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BE: BY W F BB R RE LRy R F R F-1a(PGC—1a) e F B F-3
(GATA-3) M fyZ 4 A KB T 46% 8- 3(IGEBP—3) Atk ) o B 5 o & 4 3 K 5 o — I B At 3 — s N AROR,
Y2 AAE(HELLP) 8 A AL FRMMNARL, 7735 BB ST 2021 42 A—2024 43 I #3775 — B RS 69 179464
A ) o S I o 0 I A8 TR AR AR AER I 2 o R R 5% B B R B SF X HELLP 42648 0 A 5- K 41 (1348 ) 55 3k 5
ZA(1664)). EHF K L5 kR LG R TR PGC— 1o GATA—3 IGEBP—3 /KT , MRk A & b B 5% 95
#H A HELLP A 4E0g B B & . 8 2k TIERAE(ROC) & -6 L FRMAME, SR SFRAFH >
35 % Bk >5K 63 5 b BMLL F AR <3 RBIHK B &S TFIEHFLA(P<0.05), 4 4A0%EPGC-1a.
GATA-3KTFHAK(P <0.05),IGFBP—3 KT % (P <0.05), % & —#& Logistic B2 A7 4 R B . SF#b >35 ¥
[OR =4.816(95% CI:2.117,10.956) | 2.7 IGEBP—3 K-F %[ OR =3.062(95% CI:1.346,6.965) | 5 445 31 5 dn JE 7
955 8 S K HELLP 45 A5 9 A1 B % (P <0.05) ; 2.7 PGC—1a AAF %[ OR =0.277(95% CI:0.122,0.630) | a7
GATA-3 /KT %[ OR =0.262(95% CI:0.115,0.595) | 448 243 & dn JE 5% 7 & £ & HELLP %2 A28 474 B 4 (P <
0.05), ROC W& %R R T, #F PGC—1a, GATA-3.IGFBP—3 /KT & 3 & B A TR JE4R A & o )2 5 % 8 % 50 4
HELLP 42 & FE 89 # B PE 53 1 84.62%(95% CI:0.537,0.973) .92.31%(95% CI:0.621,0.996) .84.62%(95% CI:0.537,
0.937).92.31%(95% CI:0.621,0.996) , 4 2 31 A 72.89%(95% Cl:0.653,0.794) . 72.89%(95% CI:0.653,0.794) |
83.13%(95% CI:0.764,0.883) .93.98%(95% CI:0.889,0.969), 51t £#H PGC—1a.GATA—3.IGFBP—3 K- £
MR A 2 ofn R S 5 B F R HELLP 5842 P BLA - 2ME, B3 HBRA 0 FRMIMELE 3 .
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Predictive value of serum PGC-1a, GATA-3 and IGFBP-3 for
HELLP syndrome in patients with hypertensive disorders
complicating pregnancy*

Hu Yu-xia, Deng Ran-ran, Xue Jie
(Department of Obstetrics, The First Hospital of Handan City, Handan 056004, China)

