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Abstract

Objective: To preliminarily explore the significance of coagulation indicators, platelet parameters,
D-dimer and liver enzymes in the clinical diagnosis of preeclampsia (PE) and analyze the related
risk factors. Methods: Pregnant women who were hospitalized for delivery at the First Affiliated
Hospital of Baotou Medical College from January 2019 to January 2024 and met the inclusion crite-
ria were selected as the research subjects. The clinical data of 95 cases in the case group and 49
cases in the control group were analyzed. SPSS 27.0 statistical software was used to conduct uni-
variate statistical analysis of the baseline data and laboratory test indicators of the research sub-
jects, and to screen variables with statistical differences to construct a regression model. Three
groups applied multiple classification Logistic regression analysis to screen the risk factors for the
onset of PE and its severity. ROC curve diagrams were drawn to illustrate the risk factors affecting
the severity of PE. Results: The probability of PE onset was related to advanced age, primiparity and
family history of hypertension (p < 0.05); decreased prothrombin time (PT), increased fibrinogen
(FIB), thrombin time (TT), mean platelet volume (MPV), alanine aminotransferase (ALT), lactate
dehydrogenase (LDH), all increased the probability of PE onset. The severity of PE was related to
advanced age and family history of hypertension; low PT and high TT, PLT (platelet count), MPV,
LDH were factors affecting the severity of PE; the ROC curve graph of PE risk factors showed that the
optimal critical values of PT, FIB, TT, PLT, MPV, LDH were 11.05, 4.105, 14.05, 174.5, 187.5, 182.5,
respectively. Conclusion: Preeclampsia is a group of multifactorial related diseases. Advanced age,
family history of hypertension, PT, FIB, TT, PLT, MPV, LDH are risk factors for the severity of the
disease and have predictive value for the severity of PE.
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1. 5|

TR AT ¥ (preeclampsia, PE)VE N UEURIAMA H & K BEAG 22 4 (0™ 5 IR R AE[1],  FImRFRIE L5 R4k
I T = (EIRE 4 /NS4 - > 140 mmHg A/EEFIKE > 90 mmHg) & B &R AR (24 h JREEH >0.3
g BRBENLRE FIPHTE), % 1242 20 MG RO R RZ RaDi6e, WRBEIREAK. 2 E65). FE
(ChRERrG . V) MR RGOSR )55, 3 ) T 9 AR 2 0 1 B 22 RESE BB T2 [ 2],
PR B 0 )5 6 i . e ARG R 2%~10% [3] [4], BHEERZA AT 7 . B
JLAET-29 50 Jifsl, FRIE SRR ERN 2.7% (FGHH X & =), A SRAERG R A3 IE 4.6% [5] [6]. T A A
VBN 7= J = ) LB SO I DB IR TR 35 4], AN BBt 35 BRI 22 4, B o RE 0 A A0 T W ot )
OV R« AR SR B IE S5 44k R i 01 98 1 RIS

VTR U R AR TR AT B, 4875 A B 1 9O S I 2 L B B B AR AT, 2 S MR o
Sgomit AR BB, BTG IR KSR . AT 7@t pi i 5t e 78, RGeSt 7 PE BE S
{e R 2101 () 28 Kb % SE 56 = S 8GR i 1w . BRI Th A . AT ThREZE A% O iR bR), B 16 BIIOR R A4 K R
f1h D IR R 1
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2. ik
21 FER

[ PR 2019 £ 1 & 2024 48 1 A T RSkEZB S — R EBE R 2 22 0. s mff &2
bR AL (7 AT L2200 44 Bl e AT EE R 4142 1 BT 491 Boxk B AR P AL &80 3k Pl B R e S9N 5 4
IEFGEIRIZA 49 . AWAFRHE: (1) FF& TMATIIRIIRIR S W (2) WRABAZ 2R Lo 30 1w (3)
FRRUEIR BAREAL: (4) MEBURITF 4. HEERIRER S (1) WRURG IF IR Ak o i s K v i e 4k % PE 93
Bl; (2) AAAEZBE RGIEMMVETIA(CL Wiy B F LRGN 3) #iZIGILKE S+ H (B
FEY ORI A e B8 PR RIG); () AT EaVEL QYRGS 2210, (5) SEURIA) B SBUR G #

