
reeclampsia is a systemic disorder characterized by hypertension,
edema and proteinuria in which a diffuse vascular damage with de-
position of fibrin is well-recognized pathological feature. It can ha-
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Thrombophilia Markers in Preeclampsia

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To eva lu a te the ro le of co a gu la ti on pa ra me ters and ge ne tic mar kers of
throm bop hi li a such as Fac tor V Le i den (FVL) and the prot hrom bin ge ne (PG) mu ta ti ons in preg-
nancy as so ci a ted hyper ten si on. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A to tal of 116 preg nant wo men we re inc -
lu ded in this study: 63 we re preg nancy in du ced hyper ten si on (PIH), and a furt her 53 we re he althy
preg nant wo men as con trol gro up. RRee  ssuullttss::  Blo od ure a nit ro gen (BUN), se rum cre a ti ni ne (CRE),
as par ta te aminotrans fe ra se (AST), ala nine aminotrans fe ra se (ALT) and lac ta te dehy dro ge na se
(LDH) va lu es we re sig ni fi cantly ele va ted in wo men with PIH com pa red to con trol gro up. Ad di ti -
o nally he mog lo bin and pla te let co unts we re sig ni fi cantly dec re a sed in wo men with PIH. Alt ho -
ugh plas ma pro te in C (PC), pro te in S (PS), and ac ti va ted pro te in C re sis tan ce (APCR) we re si mi lar,
we de tec ted sta tis ti cally dec re a sed le vels of plas ma an tit hrom bin III (AT II I) and in cre a sed le vels
of D- Di mer in pre ec lamp tic gro ups. Lastly pre va len ce of FVL and PG mu ta ti ons in PIH was not
hig her than con trol gro up. CCoonncc  lluu  ssii  oonn::  In the pre sent re port, the fre qu ency of com mon in he ri ted
throm bop hi li as in pre ec lamp si a such as FVL and PG mu ta ti ons we re stu di ed. Al so the va ri a ti ons
bet we en the me a su re ments of PC, PS, APCR, ATI I I, and D-Di mer we re in ves ti ga ted in pre ec -
lamp sia.

KKeeyy  WWoorrddss::  Preec lamp si a; throm bop hi li a; ge ne tic mar kers

ÖÖZZEETT  AAmmaaçç::  Ge be li ğe bağ lı hi per tan si yon da ko a gü las yon pa ra met re le ri ile Fak tör V Le i den (FVL)
ve prot rom bin gen (PG) mu tas yon la rı gi bi trom bo fi li ge ne tik be lir teç le rin de ğer len di ril me si. GGee  --
rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma ya 63’ü ge be li ğin in dük le di ği hi per tan si yo nu (GİH) olan ve 53 sağ -
lık lı ge be nin kon trol gru bu ol du ğu top lam 116 ge be da hil edil di. BBuull  gguu  llaarr::  Kan üre nit rojen
(KÜN), se rum kre a ti nin (KRE), as par tat aminotrans fe raz (AST), ala nin aminotrans fe raz (ALT) ve
lak tat de hid roje naz (LDH) de ğer le ri kon trol gru bu ile kar şı laş tı rıl dı ğın da GİH olan has ta lar da
an lam lı ola rak art mış bu lun muş tur. Ek ola rak, he mog lo bin ve trom bo sit sa yı sı GİH olan has ta -
lar da an lam lı ola rak azal mış tır. Plaz ma pro te in C (PC), pro te in S (PS) ve ak ti ve pro te in C di ren -
ci (APCD) ben zer ol ma sı na kar şın pre ek lamp tik grup ta azal mış plaz ma an tit rom bin III
se vi ye le ri ni ve art mış D-Di mer se vi ye le ri ni is ta tis tik sel ola rak an lam lı tes pit et tik. Son ola rak
GİH’ de FVL ve PG mu tas yon la rı nın pre va lan sı kon trol gru bun dan yük sek de ğil dir. SSoo  nnuuçç::  Bu
ça lış ma da, pre ek lamp si de ka lıt sal trom bo fi li ler den FVL ve PG mu tas yon la rı nın sık lı ğı araş tı rıl -
mış tır. Ay rı ca PC, PS, APCD, ATI II ve D-Di mer se vi ye le rin de ki pre ek lamp tik grup ta ki fark lı lık -
la r göz den ge çi ril miş tir.       

