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mi& Ang2. uE3. PAPP-AX}FHRTEA
EERERRIAI TN (E

REME | IR
(1AL ILEER @R EREEFZE, T % 710003; 2.7 %K E K
PEER, BT % 710016)

WE . BY HithFndemE-2 (Ang2). #HMEZE (uE3) BRehFkiaX & Ea A (APAPP-A)
TR AT A B R IS TR TRNE, Tk BT 2021 412 A—2023 4 6 A B abda o )L & E RS Y
S446) T IR AT HA FAaVE A B4, 5 BB B IR FAR 45 ROE 509 84490 Fda A s RA LA, ARIET IR AT 4 Zda i6 -3
Ao AT (234]) Fde TR (614]), #n&20 b iF Ang2. uE3. PAPP—A ik K-F I B8 16 R AL,
@it % B & —k Logistic BNAAER 547 H ol TR aT 40 B L A NS A T-H o9 % B &, Sl £ TR (ROC)
W &I Ang2, uE3. PAPP—A B IRETUM TR AT & A R AN TR OME, R AFRMNLGE (SBP).
AR (DBP). RBR, G& G, #PAPP-AKFHZHTHRA (P<0.05), Ang2, uBE3 KPP TFAMRA (P <
0.05), F#ZLSBP, BL. PAPP—AKR-F¥ & T (P<0.05), Ang2, uE3, K-F3HMK T2 (P <0.05),
% W& — M Logistic @ )2 5472 R 277 SBPF & [OR=1.232 (95%CI: 1.165, 1.302) ]. A&8It#H [OR=1.010
(95% CI: 1.006, 1.014) ]. Ang2B/& [OR=0.593 (95% CI: 0.423, 0.830) ]. uE3F4& [OR=0.001 (95% ClI:
0.000, 0.006) ] A=PAPP—AFFE [OR=0.998 (95% CI: 0.996, 1.000) | 172 F- a8 4 4 A b f P20 64 o1
H# (P<0.05), ROCMEZLER IR, Ang2. uE3. PAPP—A S FRm T m a7 #1542 K 4 fib 3T 69 B0 5 51
A 82.6%. 82.6%. 73.9%, HFH 5 A A 59.0%. 93.4%. 78.7%, W& T @A (AUC) % %4 0.730, 0.893,
0.768, 3 FFEAAM GB35 FM . AUCHHI A4 91.3%., 91.8%. 0.919, Z5it  FomaT e Fasa-T3 &%
A Ang2. uE3K-FRFAAGL, PAPP-AK-FRF G Akdk, 3HETAMISET-R 092 E, A — 2l k5
B,

KHER : TR REETR ; e F AT -2 HRMEZRE; hiFERkEXEGA
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Predictive value of serum Ang2, uE3, and PAPP-A for placental
abruption in patients with preeclampsia*

Zhang Xue-feng', Ma Xiao-ying’
(1. Department of Obstetrics and Gynecology Intensive Care Unit, Northwest Women's and Children's
Hospital, Xi'an, Shaanxi 710003, China; 2. Department of Obstetrics and Gynecology,
Xi'an Fengcheng Hospital, Xi'an, Shaanxi 710016, China)

Abstract: Objective To explore the predictive value of serum angiopoietin-2 (Ang2), unconjugated estriol
(uE3), and pregnancy-associated plasma protein-A (PAPP-A) for placental abruption in patients with preeclampsia.

Methods A retrospective study was conducted on 84 pregnant women with preeclampsia treated in the Northwest
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Women's and Children's Hospital from December 2021 to June 2023. Additionally, 84 pregnant women with normal
prenatal examination results were selected as the control group. Those with preeclampsia were further divided into
the placental abruption group (23 cases) and the non-abruption group (61 cases). Serum levels of Ang2, uE3, and
PAPP-A were measured, and these indicators and clinical characteristics of patients were compared among the
groups. Multivariable logistic regression was used to analyze factors influencing placental abruption in patients with
preeclampsia, and the diagnostic value of Ang2, uE3, PAPP-A and their combination for placental abruption was
assessed using receiver operating characteristic (ROC) curves. Results SBP, DBP, and levels of uric acid, albumin,
and PAPP-A were significantly higher in the study group compared to the control group (P < 0.05), whereas Ang2
and uE3 levels were significantly lower in the study group (P < 0.05). The placental abruption group had higher SBP
and levels of uric acid and PAPP-A, but lower levels of Ang2 and uE3, compared to the non-abruption group (P <
0.05). The multivariable logistic regression analysis demonstrated that elevated SBP [OAR =1.232 (95% CI: 1.165,
1.302) ], increased levels of uric acid [OAR =1.010 (95% CI: 1.006, 1.014) ], decreased levels of Ang2 [OAR =0.593
(95% CI: 0.423, 0.830) ], decreased levels of uE3 [OAR = 0.001 (95% CI: 0.000, 0.006) ], and increased levels of
PAPP-A [OAR =0.998 (95% CI: 0.996, 1.000) ] were all independent risk factors associated with the occurrence of
placental abruption in patients with preeclampsia (P < 0.05). ROC curve analysis showed that the sensitivities of
Ang2, uE3, and PAPP-A for predicting placental abruption in patients with preeclampsia were 82.6%, 82.6%, and
73.9%, with the specificities being 59.0%, 93.4%, and 78.7%, and areas under the curves (AUCs) being 0.730,
0.893, and 0.768. The combination of these indicators yielded a sensitivity of 91.3%, with a specificity of 91.8%, and
an AUC of 0.919. Conclusion Patients with preeclampsia complicated by placental abruption exhibit abnormally
low serum levels of Ang2 and uE3, and abnormally high levels of PAPP-A. The combination of these markers
demonstrates high predictive efficacy for placental abruption and holds significant clinical utility.

