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Abstract 

 
Objective: Preeclampsia and its association with thrombophilia remain controversial, due to inconsistent 

results in different studies. The aim of this study was to compare the complications among women with 

severe preeclampsia and with uneventful pregnancies and to determine the relationship between 

thrombophilia and preeclamptic patients. 

Methods: Eighty consecutive women with severe preeclampsia were prospectively compared with 100 

women with uneventful pregnancies. Two months after delivery the women were tested for deficiencies of 

Protein C, Protein S, and Antithrombin III. 

Results: Deficiencies were observed in the serum levels of Protein C, Protein S, and Antithrombin both in 

the severe preeclamptic, and control groups with corresponding frequencies as 13.4, 11.1, and 26.8% and 19, 

18.4, and 38% of the cases, respectively, without any statistically significant intergroup differences. Any 

statistically significant intragroup differences in symptoms were not seen either in the severe preeclamptic or 

control group as for the thrombophilic factor carriers. In the severe preeclamptic group, thrombophilic factor 

carriers did not display a statistically significant correlation with the complication rates seen in previous 

pregnancies (p=0.782). 

Conclusions: There was no difference in deficiencies of Protein S, Protein C, and Antithrombin III between 

preeclamptic patients and normal pregnant women. Therefore, we suggest that preeclamptic patients may not 

be tested for thrombophilia. 

 

Key Worlds: Preeclampsia; Protein S; Protein C; Antithrombin III. 

 
 

Introduction 

 

Preeclampsia (PE) is a clinical 

manifestation characterized by hypertension, 

proteinuria and edema that occurs after the 

20th week of pregnancy. It is identified as a 

cause of maternal and fetal morbidity and 

mortality (1). Although the etiology of PE 

remains unknown, it is suggested that PE is 

associated with intervillous and spiral artery 
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thrombosis, vascular endothelium damage and 

abnormalities of coagulation, leading to 

inadequate maternal, fetal and placental 

circulation (2). Inherited thrombophilia is 

associated with an increased risk of 

thromboembolic complications. Classically it 

consists of Protein C and Protein S deficiency, 

activated Protein C resistance and 

Antithrombin III deficiency.  

In the past few years, attention has 

been focused on the role that inherited or 

acquired thrombophilia may play in the 

pathogenesis of PE (3). Unfortunately, the 

results of previous studies are controversial, 

and a systematic review of the association 

between maternal thrombophilia and PE has 

not led to definite conclusions (4). Several 

investigators have reported an association 

between thrombophilia and adverse 

pregnancy outcomes caused by uteroplacental 

thrombosis, such as severe intrauterine 

growth restriction and placental abruption. 

However, other groups have failed to confirm 

this association (5,6).  

The aims of this study were to 

compare women with severe PE and women 

with uneventful pregnancies and to determine 

the relationship between thrombophilia and 

preeclamptic patients. 

 

 

Material and Methods 

 

Study Design 

Eighty women followed-up with the 

diagnosis of severe preeclampsia in consistent 

with 2002 AJOG criteria, and gave birth in 

our hospital were included in the study. As a 

control group, 100 pregnant women who did 

not develop any complication during their 

pregnancies, without any detected episode of 

hypertensive disease during, and after their 

pregnancies, and those delivered a baby at a 

gestational age of 37 months or later in the 

year 2007 were recruited for the study. 

Exclusion criteria included a history of any of 

the following: diabetes, hypertension, chronic 

hepatic or renal disease, pregnancies with 

anomalous fetusus, and multiple pregnancies.  

Subjects with previous 

thromboembolic diseases were also excluded 

because most of them were thrombophilic, 

and this might represent a selection bias. The 

study design was approved by the Ethics 

Committee, and written informed consent was 

obtained from all participants. Severe 

preeclamptic cases were defied according to 

the criteria of the American College of 

Obstetricians and Gynecologists (7).  

