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[Abstract] Objective To evaluate whether the measurement of maternal serum inhibin A, activin A and
placental growth factor (PIGF) at 12 + 0 to 16 + 0 weeks of gestation alone or in combination with
second-trimester uterine artery Doppler pulsatility index (PI) is useful in predicting pre-eclampsia.
Methods This was a case-control study of pre-eclampsia. From pregnant women attending their first
antenatal examination at 12-16 weeks we collected serum samples and stored them at —70 ‘C. All patients
also underwent uterine artery Doppler examination to measure the Pl at 22-24 weeks’ gestation. We
retrieved for analysis frozen samples from women who then developed pre-eclampsia, as well as three
control samples per woman, matched for gestational age and storage time. Inhibin A, activin A and PIGF
were measured using an enzyme-linked immunosorbent assay (ELISA) by an examiner who was blinded to
the pregnancy outcome. Results There were 31 cases with pre-eclampsia and 93 controls. Second-
trimester uterine artery PI and marker levels were expressed as median multiples of the median (MoM).
The uterine artery PI was increased in pregnancies with pre-eclampsia compared with controls (mean= SD,
1.4540. 31 MoM vs. 1.02+0. 25 MoM, P<C0.01), as were the level of inhibin A (mean®=SD, 1. 574
0.34 MoM vs. 1.0840. 43, P<C0.001) and the level of activin A (mean+ SD. 1. 68+0. 38 MoM vs.
1.06£0.42 MoM, P<C0.001). The level of PIGF was decreased in pre-eclampsia compared with controls
(mean®+SD, 0. 69740. 23 MoM vs. 1. 00£0. 26 MoM, P<(0.001). Receiver-operating characteristics
curves were analyzed for controls and cases and areas under the curve (AUC) were 0. 796 (95% CI,
0.712~0.880, P<C0.01) for inhibin A, 0.823 (95% CI, 0. 746~0. 899, P<C0.01) for activin A, 0. 831
(95% CI, 0.752~0.910, P<C0.01) for PIGF and 0. 851 (95 % CI, 0. 783~0. 920, P<C0.01) for uterine
artery PI. The combination of activin A, inhibin A and PI using logistic regression analysis yielded an
AUC of 0.907 (95% CI, 0.830~0.938, P<C0.01) with a sensitivity of 82% and a specificity of 80%.
The combination of activin A, PIGF and PI gave an AUC of 0. 925 (95% CI, 0.852~0. 978, P<0. 01)
with a sensitivity of 90 % and a specificity of 80%. Combing all four markers gave an AUC of 0. 941 (95%
CI, 0.891~0. 990, P<C0. 01) with a sensitivity of 93% and a specificity of 80%. Conclusion Early
second-trimester serum inhibin A, activin A, PIGF and second-trimester uterine artery Doppler PI may
add further information for the prediction of pre-eclampsia. The combination of the three serum markers

and uterine artery Doppler PI has the highest prediction value for pre-eclampsia.

[Key words] pre-eclampsia; screnig; inhibin Aj; ativin A; PIGF; uterint artery

2011 4F%6 3 %55 3 ]

R I S A 4 R R A R R 8 DA
Fe R R Ry E B ARAE L B R0 B NG A
20 JIE 25450 8 — TP X 2 7= 0 1 2 A A R
HR =4 KW, TR R ER R 20~8%,
TE 4 KA AR 585 000 ] 22 7 A B T2, B8 T il
W/ FIRM %A 50 000 F1-H . JEH K R E
Zo FIRTHAL T2 7= WA T A 5
Sh - A AN A 3 R R R A R L
A5 TR IE RAE WG LB N A 1 32 B B i 48 3 3
FRILBET X T — DR EE R TUR AT .