Keywords: preeclampsia; placental abruption; angiopoietin-2; unconjugated estriol; pregnancy-associated
plasma protein-A
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T W B HB B AR 2P AR T 454X (body mass index,
BMI) 2 J o3 0 s i T R AR R iR TR
(Systolic blood pressure, SBP) . #F 7% I (diastolic blood
pressure, DBP) . Ifil £ £ [1 (Hemoglobin, Hb) | &€ Ifil [if}
JE B [A) (prothrombin time, PT) . il 40 § b &5
(Hematocrit, HCT) | [1 88 145 A K} .
122 #d&gx BEABAS N CFHRA T
AN H), FERFESEINEF KM 10 mL, %k
#E 30 min, 2 000 r/min #5015 min, BOFE4E10 em,
WCEIE W, R FH BEIR S % W B 36 1 2 Ang2 . uE3
HIPAPP-A JKF-o 15 G 1 iy b Vi I AR Wy R 4
Al At
1.3 GitEH*

s 23 A K I SPSS 26.0 FeiH ik o TR Ok
IE £ hrifE 2 (x£s) Fom, WM RE; 1T

oot I (%) £, WA KRR . #
Wi PR 28 11 43 B 22 TR R — M Logistic [l A4 HY ;. 2%
il 22 3 B TAERFAE (receiver operating characteristic,
ROC) £k, P<0.05H2E5A 5% X,

2 #R

B3 AFNT BB AR FR E R L2

W54l 5 % B2 SBP, DBP, JRIR . HE M .
Ang2 . uE3 FIPAPP-A K FLLE:, &k, %
WA G X (P<0.05); W54l SBP. DBP,
FRIR . M. F PAPP-A /K V-1 3 T 4 B4
Ang2 . uE3 /KK T X RE AL . Aot 4 5 X BEAL4F
W BT BML, 22 ARk, TR L A
Hb. PTAITHCT /K VLA, &/ XKk, ZRBTH
Giit#E Y (P>0.05), W1,

2.1

F1 MRASMRAIGKIHILE (n=84)

- ﬁ?@/(? . @ﬁﬁB_MI/(kg/mz, B Ges) BK Gis) W (%) ZERer s 151(%) SBP/_(mmHg,

X+s) X+s) A T FEE AFAE xs)
o4 28.52+4.18 22.11+1.64 30.36 + 1.85 1.84 +£0.42 18(21.43) 66(78.57) 47(55.95) 37(44.05) 158.62+13.25
XREZH 28.85+4.54 21.84 +1.97 30.14 + 1.57 1.76 £ 0.51 14(16.67) 70(83.33) 50(59.52) 34(40.48) 121.75+13.56
t/xE 0.625 0.973 0.831 0.269 0.618 0.219 17.824
PiE 0.330 0.332 0.407 0.080 0.432 0.639 0.000
- DBP/ (mmHg,  Hb/(g/L., PT/(s,  HCT(%, R/ (umolL., ElﬁiEl/(g/L, Ang2f(ng/mL, E3/(ug/L,  PAPP-A/(uef

X+s) X+s) X+s) X+s) X+s) X+s) X+s) X+s) mL, x+s)
WF5T4H 99.31+6.42 110.15+17.38 11.12+2.43 034+0.12 42457 +123.22 22.85+429 6.35+155 4.81+0.32 854.15+196.78
YR 87.74+7.22 109.76 +14.68 11.27 +2.74 0.35+0.10 207.64 +107.12 1856 +4.15 17.35+4.84 8.62+0.87 580.36+ 149.62
t/ Xzfﬁ 10.976 0.157 0.375 0.586 12.177 6.587 19.838 37.670 10.151
P{E 0.000 0.875 0.708 0.558 0.000 0.000 0.000 0.000 0.000

