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[ Abstract] Preeclampsia, a progressive disease involving multiple systems, afflicts pregnancy specifically. It
contributes to severe maternal and perinatal morbidity and mortality. It has been reported that preeclampsia initiates
from a mismatch between the utero-placental supply and demand, which subsequently triggers the release of placental
syncytiotrophoblast stress-derived factors and an imbalance of proangiogenic/antiangiogenic factors, eventually causing
maternal systemic endothelial lesions and systemic inflammatory response. Currently, treatments available for
preeclampsia are very limited in number. Hence, prediction and prevention carry special significance. Herein, we
reviewed the current understanding of preeclampsia, especially findings on the prediction and prevention of preeclampsia
published within the past 5 years. We discussed the Fetal Medicine Foundation (FMF) screening model based on placental

growth factor (PIGF) and the effects of aspirin, calcium, exercise, and termination of pregnancy in preventing

preeclampsia. The efficacy and safety of other new preventive measures still need further validation.

[Key words] Preeclampsia Prediction

FRTF BT 1 Bk R R IE2% ~ 4%, H P EIf A
i B4 5 A R 18 5% ~ 20%", 7 5 S ECREACH) 47 H DI RE
FLORILENARKZR, RILENEN ., B LSETA,
FEE R MARE LA A | R SRR R . R A i O AL
AT 715, R IR 5 IR A W 5 2 Z2 i, A,
PO AN T B R FATT IR T
SAFA ST AT AT T R, AR A T | T
T R, U BRIt I R A2 7 SR, R AR T BT IUI )
By 1R TR

1 Ef#TR

PATE B IG5 MU A SR 1 — B B BT LA BB 23

* K H ARl A T EIH (No. 81741047), % S HF & 5 (No.

2021YFC2701600. No. 2021YFC2701601), &5 — 4 (it s T Sk = B s R A fiE 5
I PR 8157 R 1 = 447 33 ) s PRI 7Y SC # S #ETTH (No. SHDC2020
CR6021) F I ¥ T7 A4 5 P 4315 B 45 9555 % (No. 20172Z01016) 2

A #BE1EF, E-mail: xiaotianli555@163.com

Prevention

BT T A AL, an B R, (R R i . B
JLAER IR IE R SR AL B ME K T BT A0 5L o 20224F
REALESFH R T 15 - S At AL EC RS R0 4
IR i 5 MR 20 K B 8 B A BUR B BEAS I | P b ok
BRI BEHE L H Sud %) sl it/ B KL/ B4 E
MRS R BB RGRENG LR3I, Al G201 -Ia i i
ANVCRC, HE— 20 S SR AN R L A A R T A,
R R AP T, BREERE A | fmshERE 2RI (sFlt-
DRI, e SRR RGN B 25 R
BB, SEEIR KA o X —BIETE AR B B ) 2
fili b 5 RE 4 A R TR R I A AR A

2 RS

2.1 T RN BAEETN
2.1.1 XEFHFR, EAFRBATN FREHE T
BRI (3628 8 < 37 J8) Rl A AL (2 8 =378,



% 6 W]

25 U3 A5 T B0 S N RN TR AT Tt 1013

FrERL IR B 20%, A Y 5 80%; 5 H BIAR 1L, B
Sy 0 Me ) LSGHTAE L™ EI R, (SR TE TR AT
WIS AN REELES R, A 513, R R
2/34, f T WL, AR RIS I, JF RE R AR,
R RURHOR, J2& 5 B0 1 A DG & e FIBET
A S DR DRI Y T A S T £ [ g
WIIRE G R EM

212 R1BZ T FHTREA  FINETIR RS F R
& T AWy et 2 KU A R 28 A HEAE O 120
BRSO BT REIRSE) | BR2p sl BRI s (1M 5 1l
A5) YA IR A S LR AR CRE B A P B R 52 255 ) | AR
S GRS T 55 ) | SE36 3 A A 4 R v i (™ 33 1L
S ) | R A S (N 2230 A P A 0 T B kA B
e w45 ) | G B 2E LA - (placental growth factor,
PIGF).