I3 38 DA AT B 3 A4 B O iR AT

IR ARG WA KA L LR P B A5 45 R g
e oy AR AR o JL R A R T I A AR P R L
— A B B AR N B AN AR 4 . T S 1R I A
W — R AN RAEAR o B 2 A5 TR 35K R
HR [a] i RO T 5 5 B9 P A R 3R R
PO A0 A A A AR B e B A T Y
Bl o o B R T I 32 6 14— 2 3 TR R 4 00 41 1
Fe VEE R DKM A A B K AF L HAEEC SR
HIRFE . 19 20k B AR E 1 H LB —
6 FLAR B 4 b A 45 AR A2 124 DD 7 Can - 24 3 fik o,
s #9800 5 3l ok i O #9223 i 2 A AR W 4k



CREFRTZ B R E TR0 ) 2011 445 3 B4 3 )

2 F (4n AFP.hCG.PAPP-A %), A FF5RM
PR REE R N 15 S (ER S S I: I 3 I 197 N o s TS
T JLR AL T A B 5 DR B — g BH 2
1B LA, AN 526 ~90 Y0 R %, HL 45 300 F 53 %t [A] — (A
T FEAFAEAR 2 08 J& 5 35 02 0 T 4 B[] [
R, TN f) 2 2 S0 2 0 B RD S TS L T ek F ek
AULREE R E 2 TR 1Y . Rk, LR, K
WFIR RS F 2 7B A 30 3000 7 iy 9. DL
PR Ry 5 BH I TR R B /N TR S
35 2 HE AR R PPAG 22 10 R AR TR RTI A AU . REE 4R
) — o SRR v PH A A AR A T PR TR LR T
F18 i e 2 7 e HE O A A 0 A AR IR A AR
R o G PR B 2 W DA B 7E i AR 5 PR AIE HE B0 i
) T 2 U)W ) R e 2 s TT AR AT SRR )
0Bl 5 B RS, A0 AR AT DUR X 2 i fE 22 L W]
LA 87 A % 8 837 3 7 399 R HE s AL A9 9 B 1R
X FF 5% - F I 1 2 g AL o B AR AR R Bl

TEASC FATERA B R AT R AR &4
K S E 3k PR, 765 b 22 W HEAT 1038 46 A5
Ko 45 G 2 vh 7 B 2 Dk Bl 48 B8 % Y 3 Bk K
KA T - A0 A9 A0 A AT T 9 3 A R
IR ERER s R G O YA =N T AN
FT 0052 56 2 5 B, 1 LA 2 & 00 BE A 42 10 & A1
S T30 11 XL

1 MRS

1.1 #istg  $E 2007 4 6 H % 2008 4F 3 H
T T — AR BE BT T2 4 12~16 JH 1
ROERL R I T B s e i 2240 650 N, W HE R
LTI .

L1l gm0 Kbl 7 42 10 i Hs B R R0 .
E W BE VT IV 43 BT BF T RE . R BT R
NSRBI . 9 102 W AR S ] 2005 4F iR
40 0 B B S0 7 R 2 ) (B 22 RO o g AT i
W 31 4 (3 D),

11,2 sbpesn Y40F5% BRI B 19 & 0 B 78 BT
W 4R 1 BA A Hh e % 5 9 451 72 % A [ L SR il 22 % £ 10
REZE A o R HE B B s s 0 i 7 95
S0 I AR 0 S PR B e I S A S g

¥
L

g s . LA 93 BIIXT IR (G D)

T1 OFRMNEH—BER(xE

A5 9 51 4 it B 4 P

Bil% 31 93
AR () 28.1743. 22 29.674+3.71 0.05
R EHE H (kg/m?) 21,6542, 67 20,4342, 42 0.02
PRI ICN) 105.00£6. 13 106.49+5. 06 0.18
1L JE W {H (mmHg)

5 4 150, 03+8. 10 IEH

FT 5Kk E 97,3744, 64 EH#
43 W 2 8 RD 36.02+2, 14 38.52+1. 44 0. 00
AR () 2765. 004576, 72 3243.554+324.23  0.00

iR JLAE T 0 0

1.2 WAXE 650 ZZEETHILH (4 12~16
JED 23 B S IBUR ¥R i 3~5 ml, fE % 25 C L@
40% T 5 A4 000 rpm 0> 10 4%, B 1 1M 7 , R A
B ORI GE B JCVE s Y bR A, A —70 CukAE
PIORAE o 1 4 I 2 B A DU 48 475

650 ZAE AT 22~ 24 JAI AT 8 75 KW TP i A B
T £ 2l Ik 22 35 88 7S L R AR 0L B 2l ik B Bl
FRELC
1.8 = E AL AR A
2% )k A

NI E M 2 A ELISA Kit(96T f1 48T) . %
R&.D A 7]

