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Abstract
Objective: This study aimed to evaluate the clinical utility of angiogenic factors, placental growth
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factor (P1GF) and soluble fms-like tyrosine kinase-1 (sFlt-1), in the early diagnosis of preeclampsia.
Methods: This prospective cohort study enrolled 140 singleton pregnant women at 10-38 weeks of
gestation, including 29 subsequently diagnosed with preeclampsia and 111 with normal pregnancies.
Maternal serum samples were collected, and PIGF and sFlt-1 levels were measured using enzyme-
linked immunosorbent assay (ELISA). The sFlt-1/PIGF ratio was calculated, and statistical analyses
were performed to assess the diagnostic performance of these biomarkers. Results: The preeclamp-
sia group exhibited significantly lower PIGF levels (P < 0.05) and significantly higher sFlt-1 levels
and sFIt-1/PIGF ratios (P < 0.05) compared to the control group. The sFlt-1/PIGF ratio demonstrated
the best predictive performance for preeclampsia, with a sensitivity of 89.66%, specificity of
91.89%, and an area under the curve (AUC) of 0.94 (95% CI: 0.74~0.97). Conclusion: Serum PIGF
and sFlt-1 levels, particularly the sFlt-1/PIGF ratio, serve as effective biomarkers for the early diag-
nosis of preeclampsia. These indicators may assist clinicians in the timely identification of high-risk
pregnancies, thereby improving maternal and fetal outcomes.
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JRETH, 111 AIRFRIEE TR 70 AT S Wb v 2 B B d 00 391 i 160 6 2973 P23 (1ISSHP) 2021 4R 7
[9]: #E4R 20 J& 537 A& e Ik (Wi - > 140 mmHg A/sEF5K K > 90 mmHo) A DL R —Iisk £ mi: 1. &
FR(RE AR >300 mg/24h SR & AMIEFLLAE >0.3); 2. HALRHARE B IhBERERT; 3. RJLAEKZIR.

2.2. BEAREMLE

FEZINBIE TR (42 10~38 J)REETA S 58 IIEIKILAEAS . IfUFE£225.00(3000 rpm, 15 734, 4°C)Js
SIESILTE, 5% fE T80 CUKAERAF AR I .
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{6 P 2 5 TR 4025 B 900 2 (ELISA) 7 45 (R&D Systems, Minneapolis, MN, USA)YK il i PIGF
B SFICL KT . AT R SRS B A AT, A6 MREAHONSEIL, HUTH9ME. Kl T B PIGF
7 pg/mL, sFlt-1 24 31.3 pg/mL.

2.4. Gt AT

i SPSS 25.0 #££:(IBM Corp, Armonk, NY, USA)BH TSttt 04T . iHm %Rl A% + ArvfE%(SD)#
s ALIE BRI ARSI REA t A, TSR DA 2 b 3o, AR ELACR R 7R, ] 32l
TAERFE(ROC) B8 /0 HTiFAl PIGF. sFIt-1 F sFIt-1/PIGF HUAB LI RE, 50 dhk T i Al(AUC) K3t
959 B 1% [X 7] (CI) o 1l 2 fo A AMTAEL, - SR RSL 1) BB R e A BH PR T (PP V) A P TR (NP V)
P <0.05 WAZEFRASIFE L.
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AWFRILGIN 140 12210, HAPIEH 4] 111 61(79.3%), TR AT 4L 29 51(20.7%). PI4LLEERS 54
FHAEREERP=0.001), FRETPAFHERG47£3.9 ) EEEHTIEHA(B18+41 %), Fi# >35
% Y EAG 2T 1T 314 (55.29%) 42 1E 5 2H.(28.8%) [ 1.9 1% (P = 0.006) . BMI 7347 27w, 7 Al #AZH 42 BMI
(27.3 kg/m?) &3 = T 1E 5 41.(23.9 kg/m?),  H BMI > 28 kg/m? (1) LLABIE 5 5T #I4H.(62.1%) & 3% = T 1E 3 41
(16.7%) (P < 0.001). FEMFURKFIETTTH, PATEF=IX(P = 0.325). #Ir=@thfil(P = 0.934)F1 IVF LLHI(P =
0.197) FEGuit2 28 5o BLAR T A 320 OUMA 4 4 LU 31 (13.8%) 1 T 1E 5 4H.(6.3%) » 1H 2% St LG i3 (P
= 0.187). TR ATHIR LAE P4 A 2 55 B2 (P = 0.038), T B #H 4 BE A% 58 Eb 1) (10.3%) /2 1E % 4H.(1.8%)
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Table 1. Baseline characteristics of enrolled cases