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pre ek lamp si; trom bo fi li; ge ne tik belirteçler
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ve a ma jor im pact on both pe ri na tal and ma ter nal
mor bi dity and pre va len ce are 5-7% of all preg nan -
ci es.1,2

Re cently many of the aut hors cla im that ab-
nor ma li ti es of na tu ral co a gu la ti on in hi bi tor le v-
els and ge ne tic pa ra me ters cre a te a gre at
ten dency to wards pre ec lamp si a which is re la ted
with ad ver se preg nancy out co me such as throm-
bo sis.3

PC/PS an ti co a gu lant path way is a cen tral com-
po nent and al so a re gu la tory net work in or der to
li mit clot for ma ti on. Fac tors (F) Va and VI I I a inac -
ti va ti on is the ma jor func ti on of this path way.4 AT
I II is a ma jor physi o lo gi cal in hi bi tor of co a gu la ti -
on.5 PC is ac ti va ted to ac ti va ted pro te in C (APC) by
throm bin in the pre sen ce of throm bo mo du lin.
APC with PS and FV as co fac tors inac ti va te FVa
and FVI I I a.6

FVL has be en as so ci a ted with a num ber of
early and la te obs tet ri cal comp li ca ti ons such as pre -
ec lamp si a and ha e moly sis, ele va ted li ver enz ymes,
low pla te lets (HELLP) syndro me.7,8 The re is al so an
in cre a se in the le vel of cir cu la ting fib rin deg ra da -
ti on pro ducts (FDP), pro du ced as a re sult of se con -
dary to fib ri noly sis in pre ec lamp si a and HELLP
syndro me.9

The most com monly iden ti fi ed in he ri ted
throm bop hi li as, re la ted to pre ec lamp si a; con sist of
FVL and the prot hrom bin ge ne mu ta ti on (PGM).10

So me ab nor ma li ti es might re qu i re ha ving an ti co -
a gu lant the rapy or an tip la te let the rapy when de-
tec ti on of ab nor mal throm bop hi li a mar kers was
ma de.

The aim of this study was, to de tect cli ni cal
eva lu a ti on of co a gu la ti on in hi bi tors and ge ne tic pa-
ra me ters in pre ec lamp tic and nor mo ten si ve preg-
nant wo men, to de ter mi ne the ir im por tant ro le in
pat ho ge ne sis of pre ec lamp si a.

MA TE RI AL AND MET HODS

A to tal of 116 preg nant wo men bet we en 26th and
40th we eks of ges ta ti on ad mit ted to our de part -
ment we re in ves ti ga ted. 53 preg nant wo men with
un comp li ca ted he althy preg nan ci es cons ti tu ted our

con trol gro up and 63 wo men with un de fi ned type
of pre ec lamp si a cons ti tu ted our study gro up. Wo -
men who re por ted his to ri es of pre ec lamp si a we re
not eli gib le to be con trols. The re we re no sig ni fi -
cant dif fe ren ces bet we en study and con trol gro up
for age, pa rity, in ute ro exi tus and ges ta ti o nal age.
Pa ti ents with mul tip le preg nan ci es, with chro nic
re nal and vas cu lar di se a se or pre vi o us throm bo em -
bo lic comp li ca ti ons we re exc lu ded and wo men
who is ta king an ti co a gu lant the rapy or ha ving pre -
ec lamp si a su pe rim po sed on chro nic hyper ten si ons
we re not inc lu ded in the study. No ne of the pa ti -
ents or con trols was in la bor at the ti me of samp -
ling. All pa ti ents de li ve red in the Obs tet rics
De part ment of Er ci yes Uni ver sity (EU) Fa culty of
Me di ci ne and we re fol lo wed un til disc har ged from
hos pi tal.

