B . ph ki
i *E‘E‘**g?‘m Acta Universitatis Medicinalis Anhui
ISSN 1000-1492,CN 34-1065/R

(RMERRFEER) MBEH KRR

A - 8 I A A0 R B 0T 0 T B 7 PR JEE ) B2 T

= mveft, BBV, ZERUK, 4R

Mz Ak Hil:  2025-12-18

51 R = HefE, BT, ZEPUK, ZR4RTE. BEMARAR AR B 6T AT ™ AR

FEMFBISWTIOL]. ZMBERIK 4R,
https://link.cnki.net/urlid/34.1065.r.20251218.0929.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-12-18 18:25:14 https://link.cnki.net/urlid/34.1065.r.20251218.0929.002

B M BRAN FR B B X0 B A B L ™ S B U B2
LI, B P, WK, 4R

CREN R BB — RSO IR I8 A, bt 100853)
WE BE OB Re R bR A IR 3 00 AT S ™ R R A B s Wi . ik ik
W 2022 4F 1 H %2 2023 4% 12 F Ri2 1 239 G125 AR O R, BRI PRAZ IR X 43 i
STHEZE (n=50)  JRUFUR & MEL (n=39) FIGFGRE M LA (n=150) , i f5 K ik 4 = il
JRAX s AaiE s (n=50)  BREFWATHA (n=50) JEE-FINETHA (n=50)
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Research on the diagnostic value of coagulation parameters and proteinuria in preeclampsia
and its severity
Feng Xiaogian, Di Ping, Li Ruibing, Li Mianyang
(Department of Clinical Laboratory, First Medical Center of Chinese PLA General Hospital,
Beijing 100853)
Abatract Objective To investigate the diagnostic value of coagulation function indicators and
proteinuria in preeclampsia and its severity assessment. Methods A total of 239 pregnant women

who visited our hospital from January 2022 to December 2023 were selected as research subjects.
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They were divided into healthy control group (n=50), non-gestational hypertension group (n=39),
and gestational hypertension group (n=150) based on clinical diagnosis. The gestational
hypertension group was further subdivided into three subgroups: simple hypertension group
(n=50), mild preeclampsia group (n=50), and severe preeclampsia group (n=50). The study
compared differences in plasma protein S (PS), plasma protein C (PC), fibrin degradation products
(FDP), fibrin monomer (FM), and proteinuria levels among different groups. The correlation
between proteinuria and coagulation function indicators in patients with gestational hypertension
was analyzed, and ROC curves were used to analyze the diagnostic efficacy of coagulation
indicators and proteinuria for gestational hypertension and different stages of preeclampsia.
Results The gestational hypertension group showed lower PS and PC values compared to the non-
gestational hypertension group and healthy control group, while FDP, FM values, and proteinuria
levels were higher than those in the non-gestational hypertension group and healthy control group
(P<0.05). Significant differences in coagulation indicators and proteinuria levels were observed
among pregnant women with different degrees of gestational hypertension (P<0.05). The AUC
values for diagnosing gestational hypertension using PS, PC, FDP, FM, and proteinuria were
0.927, 0.957, 0.967, 0.947, and 0.932 respectively (P<0.000 1). For diagnosing simple
hypertension and mild preeclampsia, the AUC values were 0.875, 0.777, 0.830, 0.678, and 0.935
respectively (P<0.000 1). For diagnosing mild and severe preeclampsia, the AUC values were
0.900, 0.776, 0.779, 0.806, and 0.847 respectively (P<0.000 1). Conclusion Coagulation function
indicators and proteinuria show significant differences between healthy pregnant women and
those with gestational hypertension. PS, PC, FDP, FM, and proteinuria levels vary among
pregnant women with different stages of preeclampsia. The aforementioned indicators exhibit
certain diagnostic efficacy for gestational hypertension and preeclampsia.