M5 80E 2 A ELISA Kit(96T H1 48T) . %
R&.D A

I B A A K 7 ELISA Kit (96T A
48T): 2 [H R&D /A H]
L4 Jk ROZEE@EAENFEIKPIE, T
v TR — G R A B R S 58 A 4 R AE 5 BA A7)
A EERAES R IZEBEA ERIKFERES
56 1o

7 9 ) 4 55 % IR IS . DN R O B 1 A
5% BA A 11 5 A6k o il I 3% 1 4 A 1 2 2T ) A
RTERE, T MAFAE AR A il b 3 7 4 8 B Y
THIRAS , PEAT S 30 S 8 AR A I . 52 56 A I ply ol S
3 N 358 B TEAS 8 5250 6 5 DA S48 R R B o
Ao MU IIHI AL BOE AL A K E R
FE « 355K PR 6 fo 5 UL A4 2 0 ELISA J5 ik,
L5 HitF#ah

R R LR 4ER A



10 - €& -

L5, 1 XFP L mrsE ok G2 9 — BB CAF i IR EE 45
B FEATAE RS ¢ A5

15,2 ¥R AR R AVREAERE 7 LT
BBk PTE A 46 Kok e 4k o 1E 3 22 10 40 19 P A
A (MoM 8D . 4 21 8] 43 73 FH AR BE X ¢ A5 4%
PR Bk 4 TP Ry 4L 22 5 .

L5.3 A mE R AGRIER AVRSAEKE T &
FE K PTAH Y A [F] 8 BB A Ceut-of ) fY U
JE IR 5 IR 4 ROC 142,

L5.4  FIARHEG T # B R A dSL RS I R AL
WG RE ARBAERKRE T A TFESK PIEZZE
Logistic [ H 43 Fr LA, JHAMH R ABIEER AL
6 B A KN 7 K7 gl ik PRI 5 48 AR 19 ROC
HiE

1.5.5  JrA B3R M G5 M fd Bl Microsoft Excel
2003 & SPSS 12.0,

2 7 R

WFFE NS — 3t 650 142149, R 15 37 1], 613 fi
FERL TR R VTN 5.7, 613 il IH T4
12~16 J& R 4& B Pk o . 22 22 ~24 JA 47+ 8 3 Ik
ZW BRI T BT AR — 0 B R A B A
3 U S ARAG PR BT IR 45 TR B Rk o A BT &
B 31 . KW FE R A 6%, LW B FR A 11
B, EH AT S S T R4 0 A A T A
I B[R] AR 3 B 3 93 1], By XFHRZH .

9 191 2L 0 of BECZH 28 4 P B AR I O 28,17 AN
29.67% ,P>>0.001, KA 2FE L., RIS
g 105,00 KA 106, 49 K, KL% E L.

- A0 A A MR e - 2436 130/97 mmHg,
i W B 35 183/115 mmHg., B (4 % 4
<37 J&) w I 2H 12 B, 5 B A e 6 4000, Horpr 1
Bk 36 JR G B a1 AR A3 W 1 B B AR TG R
W43 06 5 R R R (<<34 R A AT 3 i, o
B 10 % Horp Ay i B /N A2 JE O 32 J8 . IE
W5 B, e 2H 5 % BREH Y P2 40 0 2 R Dy
36.02 J& 1 38. 52 J& . P<C0. 001; 8 24 JL i 2B A &
2 765.00 gfl 3 243.55 g, P<C0.001; Hi & %4 51t

PNV
FRE N,

CREFRTZ B 2R E R FMO ) 2011 4£55 3 B4 3 1)

Xf B 5 gl Bk 9 F- 2 PLAE P A2 %k 0. 985
(0.53~ 1. 85), 4 il 44 19 °F- 35 PI {6 1% Hh A2 Bl
1. 436€0. 61~2.32) . RLxI 4L 18 sl ik 1734
PT{F A v 05 55000 A5 550 8 P 411 7 35 PT(E #8 5% 1k
k1 MoM {f , % & 41 ) F- 35 MoM fi % 1. 02+0. 25,
95 191 2H (1) F- 24 MoM {2k 1. 4540, 31, W4 7 2 5%,
18 ¢ K3 . P {H<Z0. 001, A Ge it 2% 2 S 1 28 1 °F
¥ PUE R T A LA DL 2 5 ROC k.