Abstract:Objective To analyze the predictive value of serum peroxisome proliferator-activated receptor-y co-
activator la (PGC-1a), GATA binding protein 3 (GATA-3) and insulin-like growth factor binding protein-3 (IGFBP-
3) in patients with hypertensive disorders complicating pregnancy combined with Hemolysis, Elevated Liver
enzymes and Low Platelets (HELLP) syndrome. Methods The clinical data of 179 patients with hypertensive
disorders complicating pregnancy admitted to our hospital from February 2021 to March 2024 were retrospectively
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analyzed. According to whether the patients were complicated by HELLP syndrome, they were divided into a
concurrent group (n = 13) and a non-concurrent group (n = 166). The clinical data and serum levels of PGC-1a,
GATA-3 and IGFBP-3 were compared between the concurrent group and the non-concurrent group. The factors
affecting the occurrence of HELLP syndrome were analyzed, and the receiver operating characteristic (ROC) curve
was plotted to assess their predictive values. Results The concurrent group had a higher proportion of patients aged >
35 years, with more than five pregnancies, a higher BMI, and a greater percentage of cases with <3 prenatal visits
compared to the non-concurrent group (P < 0.05). The serum levels of PGC-1a and GATA-3 in the concurrent group
were lower than those in the non-concurrent group (P < 0.05), and the levels of IGFBP-3 in the concurrent group
were higher than those in the non-concurrent group (P < 0.05). The multivariable Logistic regression analysis
demonstrated that age =35 years [OAR =4.816 (95% CI: 2.117, 10.956)] and high serum IGFBP-3 levels [OAR =3.062
(95% CI: 1.346, 6.965) ] were risk factors for HELLP syndrome in patients with hypertensive disorders complicating
pregnancy (P < 0.05). High serum levels of PGC-1a [OAR =0.277 (95% CI: 0.122, 0.630) ] and GATA-3 [OAR =0.262
(95% CI: 0.115, 0.595) ] were protective factors for HELLP syndrome in patients with hypertensive disorders
complicating pregnancy (P < 0.05). The ROC curve analysis suggested that the sensitivities of serum levels of PGC-
la, GADA-3, IGFBP-3 and their combination for predicting the HELLP syndrome in patients with hypertensive
disorders complicating pregnancy were 84.62% (95% CI: 0.537, 0.973), 92.31% (95% CI: 0.621, 0.996), 84.62%
(95% CI: 0.537, 0.937), and 92.31% (95% CI: 0.621, 0.996), with the specificities being 72.89% (95% CI: 0.653,
0.794), 72.89% (0.653, 0.794), 83.13% (95% CI: 0.764, 0.883), and 93.98% (95% CI: 0.889, 0.969). Conclusion
Serum levels of PGC-1a, GATA-3 and IGFBP-3 have significant value in predicting HELLP syndrome in patients
with hypertensive disorders complicating pregnancy, and their combination yields higher predictive value.
Keywords: hypertensive disorders complicating pregnancy; HELLP syndrome; peroxisome proliferator-
activated receptor-y co-activator 1a; GATA binding protein 3; insulin-like growth factor binding protein-3; predictive
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VERT, $E DN 7K P A2 46 7T i 5 HELLP 285 1iE 1Y & 2E
A Ko 4l %% 5k I F -3 (GATA binding protein 3,
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o ST ARHRGY S AE A A R DT v I e 0 R
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BHERE, 55 ¥ PGC-1a, GATA-3, IGFBP-3 X URI & il FEPs 3 I & HELLP £ A 0 A0

I 45 45 7™ B A5 s D S I e BB O A ™
T 5 © 48 U 0 10 B HE o8 IR A BRUE L 2 A
A5 U YR IR PRI s @ 4T Uk 191 % 26 B /INBk 1 4% L
IR ARG
1.2 ERBX %% W MK 3 4 3 M iF PGC-1a.
GATA-3.IGFBP-3 7k

ABER H R4 35 25 JEH# KL 4 mL, 3 500 r/min
B0 15 min, B0 2F 42 13 em, W 5E 1L PGC-1a .
GATA-3 . IGFBP-3 /K-F- , 1 7] & W [ b 5t 75 Uy 4R %%
BHEABRAHE
1.3 HELLP&Z&1EFME R 4A

HELLP Z5 45 E VA J7 1 2 2% (O Ui 0 5 1 9%
Wi 1236 46 m (2020) )7 D I/ A 3L <100 x 10°/L
(I /N A3 B0 2D ) 5 @ R 1] 4 & TR 44 Ik 55 4% il
(aspartate aminotransferase, AST) =70 u/L, 8% N & & %
% ifj (alanine aminotransferase, ALT) >40 u/L ( % % fiff
FriEn) ;s @PHLL 2 220.5 pmol/L; @ FL 1A I & W 7k F-
Thim s @I L8 VR BB @40 i vk Fonl ek
T 21 40 6 A 20 240 Al A8 PR I ) o R 4 4 U
s I 0 R R A5 JF & HELLP 25 & 1k 43 28 IF
KA (13 41)) HAEI KA (166 1)
1.4 WEHER

BLHG BB E RIS 2R R SRR B R I
R SR 48 £ (body mass index, BMI) | f= K | %
K OB A BE R H AH G 5258 & 48 bR [ H 0 = e
(Triacylglycerol, TG) | Il 2145 11 . o %% B Jig 2 1 ML [ e
(high density lipoprotein cholesterol, HDL-C ) . Ifil JL T .

