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Clotting and Fibrinolytic Activities in Preeclampsia

J.H. Lee, M.D., T.H. Kim, M.D., Y.W. Suh, M.D.
Department of Obstetrics and Gynecology, Keimyung University, School of Medicine,
Taegu, Korea

D.S. Kim, M.D.
Department of Clinical Pathology, Keimyung University, School of Medicine,
Taegu, Korea

To investigate the alterations of clotting and fibrinolytic activities in preeclampsia,
the platelet, fibrinogen, D-dimer, plasminogen, antithrombin III activity, a_-plasmin inhi-
bitor and protein C were assayed. The peripheral venous blood was sampled from 20 nor-

mal pregnant women as control group and 35 preeclamptic pregnant women as study group
in the third trimester.

The age and maternal body weight revealed no statistical difference between control and
study group. The gestational age was statistically different (p < 0.001) between control
(40.5 = 0.6 weeks) and study group (35.8 = 0.8 weeks), but all in the third trimester. The

neonatal body weight was also statistically different (p < 0.005) between control (3552.5 +
176.4 g) and study group (2472.9 + 357.9 g).

There was no statistical difference between normal pregnancy and preeclampsia in D-
dimer, plasminogen and protein C. The platelet count was decreased in preeclampsia com-
pared with normal pregnancy, but statistically not significant. There was a decreasing ten-
dnecy (p < 0.1, p > 0.05) of ¢_-plasmin inhibitor in preeclampsia (82.0 + 9.8 /5, n= 25)
compared with normal pregnancy (96.0 +7.2 %).

The fibrinogen showed statistically significant decrease (p < 0.001) in preeclampsia
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(359.8 * 32.6 mg/dl) compared with normal pregnancy (432.7 +28.0 mg/dl) and antithrom-
bin IIT activity showed also statistically significant decrease (p < 0.001) in preeclampsia
- (60.3 £6.1 %) compared with normal pregnancy (70.53.2 %).

The platelet count (p < 0.05), antithrombin III activity (p <0.05) and fibrinogen (p <
0.05) showed statistically significant discrimination by the stepwise discriminant analysis
with platelet count, fibrinogen, D-dimer, plasminogen, antithrombin III activity and protein
C as independent variables between normal pregnancy and preeclampsia. Normal pregnancy
and preeclampsia could be classified by the determination of platelets, fibrinogen and anti-
thrombin IIT activity in 70.9 % of the grouped cases. There was statistically significant dis-
crimination between normal pregnancy and preeclampsia in the gestational age (p < 0.0001),
fibrinogen (p < 0.0001) and antithrombin III activity (p <0.0001) by the stepwise discrimi-
nant analysis with gestational age as covariable. Normal pregnancy and preeclampsia could

be classified by the determination of gestational age, fibrinogen and antithrombin III activity
in 83.6 /4 of the grouped cases. The protein C was not changed, but antithrombin III activity
was decreased in preeclampsia. It could be concluded that clotting activity was increased in
preeclampsia. In the preeclampsia, «_ -plasmin inhibitor showed a decreasing tendency and
fibrinogen was significantly decreased, which meant that the fibrinolytic activity was in-
creased with preeclampsia.

There was no effect of preeclampsia upon clotting and fibrinolytic activities in the fetus.
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Table 1. Clinical characteristics of contr_g_l and study group _ | _ .
L(El_mractenst;nzls -* Control group Study group Significance
(n=20) (n=35)

Maternal age 27.5%1.2 29.7 £ 1.3 NS
Systolic blood pressure (mmHg) 114.5 £ 3.8 160.7 £6.2 <.0001
Diastolic blood pressure (mmHg) 723 %3.5 102.9 £ 5.1 <,0001
Proteinuria* 0 25103 <.0001
l:dema** 0 1.7 £0.3 <.0001
Maternal body weight (kg) 68.0%2.3 67.2%*39 NS
Gestational age (wk) 40.5 0.6 35.8£0.8 <.0001
Birth weight (g) 3552.5%+176.4 2472.9£357.9 < 0005
Apgar score (1 min) 7.8£01 64109 NS
Apgar score (5 min) 9.0%£0.1 7.5%1.1 <05