Af ter all pa ti ents we re in for med abo ut tri al
and got the ir con tents; 12 mL of blo od was drawn
from the an te cu bi tal ve in in to plas tic tu bes at ad-
mis si on and di lu ted with 1 mL 3.8% so di um cit ra -
te. To avo id in te ras say and in tra as say va ri a ti on,
samp les of AT II I, PC and to tal PS ac ti vi ti es, APC
sen si ti vity ra ti o and D-Di mer me a su re ments we re
as sa yed at the sa me ti me by the sa me tech ni ci an
and aga in preg nant wo men we re tes ted for FVL
and prot hrom bin mu ta ti on at the sa me ti me by the
sa me tech ni ci an. Our ge ne tic de part ment was ab le
to conc lu ded FVL and prot hrom bin mu ta ti on tests
53 preg nant wo men of 63 preg nant wo men in pre -
ec lamp tic gro up and 45 of 53 preg nant wo men in
con trol gro up be ca u se of ina de qu a te DNA de ri va -
ti on.

PC, PS, APCR, AT III and D-Di mer we re me -
a su red by using ER CEP bi oMéri e ux (Dur -
ham/North Ca ro li na/USA) kit using co a gu la me ter
analy zer (MDA II Pla te lin LS Dur ham/North Ca -
ro li na/USA) at the cli ni cal on co logy la bo ra tory of
our ins ti tu ti on. We al so tes ted APCR, PS with a
clot ting met hod, AT II I, PC with a chro mo ge nic
met hod, and D-Di mer with an im mu no lo gi cal met -
hod. To de tect FVL and prot hrom bin mu ta ti ons,
we used al le le-spe ci fic PCR amp li fi ca ti on (ASA-
PCR) by using PCR analy zer (Bi o-rad i cycler Her-
cu les/Ca li for ni a/USA). DNA iso la ti on kit (EZ NA,
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An ka ra/Tur key) was used for DNA iso la ti on in the
De part ment of Ge ne tic Di se a ses.

Di ag no sis of pre ec lamp si a was do ne ac cor -
ding to the cri te ri a ag re ed by the Na ti o nal High
Blo od Pres su re Edu ca ti on Prog ram Wor king 
Gro up of Na ti o nal Ins ti tu tes of He alth (NIH) 
in 2000.11 Pre ec lamp si a was de fi ned as blo od 
pres su re (BP) of at le ast 140/90 mmHg af ter 
20 we eks ges ta ti on on at le ast two oc ca si ons 
6 ho urs apart when the ab sen ce of ges ta ti o nal 
trop hob las tic di se a se or mul tip le preg nan ci es 
was con fir med by ul tra so nog rap hic exa mi na ti on,
with pro te i nu ri a mo re than 0.3 g per 24 ho urs 
and ede ma < 1+ af ter bed rest. Blo od was me a su -
red with a ca lib ra ted ane ro id ma no me ter in 
the su pi ne po si ti on af ter fi ve mi nu tes rest. Ab so -
lu te di as to lic BP of ≥110 mmHg and pro te i nu ri a
(≥2+ [100 mg/dL]) on a cat he te ri zed spe ci men was
di ag nos tic for se ve re pre ec lamp si a at ad mis si -
on.

Whe re as pa ti ents with pre ec lamp si a had
grand-mal se i zu re we re de fi ned as ec lamp si a.
When the ab sen ce of ges ta ti o nal trop hob las tic di s-
e a se or mul tip le preg nan ci es was con fir med by ul-
tra so nog rap hic exa mi na ti on, pa ti ent with >140/90
mmHg ten si on be fo re preg nancy or 20th we eks of

ges ta ti on we re clas si fi ed as chro nic hyper ten si on.
Ges ta ti o nal age was es ti ma ted from the first day of
last mens tru al pe ri od and con fir med by ul tra so -
nog rap hic me a su re ments.

All of con ti nu o us va ri ab les we re sub jec ted to
nor ma lity tes ting using the Kol mo go rov-Smir nov
met hod and da ta we re ex pres sed as me an ± SD
and me di an (min-max). Con ti nu o us va ri ab les we -
re analy zed with non-pa ra met ric met hods. Dif fe -
ren ces bet we en con trol and pre ec lamp tic gro ups
we re eva lu a ted with Mann Whit ney U test and
chi-squ a re was used for com pa ring ca te go ri cal va -
lu es. P va lu es by Fisc her exact test we re re por ted
for 2 x 2 tab les when the as sump ti ons for the 
chi-squ a re analy sis we re not met. Da ta we re sto -
red and analy zed with the Sta tis ti cal Pac ka ge 
for So ci al Sci en ces (SPSS), re le a se 13.0 (Chi ca go
IL) for Win dows. Sta tis ti cal sig ni fi can ce was de-
fi ned as p<0.05. This study was ap pro ved by the
Et hics Com mit te e for Hu man re se arch at EU,
Tur key.

