Fo8E 1M
2024 4E 2 A

Journal of Fujian Medical University

BEERKZZR Vol. 58 No. 1

Feb. 2024

BRMBEREEKAFRETHERMENI LERZREVIN D47

B, REE, CAEE, AL, KEHE, 28

FBE. B®  FhBE R A SRR KT (PIGE X LA K Z B (FGR MM mE., FHix e
2020 4F 6 H 2022 4F 1 A2 IR AT IR 22 18 530 ), F4E IR 16~207° AR ML Ky 56 PIGF, I3 47 v 301 75 ER 0 45
XoF 4% 8 B E AT 26 M AH G 43 BT AL 0T logistic [BIIF 43 A7, SR FH 3238 3 T AR FRAE il & (ROC) 3T £l A5 51 1) H: it
SR PWIFEKIAN 3 WM YR EY S PIGE BB LG 12 L (P>0.05), ROC &R, B4
PIGF F e 39 J G 05 5 7] 52 90 58 05 B9 12 T i (P =0. 009) , i 28 T IR AL R 0. 873(95 % C1:0. 787~0. 959) , R B Hy

76.0%% HESFEER 93,256
KA
XEEEEB: A XEHS.
6 LA K 32 BR (fetal growth restriction, FGR)

se [l LAE T F R . FeE FGR ) & 9 %N

8. 77 % IR W A Y B 0 w3k 19. 368, FGR

I3 NG BAE LRSIV 5 AL 4R e R ARG R L

LEAIEREAE B AE A, FGR (% 2 [7) 45 AF 2 72 G 4

UiRebefs GEEA R MBILERAR., P kM,

FGR WA 238 e i AIG JLAE T [ 7= JLAE T 8l B ™

(LB s i 1 K B FGR BB AT 5 2 AR i v

PRI L LA L I PR R 8 R W I R 8 95 0

W RGP .

LA A B G 28508 B ) O B, B MR B ik
9157 BT 35 B i S 0L, DT 51 & o I A
FGR %9 . 7K 101 7T & JF FGR, H 55 1 & W
S TETC T BT 40 A5 00 T & A2 19 FGR s vl g I
FRABLBRE o UL AR, BEUR L A 0 b 2R 0 3%
BR i B AH DG PR R F S I . IR AR KK
(placental growth factor, PIGF) J2& Ifil 45 N Jz 4= K K
¥ (vascular endothelial growth factor, VEGF) %
& 11 o RO 2 B IR S W T AR AE TR A I
WG PR A0 G B 4 20, B 2 i A8 A= SRy A
PIGF ] J B0 5 i 39 (H %) FGR ) 1 0] 17 {8
WA 4. BENTON 2 A b, 78 1 o JiG 4% v
FGR i, PIGE ;T 6 JLIE Bl C(abdominal circum-
ference, AC)FIGF 20 Ik B 77 45 %5, H 52 i & T AR
fiF (receiver operating characteristic, ROC) f# il £k
T (area under curve, AUC) N 0. 960(95%CI;
0.930~0.980) , RAHHE Ry 98. 200 (9526 CI:0. 905~

Wi EE: 2023-08-12

WA« AR RS ST H (3502720209096 . CMRPG1E0221) 5
ST BE R B 8 (CMRPG1E0141)

EFRAL: I RPEERE ™R ] 361028

EHZ BN WMERk, Lo, @ BT B, B 2l

BIEEE: 2. Email:13616059307@163. com

26 (P B G AT B9 3L AL 3 PIGE &, x4 #ii FGR ELA I IR & X,
R R A s IR LA K SZ R IR d AR K B T AR A
1672-4194(2024)01-0061-06