2000

s 1500 -
-
1000+ h‘
500 | — )
control case
group

B 1 i LR B2 B B B35 PT A A £k
T < o] Y JR R A 3 T A 5 T HE I R S 4 00 TS 06 T AL
BORN 2520 T 43000, BT P AR ANER SRR B 25 5 (EL A d R (B R i
JIMHE.

ROC Curve

1.0

0.8

0.6

04 -

0.2

OO 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
2 TEK PTH ROC ik
XIRLLAN IR A B AL B 309. 45 pg/mL

(30. 3~684. 5 pg/mL) . Jixg 191 4 1) Hh 57 5 Ay 525. 65 pg/
mL(60.2~841. 8 pg/mL). LIt B4 B4 H 2 A
{1 FP L B A5 5 K AL B R A R B AR A
MoM f{# . %t B4 19 F- 2 MoM {5 K 1. 08 +0. 43,
BB MoM {5 1. 5740, 34 B4 7 22 55,
¢ K56, P AE<C0. 001, 47 Ge 24 78 S, 9 (51 41 11 411
Wil A R = TR, W 3L 4,



CPEM&RHZB2AE BT )Y 2011 4545 3 %45 3 1

2.0+ - T
1.5F
210 I
05F °
0.0F N .
control case
group

B 3 AT IR A R A AL
T o R B O HE LR A0 BE B U A BRI AY 1.5 A%

ROC Curve
1.0

0.8 |

0.6

04

0.2

0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

4 IHIE A M ROC £k

XTREZH G = OA W AL B 222,12 pg/ml
(16. 1~571. 3 pg/ml) , %% 5 41 1) v {57 %5 hy 404. 76 pg/
ml(9. 4~714. 2pg/mD . PAXHEALAIIE R A B
PLECI A5 500, F T4 Y BTG R A R EE AR B
MoM B . % 41 i) 735 MoM {4 1. 06 £0. 42,45
B4 B2 MoM {4 1. 6840, 38 L B4 J5 22 5%,
50 ¢ K256, PAE<C0. 001,45 Go b2 & 3L 9 81 41 1) 8%
TEE AWREE & TR R4, WL 5.8 6,

25+
20F
s 1.5 T
=}
=1.0F
05t J
0.0k : :
control case
group

B S g i 2H Rk HR 2 0TS R A AR R
T % RN B ITHE 1T S0 B A Y o B ) R a3 A A9 {E

ROC Curve
1.0

0.8 -

0.6

04 +

0.2

0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

B 6 WiEH A ROC L

Xof HEZH G % A= K 7 1 o 2 B0 217, 86 pg/
ml(20. 5~ 498. 5 pg/ml). % i 41 (1 o {57 £ H
118. 33 pg/ml(15. 6 ~459. 3 pg/ml), LiXI M 4H 1
JIG 2 A A R 1 e 6 ) A R o R Y iR A K
7 W FE#R 5% Ak S MoM R . % ] 20 /1 24 MoM
{E 2 0. 6920, 23, Xf B2 ¥ °F- 3 MoM fE 2y 1. 00+
0.26 P4l Jr 225 18 ¢ Ko 5. P H<<0. 001, A Gt
2P0 S0 ) 2 1 i A A A PRk BE AR T X R A
LI 7,05 8.,

1.6 F °
14+
1.2+
1.0
Z 08}
= 0.6 -
041 8

02 C 1 e
control case

group

B 7 o ) 2E R0 IR EH B iR A I TR AR 2R

ROC Curve

1.0

0.8 -

0.6 -

04 L

02+

0.0 1 1 I |
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

8 Rt KT ROC Higk



B9 B 145 $E bR K A 5 Br s 29 ROC i 2k,
M3 2 FEH T 25 58 BRI A 75 21 04 H00 O 6 .