Key words coagulation function indicators; urinary protein; preeclampsia; hypertension; severity;
diagnostic efficacy
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BFYERE, HFE (FRERES) 2R,

AR HE: O BJRUEDR: @ 42 20~40 i O ImIKBRITH, @ BELZMEFES.
FEsRARdE: © BRAEABMIIBERRISRH S, @ &R0, . BEEERN: @ HS %%t
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121 IGARBRA LR AR AR E
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AR . RIBFEA ETER 6:00 AR MR IT 4R e, EH 6:00 #ik, W 24 h JRIEIE
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PS IEH 2% 1H 60%~130%, PC{HIEHZ%{d 70%~140%, FDP IE# Z#1{i<5 mg/L,
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AU TR BHE L SPSS 22.0 BMAFEATHE 20 M, iFETEEHMG I & IES
A, BL(XE£s) Fox, ZAHMILEBCRAREZRTTZ2H, PIPHEBCKA LSD-t ik ek
Bonferroni #1E; THEUHEELRH n ()R, HRILECSKH R 7R, K6 Graph Prism
10.1.6 Z:H] ROC (%ZiRk#& TAEHHE, receiver operating characteristic) HiZk, EH ROC HiZk
IHTRTRPRIIZ I RLRE, B P<0.05 NZE R H ST %5 .
28R
2.1 ANRIAR BB ELFEIHLE

AN A2 B BRI R BRI R RE . 228, 220k, BMI 8505 1T R 2HIA] LU,
SRR b HBHAE LR TR AR Z R B A =R L (P>0.05) , fnBA RIFATH
o W 1.
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Tab.1 Comparison of baseline data among different groups of patients (X £S)

Healthy Non-pregnancy Simple Mild Severe p

Variable control hypertension hypertension  preeclampsia  preeclampsia
value value

(n=50) (n=39) (n=50) (n=50) (n=50)
Age (year) 30.6244.36 31.2445.18 30.1546.31 30.3643.37 32.1444.29 152  0.19
Gestational
. 269.8149.95 271.33H1.42  275.15H0.11 269.93+12.78 267.76#14.95 168 0.15
period (d)
Pregnancy
i 0.9840.47 1.0240.52 0.95+30 0.9449.39 0.9440.41 0.15 0.96
imes

BMI (kg/m?) 23.3942.96 23.65%2.74 22.86+1.94 23.18+18 22.8342.33 058 0.67

2.2 FHBRMIEIR K REEKFER
MR EIR, IR MEAEF R PS fH. PC E 5 KT R e i 5 4R g et
HE4H, 11 FDP . FM A DL KR 8t H /K 3 T R Uk Ok vy if s 40 5 fg Rt B2l (3
P<0.05) . UL 2.
R 2 @R A SR e i A B Bk L febs R REAKFER (X£5S)

Tab. 2 Comparison of coagulation indicators and urinary protein levels between patients in healthy

control group and gestational hypertension group (X £ S)

Pregnancy induced Non-pregnancy Healthy

Variable hypertension (n=150)  hypertension (n=39)  control (n=50)

Fvalue P value

PS (%) 65.08413.88"" 81.4548.22" 86.98+47.16 186.42  <0.001




PC (%) 73.16410.13"" 88.6746.45" 92.2245.23

FDP (mg/L) 10.9942.24"" 6.78+1.45" 5.98+1.33
FM (mg/L) 15.5442 51*° 11.2442.15" 9.9542.38
Urinary albumin (g) 1.4141.39"" 0.1440.05" 0.1140.03

124.76
195.83
118.45
156.73

<0.001
<0.001
<0.001
<0.001

“P<0.05 vs Healthy control group: “P<0.05 vs Non-pregnancy hypertension group.

2.3 N R RS AR v ML T R A8 3 sk ML F AR R PR ER F K257

R S 0 e L s 2 27 42 SO 1 X 20 g Bl v T 4L 6 5 U AR B T A

BEit2rmE X (P<0.05) , HAPEE P4 PS . PC {H(K, FDP {H. FM {H LM

REEKEHE (P<0.001) . W& 3.

*® 3 ANHEEERR LSO BEFROIER L REAKEER (X159)

Tab.3 Differences in coagulation indicators and urinary protein levels among pregnant women with

varying degrees of gestational hypertension (X £S)

Simple hypertension  Mild preeclampsia  Severe Preeclampsia

Variable Fvalue P value
(n=50) (n=50) (n=50)

PS (%) 78.74144.82 66.0349.18" 50.4846.85"" 169.742  <0.001

PC (%) 81.3248.00 72.8148.03" 65.3426.85"" 54.711 <0.001

FDP (mg/L) 8.98+1.67 11.1641.59" 12.8341.52"" 73.279 <0.001

FM (mg/L) 13.80+1.97 15.2442.10" 17.58+1.87"" 46.369 <0.001

Urinary albumin (g) 0.1620.04 1.2840.46" 2.7741.46™" 112.343  <0.001

“P<0.05 vs Simple hypertension; “P<0.05 vs Mild preeclampsia.