RE SULTS

As il lus tra ted in tab le one, BUN, CRE, AST, ALT,
LDH va lu es, he mog lo bi ne and pla te let co unts we -
re sig ni fi cantly dif fe rent bet we en the gro ups. BUN,

Control (n= 53) Preeclampsia (n= 63) p

Hemoglobin 11.84 ± 1.41 11.00 ± 2.06 0.009

12.10 (8.90-14.10) 11.00 ( 6.00-15.00)

Platelet 224.83 ± 57.55 190.56 ± 81.73 0.005

218.00 (87.00-371.00) 194.00 (27.00-463.00)

Blood urea nitrogen 7.28 ± 4.18 12.29 ± 6.13 0.001

6.00 (3.00-27.00) 11.00 (4.00-44.00)

Serum creatine 0.58 ± 0.14 0.79 ± 0.22 0.001

0.50 (0.20-0.90) 0.70 (0.50-1.60)

AST 23.42 ± 23.40 73.42 ± 146.54 0.001

19.00 (10.00-179.00) 32.00 (12.00-1069.00)

ALT 20.96 ± 21.83 65.97 ± 13664 0.004

16.00 (7.00-124.00) 22.00 (5.00-828.00)

LDH 220.17 ± 184.02 532.97 ± 504.07 0.001

172.00 (105.00-1379.00) 372.00 (101.00-3269.00)

TABLE 1: Mean ± SD and Median (minimum-maximum) of blood urea nitrogene, serum creatinin, AST, ALT, LDH, 
hemoglobin and platelet counts in the groups.

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDH: Lactate dehydrogenase.



CRE, AST, ALT and LDH le vels we re sig ni fi cantly
ele va ted in wo men with pre ec lamp si a, se ve re pre -
ec lamp si a or ec lamp si a com pa red to he althy con-
trols. He mog lo bin and pla te let co unts we re
sig ni fi cantly dec re a sed in wo men with pre ec lamp -
si a, se ve re pre ec lamp si a or ec lamp si a com pa red to
he althy con trols (Tab le 1).

As shown on Tab le 2, me an ± SD va lu es for
PC, PS and APCR we re si mi lar in the preg nan ci es
both pre ec lamp si a and con trol. The re was no sta tis-
ti cal sig ni fi can ce bet we en con trol and study gro -
ups for pre ec lamp si a. The re was sta tis ti cal
dif fe ren ce for the plas ma AT-III and D-Di mer le v-
els among the se thre e dif fe rent exa mi na ti ons (p<
0.05). We we re al so de tec ted dec re a sed le vels of
plas ma AT III and in cre a sed le vels of D-Di mer in
pre ec lamp tic gro ups (Tab le 2).

Thirty nine of 63 (61.9%) pa ti ents in the pre -
ec lamp tic gro up, 29 of 53 (54.7%) pa ti ents in the
he althy preg nan ci es (p= 0.553) had APCR ra ti o
un der the sug ges ted va lu e of 2.1. As a re sult the

fre qu ency of APCR was not sig ni fi cantly dif fe -
rent bet we en the se exa mi na ti ons.

Tab le 3 shows the cor re la ti on bet we en pre ec -
lamp si a and ge ne tic mu ta ti ons. Alt ho ugh the pre -
va len ce of each gro ups of pre ec lamp si a was hig her
than con trol gro ups, the re was no sta tis ti cal sig ni -
fi can ce bet we en con trol and study gro ups for early
pre ec lamp si a. Ad di ti o nally we we re not ab le to
show any prot hrom bin mu ta ti on in con trol gro up,
the re was no sta tis ti cal sig ni fi can ce bet we en con-
trol and study gro ups for prot hrom bin mu ta ti on
(p= 0.247).

