE B= B Wi iA 19 273 51 3 B PE 77 10 9 I IR 9 kL,
FRAE = 1A A KA PA 3 R R4 (46 1)) 5 g
I (227 1)) o WL P~ I AR 22 8] PR AR i S R
#( (body mass index, BMI) | W 45 J& | &7 5K J& F1 4 7
BRI BRI, & 1] R, ZE R G
FREX(P>0.05), HA A (LR D) AR S
P2 B P2 2 A0 B 22 51 23 00 A2 T4t 1 (No : 25-037) .
1.2 WANSHERRFRAE

12,1 Aiadrk OFFE (IRIK2YrHEm - J™
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% 6 1 SRARC, 5 LT Galet . VEGE BUI TR FE TR 20 52060 B (A f e P24
1 —BIEKER
pereTpS 3 T BMUGeg’, T b, AR (g, IR

15 ) e B Ges) Gk Gas VO A/ mmHe &/ mmHg,  TIRBHRAAIY

X+s) X+s) X+s) X+s) H ¥
?‘%’Jfﬂ 46 31.05+5.11 37.15+2.33 2.21+045 28.81 + 1.50 157.35 + 10.36 103.02 + 8.48 3 43
%E‘%’Jgﬂ 227 30.95 + 4.85 37.66 +2.15 2.27 +0.60 29.11+1.55 156.48 + 11.06 101.31 + 8.94 16 211
t/ XZ {E 0.126 1.446 0.642 1.203 0.492 1.193 0.036
P {E 0.900 0.149 0.521 0.230 0.624 0.234 0.850

A& R REAMTm=1E W E 245 . R E
(I WLEF>106 pmol/L 5 /b IR <400 mL/24 h) | Jili 7K fifr |
FETWM ARG SE G, k) sh
ILAEKZIE. Q&G IR GEFRBARHEZ, 6 D
TRHIE : GEUR 20 JH S B A, TE AL G AR
5 LW T B R R s R S BRI S I
Jir o R ARG R M SRR, RS B B R R
Wi . @RI IR , 22 E 220 JH . AR 18 ~ 55 %
122 Herkirg  OEIRA IS & I R
B L B M (A0 R S 2D BEAR S ) B
O I BN - @ IR LR | 2 6 4T Ok 5 BE 15 45 PA
S QU R BB 25 (AN 4y FIF 2D (R
259 (L DUIE IR SR o) slom Bz i R . @)
T 3 d N 3252 2 B R R A B TR U7 B 46 1 A R B A
1.3 Fik

131 WEARTTARICE WA R — IR R %
RE, EARAERY . 2R 2Rk, BMI, YK4E k. ATk
JE . EIRBIBERAE IS 0L . MR T . oK £
0 R . LA AL P e A TR A1 L

132 Bk g ikF REWH R HE RE A
B BRI 3 mL, 3 000 r/min &5.0> 15 min, B E 3§
{57 FH 1 A AL RN 22 161 A ) T2 e A A7 PR 2 D
PHOMO A1) , 5% FH I 92 W BAE 90 45 00 10 Gal-1
% W B K I (vascular endothelial growth
factor, VEGF) . 40 i/~ -12 (Interleukin-12, IL-
12) . Ma#ERKEF (placental growth factor, PLGF) |
Fibulin-5, il % 4= i & -2 (Angiopoietin—2, Ang-2)
K. Hrf, Gal-1. VEGF K IL-123X %] & W 1 £
[ {73 5 4F Elabscience 24 1), PLGF ., Fibulin—5 &5
& A 2 B v A ARl 2% Sigma—Aldrich 22 7], Ang—
20 & [ 2 E SRR i REHE AR . RAIA A
SEA P (H A H L@ Hr AR HR &4, 7600
L) R BN R AR M ALEF R R
RIK o SR FBE M A3 A A (BRI B A= 4 B 7 HL F

Ay A BRZA W], CX-9000 %1 ) 4G 1fiL 75 £F 4k 4 11 5t
K-
1.4 SitER®

B 43 B R FH SPSS 26.0 G 81 o T EEE R
DI LEELR (%) Ron, RS ; THE%R
BILA R + hRiE 2 (xxs) Fon, WEM %
2 R 1Y 53 B 22 PR — i) Logistic 1] I A AL
2 - o < D (SO S 1
characteristic, ROC) Mgk ; Fa| L FHE A, P<
0.05 2= A GEIHF R L.