Data are presented as mean £ SD
*Semiquantitive dipstick recorded as 0 ~++++

**Semiquantitive estimation as 0 ~ ++++

NS: Not significant

(P<0.0001), sb#ZiAMm A 102.9+5.1 mmHg(p<0.
0001) ZHAR 2.5+0.3(P<0.0001), i#HE 1.7+0.
3(P<0.0001) 2~ #HKEEA Hsted ?HEETE']‘DE 5E
g ERZE Qddon, & e FipiiE 2Tk
o] L% FfFadle FrRolqlth. iR mjﬁ;% 8
T HEHREE Alolol HEHINCZ FES ZE7L
A1, HiEe #HEEEl 40.510.6:8, HEHF
o] 35.8+0.8:H2 HithoZ FESHA (p<0.001) F
FIHAE ol A HERBECE AT, 22y HEED B
S0 DEUF RS EiRE AT, HAR BE
T EMEl A 3552.5+176.4g, HHERA 2472,
9+357.9g o2 Hiitayoe 2 AsHA (p<0.0001) F
FIRE A o] ATt FER 14 Apgar Bl
= HEHED HRE Al FEI 227 ¢
T, 5% Apgar #ifole HEEI HREHEAllJ &
o2 FRET R (p<0.05)7F AU (Table 1).
IR PHEEREE Atoldl m/MRE 220.7+20.

D

0(x10%/pl), 187.0£28.7(X10%/pl) 2 -FRIRILE A
Sou HiMeE FES ZRT AR, BEER
e ERDEclA 432.7+£28.0 mg/dl, FREAA

359.8+32.6 mg/dl 2 #HiiFrH9o 2 & 3HA (po.
001) FainifEclA A MEHAT. D-dimer = #
il M 0.35%0.22, ¥ HBEM 0.63+0.322 F
mEE A A4 WESH ALY Mo s FESHA
orerct. Plasminogen & HfMEED} #H5 iAol

LS AL

i,
L.

£®7} 992, antithrombin Il [FEEES HEEA
A 70.5+£3.2%, #HEEAAM 60.316.1 %= FHRIAI
sEol A Histaye 2 A ESHA (P<0.001) wA RIES
At}t. a,-plasmin inhibitor & 7k #iRE Hsh
EBEE 3565 25fldM T RARERE 4 7 UM
=0 ¥mElA 96.0+7.2 %, FHEEA 82.0+9.
8% HitieZ AEY EE(pQ.1, p0.05)<
olyub FEFIEAA F2 #@EHE UE Ao
Protein C & HEEY HEE Alolo] ZRE7L 8l
t}(Table 2).

9] &8+ independent t-test #EHo|, If ik
Elo} #iHEKiER MiREs WEHEBE 747 WL
B E st o= L #lBSo] ertE YolR
71 ®al ExPgFnlaths 8t 2T, a-plasmin
inhibitor = HRF 354 ZftdAM ke HfTEHA
Zat 7)ol ERERGIgHToA BHEE S BAA AL
webA iR, #HESER, D-dimer, plasminogen,
antithrombin I &M, protein CS Zt7] SR
W2 ERMERIIATESSE antithrombin [ iEiEEE )
Wilk’s lambda & 0.90931 (p<0.05)©1 T, M MRe]
Wilk’s lambda & 0.87296(p<0.05)cl1 2™, fi-
brinogen 2] Wilk’s lambda & 0.83696(p<0.05) 2.2
S HREH Aol 55 Ae B
(Table 3). =3 IEXEERPIR s M MRol
b #ll4REY 0.517, FEEdEdL FUBI{REZE 0.
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Table 2. Assay results of clotting and fib

rinolytic activity in control and study group

———

;ﬂ.ssay Control group Stua.:l:.r group Significance
(n=20) (n= 35)
Platelet (x10°/ul) 220.7 £20.0 167.0 £ 28.7 NS
Fibrinogen (mg/dl) 432.7 £ 28.0 359.81+32.6 <.01
D-dimer* 0.35%0.22 0.63%0.32 NS
Plasminogen (mg/dl) 15.5% 0.6 153+ 0.8 NS
Antithrombin III activity (4% 70.5%3.2 60.3%6.1 <.001
a,-plasmin inhibitor (%) 96.0+ 7.2 82.0 £ 9.8%* <.l
Protein C (%) 91.5+4.7 94.4 £6.3 NS