2.2. ZIRINE

T A (] FE T R G WO TR AT SAZEL L R R AT AL SO IR A = A 2 A i Bk (1) — BT R:
R BEURVCE. PRIR. RKEE . (2) ARSI IS5 © Hiffe St i E R 7 (PT) . 448
HER S E(FIB) 7 & MG RN Al (APTT) . &EMLEGRS [RI(TT)); @ M/MRFEF(MPY))., LMk Z 5
(MR E(PLT): B D-—Z&4&(D-Dimer); @ HEE(H N A (ALT). BEHAB(AST). AR AR
(LDH). stk REE(ALP)).

2.3. GIHESH

12 H SPSS 27.0 #HATS M. IFEEIER A £ SREERIR, BRI R R R IIE: TR
= X HREHL R4 EU A, 795 A IEAS 20 A B RO AE AR AR 56, R IEZS 20 A0 44 R A Mann-Whitney U #5565
Z B (IEH IPE/E L PE ZH)HHRAT & IEA /A R SR 2 7 2504, JE RS MEER MR Kruskal-
Wallis H #5568 . TH A0TSR FABU R S bL IR, ZHIRI EL S BN 2 x 22 K50 A 2 x C2 ke . W Al
FOPMT IR AR B AN [l A AL . % T Logistic [BIVARER M Mrm 41 - X IR G K &, B ¥
Logistic [Al VAR AL PPl 7 AR L R 5 . BOE A /K iE @ = 0.05, p<0.05 HEAAGIHFE L, p
<0.01 WEFEGITFEES . B ZE TIERE M Z(ROC)ITASIZ WAL, THH LR FHB(AUC)ENE
PPN FEAR, W8 S FE bR s I A .

3. &R
3.1, —iiER

KREFFEAIN 144 BIUE R L AR NI FE0 %, o PE JRBIFEAS 95 1l (& AN [F) ™ B R B 4 L), fe il
WHIEREA 49 ], PE d4EHS X [H] 22~42 % (3911 32.36 + 4.18), I/~ 5Lk 72.6% (69/95); X} ML 4% /A5
22~41 % (¥1H 29.59 + 4.07), 477 5L 42.9% (21/49).

& RIS AT ] - o R SR LRAFAE, B R MK 0 =0.05. SEil2E b o ol 4 ek
TEURLEBI(> 35 &) e ML SRMGE A% 52 SR 2 KT 03 v 10 R, 2 ) 72 R 388 vt . 35 1 (p < 0.05).
TEWZE 1 HE A .

3.2. PE RG4S L Eiatn e E R o4

fE PE MR RERAR TG L T, AW FURARREM I BE(PT/APTT/FIB/TT). MM ZE(MPVIPLT) S
DIRE(ALT/AST/ALP/LDH)E K BETR bR, Ziit BIE B a = 0.05. Heil o Hr o< : o I AL R I (7] (APTT/TT),
ML NMEARFA(MPV) 21 V57 E40(D-D) M AT BEF5 b5 (ALT/AST/LDH) 5 5 2 v - % WA 4, 17 6 1L il B B} 1) (P T)
RERE, ERAGFEEN(p<0.05); F4EEAEFIB)EZETEmi&s, M/MUTHE(PLT) B il i ik
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Wi (ALP) A7 AE B AR, (EORIAGETH 2 B Z P BIE (p > 0.05). HLAREETEN % 2.