&R

21 WARKRFER.FKIZR RERHEFM
MU PR {7 bE e

HHA SR MABETFER . FRIEHE,
0L BCR T AE L) LA, & xR, 2R
BRGITFEL (P>0.05). W2,

F2 WMARRTEERFAKIZE BRIEEHEFYMHE
mintes  #l

(receiver operator

2

RORTE  FREZ IR PR

415 n

A kX H Xk A X A Kk
M 46 3 43 4 42 7 39 2 44
JCRFA 227 21 206 9 218 22 205 1 226
Al 0.096 1.888 1.230 2.379
PAH 0.756 0.169 0.267 0.123

22 THABEBIR NE. KRB RERTEE
BREFMMIERKFELER

R 415 00 LR 2 R R 55 20 8 A OKF HU#R
Sk, 2R G E X (P>0.05) HR 45T
SN E Y IEARE SN NN AR A R S PE VI
OB, & K, 25 S A GET T (P <0.05)
S EEN R AR SN IV RS P S T i
FIA 2 4 H KPR TR R R4 R 3.
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®3 WHBEEBLR B JRERRERTEEFRMMIEZELKFILE

(xxs)

21571 n JAHEABZEZR/(umol/L)  WILEF/(mmol/L) PRIR/(mmol/L) — PREA/(mmol/L.) LFAEE A (/L)  IMLTHE /(g/1)
Fp 4 46 22.02 +£6.48 95.33 +£39.51 333.61 = 82.03 5.95+2.80 4.35+0.75 113.25 +23.02
To R 227 1526 +5.12 72.86 +33.54 328.15+75.16 4.69+2.11 5.83+0.82 114.93 +22.48
t{H 7.786 4.016 0.442 3.480 11.317 0.460
PAE 0.000 0.000 0.659 0.001 0.000 0.646

2.3 WAIME Gal-1.VEGF RtEXEFRELE:
B3 AHYS K #MA Gal-1. VEGF. IL-12.
PLGF . Fibulin-5. Ang-2 lL#, &t K%, #5H

it X (P<0.05). R4 Gal-1, 1L-12.,
PLGF . Fibulin-5. Ang-2 /K- F-3KF IR # 4L, 1
I VEGF K F IR FH (P<0.05), W4,

F*4 WAMEGal-1.VEGF RAAXRIEIRLLE (r+s)
2H 5] n Gal-1/(ng/L) VEGF/(ng/L.) IL-12/(pg/mL) PLGF/(pg/L) Fibulin-5/(ng/mL)  Ang-2/(ng/mlL.)
FLRZH 46 27.36 £5.48 7.51+1.02 37.15+4.12 85.69 + 13.54 17.35+5.65 5.05+1.35
TR 227 3594 £6.15 6.65 +1.02 4533 £5.16 106.32 £25.35 35.15+7.35 6.12+1.77
t{H 8.780 5.214 10.113 5.361 15.514 3.876
PiE 0.000 0.000 0.000 0.000 0.000 0.000
2.4 IEERBINER PEE2EL 4 PARNE 10 g

ROC £k 45 9 7R, Gal-1 U & ¥ PE 77 10 &
A= PA R U A 84.8%, 45 PE R 73.6%; VEGF
MY HURNE N 76.1% , F¢ 5158 63.0% ;5 IL-12 (14 UK
YEH 69.6%, FiSEH 89.9%; PLGF By & E Ky
82.6%, 51N 652%; Fibulin—5 () & 1 N
93.5%, F55E1E N 89.9%; Ang—2 HYMURNE N 73.9%,
TSV 57.3%; KA TR G SO Sl 97.8% , R
MR 99.1%, M4 M (area under the curve,
AUC) }0.977, WE1FIFES,
25 HEEPEREXL PAKSEZE—# Logisitc
EEE