B 5~k T 90 118 DR 0 2 S ) A 0 O M AR i o
PRI ZR A PP, 5 Sk XS PRI 3R 9 2t 37 A SRV L, AR R
E AR BHEZE R 10% A 18 B0, 5 7= B3 B 0T A0 G 1 o
]40%, JEH BFR AT AR 3R R 35%1 7 IR AE
7B, LGS RT3 A TR0 A R A 22, I PR 2R 8, AN
PRAL BT REA I XS AT B, 2 20 e 1 J 3 3 i it
FETB -

M T, BILE% 3 4 % (Fetal Medicine
Foundation, FMF) JF & Y £ 45 & A8 57 LA AL 4
FMFBRIZESITAL T 2R AR i, i m e R 2 L P38k
J&. TE SIS 5. PIGE/K P-4, E—FhEE T U1 -4
RIS AR AL, ¥5 N I A 0 A 06 iR 0 1 S 0 4
Ao B AT YRZE JE AT LT RRAE K, 824 B2 A v] A
R FIR AT, S5 AR A 242 S e, B TR
R A 6 53 W T A 2 43 0 0 1) v A, HLAE AR (R PR R
H10%BIIEIL T, 75% 5 BT ATHA AT AE11 ~ 1322 J8] B
BT H 0, AR, EMIFAE Y L A% 5 A JRURG: 0 285 A
THN A RE B, (HR % T T B Sk 18 5. PIGFAS &
WA, R T I EITIHEE, 7T LURH A A
15, BV GeAse iy g £ PR 3R 0 e PR, 2D 2R B PP AL
TE B SITE R PIGE, iT LIGAEI AR AL BE -
2.1.3 APSTREABER S A MR RSS2
B R i 6% B A 50 E) 0 T v A G 11 ~ 1327
JEV A [ A A A AR o5 A IR AT 990%, TATIX 8 48 A
BEJT LT 2 85025% ~ 30% A 57 AL Hif 101 F195% 1 J2
FRSFRRHTY], Al X238 o3 N BEHEAT IS 2 XU 432 B
A EEE L 15, 18 ~ 242 JHIN HEAT ki A, T
WL 10% 4 < 3228 Ji % & HE IR ATl FLuR, 322 J8 1Y PR

i, AT B IE90% 1932 ~ 3552 Jl 35 KA o wir '), 4%
AN 18 ~ 2477 ) I 2 i 2 3277 ] - U Ui A5
ek i /2 A BT AT B, 135 ~ 3644 1, kG
sflt- VR, AT B0 75% ~ 85% 1 A2 ) 209 w70 (1 fi
FHPERR10% ~ 20% )7 Rt SR FEZESE M . ZhaATTAG
BB, T LD TR S48 N R A A KU, A BT
SREFIGEHL, THL,
2.2 ks BRE iRy R A4F 7T %
221 FT3E) EAk: HEHAK60% & ARET = A T T 4
R, HBE2EHRAE ST AT AR 1k
i MR . N ECIERA . JAE- SR R R A5G, LA
SN T ] DE AR XS B TR AT REAT R, — ST HETEZ
Hh s BERLUSU i RIS ™, K5 22 H8 At 126 % Bl ] DE bR
0B F-9 A BEA LI % (combined multimarker screening
and randomized patient treatment with aspirin for
evidence-based preeclampsia prevention, ASPRE )2k 48
AR U e 4 L) 5 ) e AR, R B A
11 ~ 137 J| i JI FH ) ) DE AR 223622 S, g ek /L
60% 7 BRI I & A=, (B R A BIRCR A B3, A
RAR<10%. BR T FRHT, B w] DCAOR R A ™ B 42 1
FERIE . W NTIGEL. IR ILEOR A JLFE T —
EF B