Table 1. Comparison of the general data between the case and control groups

= 1 A S RA—RBE R

iSES X HEZH Jo il 20 p 1H
e
<35 44 (89.8) 63 (66.3) 0.000"
>35 5(10.2) 32 (33.7)
PR (IK)
<1 28 (57.1) 69 (72.6) 0.072
>1 21 (42.9) 26 (27.4)
eV
X 45 (91.8) 65 (68.4) 0.000#
H 4(8.2) 30 (31.6)
IR IR 1.878 £0.857 2.305 +1.329 0.021"
"p<0.05, ERALIHFEEL. p<0.001.
Table 2. Comparison of maternal blood biochemical indicators between the case group and control group
= 2. fmflA 53 RE Z MR E (L F e Arbb
Xof fE2H A
F5EN - - pH
Xts Xts
PT 10.316 + 0.558 9.912 £ 0.621 0.000™*
APTT 28.059 + 2.091 29.185 +4.162 0.030"
FIB 4.193 + 1.059 4.405 + 1.485 0.368
TT 13.943 £ 0.747 14.744 +1.793 0.000™
PLT 205.082 £57.737 201.404 + 78.106 0.787
MPV 11.0122 +1.135 11.530 + 1.082 0.006"
D-D 0.622 £ 0.592 1.041 £1.642 0.019"
ALT 8.816 + 4.246 21.478 +31.995 0.000™*
AST 16.085 + 3.787 29.255 + 37.114 0.001"
LDH 202.568 + 38.445 288.847 + 136.850 0.000"
ALP 197.381 + 97.512 167.588 + 43.815 0.091

"p<0.05, ERHERITEE L. #p<0.001.

3.3. PE < %E— T Logistic B3

AWFFER N D GEit 22 8 5 Sei AR bR AR, 70 M3 — T Logistic 811473 Hrisi Y .
Xt AR R HAT bR AEAL GRS (i D T SR 3), BUE R EVERE o = 0.05, I [RIAREARRT] PE K

A ST XS R 7O o R EEE LE(OR) . BAR AR R R BoR A IRE S PE fRESTTHA R, (HE
T SR LIRSS PE MR AFAERIR, AW AR LN 2 B R
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Table 3. Description of the variable assignments for the binary Logistic regression analysis
2 3. T Logistic [EY3A5>#rH0EE S M E A

FSES TR AEL B B
Hili #H=0, & =1
PE =0, & =1
i s SRk S =0, & =1
FEK ¥IF= =0, &5 =1

3.3.1. —m&EN
P2 PR IE L 4 22 50 AIE (2 = 162.642, p < 0.05), FRHAFRITEIRE35 %) il k5% A% s K )
FEUEDIR S 2T BT 2 95 (0 0037 f B PR 25 (p < 0.05) 0 FLAAS IRUe: 28 450 J% B8 435 IX IR ¥ L 36 4.

Table 4. Binary Logistic regression analysis of the general data
F 4. —RZERBZIT Logistic YIS Hr

PSS B SE Wald p OR 95% ClI
e 1.408 0.556 6.407 0.011" 4,089 1.374~12.167
IR -0.89 0.407 4,782 0.029" 0.411 0.185~0.912

e I KR S 1.303 0.589 4.895 0.027 3.681 1.160~11.677

"0 <0.05, ZERERIEE L.

3.3.2. M LiBHR

AR Fi it 24 L(x? = 110.185, p < 0.05), 21 I i A AL 8 AR R /K T PT PLR = 7K P9 FIBL TT,
MPV. ALT 1 LDH #& PE &% HIfGK K & (p < 0.05), iz bigkrb i APTT. D-D Al AST iX
JU R 3= A& PE IR LR (p > 0.05). 1 IL3% 5.