DL PE B H &  &E PA(5=0,J&=1) N
Gal-1,VEGF . I1L-12 . PLGF . Fibulin—5 I Ang-2

=X
AR,

0.8 1

0.6 I
H
# — Gal-1
B — VEGF
0.4 —IL-12
— PLGF
— Fibulin-5
0.2 — Ang-2
— G
=
0.0 I ! |
0.0 0.2 0.4 0.6 0.8 1.0
1S
1 MiFERFNEE PE &5 %4 PAKROC #Zk

KA RifE) A, 2 HE— &
Logisite @Uﬂﬁ*ﬁ,%%E%:%VECF7KSP[OR =

x5 MFERTNEREPEBELZ Y PAKNBES T

b b AUG Ped St/ e 5% %l
TR LR TR LR TR LR
Gal-1 32.26 ng/LL 0.85 0.795 0.905 84.8 0.711 0.937 73.6 0.673 0.792
VEGF 6.995 ng/L. 0.73 0.652 0.809 76.1 0.612 0.874 63.0 0.564 0.693
IL-12 38.945 pg/mL 0.867 0.811 0.922 69.6 0.542 0.823 89.9 0.852 0.935
PLGF 96.28 pg/L. 0.764 0.700 0.827 82.6 0.686 0.922 65.2 0.586 0.714
Fibulin-5 25.865 ng/mL 0.951 0.908 0.994 93.5 0.821 0.986 89.9 0.852 0.935
Ang-2 5.87 ng/mL 0.688 0.612 0.763 73.9 0.589 0.857 57.3 0.506 0.638
G 0.977 0.942 1.000 97.8 0.885 0.999 99.1 0.969 0.999

.16 -



Foll

SR, S U Gal=1, VEGF T 2 T AL IR AL R A 0 (LGRS PR R AT

3.025(95% C1:1.216,7.527) W 5 J& PE & &4 PA
() 1 1% P 2 (P <0.05) ; & Gal-1 K FE[OR =0.781
(95% CI:0.679, 0.899)]. & 11.-12 /K E[OR =0.824
(95% ClI:0.704, 0.963)]. &% PLGF /K E[OR =0.953
(95% CI1:0.912,0.996)]. % Fibulin-5 /K F-[OR =0.816
(95% CI:0.742, 0.897)]. 5 Ang—2 K F[OR =0.570
(95% CI:0.343,0.948) 4 T J& PE £ & & 4= PA 9 {#

’

PFIRER (P<0.05) (WL 6) A2 R, P 24 46 %7
W 2£=0.018, J& <0.05 K It K 7] £ 52 19 {8, & W] A A1
RO AR 6 15 52 Bn R AR W38 i W) 4 o DR SR 2
B 236 ~0.65 , i (0,15 V3 1 1l 4 58 S, 3o ik AL
T T A AT RETE O o 5 2R & LR 2., 81 £k PR e o
HEP TN YNSRI