1.0
0.8
2 0.6
=
» 0.4 H
0.2 N
1 1 1 1
0.0 I
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
B9 ROC iz
3 3

AR SCHIF G 45 SR Ak 52 1 1 AY 7 8l ik PTME
B TR B2 AR 5 o 80 06 i, H AU E
76 %% . Spencer ™ H B [ 75 K¢ 5 B kg 80 V6 B BUER
S 73% . 5 Spencer BHFFEH L, AR SCAIFFE Y 31 4]
s 191 4 2 B9 T 0 (<34 ] 43 1) AN 3 Bl o5 s A
4L/ 10205 <36 J& 43 e 1 3L 8 Bl o o Bl 4L i
27% . 1MifE Spencer FHEFE H, & AL T BT 40
A A4 ) BT R I 9 B 88, 50 %6 (X
?%ﬁﬁ“ﬂ@%fﬁﬁ%ﬂﬂ%%ﬁﬁ 80 Y i, FL AU i

3% 83% . 7 Papageorghiou ™ 4 &% B B 9% 45 16
TE/T,E%‘Z’ 22~24 JA 15 sh Ik 22 8 i A a] A
T HE A1 % ~55 Yo e 28k A T 2R 00 SUERE

CPEPATZ R 2R (RFMO ) 2011 4F45 3 B4 3 1
A3k 63. 1% ~75% . Xt FA1E 34~35 J& A £ 1k 4T ik
M FRRAT R Tk 5 8146 ~90% . FHkZE
5 7 0T LR TR ) R U B L R R A R
AR 5 1 o A SO0 1A A9 12 D SRR B IR, T R
R TR 1T 4 191 0 A 5K

AR AR PIGF AKFAE4E 12~16 Ji L 95 1]
2H WY @A T 0 B L A v 22 BB PIGE wiEA 9] I8 2
A8 IF HAEA SCHE 58 b i 38 A4 K 719 AUC LK
T EKF-14 PL, I HAEAR 2 ME f5 45, H
BB 5 R 7 IR R Y

S BUAE B BF 5% 1) 48 B B 28 7T RE AR R IR T W] —
FAHL 1 ELVE S Sl 48 45+ iz BT i DR T 4

(AN AR RE 2 A SR AR L HT i 2 T LR
ey A S50 491 {1
Aquilina 557 15 689 4 % 5@ iy 22 14 o (2

15~19 JEmfHap i iy 0 = AL JFAE 18 ~22 Ji 47
FE K S, W6 R A WEUREX 60%,
W W B o T e L BURRE R 71 %0,

Ay EESE IR AR A X FE3h
Jhk 223 283y Xof - T B %) T A A il 22 16~ 18
AT, T 24~26 JE 47 55 3l bk 22 38 A A ik il
0 (14 B 55X BE L (164 B MHI R A FFEE N
0. 99MoM FI 3. 36 MoM, {1 Z A 2 1. 00MoM #i
12. 33MoM, & 3 ik 2 & ) B i 02 RI(H F &7 5K 5.
WO IS I = A AR A 22 57 A D A5 1e 2 4 )
AL TFTHEMAUC) K 0.87,P<C0. 001, ¥4Ik
F AN 0.94,P<C0.001, KSR 70%60~93%

K2 B LABESERML FEREAUC) , FE 10 Y% F1 20 %6 8945 BH 1 3R 1Y 40Uk B
_ . o/ RS

i AUe v BB % 10% 20%
MR A 0. 796 0.712~0. 880 <0. 001 46 53
HWIEE A 0. 823 0.746~0. 899 <0. 001 51 61
PLGF 0. 831 0.752~0. 910 <<0. 001 58 73
PI 0. 851 0.783~0. 920 <<0. 001 57 76
s % A+PI 0. 852 0.766~0.939 <0. 001 57 77
i 2 A+PI 0.813 0.726~0. 900 <20.001 47 63
PLGF+PI 0. 880 0.794~0. 920 <<0. 001 73 80
WEE A+ 2 A+PI 0. 907 0. 830~0. 938 <<0. 001 83 87
% % A+PLGF+PI 0.925 0.852~0.978 <20. 001 84 90
Mk % A+PLGF+PI 0. 840 0.749~0. 932 <0. 001 66 76
WIEE A+ E A+PLGF+PI 0.941 0. 891~0. 990 <<0. 001 90 93