0.999) , 4E 5B N 75. 1% (95 % C1:0. 676~0.817),
SR, AT BF 55 Nk, PIGF 78 FGR (3 G W B
zREEFET,

ZRUESE, 5 FGR AH I 0y 115 A= W) b 35 W) 40 45
IR AH 26 I 3% 25 14 (pregnancy-associated plasma
protein-A,PAPP-A) [ A ¥ 1 fms FF 1% 24 12 I -1
(FMS-like tyrosine kinase 1,sFlt-1) | 22 & Ji& ik B 1)
#il7) Kunitz 1 % (serine peptidase inhibitor Kunitz
type-1,SPINT1) , ¥ B M = B (unconjugated estriol,
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Tab.1 Characteristics of the study population

. 1E U iR FGR Jit LA /I ERCLIES! T AETH +FGR
(n=1445) (n=25) (n=28) (n=24) (n=28)

SEWY /% 28.94+5.3 30. 144, 2 29.541.9 28.442.5 31. 646 1%
2RI BMI/ (kg « m™2) 28.5+7.9 29.2+5.4 27.1+4.8 33.5+8. 5% 32. 66, 6%
w4/ % 57.3 72, 0%k 53.6 54,2 50, 0%
WU J7 =X

AR =22 366 23 27 17 5

{2 HE5R 23 1 0 1 0

%l By A= 5 56 1 1 6 3
1P v Il g 5 0 0 6 1
2 AU EE 1 R IR I 35 3 4 5 1
oL S 2 0 1 4 0
Stz 8/ 39.1(38.1,40.9)  35.0(33.2,37. 3)%% 37.5(35.4,38.2)% 36.9(33.5,38. 3)%% 33, 2(31.8,36.4)%%
Ly

<37 J& 5 14 2 16 5

<34 & 2 4 2 5 3
5307 5

338 43 e 303 5 12 4 1

HE 00 142 20 16 20 7
myg Lk /€ 3 436(3 144.3 760) 1 720(1 050,1 910)** 2 350(2 100,2 762)%*% 2 750(2 412, 3 016)*%* 1 520(1 205,1 776)%%*
A4 BMI<Z55 3 1 40 5L 0 2 0 0 1
NICU 36 25 20 2 8
HiA: JLE B (5 min Apgar

PEIr<<D) ! 0 0 0 0

FPBARIE AHE n( %) . XES FIM (Pos s Prs) o RAR U700 5007 9 Ak . FGR: G LA 32 BR s BMI 4 5 5 45 %0 NICU - 37 28 L
FEM I E . SIER EIRAL L. ¥ : P<<0. 05, ¥¢ ¥ : P<<0. 01,
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Tab.2 Measurement of serum biomarkers

Ex IE 4 iR FGR i LA /N ERLLIEY THRHTIH A+ FGR
B-hCG/MoM 1. 219(0. 662) 1.110€0.778) 1.192(0. 820) 1.370(0. 566) 1.235(0.489)
AFP/MoM 1.695(0.777) 2.087(1.184)* 1.711(1. 413) 2.563(0.571)%% 1. 989(0. 290) %
uE3/MoM 1.465(0. 734) 1.022(0. 447)% 1.392(0.501) 1.371¢0. 211 1.290(0. 283)
Opr/(pg s mL~1) 88.500(70.500) 54.500(31. 500)% 90. 500(72. 500) 79.000(34. 000) % 66.500(17. 750)%

FP AL MAQR) . FGR:JHILAERK Z IR 8-hCG:p NG BEAE PEIR I EE s AFP . IR 8 11 5 uES « 7 89 M = B3 PIGF . R 2B KK 75
MoM . Hf (37 B A5 550 TQR: U A3 BT BE . 5 16 B B 20 LU AR o e : P<<0. 05, ¥ ¥ : P<C0. 01,

3 PIGF Fl v 0] EG 0 4 1L 785 7 0 b 2 4 (19 B-hCG, AFP, uE3, PIGF £ H 78 &, ¥ 17 — JC
REMKR LSBT logistic i U943 47 . 45 5 575 . f-hCG X 22 4 ) 75 %