*6 EEPEZEELLEPANSEZE—MELogisitc B HTSEL

. 95% CI
Pz b S, Wald x*{4 PiE OR {1
TR RR
Gal-1 ~0.247 0.072 11.799 0.001 0.781 0.679 0.899
VEGF 1.107 0.465 5.665 0.017 3.025 1216 7.527
IL-12 ~0.194 0.080 5913 0.015 0.824 0.704 0.963
PLGF ~0.048 0.022 4.650 0.031 0.953 0.912 0.996
Fibulin-5 ~0.203 0.048 17.634 0.000 0.816 0.742 0.897
Ang-2 ~0.561 0.259 4.692 0.030 0.570 0.343 0.948
B0 10 20 30 40 50 60 70 80 90 100
L 1 L 1 1 1 L 1 1 1 1 L 1 1 1 1 L 1 1 L T | 1 L 1 1 L 1 1 1 1 L 1 1
T T T T T T T T T 1
Gal-1 55 50 45 40 35 30 25 20 15 10
T T T T T T T T T T T T T 1
VEGF 3.5 40 45 5.0 55 6.0 6.5 7.0 7.5 80 8.5 9.0 9.5 10.0
T T T T T T T 1
IL-12 60 55 50 45 40 35 30 25
T T T T T T T T T T T T T T T 1
PLGF 190 170 150 130 110 90 70 50
T T T T T T T T T T T 1
Fibulin-5 60 55 50 45 40 35 30 25 20 15 10 5
I T T T T T T T T T T T 1
Ang-2 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T 1
B4 0 50 100 150 200 250 300 350
TN B 2 0.01 0.10 0.50 0.90
El2 EEPE&EEX4EPAKSEE—#K Logisitc B34 151 £ E 4= HY
1O 10 —
BAEZ
— HUAR 2k
0.8 0.8
v 0.6 M 0.6
e 1
3 =
04l £ 04
o2 i e Eﬁﬁﬂ:ﬁgﬁ 0.2
—AZ I AR
) 4 A
0.0 - L | | | | 0.0
00 02 04 06 08 Y 00 02 0.4 0.6 0.8 1.0
TRMARE % R B
E3 Fl&EREML B4 FI&ERFKHZE
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PE R IRIFEA 2 B2 RGN, 2R A
52N 2% ~ 8% , 15 ZE 7 AR T 10% ~ 15% . FLo5
FREEAE LAGE IR 20 J& 5 37 & i iR B R M 24 T
DR Bafd A% 0 R B, w51k PA. IR LA K2R
IR ROE, e R EUR SR LR TS A
JE R 22— AT SE I R W, i (235 %) |
JERE (BMI=30 ke/m®) . Z fRGE Uk . 42 P & ik
H SRt gis (ARG TERAT) J& PE &
FERZE PE M &R ALE v RS2 2, BT
NG PR Be2 il ” TN ki 75 40 i 12 58 7 5 12 iE
SR R FEURBIRE IR, 51K IR & E B4,
G AR e 0 VARSI SF % 3 L REA 2
fms B i 220 TR IR —1 25 T A A IR, S DI I
BAMKEF (W PLGF) , SEUME N I GeRENG
HETT 5] % 4 B /NI A R 2R L P B 845 B i ) g
SEEUOCT AN, a8 AE G B A O A E— 25 n
TG s 0 JR o I PR AR Il R W T R B
A T2 W, (0 3 URE R R (30% ~
50% ), HIGIE YR B0 I Hop AE S

ENTEEAE ST NS S R W R Y
Fabr . B AR K A A A G T OKOF AR AE
W 2E 5, BCA RN T R T PA BU AL EE . R
FIA BN ER | WUEF R R R R K B3 5 T X
RFH, X— KPR, PABRE A REF7E ™ E
(G Bl it . G SR R 4k & MERF I RE IR M . 2D &R
Tt = AT RE VR T 16 4545 6 5 25AY 21 40 i i R 46 i K
JEREAC I B8 0 T B s LI 5 IR 2 AT e W B e
INERJE T R IEAL, 5 PE B 4 B 1M 4 e 25 K Il
T I B PR S AR 25 L AT A8 i
DR A A5 40, (i RS AR B, T 5 & PAPY,
SF 2 B 11 TR R RE I G IR S N A% L IR, K
S [ AR T BE Sz Bk £F 35 2R 48 TS O I A R 2
REAEWF 9T R W, PE BB PN LA P9 B 403 403 5 500
DR 114 B 38 I, ) B 6 i /IO 966 1 R %, AT g
SR GE ML -£F % R A5, B0 PA KU o SR, A BT
TP AL G A FK T 2SS, #om HA/E N3
— BRI T AN (A AR, 545 A HAb bR S s A
PEAERY, B4 % VEGF /K F 1% w5 T 6 B
. VEGF 26 8 1f A A: s % O i 45 -, HER
K 5ER 5 PE G 87k B R S i 48 T 5 R 1 % DI AH