22 BRASIERFIAIGKETRLE

FLH A 59 5340 SBP, JRR . Ang2. uE3.
PAPP-A K ILE, & fals, ZRWASIT*E
S (P<0.05); HE4SBP, JRIR . PAPP-A K-
BT R, Ang2. uE3 . KERME T4,
FIHSAE R R AR . R0 BML, 2 . 22K
DBP., HEHKFIE, Lt KK, 2R¥EEIT
Y (P>0.05), W#E2,
2.3 FWETHEERER R M % EE—M# Logistic
B35

DLFRai 8 RS kAR ERH (F=0,
£=1) NHA &, SBP. JRMR . Ang2. uE3 flI
PAPP-A iy {78 & (B silife), #fT2HE—

1B Logistic [ U943 47 . 4551 7% : SBP JH 5 [OR=
1232 (95% Cl: 1.165, 1.302) |. WRE:TF 5[0 R=
1010 (95% CI: 1.006, 1.014) ]. Ang2 F&{%[OR=
0593 (95% CI. 0.423, 0.830) ]. uE3 [&{E[OR=
0.001 (95% CI: 0.000, 0.006) |F1 PAPP-A F &
[OR=0.998 (95% CI.: 0.996, 1.000) |¥ 48 7 i 1%
BERAERBRJNEREZE(P<0.05). 0K 3,
2.4 IniE Ang2.uE3 1 PAPP-A Xt Fi BT HA £ &
fa# B R M E

ROC HH £k 701, Ang2. uE3. PAPP-A P il
I 0 2 00 A T A R R O M 43 Sk
82.6% . 82.6% .73.9% "¢ 51 53 5 K 59.0% . 93.4%
78.7% , M 2k T i 2 (area under the curve, AUC) N

- 103 -



HEBURESAGE 94535 %

*®2 BFASEBRFAKRKERLE (rxs)

HZH 16 28.71 £5.23 22.27 +1.68 30.16 + 1.81 1.86 +0.45 160.52 + 11.25
e SIEE 68 28.13 +4.95 22.06 + 1.89 30.37 +1.95 1.80 + 0.47 155.64 + 12.31
tfE 0.738 0.761 0.723 0.845 2.682
P 0.461 0.448 0.470 0.399 0.008

FRH 100.81 +5.96 457.48 £ 137.65 23.15+4.32 547+1.21 4.25+0.23 925.39 +214.62
B[k 99.06 + 6.67 410.54 £ 102.92 22.77 +4.51 6.72 +1.63 5.16 £0.27 748.57 +178.42
t{H 1.793 2.503 0.558 5.645 23.515 10.150
P1H 0.075 0.013 0.578 0.000 0.000 0.000

#3 THATHABRERERINESEERE—#K Logistic BIIFS TS

SBP 0.208 0.028 54.346 0.000 1.232 1.165 1.302
IRz 0.010 0.002 22.089 0.000 1.010 1.006 1.014
Ang2 -0.523 0.172 9.255 0.002 0.593 0.423 0.830
uk3 -7.119 0.997 51.036 0.000 0.001 0.000 0.006
PAPP-A 0.002 0.001 3971 0.046 0.998 0.996 1.000

0.730.0.893 .0.768 , 3 & B A K I () S gk R Sk AUC 45314 91.3% .91.8% .0.919, WLZE 4 FI LK 1,

F4 7% Ang2.UE3.PAPP-A B E B A Fi FARATHE BE Ba & B R M2 AE

Ang2 6.345 ng/mL 0.730 0.618 0.842 82.6 0.612 0.950 59.0 0.457 0.714
uk3 4.580 pg/L 0.893 0.808 0.979 82.6 0.612 0.950 934 0.841 0.982
PAPP-A 794.000 pg/L 0.768 0.655 0.880 73.9 0.516 0.898 78.7 0.663 0.881
3HEWA 0.919 0.846 0.992 91.3 0.720 0.989 91.8 0.819 0.973
1.0 i 3 iTtig

0s} T S0 R O 00 L6 9 S L B 4

ERYE RN 2% ~ 8% W2 ia™ . HIEW 22 EM I, F

%Q“ 35 300 22 000 2 80 0 M S 0 B T 1,73 3502,

B 4l T 0 7 L0 A LA P 2 20 B

A2 R DD R BT, LA I B R K L kT

02} hareA SO i S5 1 VAR 0 T s

0 | , | BER Wes, 755 KAEFE, BRARH, BHENK

bo- 02 0a 06 0810 e SR .35 I L 2 LR P R 4 ) T

E1 M%Ang2.UES.PAPP-AREECATINTFMaAE 1) AL AL R 0 SR A AL R R

R 2R ROC 4 S35 AU 22 B s L SR 8 S T

- 104 -



%4221

ST, S5 LT Ang2 . uE3 | PAPP-A X BT 2R A A HUAN

SRAMT R v B2 B RN 2 UL A s ot T H %
X — [) R B4 A2 2k M A T i 0 380 1 90 BRI 1 95 A
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