DIS CUS SI ON

Pre ec lamp si a is as so ci a ted with en dot he li al in jury
and ha e mos ta tic ab nor ma li ti es which may in turn
pre dis po se the sub jects to throm bo sis. Ho we ver,
the ex tent of the co a gu la ti on prob lems in du ced by
hyper ten si ve di sor ders of preg nancy is not cle ar
yet. The re fo re a lot of eva lu a ti ons we re fo und for
this di sor der.
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Control (n= 53) Preeclampsia (n= 63) p

Protein C 120.56 ± 23.76 121.33 ± 28.19 0.958

117.21 (191.77-74.10) 119.00 (72.30-203.10)

Protein S 79.18 ± 37.43 82.08 ± 44.76 0.923

79.00 (12.21-210.00) 78.00 (14.69-232.00)

Activated protein C resistance 2.12 ± 0.63 1.99 ± 0.60 0.294

2.03 (0.86-3.53) 1.95 (0.86-3.23)

Antithrombin III 109.00 ± 16.51 95.51 ± 23.17 0.001

110.16 (71.45-142.10) 96.10 (10.02-141.00)

D-Dimer 1.28 ± 0.82 4.06 ± 6.03 0.001

1.03 (0.36-4.24) 2.70 (0.70-40.00)

TABLE 2: Mean ± SD and Median (minimum-maximum) protein C, protein S, antithrombin III activities, activated protein C
resistance, and D-Dimer values in pregnancies.

n= number of patients.

Total genetic evaluation Preeclamptic group Control group p

FVL positive 9 (17%) 5 (11.1%) > 0.05

FVL negative 44(83%) 40 (88.9%) > 0.05

PGM positive 3 (5.7%) 0 (0%) > 0.05

PGM negative 50 (94.3%) 45 (100%) > 0.05

TABLE 3: Genetic evaluations in preeclamptic and control groups.

FVL: Factor V Leiden, PGM: Prothrombin Gene Mutations.



As da ta pre sen ted in the tab le one; se rum AST,
ALT, LDH, BUN and CRE le vels we re ele va ted,
pla te let and he mog lo bin ac co unts we re dec re a sed
in wo men with pre ec lamp si a com pa red to he althy
con trols. The se da ta we re in ag re e ment with the
dec la ra ti ons of Na ti o nal Ins ti tu tes of He alth in
which ma jor cri te ri a of pre ec lamp si a we re de fi ned,
inc lu de all abo ve da ta ex cept for he mog lo bin and
BUN le vels.11

In stu di es, PC and AT III re sults in preg nancy
as so ci a ted hyper ten si ve di sor ders we re re por ted
dif fe rently inc lu ding a sig ni fi cant in cre a se in PC
le vels with pre ec lamp si a, a sig ni fi cant dec re a se or
no dif fe ren ce in PC and AT III le vels in pre ec -
lamp si a and se ve re pre ec lamp si a as com pa red to
nor mal preg nan ci es.12-18 In our study, we ob ser ved
that the plas ma PC le vel was hig her in wo men with
pre ec lamp si a than in con trols, but the ave ra ge le v-
els we re in nor mal li mits of re fe ren ces. And we did
not find sta tis ti cally sig ni fi can ce bet we en con trol
and pre ec lamp tic gro ups for PC le vels. Ad di ti o nally
the plas ma le vel of AT III was lo wer in wo men
with pre ec lamp si a than in con trols and this va lu e
ref lec ted sta tis ti cally sig ni fi can ce bet we en the gro -
ups.

The dec re a sed ac ti vity in PC and AT III was
des cri bed by the con sump ti on of the se co a gu la ti -
on in hi bi tors du e to ac ti va ti on of co a gu la ti on and
the re sul tant dis se mi na ted in tra vas cu lar co a gu la -
ti on (DIC).14,15,19 Be si des, AT III pro duc ti on may
dec re a se as a re sult of se ve re pre ec lamp si a.20 We
ob ser ved dec re a sed AT III ac ti vity in wo men with
preg nancy as so ci a ted hyper ten si ve di sor ders, this
was sta tis ti cally sig ni fi cant. On the ot her si de PC
ac ti vity in cre a sed in wo men with preg nancy as-
so ci a ted hyper ten si ve di sor ders des pi te the ex pec -
ted dec re a se in co a gu la ti on in hi bi tors. Al so
com pen sa tory in cre a se in PC ac ti vity might ha ve
ba lan ced the dec re a sed PC ac ti vity in our pa ti ents,
co uld be the pos sibly exp la i ning of this mec ha -
nism.