X TEPAFEE T, VEGF JhiE nl BE S MLH LA T G 28
17N E AW =S e VA = W BT U I il 1| = 4 £
M . SR, o B TS A VEGE 1] RE IR i
EiEEY, REUREKI L ZEMRER, i PA
Fio BGAL, VEGF {55 38 B A5 B0 (9 2 5 mT fg i —
BT RMmAERE, BRI, B4 Gal-1.
IL-12 55K B ZAR T I R4 . Gal-1 38 o ¥ 4
P 52 M 8 A2 5 i BOP L, HAR R IR ]
fE I 55 B i AL PR OB, AR HE N Rz 40 YR T
MR TE B o TL-12 /£ K Thl B0 A 7, Al 350
WA A 2R RE T, FLus /b R RE N R G B R 2
DI REZ 0, S EUREERE K B Rk sm ™, b
WEE RN, Gal-1 5 1L-12 Al g 18 i I 55 R 5E 1%
WS 5 PA MR RE . AHESE & 203 2 1 7
VEGF & Jh &, $#/R 7 BUIR AT VEGE 5% & %
5 AT RE 38 A o R o s e (CHERON R AR
(5 T A% ), T e 2 55 JEC RS 8 405 AN I 4 B T
R ZCFEUREE ML, HALH 5 VEGE £ kil
SLIGKE R R S5 1E —5 . Gal-1 F & S B Jify 28 45 4
WHEEG, VEGE Th i bn ik 55 5 e Th R B i, —
U3 [) AT 4 TR iR 250 2 0 L {5 5 . Fibulin=5
Ang-2 7E L 21 5 E BEAK o Fibulin—5 J& 40 g 4 3 5t
(extracellular matrix, ECM) FJ2 K45, =5 M%E
R ZE R AR e Mot R T, JL e = AT AR BB Al
WS, B Z AU T 5. Ang-2 1E i
ERMBERBE G Z —, 8055 k25 A Tie-2 3%
A, 5P Ang-1 M TR EVERH, HARRE T HE
WA RS, G &bk s 4R . —F P EVEH
$E7R, ECM 4 B I 55 5K 7 2 i nl e & PA 1) 8 22
BLHIP 228 BRI A A AT 38 2o 4 A AN [ 5 2 2R
WRE R i & A k. RE RV . ECM AR ) ,
AR R — AR R R BRI, R R PA T
AIMERRME o 3K — 45 T S8R I IR SR FH 22 4 2 3R W i
T aiif . 2R — M Logistic [811H 73 #r 45
RN, 5 VEGF K& PA WIS fE B R 2, i
Gal-1. IL-12 % A PR4 KR . VEGF Fi& ] fig il o
8 2 S A AR BN R A PR, B T BUR &
SERIBEIR 5 1 Gal—1 45 R 138 o 410 ) 9 JE S I B 4k
R R AR EN . X — & 3R PA (1) 4
BUI AL T80 A B AR A, I $ 7 1) W 4% VEGE/
Gal-1 %1 7] 58 R T ISR W

KR BZG R T Gal-1. VEGF bR ¥ 16
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HJE PE A JF PA H A B, GRS A T
FARTHZWIALRE, I DI8H K F VEGE 57 fa [
WE . KRR BS MU S I R,
N PA IR U0 RO R T 1R IR R . A BE S
Oy H L Rl BT, REAR R BN, T REAT LE ik
P 7 5 [A) IR B 2 W U8 AR AR Ak, HE Lt
I PEAE AL 15 PA BEJRE YOG 28 o AR RN TT e i B 128
BRANBIESE, Bk 22 5 b I AR A< S T 4 £

5 F X W
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