Tab.3 Linear correlation between PIGF and serum

B FGR JG W i 8 i, 22 03 JC 48 31 2% 3 (P >
0.05),1ff uE3 FI PIGF X FGR 45 & % it [ 5wl ,

biomarkers in second-trimester Down’s syndrome screening

PIGF
L3 1 0 B 5 - s AFP X FGR WA S 35 1E 17 5 000 » 22 5l 29 4 G231 2
#hCG —0.031 0.423 E N (P=0.001,%& 4,
AFP —0.052 0.178 2.5 ROC 4 ## p-hCG,AFP,uE3,PIGF #
uE3 —0.020 0.608

FEARTLI FGR (9 ROC fh £k, AUC 43 51 & 0. 482
(95%CI:0. 359 ~0. 605),0. 649 (95% CI.0.510~
0.789).,0. 666 (95% CI;0. 579 ~ 0. 754) Fl 0. 760
(95%CI.0.680~0. 841) (& 1),

r:Pearson #1 ¢ R4 PIGF Ak /£ K W 75 5-hCG . g AL B A
PERR R 5 AFP: HUIR R 11 5 oS i 25 M =,
2.4  —JC logistic MH4HF LIRS &4 FGR 1§
T BT 4 9 FGR Sy 875 ko 4 510 LA I 3 957 15
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Tab.4 Logistic regression of the serum biomarkers on FGR FIPIGF) Bt & W 5 AUC K 0. 792 (95% CI.;
A ik B SE  Wald P OR(95%CD 0.714~0.805) (P=0.037) (] 1E), w I, 3 Iji Kk
BhCG  —1.161 0.936 1.538 0.215 0.313(0.050~1.961) AL T 2 TR T . Bl R e 4 R G 0 A
AFP 2.213 0.901 6.033 0.001 9.145(1.563~53.461) 3 W IE A Y bR & P 2 ROC i, AUC 2 0. 795
WE3  —0.025 0.008 9.766 0.001 0.975(0.960~0.991) (95%Cl1:0.661~0.929), 5 PIGF B4 J5. 7 &
PIGF  —2.049 0.561 13.340 0.001 0.1290.043~0.387) i W BE 7 (P =0.009) (B 1F), R HE N

FGR: LA B s phCG - @ A G0 T AR P I 0% s AFP . 1 Jf
5 uE3 i B M = B PIGF IR BB K IH .

R logistic M4 HT 4554, -hCG X 22 10 & 1
K FGR W sgm g/, Bk, 364 AFP, uE3 Al
PIGF 3 Tl 48 #5 2 1 ROC i &, AUC 2} 0. 867
(95%CI1:0. 776 ~0. 943), 5 4 I8 H5 B & 7 M) A%
AUC[0. 873(95%CI:0. 787~0. 959) J Fh %%, 22 5 &
it L (P=0.598), ik— 3R H 1 J5 2 6 32

LSIA
2

76.0% 4 S EE N 93, 2%, PH M N {E 41. 8%

(95%CI: 0. 328 ~ 0.514), [ ¥ 7 I {5 98. 3%
(95%CI:0.967~0.992)

BRIt 2 4 X PIGE 5% G b 101 7 [C 0 25 48 45

JiE LA /N F F PR T A FGR #£47 ROC

i<k 2 #r, AUC 43 5124 0. 654 (95% CI: 0. 579 ~

0.730),0. 778 (95% CI. 0. 658 ~ 0. 897) I 0. 805
(95%CI:0.701~0. 857),

1.0( 1.0 ‘ 1.0 e
r / -
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— el
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|
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| 1 1 ! ] 0 Il 1 l | |
0 0.2 0.4 0.6 0.8 1.0 0.2 04 0.6 0.8 1.0
14 A C
1.0f P
0.8F .
./rJ.}
i 0.6 '>J P
B | - :
™ 0.4 ~ 0.4
/— PIGF+B-hCGHIESHAFP
0.2 P1GF 0.2 /T PIGF+uE3+AFP 0.2F — P1GF+B-hCG+UE3+AFP
— BEL F / g —B-ucéqu3+ZEp '
BSe B — B4
0 1 ! 1 ! | 0 1 1 1 1 | 0 | 1 1 1 |
0.2 04 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0 0.2 04 0.6 0.8 1.0