=1L NBERGIELBRER

FHIE E®HAN=111) FRARTHIE (n = 29) P{E
PNEE S
FER(Z) 31.8+4.1 347+3.9 0.001
>35 % (%) 32(28.8) 16 (55.2) 0.006
BMI (kg/m?) 23.9 (22.1~26.5) 27.3 (25.6~29.1) <0.001
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HEIRRFAE
TR (ER) 1(0~2) 1(0~1) 0.325
HIF=1E (%) 45 (40.5) 12 (41.4) 0.934
KRR UL YR (%) 7(6.3) 4(13.8) 0.187
IVF (%) 13 (11.7) 6 (20.7) 0.197

X ER
e 1L 7 52 (%) 8(7.2) 5(17.2) 0.097
R HT A 5E(%) 2(1.8) 3(10.3) 0.038
WEURIEI R > 10 45(%) 9(8.1) 5(17.2) 0.138

3.2. In3& PIGF 0 sFIt-1 7K FEEE B

TIRATHA 5 I8 A gR7E PIGF Al sFIt-1 K-V L A7AE 553 22 57 . TR AT A4 PIGF 7K°F-(94.83 £ 93.33
pa/ml) & ZEH% T 1E H 41(258.02 + 363.08 pg/ml, P = 0.018), sFIt-1 /K& T 1F % 4H(3154.55 + 1647.48 pg/ml
vs 2358.96 + 1560.29 pg/ml, P = 0.017). {HfFERE K2, SFIt-1/PIGF LUAELE T Hi JH 4 (45.93 + 26.86) . %
T IEH 4H(15.17 £10.11, P<0.001), & 1. ROC 73t &, PIGF HT-F e Bl W2 W it BUsk iy 58.62%.
RN 76.58%, AUC 4 0.72(95% CI: 0.58~0.80): sFlt-1 [EU& M 55.17%. ¢ 5wth 74.77%, AUC
4 0.64 (95% CI: 0.51~0.75); sFIt-1/PIGF LU{E [ BUZ 5 89.66%. f 71y 91.89%, AUC 4 0.94 (95%
Cl:0.74~0.97), R HEMRKILE L WiiBE(Youden $55L =0.82, H{ERME: 37.33). R4 RIR, H
MAd ] PIGF FRi A MBIt e s, Mg ) sFIe-1 0 28 IR M 2R v, 17 sFIt-1/PIGF EL{EL I B A 5
UFIIIG R N AN . 2% bl > 37.33 i, BHEFRIIAE =ik 91%.
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Figure 1. Comparison of serum PIGF, sFlt-1 levels and their ratio between the control and preeclampsia groups
1. EBHESFWMATHERMGIME PIGF. sFIt-1 7K FRELERTEL

3.3. FHRAHIEXEZE S

Logistic [A 47 B, i >35 % (OR=3.02). BMI>28 (OR =5.94). i il %2 (OR = 10.32)
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F1 sFIt-1/PIGF > 37.33 (OR = 22.47)& IR AT AL fER R 25, 3% 2. BB TUIPE AR R 4F (AUC = 0.903),
i 83.6%, 451k 87.4%. 4FHISE sFI-U/PIGF LUAE o H B s i TN 2, LB PSR LA 6.53.