Al so the re was a cor re la ti on bet we en PC ac ti -
vity and PS in both pre ec lamp tic pa ti ent gro ups.
This was sup por ted by the fin dings of the dif fe rent

stu di es, but was conf lic ting with ot her stu di -
es.13,21-23 The com pen sa tory in cre a se in the co a gu -
la ti on in hi bi tors with se ve re pre ec lamp si a which
may partly ba lan ce the sta te of hyper co a gu la ti on,
might exp la in the high le vels of PC and to tal PS in
se ve re pre ec lamp si a. In our study, we fo und that
the plas ma le vels of PS we re ele va ted in pre ec -
lamp tic gro up com pa red to con trols li ke wi se PC
but the re was not sta tis ti cally sig ni fi can ce bet we en
gro ups.

As pre vi o usly re por ted, APCR was re la ted
with an im por tant ro le of the pat ho ge ne sis of pre -
ec lamp si a.24,25 Ho we ver we did not de mons tra te a
di rect re la ti on bet we en APCR and pre ec lamp si a li -
ke ot her pre vi o us in ves ti ga tors.26,27 Eth nic dif fe -
ren ces among the study gro ups as well as the
dif fe rent inc lu si on and exc lu si on cri te ri a emp lo yed
by dif fe rent in ves ti ga tors exp la in why the re sult of
APCR we re si mi lar bet we en wo men with preg-
nancy as so ci a ted hyper ten si on and he althy preg-
nant wo men. The di ver gent re sults of our study
from the li te ra tu re might be a re sult of dif fe rent re -
fe ren ce va lu es of APCR.21

The co a gu la ti on system ac ti vity in preg nancy
is in cre a sed with throm bin and fib rin for ma ti on
and deg ra da ti on which oc cur ring con ti nu o usly the
fib ri noly tic pro cess in pre ec lamp si a is mo re pro -
mi nent.28,29 Im mu ne comp lex de po si ti on in en dot -
he li al tis su e with sub se qu ent da ma ge and furt her
trig ge ring of fib rin for ma ti on may be the ca u se of
in cre a sed co a gu la bi lity in pre ec lamp si a.30 When
fib rin deg ra da ti on is oc cur red, D-Di mer is de ri ved
and may show the ra te of fib rin for ma ti on. And
the hyper co a gu la bi lity sta te in pre ec lamp si a might
ele va te D-Di mer le vels. The re fo re D-Di mer le vels
might in cre a se in PIH si mi larly dis se mi na ted in-
tra vas cu lar co a gu la ti on. We de tec ted that D-Di -
mer le vels in pre ec lamp tic gro ups we re mo re
mar ked than con trols and this in cre a sed le vels of
D-Di mer we re sta tis ti cally sig ni fi cant bet we en
gro ups.

In he ri ted throm bop hi li a is a he te ro ge ne o us
gro up of con di ti ons that ha ve be en imp li ca ted in
a va ri ety of preg nancy comp li ca ti ons. Evi den ce is
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mo un ting that imp li ca tes the se in he ri ted di sor -
ders in a ran ge of preg nancy out co mes, inc lu ding
re cur rent mis car ri a ge, la te fe tal loss, pre ec lamp -
si a, ab rup ti o pla cen ta, and in tra u te ri ne growth
res tric ti on. The most com monly iden ti fi ed in he -
ri ted throm bop hi li as con sist of FVL and PGM.30

In con trast, the re are al so se ve ral stu di es, which
re por ted no as so ci a ti on of FVL with pre ec lamp -
si a.31,32 In our se ri es; we fo und FVL mu ta ti on in 9
of 53  (17%) wo men and when we com pa red to
the con trol gro up the re was no sta tis ti cally sig ni -
fi cant dif fe ren ce. Si mi larly, the ma jo rity of stu -
di es fo und no sig ni fi cant as so ci a ti on bet we en

pre ec lamp si a and PGM.33,34 In our se ri es, %5.7 of
wo men with pre ec lamp si a was af fec ted and this
mu ta ti on sho uld not in vol ve in the re la ti on of
pre ec lamp si a. 

In conc lu si on, the fre qu en ci es of com mon in-
he ri ted throm bop hi li as among wo men with pre ec -
lamp si a are de ter mi ned in this study. Alt ho ugh
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ec lamp si a.
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