Data are presented as mean £ SD
*Semiquantitive estimation as 0 ™~ ++++

**Number of test: 25 cases

NS: Not significant

Table 3. Stepwise discriminant analysis with platelet,
fibrinogen, D-dimer, plasminogen, antithrom-
bin III activity and protein C as independent

variables
Variable Wilk’s lambda Significance
Platelet .87296 <.05
IFibrinogen .83696 <.0§
Antithrombin III 90931 <.05
activity

Table 4. Canonical discriminant functional coefficients
of platelet, fibrinogen and antithrombin III

activity
Va;i;ti:de - Standardized Unstandardized
Platelet 527 00680022
Fibrinogen 530 .00491716
Antithrombin III 556 03517443
activity

"“Grouped™ cases correctly classified with above 3 varia-
bles: 70.9 %

00680022, #HESRIRS 1Tk $50FESE 0.530, 3F
R #1B){R%= 0.00401716 ©]x, antithrom-
bin Il[e] FiEft #FIfFE= 0.556, FEZide{t 17
R¥T= 0.35174439 2 antithrombin I EMEE, &
HEFE, MRS IEREE 415050 AT, /R,
HHESE I 2 antithrombin [ FMEEEY A|7FA) gy
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Table 5. Stepwise discriminant analysis with platelet,
fibrinogen, D-dimer, plasminogen, antithrom-
bin III activity and protein C as independent

variables
Variable Wilk’s lambda Significance
Gestational age* 71990 <.0001
Antithrombin III 67985 <.0001
activity
Fibrinogen .66281 <.0005
*Covariable

2 70.9% %tH(Table 4).

ey 99 ARSI HEET HEEEA o
o #EfR:ESS] ZER(40.5+£0.6 vs 35.8+0.8, p«0.
001) ol kst S &S WaEiEo]l U7)dl, iR
HEE LKWHFE HEHSIL MR, SHERE, D
-dimer, plasminogen, antithrombin III JHHERE,
Protein C & Bz slo oA BREEAGISTS
g fEAk HEiREYe] Wilk's lambda & 0.71990 (p
€0.0001), antithrombin [12] Wilk’s lambda & 0.
67985(p<0.0001), #MEHEsRAe Wilk's lambda = 0.
66281 (p<0.0005) 2 #i%:E%%, antithrombin I &4
BE, MRS BB BHE Alold #FHo]
AT BTt (Table 5). EHARR #IZRE= 15
BEe] S #51EREs 0.851, IEEHAL FIBIE

© 0.0198873, #MHEFRIRS] b #FEEE 0.
286, FERRHEAL  20B04REL=  0.00265682A] antith-
rombin Il AEME7F SRR ECH 2050500 o AR



NugrEki ik 3TE - A 15k - 1994
onj A7} S EWHEHRT FREIES T3
Fiexe 83.6 %S rh(Table 6).

FFIHE RS IEEERE S KRR Atelel M
TOHE T #dERiERRd BRI QETIE Yotr7
olell IFiidaRe 2023 THIRME kA 112°2%
wg] gold Hrd RO ShikimolA Mo MRE BRI
gt ghat ¥, D-dimer, plasminogen, antithrombin
1l 7&¥: ¥, a,-plasmin inhibitor & protein C & &
#ah s EAIEIREE WSl TATE iR 2
W5 Atolel #RY g1l ow(Table 7). oI5 #
e HRE optpdt fEIERES) FRIY FFES Table 8%
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Table 6. Canonical discriminant functional coefficients
of gestational age, antithrombin IIT activity
and fibrin ogen

Variable

Standardized Unstandardized
Gestational age 851 2305510
Antithrombin III 315 0198873
activity
Fibrinogen .286 0026568