2.4 kI HEAs K PR R A R AL S S v L 2 W A BE AT

I P BRI G b M R R A HE YR S LR 2 ROC 4k, S & Migss PS. PC.
FDP L\ K FM £l AUC 4354 0.928. 0.957. 0.968. 0.948 (P<0.000 1) , JRERMAZH

AUC 4 0.932 (34 P<0.0001) , W.3% 4.
R 4 BFeds KR E AR R 2 B3R 4T

Tab.4 Analysis of the diagnostic efficacy of coagulation indicators and urinary protein for gestational

hypertension

Detection mode AUC 95% ClI SE P value
PS 0.928 0.892—-0.964 0.018 <0.000 1
PC 0.957 0.932—-0.982 0.013 <0.0001
FDP 0.968 0.948-0.988 0.010 <0.000 1
FM 0.948  0.918-0.978 0.015 <0.000 1

Urinary albumin 0.932  0.897-0.967 0.018 <0.0001

2.5 BRI RIR K PR AR A X B R L A 32 FE T BT B Wi e a4



3 90 255 ) 1T b % PR R K PR R I R R BE TR AT ROC 4k, 45 R EoR
PS. PC. FDP BLA FM XJERalis i A0 ER FE i i 2 AUC 4359008 0.875. 0.777.
0.830. 0.679 (P<0.05) , JREEHZHr AUC 4 0.936 (P<0.0001) , WL 5.

5 BRILIEFR KPR E B0 SR MR R R EIS Wse o it

Tab.5 Analysis of the diagnostic efficacy of coagulation indicators and urinary protein for simple

hypertension and mild preeclampsia

Variable AUC 95% CI SE P value
PS 0.875 0.799-0.952 0.039 <0.0001
PC 0.777 0.685—0.865 0.047 <0.0001
FDP 0.830 0.752—0.908 0.040 <0.0001
FM 0.679 0.575-0.782 0.053 0.0021
Urinary albumin 0.936 0.872—0.999 0.033 <0.0001

2.6 BRI EHR X R B B X8 B0 B BIA0 B B R AT S W Bcse A
B 22 1) 6k 0L A 2 PR B P Sk B - SR BB BE IR A2 T ROC hik, $UR
PS. PC. FDP LK FM XJ%2 -7 5 A0 58 B2 7 AT 02 W AUC 237075 0.901. 0.776.
0.780. 0.807 (P<0.000 1) , JR&E Wi AUC 4 0.848 (P<0.0001) , W% 6.
R 6 BRMIETR B SRE B3R 1R AT A B TR BT W ee A

Tab.6 Analysis of diagnostic efficacy of coagulation index and urine protein for mild and severe

preeclampsia

Detection
AUC 95% ClI SE P value

mode
PS 0.901  0.840-0.962 0.031 <0.000 1
PC 0.776  0.682—0.870 0.048 <0.0001
FDP 0.780  0.690-0.870 0.046 <0.000 1
FM 0.807  0.720—0.893 0.044 <0.0001
Urinary

; 0.848 0.767—0.928 0.041 <0.000 1
albumin

3 Wik

THRRT R AT IR MRS G 10— Fh 2 RGu5, HORMNLGEIR A, IRRERMERE, IrsE
TR AT R % LI LTS B0, AR, R AT R I R R AR R 2 R T e
S, PR AT AR I ACREIR IR, DRIk, PR I D RE AR BRE TR AT S T R
LR, %ot T3 w2 W s ek R e b ik B A B L

AHF TR LA BT T AR B2 1 AR A R 1 i S 2 ) 5 AN T e B 7 s 2 f g 1 2y
REFEAR MR EAK 2SR, iR BN, Mik&E LA PS . PC H R ¥ H AL, FDP A
FM S, H s 5 e mphs 2 B . %4515 Bhutani et all™ 224 [ 7t 45
R, % R IR IR 1 5 B AU R I Th REAFAE AR SE e o AR R 0 e 1M R



BB L T REFE bR O AR AL, FTRE S T A A0 I A2 P I AE Y BRI O A 5% AN R
e UL L R LRI R LT RE B 2 M BUR AT, AR EIRALRISE ST, SET IMGE
R, BR T EILT)RE AL,