Table 5. Binary Logistic regression analysis of blood biochemical parameters
2 5. Mm% HIEFRAI =TT Logistic EYA5 47

FHRHE B S.E Wald p OR 95% ClI
PT -0.933 0.474 3.869 0.049" 0.393 0.155~0.997
APTT 0.145 0.095 2.330 0.127 1.156 0.960~1.392
FIB 0.691 0.276 6.281 0.012" 1.996 1.163~3.428
TT 0.729 0.291 6.279 0.012" 2.073 1.172~3.665
MPV 0.642 0.274 5.500 0.019" 1.900 1.111~3.248
D-D 0.512 0.410 1.562 0.211 1.669 0.747~3.727
ALT 0.121 0.053 5.308 0.021* 1.129 1.018~1.252
AST 0.012 0.039 0.089 0.765 1.012 0.937~1.092
LDH 0.012 0.004 7.604 0.006" 1.012 1.003~1.021

"p<0.05 EFFGIUFEEL.

34.PEEEENREESEST
MCHE v I T W PR 23 b v, R U BA S R A = AN R 2 s g Xt BE4H.(n = 49) FIw AT HAZH.(PE 4,
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n = 44) J% PR T2 (n = 51).

3.4.1. —RER I

fFEXTIE A (n = 49)4E WS /0 Aii 22-41 % (1 29.59 + 4.07), #I7=5EE 57.1% (28/49); PE 4l(n = 44)4
% 25~42 % ()18 31.45 + 3.86), #IF=ELM 75.0% (33/44); FEJE PE ZH(n = 51)4E#4 22~42 % (J1H 33.14 +
4.33), W= 70.6% (36/51). J@iT 2C x )2 K5 o b = 4L BHASRFES 5, @ BRI o = 0.05.
R HT R SEREE35 %), miUEBEE 5, #nHs PE Witk RARE B R AR &

RSHOR W IR Geih 522 573 (p > 0.05). T W4 6 Hdl 77«

Table 6. Comparison of general data between the three groups including normal, PE and severe PE
# 6. [E%. PE. E=[E PE Z{AAE—RRERILLE

BN 1B PE 41 HEFPEA p i
GHI
<35 44 (89.8) 31 (70.5) 32 (62.7) 0.002"
>35 5 (10.2) 13 (29.5) 19 (37.3)
FER(K)
<1 28 (57.1) 33 (75.0) 36 (70.6) 0.174
>1 21 (42.9) 11 (25.0) 15 (29.4)
EN/3d
x 45 (91.8) 34 (77.3) 31 (60.8) 0.001"#
f 4(8.2) 10 (22.7) 20 (39.2)
TR 1.878 +0.857 2227 £1.327 2.373+1.341 0.065

"p<0.05, ERALHFEL. p<0.001.

3.4.2. PE EEE N MAE HFEFAERS

Table 7. Comparison of blood biochemistry parameters between three groups including normal, PE and severe PE
#F# 7. [E®. PE. E=[E PE Z4RAAIMRE L FIEFRELER

% Ej%“ZE IiE H ﬁ};t{: PE 41 o f
X=*s X=*s X*s
PT 10.316 +0.558 10.086 + 0.650 9.758 + 0.557 0.000"#
APTT 28.059 + 2.091 29.264 + 3.698 29.116 + 4.567 0.089
FIB 4.193 +1.059 4.243 +1.021 4548 +1.797 0.364
TT 13.943 +0.747 14.418 + 0.905 15.031 + 2.280 0.001"
PLT 205.082 + 57.737 226.186 + 72.421 180.510 + 77.252 0.006"
MPV 11.012 +1.135 11.340 + 1.155 11.692 +0.999 0.007*
D-D 0.622 + 0.592 0.717 +0.688 1.313 +2.108 0.063
ALT 8.816 + 4.246 18.244 + 31.684 24.078 + 32.320 0.001"
AST 16.085 + 3.787 21.651 +14.837 35.667 + 47.807 0.003"
LDH 202.568 * 38.445 216.324 + 65.568 344.750 + 151.149 0.000"#
ALP 197.381 + 97.512 180.200 * 46.221 154.212 + 37.298 0.138
"p<0.05, ERALGIHFEL. p<0.001.
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PE J™ L FE 5 (1 VB AE AL 248 bR IR R M 45 SR B IEW 4L, PE 4. 5% PE 2240 Ml B AL 2
FekR ) PT. TT. PLT. MPV. ALT. AST Ml LDH &40 Z 24 it & X (p < 0.05); 1fj APTT.
FIB. D-D 1 ALP [X 340 A 2 5 3% A Gi it 2% 5 L (p > 0.05). TEWL# 7.