“Grouped” cases correctly classified with above 3 varia-
bles. 83.6 %

=y
Table 7. Assay results of clotting and fibrinolytic activity of umbilical artery in control and study group
As.;ay - Control group - Sjc;dy group Significance
(n= 20) (n=11)
[ibrinogen [mg/cil} 130.6 £ 16.0 118.9 £22.0 NS
D-dimer™* 2.4%1.2 1.5*0.8 NS
Plasminogen (mg/dl) 6.2 0.3 7.6 £0.9 NS
Antithrombin III activity (%) 359124 36.0£ 1.9 NS
o, -plasmin inhibitor (%) 67.6% 9.0 80.7% 10.2 NS
Protein C (%) 40.0% 2.8 478+ 6.6 NS
Data are presented as mean £SD
*Semiquantitive estimation as 0 ~ ++++
NS: Not significant
Table 8. Maternal clinical characteristics of neonates from control and study group
Characteristics Control group Study group Significance
(n= 20) (n=11)
Maternal age 30.9+2.9 29.8 1.1 NS
Gestational age (wk) 39.1 £0.§ 36.7 £ 0.7 <.005
Proteinuria* 0.3+0.3 2.7%0.2 <.0001
Edema** 0 2.1£0.2 <.0001
Svystolic BP (mmHg) 115.0 2.8 161.8 £ 5.1 <.0001
Diastolic BP (mmHg) 74.0 £ 2.5 101.0 £ 4.6 <.0001
Maternal BW (kg) 64.2£2.3 64.3 3.0 NS
Neonatal BW (g) 3302.0£128.4 2590.0 £198.6 <.0005
Apgar score (1 min) 8.0 £0.1 7.810.1 <.05
Apgar score (5 min) 9.0x0.1 8.9 £0.1 NS
Maternal platelet (x10>/gl) 238.1 +23.8 198.1 +21.8 NS

Data are presented as mean £SD
*Semiquantitive dipstick recorded as 0 ™~ ++++

**Semiguantitive estimation as 0 7™ ++++

NS. Not significant
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Antithrombin [l 4#Al4 serine protease
fiotkel ™, MmisE® BF X, V., 1S Rl
02 HEasta, o2 {EFHEEE heparin o k] o}
fematAl Ech? . wlg} A antithrombin [ @ Fs
HEM LS Loty 5 Y= RS Rpfo|os,
WAEED antithrombin 11 &4 84s g A
SE GHA A1 HiE FRIEIE BEA
antithrombin [II 8RS W09 RN minEE R
b7t #4:3bo] antithrombin [ #&5kS #L8isto]
BBIRL iBIEE o il Qrhy. 0% wo i)
fXste] FaHidE ol A antithrombin I iEREEES] i
Dol B HiE7E UATHSY . WeinerYs TR
M= antithrombin Il jEHEEES] #A7h Qlout 18
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RN = WA ot sdm, RALESR
oM 3% MHREIA TRIAHE BR 13585l
anththrombin 119} 7EMEEEHAES #Es A, £ B
JEol A antithrombin [119] GRS %R (70,
5£3.2 %)l Hate F-HIHifE (60.3+6.1 %) oA
AT FESHDO.001) A7 A on, 1THEHE
e AT BERBISTIME  FES (po.
001) Z=57F k. TR antithrombin 1 i
ME BAs B2 AEs fholy, 4k (&
Tl #EES= 7ol olum, AERE Ko we
antithrombin 9] HEEMNC] W2 7oz A
gl ohsn

Protein C = Y|}l K &M fMiksERE KT
o|, MEEETF V.9 VIl,o BAHS iEHETo
53, EHEE protein CE protein C {HiRF ¢
ap-antitrypsin o ksl FHETEICHY, R R A =
RIZEICI HEEAIAH ZEA protein C o #
fte 8l ALZ g2 Yok 28 protein C
A= EWERS Binstoi®ss &5 FRFTE ol
Al protein C 9] #749} protein C IEHHTF2 #n
7t FfET T o K BIRES thiESH) didl F
FRHEESA protein C 9 WA THES BESIG
L, HRe FEEEES EWEE Alold #ER7 9
UTH. O] ofAMA B BTl o]ZojR 3] GFo}
A RS #ws elrle 81 KRhEss O
ot E0 £ Hieol pEsteleln BEgE
Protein C 2] #{t= gloy} antithrombin III &M
o) AR WAR FHREAA FHiTEY Ha)
of REEREEC EMEbe (RER LS s
Ct.