F 4 S IH [E T (total cholesterol, TC) K% B Ig &
H AH [& B5 (low density lipoprotein cholesterol, LDL-C )]
Sig
1.5 HITEHE

SRSV HT R T SPSS 25.0 G HHE PE. HHREVER L
PR+ bR (x 2 )RR, R ¢ 0 56 5 THECHE R
DIAE LB (%) e, O] X2 R s 520 PR 3R 4
B H 22 IR 36 — ¥ Logistic [A1H LR 5 224 372 305 T AE
HEE (receiver operating characteristic, ROC V<., P<
0.05 M 2574 Gt o

2 #HR

21 FAlRKRER

IR 5 AR I K AL AT AR B 22 AR B . BMI A
FERS BRI LA L 28 X B 2 R it E X
(P<0.05); I R AL4EW > 35 % 22> 5 R 0%k 4
Fb  BMIL 7= K < 3 Wk B L3 s TR R 4L
RN SAEI LA OB O s B
FER TG MM 214K H  HDL-C | L WLAF . H & H . TC,
LDL-C L3, & x> It k5, 2 57 Ea it B X (P >
0.05). W1,
2.2 WAAIMFPGC-1a.GATA-3.IGFBP-3 7k F
2y

I &5 9E IF & 41 1ML 3 PGC-1a, GATA-3,
IGFBP-3 /K F- b, &k i, Z R A it E X
(P<0.05) ; 7 & A IfL 7 PGC-1a . GATA=3 /K #AEK ,
IGFBP-3 /K P45 . L2,

F1 WMEBRFRKERILE

13 . AR 51(%) B Gas) 2R A5 (%) SCALRERE fﬂ(%) UZELY
<35% >35% <S5 >5K MHELT bR e (%)
Sl 166 111(66.87)  55(33.13)  33.19+3.25  120(72.29)  46(27.71)  74(44.58)  92(55.42)  64(38.55)
Il 13 4(30.77) 9(69.23)  33.71+3.08 5(38.46) 8(61.54) 5(38.46) 8(61.54) 6(46.15)
Yt 6.829 0.557 6.549 0.183 0.292
Pl 0.009 0.578 0.010 0.669 0.589
o WO %1(%) BME/(kg/mz, PR (%) PERTIREL 1(%)
ok T R x£5) W7 2774 <3K >3
i) 15(9.04) 124(74.70) 27(16.27) 23.10 £ 2.11 73(43.98)  93(56.02)  35(21.08) 131(78.92)
Itk 2(15.38) 8(61.54) 3(23.08) 24.79 +2.65 6(46.15) 7(53.85) 9(69.23) 4(30.77)
X/l 1.129 2.728 0.023 15.075
PE 0.569 0.007 0.879 0.000
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rh E IR R AR 35 %
Gk
1 TG/(mmol/L, M &EF/(g/l,  HDL-C/(mmol/L, IMWLEF/(wmol/L,  F&EM/(g/L,  TC/(mmol/L, LDL-C/(mmol/L,
x*s) x£s) x*s) x*s) x*s) x*s) x£s)
eIt RH 1.59 +0.32 114.21 £ 12.57 1.24 +0.28 56.10 £ 5.79 37.65 +4.52 4.39 +0.37 3.26 +0.37
kA 1.54 +0.36 117.43 +12.95 1.19 £ 0.26 57.24 £5.15 37.10+4.29 4.30 +0.40 3.35+0.39
X/ fE 0.538 0.888 0.623 0.689 0.424 0.840 0.841
P 0.591 0.376 0.534 0.492 0.672 0.402 0.401

xR2 WAMEPGC-1a.GATA-3.IGFBP-37kFE ki

(x+s)
PGC-1a/ GATA-3/ IGFBP-3/
20 5] n
(ng/mL) (ng/L) (ng/mL)