BhCG: B NGE B WA IR s AFP: HUIREE 115 uES « i 2 #ff = 855 PIGF : Jif 828 K I 775 ROC: 2% TARHRME s FGR: JIf LA K2R

A:BhCG,AUC 0. 482(95%CI:0. 359~0. 605) ; B: AFP, AUC 0. 649(95%CI; 0. 510~0. 789) ; C;uE3, AUC 0. 666 (95% CI;0. 579 ~0. 754) ;
D:PIGF,AUC 0. 760(95%CI.0. 680~0. 841) ; E: & FH ] J5 51 5 1 47 logistic [[] 5 [ 28 & 7 16 )5 , 4 30 S 50064 Bl FGR 19 ROC 4k 5
3L A AR 22 M G T3 L (P=0.598) , 5 2 WMk A H e, 22 047 Geih 2 8 SL(P=0.037) s F . v 0] B [C i A 3 0048 b 01 FGR 11
ROC 2k, KL R BG4 PIGF J5 iy ROC 2k , =35 22 34 e 32 38 L (P=0.009) ,

B 1 AT A AR S B FGR () ROC il £&

Fig. 1 ROC curve of various serum biomarkers for FGR prediction
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T 1R FGR 39 J& F iR & U8 % 4F 0% 0 &
SiE o R, V5 22 FH T T0000 - A 0 A 0 AR ek
AT FGR B %l #F 58 . LESMES %Y F 4F ik
19~ 24 J# W PIGF, sFlt-1, PAPP-A, g-hCG FI
AFP iy B . 45 1 87w 78 37 I HI 40 6 1 FGR &
HCE A BMIE T4 5 @ 400 50 PIGE ok B 541K
AFP ¥k ¥ .3 2 48] sFlt-1 . PAPP-A #1 -hCG
(22 M TG Ge % 2 L. GACCIOLIT 41 (i BF 9% 3¢
B, AR T AT I A FGR G 0% i 25 A0 BF A 1l 7
) sFle-1/PIGF HAB Y TH & o A5 59K 5 1 19 sFle1/
PIGF WAl 506801 sFlt-1 e B % Y1 AH )E (r=0. 45,
P<C0. 000 1), 1 5 Jif & 19 PIGF ¥ & J& X
(r=—0.17,P=0.16), %1 .FGR Y sFlt-1/PIGF
oAl 5 b # (% PIGF ¥k B % YJ A O¢ (r = — 0. 35,
P=0.02),1i 5 #4 sFle-1 ¥ BT % (r=0. 04,
P=0.81), XKW FIETHM sFlt-1/PIGF A T+
B SRl TR sFLe-1 B, i FGR ) 3 2 2
F ek PIGE y > . F BRI 7= BB X F FGR 1Y
TN N, sFlt-1 5 FGR & AR (1 B B AN i, A
WAE TR 3 4~ H W¥% sFle-1/PIGF H F FGR ()
< R 1 il R 11 a5 A NI N 1 B v e & 2
sFlt-1/PIGF, fii /& PIGF, AW 58 7 5. — 45 b #)
FGR ) ROC #h &k, UE B PIGF J2& 4 30 il 35 A= 9 b
YRS . GRIFFINUT 78 4 4 20~ 347 J&
A Lo A I 47 AR W bR A ) (L 4E sFle-1) Tk S
BER ) PIGF J& SGA (AL §§ 1E & /INFE L A o5 2 4
FGR B4z L B S5e A3 0000 PR, 8 2840 T 4 75 10