P A U= fibrinopeptide AS® soluble
fibrin monomer complexs®59e} Hidide SMRAEO)
IS 2 ARHER S SRRl s BT7En #EiRo)
HEATO ) wheh M ARHERES WSl E s
ANl #EERE D fibrinopeptide A 2] Wi 44
fF=D, FRmigEol A SR Mosls Aoz
defA Qovpmse a8z otk HisEE Qloen-
AU FEEiEERN A fibrinopeptide A 9F A
fibrin monomer complex ¢ M= A LA 9
Cleosnss~eo  BEst st e] M7t dolus i
W7b FEMZbE FERE A oo, ojw #i
= TRIBHEN A SHER SEESS Hne Hike)
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4= Ak

EHEIRA A M4 o] sl MiHEss
o] kS AY g7ld #HEHES BrEsle Hiol
S & 4 =, plasminogen E HEURFIHA ST
B % MFiRHS Sl Ehndted, kel R
BEe dte Zlez AztslAY ﬂ*ﬂoﬂ,_ plas-
minogen proactivator 7} ZixfFAESIL T, F
piiisEol Al a,-plasmin inhibritor & #/A 8l A
plasminogen HMEEFE Hmsle AC=E @AY
o)t} FymFisEol Al plasminogen o #Le= KR
o] #firo] wlet ERIF QITtT HIE T QAT
A WieolA fibrin clots & #HE  Ekdle
-dimer & #Ei WHER HTIH HEARICE A
Eaale Foul FHIETREClAl EEC] Ao,
plasminogen & FRFIEANA #{b7t AReH, a
-plasmin inhbitor = ¥4 356l HEHEHRE 25
fflo] A vt #ERZS Ao, TR (82.019.8 %) ol A

EH 45 (96.047.2 %) ol sl EAsts % (p<o.
1, p0.05)E ¢ F AU, o= Fo B2 fldA
seme olgjom HAfhoT FEI ER7L 3lod
2} HREch SHEFRES EHITIR(432.7+28.0 mg/
di)oll Feal FHEIATHE (359.8+32.6 mg/dl) ol A #iat
o2 HAEF(p.01) HA7F Ay, EiRBEE
g e b RISl A ARHERIE S HATHIS
2 olF FHETH(p<0.001) =F7L Ao Y MAE
GastH IERER] el FRiRECA MHEE F
i o] 1‘E'}‘TJ[I7} d&E & T AUt

A BEgeol HIAE mivEE 2 MERERC &
2 °1L- fwAAEE ] IEFIEIRD FRNHE S ?JEUE}
=718 27| B3 a,-plasmin inhibitor & F#A& &
HHE S B o EEPIarol A m/k(p
€0.05), ##EF R (p<0.05), antithrombin [ iEEE
(p<0.05) 7} IEF #EiR %mwﬁ Atololl FHESH &
Bt ololony 4% IEMAE 70.0 %R, ERER
S LR o FEF"“%’"JWJﬁ-ﬁEa 3l #:F antithrom-
bin [ F&MEE (p<0.001) 2 MHEFR (p<0.001)°] &
T3 ER7E AT, PN NS 83.6 %A w
ebA] /)R, AEHESEIE, antithrombin [T &&HEREE7
FniED EFERS aflsied T8 g3 ¢
T Qltt.

THrREe] MRS miHERE 2 ShEEREREA ol
e S Yolry] Bl 20F19 ERERES 11

FAEW - 7t

Fle) FEEE ERFZSE dlod HER B 0
Mo A #h4E3ER, D-dimer, plasminogen, antith-
rombin I &R, a-plasmin inhibitor % protein

2 HAs HE EVERERZEE Hold AR
9l Migsted 2% #ER7F Qlodth. Sibai®< FiMEIE
Sl A FRIEHE RS HrAERCA Mk E
B FapigEd 2d Zeo] opvm, #HHES —
KitgQl AftfEe] EEITD stg 1, Lox™s M
BifE ORI S FrafolA mpndE HFe ET<
Mg A Q) wiE kol K3 AR iR FEadE
Toll #EEF ZAolgtn ooy, Weinver''s 649
FRIRTSE SRS Fra ot 9% HEMAM i
5 OBENE M 2 26 fibrinopeptide A 9 antithrombin
I FiEes Akstded ZR7T gk uhebA
FRETEEC) MRS MBI #HEF EhE ol A
= WL gz #HwAAzH.