JEIER4 166 058+0.09 3657 +4.62 4915.67 +512.29

IEA 13 035+£0.06 31.03+3.45 5617.42+589.36
tfi 9.045 4.243 4705
P1E 0.000 0.000 0.000

2.3 WIREATMERREEH A HELLPLEEER
AN

DA S B 30 8 1 s 92 5 A8 3 2 A5 JF & HELLP £5%
BAE(H=0,02= 1) MHZERE, UFR(<35%=0,
>35%=1) FX(<5K=0,>5%=1) BMI( 5l
) AR EL(> 3 =0,< 3= 1,) . ILiF PCC-1a
IR (SR GATA=3 /K F (5234 ) L\ IGFBP-3 /K
S CSEMNE ) Sk AR 5, 64T 2 PR R — ) Logistic [1119
Sy T 5 R R AR > 35 H[OR =4.816 (95% CI .
2.117, 10.956)1. Il i IGFBP=3 7K - & [ O R =3.062
(95% CI1:1.346,6.965) |k 4 i ] =y 1 1 % 95 28 3 O
% HELLP £ A AF 1) fa 8 &R (P <0.05) 5 1L 7 PGC—
Lo KRS [OR =0.277 (95% CI:0.122,0.630)]. il 1
GATA-3 /K F B [OR =0.262(95% CI:0.115,0.595) 1N
T R 90 e i 5 0 S8 O & HELLP 255 1iE 1 {37
HZE(P<0.05). W3,

2.4 IiEPGC-1a,GATA-3.IGFBP-3 X} 4F iz #A
B MEERFEEF L HELLP & & ERITAMIME

ROC 1 26 45 S W7 | 1l 3 PGC-1a . GATA-3 .
IGFBP-3 7K - K 3 35 1 A5 Y0 48 e 401 vy ol s 6 s £
H It & HELLP £ & 1iF 0 5008 2% 43 51 ok 84.62%
(95% CI: 0.537, 0.973) . 92.31% (95% CI: 0.621,
0.996) . 84.62% (95% CI: 0.537, 0.937) . 92.31%
(95% CI: 0.621, 0.996) , 4% 5 ¥k 43 % K 72.89%
(95% CI: 0.653, 0.794) | 72.89% (95% CI: 0.653,
0.794) .83.13%(95% C1:0.764,0.883) .93.98%(95% CI:
0.889,0.969) . {1 £k T 1 FR (area under the curve, AUC )
43 %1 K 0.803 (95% C1: 705, 0.882) . 0.796 (95% CI:
0.694, 0.875) . 0.844 (95% CI: 0.745, 0.914) . 0.910
(95% C1:0.827,0.963) . WL 1 F1#E 4,

100 -
80 -
< C
# 60
5 F -
% 40 — 3HIE
_____ I GATA-3
......... I IGFBP-3
20 e M5 PGC-3
.......... %gf

I A [N B |
0 20 40 60 80 100

1= 5 /%
1 IMiEPGC-1a.GATA-3.IGFBP-37k K 3EE & TR
MSFREA S M E AR B EFH & HELLP &2 &1FRY ROC B4k

x3 WIREIS MERRFEEH K HELLP LRE1ER £ B 5 —# Logistic B A3 84

A A b S, Waldy? {E Pt OR et

TRR RR
tEh> 35 % 1572 0.469 18.149 0.000 4816 2.117 10.956
I PGC-1a ~1.284 0.378 11.538 0.000 0.277 0.122 0.630
I GATA-3 -1.341 0.508 6.968 0.012 0.262 0.115 0.595
L7 IGFBP-3 1119 0.345 10.520 0.000 3.062 1.346 6.965
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R, % 7 PCC-1a, GATA-3. IGFBP-3 XJ 4Ly i B 5 2 I & HELLP Z54- i A4 0 ¢ 1L