3Pk — DR SRR v L R IR X AR, T B, AR SR
I s 244 (R I 4 b S SR B F A A AR R 2 22 57, LR B TR AT IALE S PS fH. PC
fE &A%, FDP fH. FM EULRJRE A K Fim. Yang HIBNESTR -7 i 1 8 5 g R 2 1
FEREMINRE . HOARBRIIRE . ST M BIAAE B2, HoWrion it i B 6, 356
3 5% 10355 Tt R ) J T AT S fE B IR 3K . Rana HIBNMUR I, S E TR AT A& PS.
PC i P PR IR LR B R () 1.5~2 . 2 T DA HE AN [ 17 6 k1ML 2 E B PR 2 /K1
MIZzes, IR REUN T — o 51 Al R L A B ARG S D L, I R SO
AEAESE NI, s o R T O R A A R U R A AN AR T A, 3 Bk I A 1
KEVHFE: =R EE TR G A ThEe s F, st A 7 1A R [F e S 7
eI, o AT A A o DR v o s b B B DO e 0200, /N IR A B 4 P 45 455 2 B i 155 L
DUINEE, 3 EURE A KT R

AT FUEIL 22 1] ROC th £k 734 1 eI Fi5 b A bR B 1 X U 4 vy I s DA B AS [ ™ S AR JEE
SR RTHI IS W kRe, AR EoR, PS. PC. FDP. FM JJR 2 [0 S o v il 350 A 8 e i
CWE, 5 0l R £ 4 00 BP0 iy i R A R i BT SUY 5 ThD PR B AR S e (2 W e
(AUC=0.936) . X5 A ALILRMM, w5 RE AR T EE R T B /NN
AR RE A . SR B ST I /NEORT R T ST A AR R R R I
IHRERRAS IS 0T, RERDIG SO . AT RS A B AN AE Th RERRAS I SRSk, PS SR
PEARAR E S ™ AR L 2 IR A G, W] DAE R R Z e bn A T URA T AT AR . 4
Bl SCHRIY,  PS i 1 B RT e LT AR I PR B L, T i 45 SR T e xR mi e B —
SE M T A -

AT T RHT N R G VAL B DI RESR PRI & JR B L AE TR BT W b (e, W
TEARERIN P IR HIE I, IR S % . RRERFEEAR OUHREA) BN, 4
RHESVERZ IR BRI e B SR Z B EE VT, IRV TR AR TR BTN, 7 A Ak
KEEAR S 2O KBV FURE— PR

g5 b, BELThRETEAR-5 IR X AT S Wik RE R 4F: FDP. PC NBE 4R I At ik
R TEAR: PR ) Bl i S R TR AT e A iR, & TR PS SR
HETRATRE i, WHTREDZE. IRREBCRA “IREAVIH + PS 2407 &
S, ST RS WHAERR L S T PR RCR

SR



[1] FHEE, T2, T R, & 88 EORTESEGR I & i 2 0 3 R 45 )= v i R [3].
LRI 244, 2020, 55(9): 1466-8. doi: 10.19405/j.cnki.issn1000-1492.2020.09.029.

[1] Wei W W, Li X L, Yu Z, et al. The application of Doppler ultrasound in evaluating the
pregnancy outcome of pregnant women with HDP[J]. Acta Univ Med Anhui, 2020, 55(9): 1466-8.
doi: 10.19405/j.cnki.issn1000-1492.2020.09.029.

[2] Pifisg, BEELHE, F 4, & TIRATH S BHAR I PR ], B Era R 2R &, 2020,
47(4): 388-93.

[2] Jia Y J, Cui H Y, Feng H, et al. Pre-eclampsia and maternal diseases later in life[J]. J Int
Obstet Gynecol, 2020, 47(4): 388-93.

[3] P2, BRAEAR, my MR, 42 P i A 0 S e = IR AR Ja 6 IR 3R B2 Wit 18 23 17 [9]. i [
4R, 2024, 39(12): 2222-7. doi: 10.19829/j.zgfybj.issn.1001-4411.2024.12.022.

[3] Lin R R, Qiu D W, Gao G D. Risk factors and diagnostic value of laboratory blood indexes in
mild preeclampsia[J]. Matern Child Health Care China, 2024, 39(12): 2222-7. doi:
10.19829/j.zgfybj.issn.1001-4411.2024.12.022.

[4] Wei H, Liang L, Song C, et al. Regulatory role and molecular mechanism of METTL14 in
vascular endothelial cell injury in preeclampsia[J]. Biomol Biomed, 2025, 25(3): 682-92. doi:
10.17305/bb.2024.10963.