CREFRTZ B R E TR0 ) 2011 445 3 B4 3 )

SN 87% ~98%, FE Sk RI ) AUC K
0.86,P<C0. 001, =HEAH HFFFEIRF 99% ~
100 %6 5 HL A7 AR & 1 390000 411 {1

Spencer % AE YR 22~ 24" JE A4 i 5 A
Wk A FIHI R A K& PAPP-A 58 3—hCG /K
S IR N 28 B TE R (8 22 35 8 I E R Bl ko
SR % P, LA B8 75 $2 /55 70000 0 1T 0 A 0
15 2095 1 21 24 i) R xf R AL (124 D IR A
44 MoM {4 2. 03 F1 1. 05, P<<0. 001; iE & A
f95F-3 MoM i 2. 14 F1 1. 02, P<C0. 001;PI f§°F
) MoM {4 1. 99 #1 1. 31, P<C0. 001, #HRE N
90 Yo it PT Y UK BE S 66 %0 . AUC Sy 0. 872 1)1 il
2= A WHUEE R 53% . AUC J7 0. 819 BTG E A
TR 60% . AUC 2 0. 850 A IIHI R A 5%
HE A WBURE S 83% . AUC Jy 0. 949; I 2 A
5 PLECA  BURE N 75%, AUC Jy 0. 913 376 &
A5 PLBRAHURE 75%,AUC K 0.935; =F B4
ORIk 92% , AUC Jy 0. 97, N R = H B4
2y ST 6 BT R v TN < T A0 S 8 (12 TR A B

& Florio ZM" (W58 vh . 16 58 4 24 JAIT F'5
Bl Ik 2 35 Bk A 10 AT 5k L4 B0 5 ) 2 e A
MHZR A FBOEER Ao W HI4H (18 fi]) iy ik &
REZH (40 D) AN HI R A A {E R 1. SMoM i, H
TR Ry 3900 FE S 9200 BIE R A W AHE N
1. TMoM , SR JE Ky 61 % BRI R 89% . Ik & F 5
k& aPrE . M E A BBUREE 702, K
SEEERN TV BRIE R A B BURE Ry 5500 KRS N
82 %0 » = WK Ay J5 PR 1000 (0 BH 4 00 A 86 %6
83 % IN R 78 F 5 B Bk £ 3% ) A 5w 091 Bl
R B AR I R D, B 6% T 6 A B . O RE R
e — 2L HE 15 B .

7E Madazli™ (g BF 58 o L 4 122 44 2240 7E 21~
26 JE B AT EOE R OA VR A A K F (PIGF) J i
b 1095 R B S ik 2 % R A T E Sk
BH 1 6 bR B S22 S/D. i & 45 3] AUC 43 4 N
0.972.,0.993 F1 0. 813, fKE N 93%.93%.71%.,
XoF o7 A SR R 92 %6 .94 %0 F 78 %0 . AR AEZ YA o
RO R AREAERKE T (PIGE) M E 3k
A % B B TR . AHAZ SO T = F B G

- wE - 13

JG 1 ROC g & IF AR #AT G i35 AR K.

A SCHEFERT M ABE E APIGF M+
Pk F- 3 PT R SN (E AT 1 PR, A3 4 A
e b o, Bl T AN (B A e P T B0 K T
PT, 5 SCHRHR I ) — 2, KO PIGE B2 2 M &R
1) AUC #B/NT 0.9, fn 5 b £ S i A 1 48 b o
AR 0 RS S B N R . IR kBT T 4 AR
& T B Bk 25 8 R BT E S ik i
71 AT BEJE B A R i A O vk W R W B % . W]
DUKE T8 Bl fok 2235 8 75 A A A ) P G A
T H Hf AN PR IAR K 2 AR P M R AR R B R
G 20T LA™ WL 2 R LK gk g . A2
WA AR ZHAR Ly 0] 8RRy ) 75 3 bk 2 3% )
FE IR A 5 LU A0 22 R Y BORE BER | 22 S O NF
AT 2P I 25 5 A A

4 & ®

KW R AR A F17 5 3 bk-F 4 Pl
WG R APIGF M58 gl ik F- 3 PTs Je it % B4
AUC AR KT 0.9, HLAUERE Fige s AR Th o BT LA
AT DA g 345 100 1 T A0 A FE A

& % 3 #

[1] Liang J, Li WM, Wang YP. Trend of death rate of
pregnancy in China in 1996-2000 [ J ]. Chinese ] Obstet
Gynecol, 2003, 38: 257-260.