rh R LG A 003 A2 bR B T g B-hCG R
FGR 1 3 AN 8 55 16 HEBR B-hCG X HiAy 3 T4 b7
(I G 10000 8 ) JC B 5% L {H g-hCG #£ FGR f#
H M PR B 2 R, YU R
I 350 5] FGR 3% H1 200 f] iF 4 4F Uk % T 4F 0
11~13"°Ji iy f-hCG ¥ B2, 25 5 7R 41 1] 22 51 6 48
TR R S, SR Y REAR RIS (n=8 150) , 7E4E
IR, 3-hCG FEAR 214 i FGR VL= K H £ BMI
UK Apgar PF 23 (0 KU, A XF RURSE 43 531 4 1. 66,
1.43.1.83 Fl 2. 89 FE Y I (n=5 470) KK
(<20.5 MoM) I K (>>2. 0 MoM) f# 5-hCG 7k
- S A NS BUE W 25 SR i XU L ) 40 U FGR
AL =Ll R IR fE AN B-hCG X IR I &
SE BB . AR . AFP Fi uE3 ¥98iF 52 5 4T i
AN B4 R AR G AR 45 R 5 2 ML

Bk I 2R b 3 A AT 2% 2 R AR B0 e AR

2 2F F R (UPLC-MS/MS) fifi i Hi 2 Ff 1IE A AR
W5 2 Bl A SC AR B R X v B L P
WIw I FGR, Lo 4 A= B ZE ) bk i 4 (sFle-1/
PIGE) &t 2 £ 43 B 71, B0l FGR 42 4t 7 7 &
L A G PR A R i — 2 T

S LR 2 A Sk ) 32 S 1 7 R A 0 H  H A
CANATRE A4S IRE R GE . A AR IAAE T F
FH Fb ) R FC 0 A 6 PIGF % FGR #E47 FUi , 2
FER 76. 0%, H SR 93, 2 %, 7E FE I R A A A
A B FERE b L AN PIGF U, 424t T — Rl 1714
A ik . AR ST R PR R R 2 A TE TR AR
AN, B R I FGR #4743 285 98 B
HA T IRIE K AE R NBUD Tk 5t 3 A7 43 2 4%
Bro BLAb  ATFGE G0 A v 109 3 ER i A o o mfg
39 K v 300 G A () A 1R AT 2 R LR REAR Y
I PR 56 3iF-

S Lk
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Analysis of Maternal Serum Placental Growth Factor and Second-trimester
Down’s Syndrome Screening to Predict Fetal Growth Restriction

YANG Meilin, DANG Zhixia, CHEN Yingjue, FU Weilong, ZHANG Zhimei, LI Min
Department of Gynecology and Obstetrics, Xiamen ChangGung Hospital, Xiamen 361028, China

ABSTRACT: Objective It is to assess the predictive value of placental growth factor (PIGF) in com-
bination with second-trimester Down’s syndrome screening for fetal growth restriction (FGR). Method
530 pregnant women with singleton pregnancies who visited our hospital from June 2020 to January 2022
were collected, and blood was collected at 15-20"° weeks of gestation for PIGF and econd-trimester Down’s
screening; linear correlation analysis and binary logistic analysis were performed for each indicator, and
the performance of the model was assessed using the subject’s work characteristic curve (ROC). Results

The correlation between the three serum biomarkers of second-trimester Down’s screening and PIGF was
not statistically significant (P>>0.05). The ROC curve suggested that higher diagnostic efficacy could be
achieved by combining PIGF and midterm Down’s screening (P=0. 009), with an area under the curve
(AUC) of 0.873 (95% CI. 0.787-0.959), a sensitivity of 76. 0% and a specificity was 93. 2%.
Conclusion The addition of PIGF to the second-trimester Down’s syndrome screening in the established
obstetrics program has clinical significance in the prediction of FGR.

KEY WORDS: second-trimester Down’s syndrome screening; fetal growth restriction; placental
growth factor; predictive model
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