SRT FRIFFE A A /IR 5 ] ] DR A T3 87 33 i 38 £ A
HAKLR . —TA T 605 BEHLAT FRAF I S AS 1 7F
30000L4_I F)Meta 31 & BR, 50~162 mg/d Bl &] VCAKAERS
Wep ALK e USSR P BV TR T XURS:, AR ROC R

I RTBIFSE DA Ay (507 FH AT ) DR A 5 35 7 9 74 3 A )
[ETELL ~ 14772 J8] Z []™ 19, Ay S 2 6 4% 1l 4 B B4 T i
FORFIA) o 7R 14242 J8 LU T 46 R o2 75 A7 R0 T 2 8
HEAE

I I A Bl ] DEAR T A 28 A FE A AR HIEMFT
AT, WS G A PIGEHRIT 5 8l ik sh e i 28 1 5
FENTE, AT ] DT AT 57 %5 Al 114 g XU PR 28 0 75 A 54T
ATEFTIFARIATRARARE T . g M U5 I 4R ik
SRR T AT A e ARE, B H R BT ] T AR
BRI =T HABNRE, XU | 255 I IR
R JC R UE

H T B ] DEAR B BT/, BRE b A B ] T
ARETREZSHG AIEE JL R 0 XURS:, A48 P AR ™ 5 1L, B 2R
JLFPA H AL 5 (EL 3 T T 200 i e 4 I A A BA 51 %
Pt K Z2 Tl R BE AL B B BIFTE 3 B S 30 N3] e B )
VEAR (50~150 mg/d) T35 ¥ BT o e v A 24 BT 3 2y
it L, HL3 627 Ji] e 45 245 REAT AL AR R i 39 s fE



1014 PUN S22 (B2 )

5 53%

50% 114 & 995 IRUBS: , PS] b XT3 T 400 v XU AT, IR P B
R VS ARSI A FH 3 P B s B s
222 EF: BAR40%TRAT NG —IRT P
S A BEALXT BRI S A Metas) M 2 BR: 5 ICi2 s M,
BAL I8 2 T RS 2 R IR TR T & AR 2R, HEH
BRNRE)R . RIS IR A L i YR (R 4 W A T B
140 minfy T AE5R  is 8, 12 sh iy X ds ok . A Az g,
FH 255, ia 3 BE LA . AT L gHE(H A RERB A
M
2.2.3 AMB: BAR50%T R AT A IR F X305 K
R 20 4452 Z IEEHE O 23 S R, A DRI A MG BE
RAR T 0 T30 150 1 2 50% PR AT 0 & 2, f 45 = A
K A A, BACR 5 5T b i 22 R (2072 J8] i 5520 6 22
7). IRAFIE (=1 g/dii<1 g/d) . BHBAYEERDL
oKy SRR A BRI TR (< 0.9 g/d), #ME Y TR 545
FIRETT 6,
224 FHo¥: BV 35% TR AT R IR
HEATF I 10 e e 5 4k S 4 R AH L, AR fE ) 7= 10 F39~
39 2 R 2K | AT UR BE S IR MK 3 5% T TSI RURS:, HLAS3 Jin
B AR B2 e, SUR—e R TR By 7 p A,
225 Hp: BEIT. FER. Ky FHE. ZFR
B BT BRI DCAR LSRG AR R 7 AN Wi & B
A PR T 24, D R AR A SR A T MR e 1 B A B
BEBE IR IT (4 43 8 s A UL 08K e il AR PR 7
MAE B R —E AR BR5 . BATH A2
B VR A & = A p TR L, RS A .

b YT A T BT 0 5 T R B A
P, FIRBTIH 5O 10080 R A2 LA A Rz 45043 A 9 RE R
R F L, AR WAL FER R, AT T e TR o 1
PRI T A s AN, A WESE R WA TT RE A AR i 2K
sflt- T £, DA A ) - i AR AR SR M 5B
RIS BRI A SRR T IR TR R : — S0 T
1 12041 & 3 073 Hir 300 v XU 5 ) 22 vt L WU L B L
Xif BRI 2% T S /R0, F35~372% J i 20 mg/d i3 A
TTIHASRE AR T AT & 2B XUBS:

B O T R T30~ T 40 1 4 BSOS I, 3 T Y
e R AL XS B 5t 2 W] 1m0 5 2 T8~ 1622 ]
A 1R e 7 PR (4.0 myg/d) AN RER AR RS XU 7

AR 53 I R AE 0B - B 30 T B A e e
SR BT 2 R R AT AR TE B, BUBEIRYT T RE G R
THAGIR, A5 28 1T BRI G 2 AT 1, o038 i 5k
PEER, T - A3 1 PROF I3 L mT 58 HLAT LB 7
SR BB B U, e A AR A 3 I R W] BRI+

TR AR, (B SE TR T AT R L AFRIE % &, H
T v e B e Y R R I 22 e R A A

ZHOBUICRA BT 2 A, ARBER i n] R RA T
ol AT A0T A A00 (EL, {ELR: B R SC AT Rk B e VR AT 1
HE—2PHUE"

3 BEGMEE

AT AR R AT HT A A o, R BT AR AR )
R S 22748 B B BT SE , S 400 ) T 2 i
F1% UL gt A3 T S ) A AT RS B B T8 B
AR R T PRI VCAK, 23l AN | PRATZ 1 4 et 2
AR, AR 25 AR F b, (E AT R J 22
efaftE— L% .

* * *

FIZER  FTAEE LA AR 25 e

2 £ X o

[1] GBD 2015 DALYs and HALE Collaborators. Global, regional, and
national disability-adjusted life-years (DALYs) for 315 diseases and
injuries and healthy life expectancy (HALE), 1990-2015: A systematic
analysis for the Global Burden of Disease Study 2015. Lancet, 2016,
388(10053): 1603-1658.

[2] REALE S C, CAMANN W R. Preeclampsia. NEJM, 2022, 387(3):
286-287.

[3] DULEY L. The global impact of pre-eclampsia and eclampsia. Semin
Perinatol, 2009, 33(3): 130-137.

[4] ROLNIKDL, WRIGHT D, POON L C, et al. Aspirin versus placebo in
pregnancies at high risk for preterm preeclampsia. NEJM, 2017, 377(7):
613-622.

[5] WRIGHT D, WRIGHT A, NICOLAIDES K H. The competing risk
approach for prediction of preeclampsia. Am J Obstet Gynecol, 2020,
223(1): 12-23.e17.

[6] AL-RUBAIE Z, ASKIEL M, RAY J G, et al. The performance of risk
prediction models for pre-eclampsia using routinely collected maternal
characteristics and comparison with models that include specialised tests
and with clinical guideline decision rules: A systematic review. BJOG,
2016, 123(9): 1441-1452.

[7]  DOBERT M, WRIGHT A, VAROUXAKI A N, et al. STATIN trial:
Predictive performance of competing-risks model in screening for pre-
eclampsia at 35-37 weeks' gestation. Ultrasound Obstet Gynecol, 2022,
59(1): 69-75.

[8] ZEISLER H, LLURBA E, CHANTRAINE F, et al. Predictive value of the
sFlt-1: PIGF ratio in women with suspected preeclampsia. NEJM, 2016,
374(1): 13-22.