3.5. PE T EZE B Logistic [EYA5#7

FeT IR I PR 2 IR A P 2 73 96 Logistic [BIASRY, 57 PE ™ BAR 70 AL R (LA IR
TN 8), WEREVERE a=0.05. Gt RER: FERIEIRE35 ). AR g e & i
F7KF B FEAR A 2 5200 PE B 70 RIS R R 2K, L EEE EE(OR) A AR X IA) 1 WL 2% 8 it

Table 8. Description of the categorical data assignments related to PE severity

%< 8. PE ™ EZE X 5 L ERMR E AR

FSES AR 5B
E% =0

PE /= 25 BE =1
HEF =2

35.1. —RHH
T TR Y 38 5 SE 1 24 B0AIE (% = 22.616, p < 0.05), SR R IEURIR AR (=35 %) b e ML 1R 1A% 5 TR
TP U9 155 00 = ) AT S R DR R (p < 0.05) . HH 5 KU LB K BB A DX TR) 3 L 2% 9 Hdh 23 A -

Table 9. General data-ordered Logistic regression analysis of PE severity

% 9. PE mERZEWN—REREF Logistic [EVA5 7

AR 3= B S.E Wald p OR 95% ClI
e 1.021 0.387 2.636 0.008" 2.775 1.299~5.927
w17 —0.665 0.356 -1.869 0.062 0.514 0.256~1.033

e ML R 5 s 1.147 0.397 2.889 0.004* 3.148 1.446~6.854

"0 <0.05, ERERIEE L.

3.5.2. Mm% HiEts

Table 10. Ordered Logistic Regression analysis of blood biochemical indicators for PE severity

5% 10. PE =EIEERVNE S LIEFREF Logistic B35 H

FHRHE B S.E Wald p OR 95% ClI
PT —0.937 0.354 —2.649 0.008" 0.392 0.196~0.784
TT 0.538 0.194 2.776 0.006" 1.713 1.171~2.505
PLT 0.010 0.003 2.837 0.005 1.010 1.003~1.016

MPV 0.558 0.204 2.732 0.006" 1.747 1.171~2.607
ALT -0.019 0.012 ~1.570 0.116 0.981 0.957~1.005
AST 0.039 0.022 1.783 0.075 1.039 0.996~1.085
LDH 0.014 0.003 4.568 0.000" 1.014 1.008~1.020

"0 <0.05, ERERIEE L.
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R Gt 228 L (® = 96.573, p < 0.05), Z 4 M A AT bR R ZKP 1) PT DA =i KFRY TT. PLT.
MPV F1 LDH J2&5% i PE j™ B2 B i) fa s K % (p < 0.05), 14 Mk AL A FR bR i) ALT. AST 1X 5 Il [l
AR PE ™ H R AL B fE R K Z (p > 0.05). 1 L% 10,

3.6. PE iR EREHEXE RN ROC L E

PE K5 ™ EHFE A SR R 1) ROC #iZkIE: PT: AUC=0.710, 95%Cl: 0.623~0.797, p<0.05, ROC
285 Hr s PT $ehn s BT E N 11.05 (LS IBE A E); TT fabr A S22 B3 1 (AUC = 0.274,
95% & {5 [X [A] 0.190~0.358, p < 0.05), HH 2 Wi Ge A IR, 18 £ 5 $5 505 IR 15 i (s S4By 14.05; PLT:
AUC = 0.517, 95% Cl: 0.422~0.611, p < 0.05, ML ZFIEHTFHH PLT & EIfFE AN 174.5; MPV:
AUC =0.358, 95% Cl: 0.258~0.448, p <0.05, RIWLEREHEH MPV & iIE F44E 0 187.5; LDH:
AUC = 0.278, 95% Cl: 0.195~0.362, p < 0.05, R#ELIEIRECHEE LDH SfEIm EH 182.5. L%
11,