Fx4 IMiFEPGC-1a.GATA-3.IGFBP-37kF K 3HE B & TR S M/EEKFEEHFH L HELLP &S MEHIIRE DT

~ 95% CI 95% CI 95% CI
Ei=tan HbHE UM% WS % AUC

TR R L BR TR R
IM7E PGC-1a 0.31 ng/mL. 84.62 0.537 0.973 72.89 0.653 0.794 0.803 0.705 0.882
1175 GATA-3 30.25 ng/L 9231 0.621 0.996 72.89 0.653 0.794 0.796 0.694 0875
I3 IGFBP-3 5724.38 ng/mL 84.62 0.537 0.973 83.13 0.764  0.883 0.844 0.745 0.914
3B - 9231 0.621 0.996 93.98 0.889  0.969 0.910 0.827 0963
3 iTig P HEARIE SR T T, PGC—1 o [RIRES03 8 35

A B R, 4t AR DA AT R i Y
R HH 5% ~ 10% . AE G O B I
) K90 2R R 5.2% ~ 10.4% , 7™ T 52 R HR 3 B9 A 36 TR
O A ORI I R e Y R R L R — S 2
R ZWME R, W AR R Rk
FOBG AN A N RR AETE E
MVE R B - Bk R - R G20
IO AT R AT ORI 9 5 HELLP £5%
A AF 1 32 B B AR A6 LA A ] , JH &0 HIL I 95 B 4R
PO L AR 2 g A | e 2 AR 2 A HLIT
P FH S HR A, 4 iR 0 v 0 0 R E HELLP 255 1iF
R F R 4% ~ 16% , T HELLP £54 1iF 7] B 5 584 i Fl
FEILS 2 AR AL N g R IR R ) E S, H
T, [ P ) B = A 3500 A 2 s R 0 T T 4 B
309 ¥R M 0 HR T & HELLP 285 fE KUK . 35K
A R A W) 2 A 35 ok W HELLP 25 4 1E 9 & K
Br , XoF i R 8L il 1T 7 58 Ml s B LR

AWFFELE R R 4RI > 35 % | 1L T IGFBP-3 7K
SR Sk G U B R i 0 AR T & HELLP 25 5 1iE
F) 0 37 G B TR I3 PGC—1a . 1L ¥ GATA-3 7K
15 O B IR B0 R I A FR A 9 & HELLP 255 1iE 11
PRYTR R . BEAEBIEIEUESE , AR >35 2 AT R 91
I HE 96 95 B % 9 & HELLP 25 & F 09 00 S7 16 [ B
R SRR IRGEMAT . PCC-1a it 52 %2
DA 0 2 S PR 7R VR R R A 5 A A3 L I A
DI B2 T RE AT I P B A0 T A 2 R A i
FRUST, R 5E 2 B, 7E B 5T B 200 9 40 i v, PGC-1
(2238 5 A BT AR O, A ) mT LA sl 2 2k A
PR 2 3, A ALK 0 o A B el o7, ik 20 4 /<0 R 2 74 01
FE B LR ™ Az, DT 410 1) 9 24 B 1% 345 5 R % g
FIUO L AE 2R GE W Y, PGC—1 o i 1 I8 5 P s Ak
fiff 1) 2R 35, W BT 2R A Ak 0L K, DR 4 B B A7 45