[9] DULEYL, MEHER S, HUNTER K E, et al. Antiplatelet agents for

preventing pre-eclampsia and its complications. Cochrane Database Syst


http://dx.doi.org/10.1016/S0140-6736(16)31460-X
http://dx.doi.org/10.1056/NEJMc2207559
http://dx.doi.org/10.1053/j.semperi.2009.02.010
http://dx.doi.org/10.1053/j.semperi.2009.02.010
http://dx.doi.org/10.1056/NEJMoa1704559
http://dx.doi.org/10.1016/j.ajog.2019.11.1247
http://dx.doi.org/10.1111/1471-0528.14029
http://dx.doi.org/10.1002/uog.24789
http://dx.doi.org/10.1056/NEJMoa1414838
http://dx.doi.org/10.1002/14651858.CD004659.pub3
http://dx.doi.org/10.1016/S0140-6736(16)31460-X
http://dx.doi.org/10.1056/NEJMc2207559
http://dx.doi.org/10.1053/j.semperi.2009.02.010
http://dx.doi.org/10.1053/j.semperi.2009.02.010
http://dx.doi.org/10.1056/NEJMoa1704559
http://dx.doi.org/10.1016/j.ajog.2019.11.1247
http://dx.doi.org/10.1111/1471-0528.14029
http://dx.doi.org/10.1002/uog.24789
http://dx.doi.org/10.1056/NEJMoa1414838
http://dx.doi.org/10.1002/14651858.CD004659.pub3

ER W25 o S5 1 BT T AN T R et e 1015

Rev, 2019, 2019(10): CD004659. model. ] Cell Mol Med, 2010, 14(6b): 1857-1867.

[10] HASTIE R, TONG S, WIKSTROM A K, et al. Aspirin use during [16] DOBERT M, VAROUXAKI A N, MU A C, et al. Pravastatin versus

pregnancy and the risk of bleeding complications: A Swedish population- placebo in pregnancies at high risk of term preeclampsia. Circulation,

based cohort study. Am J Obstet Gynecol, 2021, 224(1): 95.¢91-95.e12. 2021, 144(9): 670-679.

(1] KINSHELLA M W, SARR C, SANDHU A, et al. Calcium for pre- [17] WENSW, WHITER R, RYBAKN, et al. Effect of high dose folic acid

eclampsia prevention: A systematic review and network meta-analysis to supplementation in pregnancy on pre-eclampsia (FACT): double blind,
ids lised antenatal . BJOG, 2022, 129(11): 1833-1843.

guide personalised antenatal care. BJ () phase Ill, randomised controlled, international, multicentre trial. BMJ,

[12] GROBMAN W A, RICEM M, REDDY U M, et al. Labor induction
2018, 362: k3478[2022-03-21]. https://doi.org/10.1136/bm;j.k3478.
versus expectant management in low-risk nulliparous women. NEJM, 3
[18] CRUZ-LEMINIM, VAZQUEZ] C, ULLMOJ, et al. Low-molecular-
2018, 379(6): 513-523.

weight heparin for prevention of preeclampsia and other placenta-
[13] HERSH AR, SKEITH A E, SARGENT J A, et al. Induction of labor at

. . mediated complications: A systematic review and meta-analysis. Am J
39 weeks of gestation versus expectant management for low-risk

. . R Obstet Gynecol, 2022, 226(2S): S1126-S1144.e17.
nulliparous women: A cost-effectiveness analysis. Am ] Obstet Gynecol,

2019, 220(6): 590.e591-590.€510. [19] TONGS, KAITU'U-LINO T J, HASTIE R, et al. Pravastatin, proton-
(14] CUDMORE M, AHMAD S, AL-ANI B, et al. Negative regulation of pump inhibitors, metformin, micronutrients, and biologics: New horizons
soluble Flt-1 and soluble endoglin release by heme oxygenase-1. for the prevention or treatment of preeclampsia. Am J Obstet Gynecol,
Circulation, 2007, 115(13): 1789-1797. 2022, 226(28): S1157-S1170.
[15] BERGMANN A, AHMAD S, CUDMORE M, et al. Reduction of (2022 - 06 — 274k, 2022 — 10 — 08f& [1])
circulating soluble Flt-1 alleviates preeclampsia-like symptoms in a mouse W