Severe PE was diagnosed when there 

were two or more of the following severe PE 

diagnostic criteria: (a) systolic blood pressure 

exceeding 160 mm/Hg, diastolic blood 

pressure exceeding 110 mm/Hg (blood 

pressure findings must be observed twice at 

intervals of at least six hours); (b) proteinuria 

measured with greater than 5 gr/24 hours or 

three or four positive proteinuria findings 

detected with dipstick; (c) oliguria (urine 

output of ≤ 400 ml/24 hours); (d) frontal 

headache or visual disturbances; (e) abnormal 

liver function tests (alanine aminotransferase 

and aspartate aminotransferase); (f) 

thrombocytopenia; and (g) pulmonary edema 

or cyanosis. Blood samples for analysis of 

natural anticoagulant Proteins C, S, and 

Antithrombin III were collected into tubes 

containing trisodium citrate dihydrate (3.2%) 

and centrifuged for 15 minutes at 3500Xg to 

separate serum and plasma. Samples were 

collected into Eppendorf tubes and stored at -

20°C until analysis. Antithrombin (normal 

values 80% to 120%) and Protein C (normal 

values 80% to 120%) activities were 

measured by Stachrom Antithrombin III and 

Protein C chromogenic assays (Diagnostica 

Stago, Asnieres-Sur-Seine, France). Protein S 

(normal values 60% to 140%) activity was 

determined Liatest® Free Protein S 
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(Diagnostica Stago, Asnieres-Sur-Seine, 

France). 

 

Statistical Analysis  

Statistical analysis was performed using 

NCSS 2007 package program. Besides 

descriptive statistical methods (mean, 

standard deviation), independent t test in the 

comparison of paired groups, the χ2-test in 

the comparison of qualitative data were used. 

Intergroup and subgroup comparisons were 

determined with one-way analysis of variance 

followed by Tukey's multiple comparison 

tests. The results were assessed at a 

significance level of p<0.05. 

 

 

Results 

 

Age, gravida, parity, number of 

live infants, and miscarriages of the 

PE group were similar to those of 

controls (Table 1). Mean duration of 

pregnancy, and birth weights in the 

PE group were significantly lower 

(1640.48g, vs 3321.70g, p=0.0001), 

while mean arterial blood pressures, 

systolic, and diastolic blood 

pressures were increased (p=0.0001) 

when compared with those of the 

control group (Table 1). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Demographic characteristics of the patients, and their statistical analyses.  
  

  Preeclampsia (n=84)  Control (n=100)  t  p  

Mean Age  ( years)   28.8±5.62  28.15±5.62  0.78  0.437  

Gravida (mean)   2.45±1.74  2.14±1.56  1.28  0.201  

Parity (mean)  1.88±1.17  1.73±1.18  0.87  0.386  

Alive (mea n)  1.55±0.91  1.73±1.12  -1.17  0.242  

Miscarriages (n)  1.7±1.59  1.23±0.61  1.25  0.225  

Mean Gestational Age (weeks)  32W4D±2W6D  39 W1D±1W1D  -18.81  0.0001  

Mean Birth Weight (kg)  1640.48±579.03  3321.7±460.01  -21.94  0.0001  

Mean BP (mmHg)  122.58±15.4  84.9±7.85  20.32  0.0001  

Mean Systolic BP (mmHg)  160.12±20.39  111.1±9.31  20.33  0.0001  

Mean Diastolic BP (mmHg)  103.81±14.55  71.8±8.45  17.79  0.0001  

BP = Blood Pressure  

Table 2.  Distribution of thrombophilic factors among groups, and subgroups.    

    Preeclampsia (n=84)  Control (n=100)    

  < 70%  11 (13.4%)  19 (19.0%)  χ²: 1.02  

Protein C  > 70%  71 (86.6%)  81 (81.0%)  p=0.312  

  < 60%  9 (11.1%)  18 (18.4%)  χ²: 1.82  

Protein S  > 60%  72 (88.9%)  80 (81.6%)  p=0.177  
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Hospital stays in the PE group 

were found to be statistically 

significantly higher relative to the 

control group (p=0.0001) (Table 3). 

Postpartum 1., and 5. minute-Apgar 

scores for the severe 

preeclamptic group were found to be 

statistically significantly lower in 

comparison with the control group 

(p=0.0001) (Table 3).  

 
 

 

    

 

 

 

 

 

In the PE group, based on the 

presence or absence of thrombophilic 

factor, any statistically significant 

difference was not observed as for 

gravida, parity, number of live 

infants, miscarriages, gestational 

ages, birth weights, hemoglobin, and 

platelet values, hospital stays in 

days, Apgar scores at 1, and 5. 

minutes after delivery, complications 

related to gestational hypertension 

such as HELLP syndrome, eclampsia, 

and IUGR (Tables 4, Table 5 and Table 6).  

 
 

 

 

 

 

 

 
 

 

 

 

Table 3. Comparison of severely preeclamptic, and control groups based on Apgar scores.  
  