Table 2. Logistic regression analysis of factors associated with preeclampsia

% 2. FABINIEXEE Logistic B354

TE B OR (95%Cl) Wald 2 P&
F =35 % 1.105 3.02 (1.25-~7.28) 6.214 0.013
BMI > 28 1.782 5.94 (2.31~15.28) 12.876 <0.001
TR HT A 2.334 10.32 (1.98~53.76) 7.652 0.006
sFIt-1/PIGF > 37.33 3.112 22.47 (6.89~73.25) 21.543 <0.001
g8l -5.891 0.003 25.672 <0.001
4. 71ig

AR, TR ATIAPE) M AR LA £ 52 %k, (HIEHUPREI AR T, BIChRZRE. LMk,
ZHLEIIL FVE 2 KRG RS . INPRI2 W 32 BRI 4R 20 J& J5 B0 A v i e 5 (B50) B 1 PR SRR AR
PERIN, (H22 L AR SRt NP, 5 RO RIERES JR[15]-[17]. PRIk, Gl ZE5E IR H AT
SEPR IR S I, PR RGN R, A2 IR AR A o (0 ] 8

KEV IR, AL RSTE S PE B, M B2 2 M EEH R 7o PR, K
W, R A KR T (PIGF) S Al ¥ fms FERR R IRIAAG 1 (SFIt-1)522)) 1z vE, H O/ fe st A
TP S EE[18] [19]. PIGF EZ M4, NRIMEAERE T, S5 ME R RS N R IhREYER;
SFIt-1 4 VEGFR-1 (Al iAEM 24K, 75 PIGF/VEGF 454 3F Al HE v, A #i) i 8 4 i [20]. 7E PE
. PIGF B&AIK sFIt-1 Ty, I8 AR BSR4 5 LR I R R AR B80T geksn il , 2% BTN« sFIt-1/PIGF
EUAEAE 12 T 5 RS 40 J2 Hh R S % 23R ERIE[21] [22]

AW FEVEAG PIGF. sFIt-1 & ILEUAEAE PE RIS W N A . 455R EoR: PE B3 V5 PIGF &35
BEAG. sFIt-1 S35 Thm, EU sFIt-1/PIGF LL{EMI R &, FoRE NS WiRias, H-5 B E W oM —
B, PSRRI A R FE PE RO R I SGEVEFI[12] o AKHR ISSHP A G L RILIN, 721 PIGF [%
KB sFIt-1/PIGF LUAE T AT AE i &k PE RIHE BLIENE; PE JARAF/EIR e s ik 5 8 2 SRR s, B
J B PR = KT LI A B PR - (an sFIt-1) , 75 & A0 A I U 4E 5 i T v, AR 14 A2 B R 7 (40 PIGF)
BE— T FE[19].

WEEE, FREENAEKZIR(IUGR)S PE AT A # R E RS 5 E W ES, (H IUGR A
— € R RNBHALEGAE[23] [24). ITEA RN SCHE, I8 A A SV 1E NG Dh e B HR bR, FIFE
BT IUGR 55 IR JLIE T S ia A0 e [16]-[19] . BhAh, FIGO H#EFE (1) 4 5 H 25 & TS R (R
R R + AL PIGF. T EZWBKIKF I E)ME 11~13 Jaxf KM 5 57 PE Rk Hh 287 il
290N 90% 5 75%, fERPHIEF L) 10%, N5 5 T HE A5 IEHHE [25] .

AW TR B s ANEARIE I, FEARBEA T, Rl e 19 T B ELRE AR 35/ 27 Jl 43 A i BBl (10~38
JE), FTREAL S AN A BB Bk Z i S ) B EE . AR TRIF R 2 . KA 0 LASRIE 25 S 4
A bR EENAS RE SBE VTSRS, AT DA MRS 1R 31 21 3 e e 55 18] B PR I PR/ 3L B 422, BRI BRI
RAE
5. &5if

AR, ERd 35 ). IEREBMI > 28 kg/m?). BEAL 79 AT #A9% 2 LA K PIGF/sFIt-1 EL AR BRAR 2
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