X F OfE T B O=E

QU A2 (BE A2 ) YR I KRR T BE R 25741 ), 8190 T719594F, &R )1 K T I i 2i B B2 25 TR 2R )
Yo AT WA B, TRRENIMEARSSR I TR E . FE TSI | KB, DB MR
5L RN B A AR U A A SRR o AR TR SOOI, b R | SCEIE 2R (CSCD) | Jb it R 2= B A3 vh o
AT A S (JE RO SO0« i ERMEGE SCS 51 SCEEE E (CSTPCD) (BHEZ ) - EEPubMed(BE2- %K 51 )
(IM/MEDLINE) | Scopus g . ZRITF N ERKME PR FREI T, AR TILUNF 25 TAS A & H9E
WL BEIT L B TR AU DRI R 45 B 2 Be AR g 2 2 T 42

AT T, K16TFA, BEHE A E 41 10.007T, 424FE #160.007T

FENMRS: 62-72  ESMUES: BM376

Hidik: PUAE AR T N B R % = B 175 (U1 K22 (B2 AR )

Mk 4: 610041

E-mail: scuxbyxb@scu.edu.cn

M4k https://ykxb.scu.edu.cn


http://dx.doi.org/10.1002/14651858.CD004659.pub3
http://dx.doi.org/10.1016/j.ajog.2020.07.023
http://dx.doi.org/10.1111/1471-0528.17222
http://dx.doi.org/10.1056/NEJMoa1800566
http://dx.doi.org/10.1016/j.ajog.2019.02.017
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.660134
http://dx.doi.org/10.1111/j.1582-4934.2009.00820.x
http://dx.doi.org/10.1161/CIRCULATIONAHA.121.053963
https://doi.org/10.1136/bmj.k3478
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.09.014
http://dx.doi.org/10.1002/14651858.CD004659.pub3
http://dx.doi.org/10.1016/j.ajog.2020.07.023
http://dx.doi.org/10.1111/1471-0528.17222
http://dx.doi.org/10.1056/NEJMoa1800566
http://dx.doi.org/10.1016/j.ajog.2019.02.017
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.660134
http://dx.doi.org/10.1111/j.1582-4934.2009.00820.x
http://dx.doi.org/10.1161/CIRCULATIONAHA.121.053963
https://doi.org/10.1136/bmj.k3478
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.09.014
http://dx.doi.org/10.1002/14651858.CD004659.pub3
http://dx.doi.org/10.1016/j.ajog.2020.07.023
http://dx.doi.org/10.1111/1471-0528.17222
http://dx.doi.org/10.1056/NEJMoa1800566
http://dx.doi.org/10.1016/j.ajog.2019.02.017
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.660134
http://dx.doi.org/10.1002/14651858.CD004659.pub3
http://dx.doi.org/10.1016/j.ajog.2020.07.023
http://dx.doi.org/10.1111/1471-0528.17222
http://dx.doi.org/10.1056/NEJMoa1800566
http://dx.doi.org/10.1016/j.ajog.2019.02.017
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.660134
http://dx.doi.org/10.1111/j.1582-4934.2009.00820.x
http://dx.doi.org/10.1161/CIRCULATIONAHA.121.053963
https://doi.org/10.1136/bmj.k3478
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.09.014
http://dx.doi.org/10.1111/j.1582-4934.2009.00820.x
http://dx.doi.org/10.1161/CIRCULATIONAHA.121.053963
https://doi.org/10.1136/bmj.k3478
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.11.006
http://dx.doi.org/10.1016/j.ajog.2020.09.014
https://ykxb.scu.edu.cn

	1 基础研究
	2 临床研究
	2.1 预测：由早期预测扩展为全程预测
	2.1.1 关注早期预测，重视中晚期预测
	2.1.2 提倡多变量的预测模型
	2.1.3 针对低危人群的动态监测模式

	2.2 预防：由阿司匹林扩展为4种方法
	2.2.1 阿司匹林：能降低60%高危人群早产型子痫前期风险，且呈量效反应
	2.2.2 运动： 降低40%子痫前期风险
	2.2.3 补钙：降低50%子痫前期风险
	2.2.4 择期分娩: 减少35%子痫前期风险
	2.2.5 其他：普伐他汀、叶酸、低分子肝素、二甲双胍


	3 总结和展望
	参考文献