  Preeclampsia (n=84)  Control (n=100)  t                    p  

Mean Hospital Stay (days)  6.02±2.61 1.73±0.96  14.30  0.0001  

1.min Mean Apgar Score  5.88±1.67  7.71±0.56  -9.58  0.0001  

5.min Mean Apgar Score  7.86±1.47  8.96±0.2  -6.81  0.0001  

  

  

  

Table 4. The impact of lack of or presence of a single, multiple thrombophylic factors on  
pregnancies, and their related outcomes in the severely preeclamptic group.  
  

  TF (-)  (n=56)   Single Factor   

(n=15)  

Multiple Factors  

(n=11)  

f  p  

Mean Age (years)  28.55±5.55  29.93±4.71  27.27±6.9  0.73  0.483  

Gravida  2.41±1.62  3±2.45  1.82±1.08  1.49  0.232  

Parity  1.89±1.22  2.07±1.16  1.64±1.03  0.42  0.659  

Alive  1.46±0.87  1.8±1.01  1.64±1.03  0.85  0.433  

Miscarriages (n)  1.54±1.2  2.75±2.87  1±0.8  0.92  0.421  

Mean Gestational Age  

(weeks ± days)  

32W4D± 2H6G  31W6D±3W1D  33W2D±2W6D  0.71  0.493  

Mean Birth Weight (kg)  1622.68±592.89  1568.67±576.24  1822.73±549.71  0.67  0.513  

Mean Hospital stay (days)  6.25±2.77  5.93±2.34  5±2.05  1.06  0.352  

1.min. Mean Apgar Score  5.93±1.65  5.8±1.86  5.73±1.62  0.09  0.918  

5.min. Mean Apgar Score  7.89±1.46  7.47±1.77  8.09±1.04  0.68  0.512  
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Similarly, in the control group, there 

was not any statistically significant difference 

for gestational age, and birth weights with 

respect to the presence or absence of 

thrombophilic factors (Table 7). 

 

 

 

 

Table 5. Intragroup comparisons in the severely preeclamptic group as for the presence of a  

thrombophylic factor.  
  

  

T F   (-)  (n=56

) 

  T F   (+)  (n=26

) 

  t  p  

Mean Gestational Age   

(weeks ±days)  

36W4D ±2W6D  32W3D±3W1D  0.055  0.956  

Mean Birth Weight (kg)   1622.68±592.89  1676.15±568.51  -0.385  0.701  

Mean Preop Hg  12.36±0.99  12.18±1.8  0.575  0.567  

Mean Preop Platelet Count  186.43±78.29  189.12±95.04  -0.134  0.894  

TF = Thrombophylic factor   

Table 6. Complication rates in the previous, and the most recent pregnancies of patients with  
or without any thrombophylic factor in the severely preeclamptic group.  
  

    TF (-)  (n=56

) 

  TF (+)  (n=26

) 

    

  

None   46     82.1%  22     84.6%  X 
2 
:0.07  

Complication in previous pregnancies   

(HELLP, Eclampsia, IUGR)  

Present  10     17.9%  4     15.4%  P=0.782  

  

None  48     85.7%  20     76.9%  X 
2 
:0.96  

Complicatio in recent pregnancy    

(HELLP, Eclampsia, IUGR)  

Present  8     14.3%  6     23.1%  P=0.325  

TF = Thrombophylic factor   

  

Table 7. Intragroup comparisons in the control group as for the presence or absence of the  

 thrombophilic factor.  
  

Control Group  TF (-)  (n=52

) 

  TF (+)  (n=48

) 

  t  p  

     Mean Gestational Age (weeks ±days)  38 W 6D±1W 2D  39 W 1D ±1 W 1D  -1.036  0.303  

     Mean Birth weight   3366.15±456.15  3273.54±464.11  1.006  0.317  

TF = Thrombophylic factor   
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We did not observed any statistically 

significant difference for distribution of or 

deficiencies in the levels of Protein C, Protein 

S and Antithrombin in both groups (Table 2). 