A, FE S 5 0 0 A DG AR M 0, 0 = B i
SiE L2 RUBE PR A IR A kAR R EY, PGC-1a
o GORE R A W B ORI Ak B R S
MM RGN IHE. PR ERY], PCC-1a REAL I 5 N
B MV I A AT Sk DR B AR M R, BRI
PGC—1 o 81k & 35 T DA 2o 384 Jorn O JUL P &0 A 4 g s
IR FHAAR 5 2 11 90/ 9 J Y — 4R AL AL G il AH BLAE
FH RS P Bz 28— 48 AL U T 1 A RS, AT 4 5 —
AL R AR L, B P R RS P ol T TR DR L B
BFAR L e Ah , PGC—1 o i 18 3 98 45 480 Ak 17
P ARAE RN AR 5 R AP AR IR 2 5 s R &
AR RPN, PGC— 1o RE B8 4111 48 i P 14 32
ik, B TR T Sh koo AR RE AL A MR Y. i i
PGC—1 o 7K - T i o] 8 in AL A A 38 98 5 Fn bt S 1k B
J1 X AT BT rR s O 5 | A A AR Ak R AT R AE
JZ I, M AT B B AR & B R HELLP 25 4 1iF i JAURS: o
AN, PGC—1ou i AT fE 3 2 9 775 100 A8 1) fig R0 e 5 1
VOGP0 A Bl i e, 2 — 25 ek 9 R 1 X
B , i HELLP 55 fiF - & AU R AR

W 5% & B, IGFBP3 & A 1 12132572 FlI
rs3110697 {37 5 14 78 5 5 8 1L i 3500 G | 3 46715
HET 2 B I A XURS 35 = . BF SRR B, IGFBP-3
FE PR 3T XA CpG A 15 1 F R4k 7K 75 i R 7K
S-S E A G R R B CpG Y R SR AR K
55 v I R XURS: 38 AR O, 3X 3% W] IGFBP-3 1) 3R WL
15t A% A& 1 R A a5 e L 3R 5K 1 T R ) O R
IGFBP-3 BEE 4 1 IiL 4 1 18 L 2R 1 (4 D RE , 52 1 1t
B EF SR AR , T RZ R I . B4, IGFBP-3 i
R A% 38 2o 2 0F — 40 Ak 2000 R 0K IR I 4 ke g
— RS I R i R A5 & B, IGFBP-3 A [ id
o JBE B AR AR A B AR AROM S A aA A% T B kA
ST RF 2 P9 R 40 M 5 00 A P B 0 ) R R SR
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7E HELLP 25 & 1iF 5955 B A BAR AL HL ) o & ¥4 25 &
BEAEH, FHKOE T, AT A R 4 v i 9 s AR
FHRRE KR, M 3O HELLP 28 & fiF /) JF %
AR

GATA-3 78 4T % 3 5 1ML 2 0 vh 19 83K 5 4 iR
v I F 1) & A R B VTR G o E G U0 /& i e
PRI R T, GATA-3 BYMIR 3R A 5 0 1y )™ B 72
SERAED AN, GATA-3 1Y A% 7] B 5 4 0% 100 v
I s B # W e DI Re 2= WL A ¢, A GATA-3 & —
ol T ) e g2 9 T PR, SRR BRI VT BB 52 W Th/
Th2 4 JfLSF- 5 , 3 1 5% 0 4 U 19 1&g 0l s e 0. F
FERW], GATA-3 7K V- B A 4 B 300 e ol e A8 3, G
AN RBEEEEE R R AR 2RI A BT R Rl GATA-3
K- B ARG AT 5% e Jif 48 19 T B, 27T 52 e i L AR K
BB FREAR g BRR O o 7E G R D g 0 9 AR
Hh BRI U GATA-3 Rk BRAL, S5 i B 45 E )
Wt £F 2k 25 UUAR L iR 45 900 6 1) J03 £ 4 1k 55 3 38 2l A8 AR
P 3 S B P AR ] R S B AT RE A2, HE T Y
i R4 FURG LA f B , AT 3G in HELLP 25 A AiE & A4E
DS o E G e 40 5 i 06 FR A T, GATA-3 FEAIX
AT RE 5 T 2R G000 S8 TS AT OGP, X b S B O
Al B Bl HELLP 28 & 1E 9 & 2

28 FRFIR, I PGC—1a . GATA-3 | IGFBP-3 7K
S I 4 W B0 1 R 5 0 R O & HELLP 25 45
fE 5 A, 3 3 B 0 T AN (B

=

=z
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