[5] Alshaikh N A. Protein S: a central regulator of blood coagulation[J]. Clin Lab, 2022, 68(8). doi:
10.7754/Clin.Lab.2021.211010.doi: 10.7754/Clin.Lab.2021.211010.

[6] Hh R o I/ B2 g3 23 Dk R T v ML S 27 4. AR g 30 e ML Hs R 278 48 79 (2020)
[3]. HFAEE R 4% &,2020,55(4):227-38. doi:10.3760/cma.j.cn112141-20200114-00039.

[6] Hypertensive Disorders in Pregnancy Study Group, Gynecologic and Obstetric Branch of
Chinese Medical Association. Guidelines for diagnosis and treatment of hypertensive disorders in
pregnancy (2020) [J]. Chin J Obstet Gynecol, 2020, 55(4): 227-38. doi:10.3760/cma.j.cn112141-
20200114-000309.

[7] JESTIR, 225K, -9 BT A 2 A S E S AR [3]. h AR B R 3, 2024(11):
965-8, F0003.

[7] Tang W P, Li X T. Early cognition and conceptual evolution of eclampsia and preeclampsia[J].
Chin J Perinat Med, 2024(11): 965-8, FO003.

[8] 45 B, i E B, 9w i WA ML A Fadk R [3]. Bt P2l 4% &, 2023, 50(4): 405-8,
420.

[8] Liang J M, Liu G C. Research progress on the pathogenesis of preeclampsia[J]. J Int Obstet
Gynecol, 2023, 50(4): 405-8, 420.

[9] Roberts J M, Rich-Edwards J W, McElrath T F, et al. Subtypes of preeclampsia: recognition
and determining clinical usefulness[J]. Hypertension, 2021, 77(5): 1430-41. doi:
10.1161/HYPERTENSIONAHA.120.14781.



[10] Xu C, Li Y, Zhang W, et al. Analysis of perinatal coagulation function in preeclampsia[J].
Medicine (Baltimore), 2021, 100(26): €26482. doi: 10.1097/MD.0000000000026482.

[11] Bhutani N, Jethani V, Jethani S, et al. Coagulation profile and platelet parameters in
pregnancy induced hypertension cases and normotensive pregnancies: A cross-sectional study[J].
Ann Med Surg (Lond), 2022, 80: 104124. doi: 10.1016/j.amsu.2022.104124.

[12] zZhang Y, Li H, Guo W, et al. Predictive value of coagulation function and D-dimer for
pregnancy outcome in pregnancy-induced hypertension[J]. Am J Transl Res, 2023, 15(2): 1150-8.

[13] Yang Y, Le Ray I, Zhu J, et al. Preeclampsia prevalence, risk factors, and pregnancy
outcomes in Sweden and China[J]. JAMA Netw Open, 2021, 4(5): e218401. doi:
10.1001/jamanetworkopen.2021.8401.

[14] Rana S, Lemoine E, Granger J P, et al. Preeclampsia: Pathophysiology, challenges, and
perspectives[J]. Circ Res, 2019, 124(7): 1094-112. doi: 10.1161/CIRCRESAHA.118.313276.

[15] Alese M O, Moodley J, Naicker T. Preeclampsia and HELLP syndrome, the role of the
liver[J]. J Matern Fetal Neonatal Med, 2021, 34(1): 117-23. doi: 10.1080/14767058.2019.1572737.
[16] Burton G J, Redman C W, Roberts J M, et al. Pre-eclampsia: pathophysiology and clinical
implications[J]. BMJ, 2019, 366: 12381. doi: 10.1136/bm;j.12381.

[17] Peng J, Zhao Q, Pang W, et al. Changes of coagulation function and platelet parameters in
preeclampsia and their correlation with pregnancy outcomes[J]. J Clin Hypertens (Greenwich), 2024,
26(10): 1181-7. doi: 10.1111/jch.14893.

[18] de Almeida L G N, Young D, Chow L, et al. Proteomics and metabolomics profiling of
platelets and plasma mediators of thrombo-inflammation in gestational hypertension and
preeclampsia[J]. Cells, 2022, 11(8): 1256. doi: 10.3390/cells11081256.

[19] Shao H, Gao S, Dai D, et al. The association of antenatal D-dimer and fibrinogen with
postpartum hemorrhage and intrauterine growth restriction in preeclampsia[J]. BMC Pregnancy
Childbirth, 2021, 21(1): 605. doi: 10.1186/s12884-021-04082-z.