In the PE group, there was not any 

statistically significant difference between 

Protein C <70%, and Protein C >70% 

subgroups as for mean gestational ages, and 

birth weights. In PE and control groups, any 

statistically significant difference was 

observed between Protein S <60%, and 

Protein S >60% subgroups and between 

Antithrombin III <80%, and Antithrombin III 

>80 % subgroups as for mean gestational age, 

and birth weights (Tables 8,9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Even though a statistically significant 

difference between mean Protein C, S, and 

Antithrombin III values did not exist, in the 

PE group all three values were observed to be 

slightly higher (p=0.312, p=0.177, p=0.111, 

respectively). Any statistically significant 

  

Table 8. Comparison of gestational ages, and birth weights categorized according to percentages of 

protein  C, protein S and Antithrombin III in the control groupin the severely preeclamptic group.  
  

Protein C  <70%  >70%  t  p  

     Mean Gestational age (weeks)  33.65±2.63  32.38±3.01  1.325  0.189  

     Mean Birth weight (kg)  1818.18±552.84  1611.97±585.58  1.094  0.277  

Protein S  < 

60% 

  > 

60% 

  t  p  

     Mean Gestational age (weeks)  33.62±3.22  32.38±2.94  1.183  0.24  

     Mean Birth weight (kg)  1827.78±570.15  1608.33±583.35  1.066  0.289  

Antithrombin III  <%80  >%80  t  p  

     Mean Gestational age (weeks)  32.51±3.18  32.56±2.92  -0.066  0.948  

     Mean Birth weight (kg)  1665±599.43   1630.33±580.76   0.23

7 

  0.81

3 

  

  

Table 9. Comparison of gestational ages, and birth weights categorized according to percentages of  
 protein C, protein S and  antithrombin III in the control group .  

  

Protein C  < 70%  > 70%  t  p  

     Mean Gestational age (weeks)  38.94±1.24  39.09±1.24  -0.479  0.633  

      Mean Birth weight (kg)  3354.21±605.76  3314.07±423.07  0.341  0.734  

Protein S  < 60%  > 60%  t  p  

     Mean Gestational age (weeks)  38.67±1.22  39.14±1.22  -1.455  0.149  

      Mean Birth weight (kg)  3213.33±503.17  3340.38±452.51  -1.054  0.294  

Antithrombin III  < 80%  > 80%  t  p  

      Mean Gestational age (weeks)  39.21±1.23  38.95±1.24  1.048  0.297  

     Mean Birth weight (kg)  3280.67±470.98  3355.27±452.38  -0.805  0.423  
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difference was seen in the frequency of 

deficient Protein C, Protein S, and 

Antithrombin III levels between PE and 

control groups. Besides, deficiencies in mean 

values of these three parameters were seen 

less frequently in the PE group (p=0.312, 

p=0.177, p=0.111).  

In the PE group, HELLP syndrome 

(n=10), eclampsia (n=8), and IUGR (n=3) 

related complications had developed. In this 

group, history of in utero exitus was revealed 

from previous pregnancies of 10 patients. In 

the PE group, as for complications such as 

stillbirth IUGR, preeclampsia in the previous 

pregnancy, and also with respect to absence or 

presence of thrombophilic factor in these 

complications in the previous pregnancies, 

any significant 

differences were observed. (p=0.782, 

p=0.325). 

 

Discussion 

 

In this study, investigation of the 

levels of serum Protein C, Protein S, and 

Antithrombin III 

factor both in women who experienced severe 

PE, and those without any hypertensive 

episode in their pregnancies was planned, and 

the impact of thrombophilia which progresses 

in parallel with increased thrombogenic 

activity i.e. one of the causative factors of 

uteroplacental failure, on preeclampsia was 

analyzed. In our study, any significant 

difference was not observed between PE 

group, and the control group related to 

deficiency in activity, and the amount of 

Protein C. Besides a slightly higher Protein C 

activity was found in the PE group relative to 

the control group without any statistical 

significance. However in the literature, any 

study reporting similar outcomes has been 

encountered. It was reported that in normal 

pregnancy, Protein C activity remained intact 

(2). Osmanoglu, and Sayin et al. evaluated 

preeclamptic and normal pregnancies, and 

they could not find any correlation between 

the severity of preeclampsia and Protein C 

activity (3,4). PE is one of the leading causes 

of maternal and fetal mortality and morbidity 

in the developed and developing countries. 

Uteroplacental failure which is the basic 

underlying pathologic factor leads to the 

emergence of serious complications such as 

preeclampsia, eclampsia, HELLP syndrome, 

placental detachment, and intrauterine growth 

arrest. The pregnancy per se progresses in 

parallel with increased thrombogenic activity. 