[2] Sibai B, Dekker G, Kupfeminc M. Pre-eclampsia [J].
Lancet, 2005, 65: 785-799.

[ 3] Walker JJ. Pre-eclampsia[ J]. Lancet, 2000, 356; 1260-
1265.

[ 4] Red-Horse K, Zhou Y, Genbacev O, et al. Trophoblast
differentiation during embryo implantation and formation of
the maternal-fetal interface[ J]. J Clin Invest , 2004, 114.
744-754.

[ 5] Spencer K, Cowans NJ, Chefetz I, et al. First-trimester
maternal serum PP-13, PAPP-A and second-trimester uterine
artery Doppler pulsatility index as markers of pre-eclampsia
[J]. Ultrasound Obstet Gynecol. 2007, 29 128-134.

[ 67 Papageorghiou AT, Yu CK, Bindra R, et al. Multicenter
screening for pre-eclampsia and fetal growth restriction by

transvaginal uterine artery Doppler at 23 weeks of gestation



7]

L8]

L9l

[J]. Ultrasound Obstet Gynecol, 2001, 18; 441-449.
Aquilina J, Thompson O, Thilaganathan B, et al. Improved
early prediction of pre-eclampsia by combining second-
trimester maternal serum inhibin A and uterine artery
Doppler[ J]. Ultrasound Obstet Gynecol, 2001, 17 477-
484.

Ay E, Kavak ZN, Elter K, Gokaslan H, et al. Screening for
pre-eclampsia by using maternal serum inhibin A, activin A,
human chorionic gonadotropin, unconjugated estriol, and
alpha-fetoprotein levels and uterine artery Doppler in the
second trimester of pregnancy [ J]. Australian and New
Zealand journal of Obstetrics and Gynaecology, 2005, 45:
283-288.

Spence K, YU CK, Savvidou M, et al. Prediction of

preeclampsia by uterine artery Doppler ultrasonography and

maternal serum pregnancy associated plasma protein-A, free

[10]

[11]

Crp B 7 RS W 2% 38 OB T JO )

2011 4E%0 3 4% 3 )

beta-human chorionic gonadotropin activin A and inhibin A at
22 to 24 + 6 weeks’ gestation [ J ]. Ultrasound Obstet
Gynecol, 2006, 27. 658-663.

Florio P, Reis FM, Pezzani I, et al. The addition of activin A
and inhibin A measurement to uterine artery Doppler
velocimetry to improve the early prediction of pre-eclampsia
[J]. Ultrasound Obstet Gynecol, 2003, 21: 165-169.
Madazli R, Kuseyrioglu B, Uzun H. et al. Prediction of
preeclampsia with maternal mid-trimester placental growth
factor, activin A, fibronectin and uterine artery Doppler
velocimetry [ ] ]. International Journal of Gynecology and

Obstetrics, 2005, 89: 251-257.

9 - R S
Qe H 1 :2011-07-28)

[ e LB 22 AT 25 A7) DA

CTR) B 2 B s 5 — S0 2 fik e

P8 Ja b B G L BE 2 K2 1 3 B WE R AR ™ 2 2 FAR R B
o T2 A R CRL 7 RO 4 A i DR 2 2 TG B T etz ol Bt 1 BAR ™
BHAY A DD AR AR T 7 B = RO e Bk« 3 7 B BRI R 2 F IR L R
o bR L BE o T AR R i J L AL A A (AU 7™ T2 W T2
Z R T A BT G R

X E FE P A R LS 2 R K ST 1Y) 22 B L K H R P BUIR 3
T T 24 R 24 H A R Y S I A O o v [ R LR S AR R R Y

RIEHAT TR Boa N — A BUIR GE YR 1 ] . 51 1 A% J i JL R 5 K 23 9 £ Back to the Basies”., o]
HLT B PSS — A — A IV ED M B IE HE S b R LB SR b i Kk JE