Table 11. Factors related to disease severity—the receiver operating characteristic curve

F 11 RiRCERERXERE—XE TIFFEmhL%

AUC p 95% ClI

PT 0.710 0.000" 0.623~0.797
T 0.274 0.000"% 0.190~0.358
PLT 0.517 0.732 0.422~0.611
MPV 0.353 0.002" 0.258~0.448
LDH 0.278 0.000" 0.195~0.362

"p<0.05, ERALIHFEEL. p<0.001.

ROC g%k
1.0 —
BREGSRIR
—PT
—TT
08 : —PLT
— MPV
— LDH
— 5%
0.6
&
%
E
04
0.2 - - i -
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1- /R

Figure 1. ROC plot of factors associated with the severity of PE onset
B 1. PE xR ERREHXERER ROC HhzkE
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4. ¥1ig

ENRI L RBESEFBORIREE =T, @@ AR A RRREE T . AU RIS A
& PE ARSI RS R T, BB HE RS, 5 Zhang E[7]IF ARG W EA — 8. =
XA HTUESE, & JF s iRy, SOGRIBHE L 5] B8 N PE & HERE, Williams 25[8]HF 7R B, XU
o7 v L e SE A 0 vy oL RV A T 28 2.6 1%, ANHIF AL 5 EAHTT

B MINREIEARTE PE RS Wi ARG VPG P A 2 o H AT FRBE 40 18 0= R g 6 00 (1 458 1f. Th
febr FEAH PT. APTT. TT I FIB. &EURIAE ot R 5 R A BRI SBeREAE, &I - 4R ML 4ERE3)
VA, TEMRIRBIBEER . Um BRI BRIy, % PR RN R AR L, R RO ECAR 9]
AHIE T B 20 5 5 2 20 BT 15680 APTT Al D-D BEAN A2 PE R AR S G IR 25 A & PE M B FEE (1
KKK, 5 Rolnik Z:[101422) APTT 1 D-D 5 PE (/" EAEF LHEBER R 8. PT B S50
(1) PE i W36 0, B & PE ZA@eiinE ek M &R, S5 BE[11RIL, &S HAEihe
Wr PE " AR A — EME SR — 8. A5 FIB & PE KGRI LG &, (HAE PE " ERH
AR ZR . X 5 Roberts & A\ [12](0AF 55, FIB /KTt i 5000 ™ AR EAH A — 3. TT JhE 334
M PE A&05 XSG I, [R5 PE ZE 4050 I 2 1) f [ PR 3%

PLT #l MPV & —AHATA /MR E . /MG A 58 80 M A AR AR, BB T RR: il
M N B B SE B, PELERF I AR S J7 T R 556 QB E FH[13] . AW 5T HT 1550 PLT A2 PE 228 K (1)
faRiR %, PLT Fhmal B2 a5 B R fER N & . 5 AlSheeha Z[14]8F 7RI, PLT FF&] LA
AW PE B RAEDHTT . MPV Tl S22 101 PE &7 K6, [FI tB/2 PE Z2 10500 In = 1 & k6
. M/MRSEUR TN PE & AE K™ B R A TS 1) RAFHRFR[15], X 5 A S e s FAH 5

JE B /KPS PPl I S 4504 5 AR D) BRI DG AR WORR 6 . R AT IC o8 BRARHE R I R Gu /N3l
ikiz2E[16], FHUEZ AL MIRS) /1% &AL, s B s 45 B A S UK E[17]. 13 ALT 5
AST 7KV 55 T i rTE N VPAS 0 175 S Ak SN R 10U IR B B TR AR . A ST H AST ASA2 PE R AR G
BRI, ALT & PE RIWHIMKAERR R, 28 ALT KF5 PEREHHRHZ B &M, HERS
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