Increased thrombogenic system activity 

together with attenuation in anti-

thrombogenic activity creates a clear-cut 

tendency towards thrombogenicity, and 

impact of inherited and acquired 

thrombophilic factors on this process might 

lead to thrombotic adverse events. In 

consideration of this hypothesis, many 

situations leading to thrombophylic 

tendencies were analyzed, and every day with 

innovative researches, new mechanisms of 

action and biologic products contribute to our 

medical literature (7). Protein S activity 

decreases 40-60 % during the first trimester, 

and remains at low levels during the rest of 

the pregnancy (2). In our study, a statistically 

significant difference was not observed as for 

Protein S values detected in both severe 

preeclampsia, and control groups. Since 

venous blood samples were collected 2 

months after delivery, such an effect is not 

anticipated. In a study by Kupferminc et al., 

venous blood samples were also collected 

from 2 months postpartum at the earliest as is 

the case in our study. However Protein S 

activity was observed to be statistically 

significantly lower contrary to our study (8). 

Dekker et al. Reported that Protein S activity 

must be screened because in the early onset 

preeclampsia, decreased Protein S activity has 

an important predictive value, and constitutes 
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a risk factor for subsequent pregnancies (9). 

Sayın et al. reported higher frequency of 

Protein S deficiency in preeclamptic patients 

(4). However Osmanagaoglu et al. could not 

find a correlation between preeclampsia, and 

Protein S deficiency (10). Contrarily, in our 

study any statistically significant difference 

was not observed between PE patients with or 

without Protein S deficiency, as for 

complications experienced during previous 

pregnancies, gestational ages at delivery, and 

birth weights Any statistically significant 

difference was not observed with respect to 

Antithrombin III activity in the severely 

preeclamptic, and also controls. In the 

literature various opinions were expressed 

related to Antithrombin III activity, and 

preeclampsia. Some studies indicate lack  of 

correlation between Antithrombin III activity, 

and preeclampsia (4,11,12,13,14), while 

Osmanagaoglu et al. opined that Antithrombin 

activity might be a useful marker in 

determining clinical course, and prognosis. 

(3). Although statistically significant 

difference was detected between PE patients, 

and control subjects participated in our study 

as for gestational ages at delivery, birth 

weights, 1., and 5.  mitute-Apgar scores, any 

statistically significant intergroup difference 

was not observed as for thrombophilic factor 

activities, and frequencies of factor 

deficiencies. Even contrary to the lower levels 

of activity reported in the literature for 

preeclamptic patients, slightly lower activities 

for three factors have been observed in the 

control group. Carriership of multiple or 

single thrombophilic factor in the control or 

PE group did not demonstrate any difference 

as for poor pregnancy outcomes. According to 

TREATS study whose results were published 

in 2006, any correlation between 

preeclampsia, and deficiencies in Protein C, 

Protein S levels, and Antithrombin III 

activities could not be found, and authors 

asserted that thrombophilia screening tests for 

women without any history of 

thromboembolic event were not necessary, 

useful, and cost-effective. Still, larger scale 

randomized studies are needed for the 

evaluation of cost-effectiveness of 

prophylaxis in individuals with acquired, and 

inherited thrombophilic predisposition (15). 

Stella and Sibai indicated that inclusion of 

gestational hypertension, and related 

complications (preeclampsia, ablatio 

placentae, IUGR, intrauterine fetal death) 

among routine screening tests is currently 

controversial, and emphasized efficacy, and 

safety of the treatment, costeffectiveness of 

the tests to be performed for the determination 

of treatment candidates, and high-risk 

population. They also asserted that despite all 

these considerations clinical discriminative 

features of the disease related to its individual 

factors persisted (16). Thrombophilic 

predisposition, apart from pregnancy, and 

hypertensive complications, is a high risk for 

the development of thromboembolic adverse 

events (17). Recurrence rate of severe 

eclampsia is around 20 percent (18). It is not 

definitively known whether a woman with a 

single thrombophilic factor carries a higher 

risk or not. Kupferminc 

et al. had detected the presence of a 

thrombophilic factor in 67 % of the women 

who developed recurrent complications 

during their pregnancies, while in another 

study its incidence was observed 57% (11,12). 

However the type of the complications varies 

among pregnancies. Kupferminc, Morrison et 

al. indicated that serious complications of 

pregnancy such as severe preeclampsia, 

IUGR, ablatio placentae, and intrauterine fetal 

death are associated with thrombophilia 

(19,20). 