V. /& ®

FREIpHEN A msEE 2 EiHRERER S 1ML
2 orolB A #HEHE IEFERE 208S HER
02 1 FHIEHE IR 5% HRFHOE 8hof
FHERMS dAM /MR, AHEFER, D-dimer,
plasminogen, antithrombin [l &R, a.-plasmin
inhibitor 2 protein C & #lEste] HEHED #HRH
Mol HEe stgon, HABEBEESS HULNE o
of EXRE4IFI TS MEATSHA .

EHEIRGES FMEHE Atolol Fif 2 WmES %=
Re 91, IrFEmmE SiRtime, Eak F
ES #REME BEF EFolAL, HREHE BF
FRWiES BRR2lr Eitol Frasitt. EiRB
oA EHEIERNS 40.5+0.68, TMREERS 35.
8+2 42 AV AAL, FAER BET TMEE
(2472 .9+357.9g) ol A IEH R (3552.5+£176.4g) °f
Hal #Hiathye 2 ARESHA =krk(pe0.001)

D-dimer, plasminogen, protein C= IEH IR
TRigEALel o] iy e R AEd EZRe o
/MRS EEIERAA 220.7+20.00X10%/ /D, F
FRTEECl A 187.0£28.7(x103/) 2 wA WESA
o HEEYCE FEdtAls LEUTH. ap-plasmin
inhibitor & E®EIR(96.0+£7.2 %) 3 FHHHi: (
0+9.8%, n=25) Atolo] Hitnyd FEMES AU
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uf, ER7 e E8EE B (p0.1, p>0.05).

SRS TFHHER(432. 7498 0 ma/dl) ol Mta
FHEIRIEE (359.8+32.6 mg/dl) oA Hiithye s HE
stA A MESE AT p<0.01). Antithrombin Il iE
MEE EHFIER(70.513.29%) o) Hste] FRpiiE
(60.3 % £6.1 %)M Hathie =2 FEsHA A
5E 5 ATHp<0.001) . a-plasmin inhibitor & Fx5H&H
A HEgeol] FAHSH AREEES éﬁjﬁﬁ{i Cigss
G A a/ME (p<0.05), antithrombin [[I &
MR (p<0.05) 2 MbHESEIE (p<0.05) o] IEHITIRT F
FIHEE Aleldl AREE ZR7E Aden], o A7A
2ol FEFHERY IEHEIRS SIEEMELS 70.9 %
A1, HREEE HEHE T RPN A=
antithrombin [II #&PEE (p<0.0001) 2F #EHEZ IR (PO,
001) o] IEW#EMRDE FMEHE Aloldl HES 2RI
UKL IREMEARALS 83.6%FTt.  FRIRIAE ol A
Ce ke gloy, antithrombin I &M
L AR IERER Hete] MR
el ezt FEMEAD, =3 FMEEAAM  a
-plasmin inhibitor & EAHEEZ} AR, HHEER
of FET WAR IEHWiERA Mol MiFiagy 8
e ¢ & Ao, =8 EFEES FMIHES 4
HE 7 e HEZE Mm/ME, SR4EEF,  antith-
rombin Il ¥ a,-plasmin inhibitor %] FH A
OS2 HlfrErt

FHRiEC] fa5e MR 2 MR B o)
A WS Zolr] Bdte EEFRGAA B
G OEER 2088 HEEECER Sl1, FHAE IR
woll A Bt Aldjo} 1148 #HEBOZ &lo] il
% BEIRMm S BRERSte] #iERIR, D-dimer,
plasminogen, antithrombin Il {FM¥E, a-plasmin
inhibitor ¥ protein C & #H7#ste] s #E &
BEFE H5fEAlolol ERZL golA FmaifEe] B
el MUMER 2 HERiERd nlAE HEe o
0 FUErE o}

proteic

el FE
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