Controversial results obtained from 

retrospective, and prospective studies further 

complicate the selection process of candidates 

for laboratory screening tests. The cost of 

these tests should be weighed against the 
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frequency of positive test results in 

asymptomatic healthy individuals, patients’ 

anxiety, availability of effective, and 

established treatment modalities for the 

prevention of perinatal morbidity. 

Thrombophilia screening tests should be 

considered for patients who developed 

adverse gestational complications such as 

preeclampsia, IUGR, and fetal loss, and in 

patients who had especially experienced 

recurrent, and serious diseases (24). Global 

screening is not a necessity in every 

pregnancy. It is required for the women who 

had a familial history of venous 

thromboembolism (15). Silver et al. deemed 

thrombophilia screening tests as a must in 

patients with a personal and /or familial 

history of thromboembolic event. They also 

insisted on absolute consideration of 

thrombophilic evaluation of the women with a 

familial history of thrombophilia who had 

experienced unexplained fetal loss in their 

previous pregnancies, early onset (<34 

gestational weeks) severe preeclampsia, grave 

IUGR (<3% percentile), and serious placental 

failure (21). A practical guide about inherited 

thrombophilias in pregnancy  published by 

ACOG in 2013, emphasized that There is a 

strong association between inherited 

thrombophilias and venous 

thromboembolism, which makes detection of 

these mutations a logical target for prevention 

strategies. However, it is controversial 

whether there is an association between 

inherited thrombophilias and uteroplacental 

thrombosis that lead to adverse pregnancy 

outcomes such as fetal loss, preeclampsia, 

fetal growth restriction, and placental 

abruption (22). On the patient side 

preconception counselling should include that 

thrombophilia and pregnancy complications 

have weak association and inherited 

thrombophilias are only one of a number of 

contributing factors (23). 

For the evaluation of the impact of 

thrombophilia in PE patients, genetic tests, 

and larger scale studies performed with 

randomized case-, and control groups are 

needed.  Nowadays, efforts have been exerted 

from different aspects for the detection, 

prevention, and management of preeclampsia 

in advance. Lack of globally valid diagnostic 

criteria complicates simple researches 

directed at causative factors, and development 

of predictive biomarkers for the prevention of 

preeclampsia. Many potential markers which 

will play a role in the prevention of 

preeclampsia or facilitation of diagnostic 

work-up are anticipated.  

 

References 
 

1) Roberts JM, Cooper DW. Pathogenesis and 

genetics of pre-eclampsia. Lancet 2001; 

357:53-6. 

2) Roberts JM, Taylor RN, Musci TJ, Rodgers 

GM, Hubel CA, McLaughlin MK. 

Preeclampsia: an endothelial cell disorder. 

Am J Obstet Gynecol. 1989; 161: 1200–1204. 

3) Many A, Elad R, Yaron Y, Eldor A, Lessing 

JB, Kupferminc MJ. Third-trimester 

unexplained intrauterine fetal death is 

associated with inherited thrombophilia. 

Obstet Gynecol 2002 ;99:684-7. 

4) Alfirevic Z, Roberts D, Martlew V. How 

strong is the association between maternal 

thrombophilia and adverse pregnancy 

outcome? A systematic review. Eur J Obstet 

Gynecol Reprod Biol. 2002; 101: 6–14. 

5) Many A, Elad R, Yaron Y, Eldor A, Lessing 

JB, Kupferminc MJ. Third-trimester 

unexplained intrauterine fetal death is 

associated with inherited thrombophilia. 

Obstet Gynecol 2002 ;99:684-7. 

6) Hefler L, Jirecek S, Heim K, Grimm C, 

Antensteiner G, Zeillinger R, Husslein P, 

Tempfer C: Genetic polymorphisms 

associated with thrombophilia and vascular 

disease in women with  



                                                                  
                                                                                                                                    Original Article      

International Journal of Basic and Clinical Studies (IJBCS) 

2016; 5(1): 26-36  Yenidede I et al. 

 

 

35 

 

unexplained late intrauterine fetal death: a 

multicenter study. J Soc Gynecol Investig 

2004; 11:42-4. 

7) American College of Obstetricians and 

Gynecologists. Hypertension  in pregnancy. 

1996 In: ACOG Technical Bulletin No: 219. 

ACOG, Washington DC. 

8) Kupferminc MJ, Fait G, Many A, Gordon 

D, Eldor A, Lessing JB. Severe preeclampsia 

and high frequency of genetic thrombophilic 

mutations. Obstet Gynecol 2000; 96:45-9. 

9) Dekker GA, de Vries JI, Doelitzsch PM, et 

al. Underlying disorders associated with 

severe early-onset preeclamsia. Am J Obstet 

Gynecol 1995; 173 1042-8. 

10) Osmanağaoğlu MA, Topçuoğlu K, Ozeren 

M, Bozkaya H. Coagulation inhibitors in 

preeclamptic pregnant women. Arch Gynecol 

Obstet. 2005 Mar;271(3):227-30. Epub 2004 

Jan 21. 

11) Kupferminc MJ, Fait G, Many A, Gordon 

D, Eldor A, Lessing JB. Severe preeclampsia 

and high frequency of genetic thrombophilic 

mutations. Obstet Gynecol 2000; 96:45-9. 

12) Kupferminc M, Eldor A, Steinman N, 

Many A, Bar-Am A, Jaffa A et al. Increase 

frequency of genetic thrombophilia in women 

with complications of pregnancy. N Engl J 

Med 1999; 340:9-13. 

13) Tranquilli AL, Giannubilo SR, Dell'uomo 

B, Grandone E. Adverse pregnancy outcomes 

are associated with multiple maternal 

thrombophilic factors. Eur J Obstet Gynecol 

Reprod Biol. 2004 Dec 1;117(2):144-7. 

14) Van der Molen EF, Verbruggen B, 

Novakova I, Eskes TK, Monnens LA, Blom 

HJ. Hyperhomocysteinemia and other 

thrombotic risk factors in women with 

placental vasculopathy. BJOG 2000;107:785–

791 

15) O Wu, L Robertson, S Twaddle, GDO 

Lowe, P Clark, M Greaves, ID Walker, P 

Langhorne, I Brenkel,  L Regan and IA Greer. 

Screening for thrombophilia in high risk 

situations: systematic review and cost-

effectiveness analysis. The Thrombosis: Risk 

and Economic Assessment of Thrombophilia 

Screenings (TREATS) study. Health 

Technology Assessment 206; Vol.10: No.11 

16)  Stella C.L., Sibai B.M., Thrombophilia 

and Adverse Maternal-Perinatal Outcome. 

Clin obstet gyn. 2006;49:850,17. Douglas 

KA, Redman CWG. Eclampsia in United 

Kingdom. Br Med J 1994;309:1395 

17) Vandenbroucke JP, Koster T, Briet E, 

Reitsma PH, Bertina RM, Rosendaal FR. 

Increased risk of venous thrombosis in oral 

contraceptive users who are carriers of factor 

V Leiden mutation. Lancet 1994;344:1453-7. 

18) Caritis S, Sibai B, Hauth J, Lndheimer 

MD, Klebanoff M, Thom E, et al. Low dose 

aspirin to prevent preeclampsia in women at 

high risk. N Eng J Med 1998; 338:701-5. 

19) Morrison ER, Miedzybrodzka ZH, 

Campbell DM, et al. Prothrombicgenotypes 

are not associated with pre-eclampsia and 

gestational hypertension: results from a large 

population-based study and systematic 

review. Throbm Haemost. 2002;87:77-78 

20) Kupferminc MJ. Thrombophilia and 

Preeclampsia: The Evidence So Far. Clin 

Obstet Gyn. 2005:48(2);406-15 

21) Silver RM, Warren JE. Preconception 

Counselling for Woman With Thrombophilia. 

Clin Obstet Gyn.2006;49:906-919 

22) ACOG Practice Bulletin No. 138: 

Inherited thrombophilias in pregnancy. Obstet 

Gynecol. 2013 Sep;122(3):706-17. 

23) Rodger et al. Inherited Thrombophilia and 

Pregnancy Complications Revisited. ACOG. 

VOL. 112, NO. 2, PART 1, AUGUST 2008 

24) Simcox LE, Ormesher L, Tower C, Greer 

IA. Thrombophilia and Pregnancy 

Complications. Int J Mol Sci. 2015 Nov 

30;16(12):28418-28.  

 

 



                                                                  
                                                                                                                                    Original Article      

International Journal of Basic and Clinical Studies (IJBCS) 

2016; 5(1): 26-36  Yenidede I et al. 

 

 

36 

 

 
 
 

 

 

 

 

 

 

 


