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Abstract:The aim was to evaluate the relationship of recurring miscarriages and in utero mort fetus
cases over 20 weeks of pregnancy (except for those caused by a systemic disease or a known pathology)
with thrombophilic conditions. Our study was conducted on the patients who were admitted to our clinic
with for follow ups or investigation of recurring pregnancy losses. The included patients had had at
least 2 fetal losses over 8 weeks into their pregnancy or at least one loss over the 20th gestational week
and gave histories of hypertensive pathologies of pregnancy such as preeclampsia or eclampsia. The
control group comprised 81 patients who had at least one pregnancy without any complication or fetal
loss histories. In our study, the ratios of Factor V Leiden mutation in the study group (106 cases) and
the control group (81 cases) were %12 and %1.3 (p=0.01) respectively. In the patient group, the
MTHFR homozygous mutation was seen 3.3 times as much and Factor V Leiden heterozygous gene
mutation was determined to be seen 8.3 as much as the control group. There was a significant difference
between the study and control groups in terms of Protein C and S activity (p<0.0001 ve p<0.001). In
the study group, the detection rate of Protein C levels <%65 was 5.2 times more(OR 5.2 2.7-
12.49), and the Protein S activity was 12.17 times higher than the control group. Thrombophilic
cases may play many roles in the pathologies which arise during pregnancies.
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1.Introduction

Habitual abortion is one of the issues which is mostly falling short in the determination of
etiological and prognostic factors in obstetrics. Sixty eight percent of the recurrent early pregnancy
losses are idiopathic. It may be thought that hemostatic mistakes lead to obstruction in placental bed
vessels and the changes in the coagulation factors during pregnancy may lead to abortion. For a
successful course of pregnancy, an effective uteroplacental circulation is a must and this circulation may
be affected by hemostasis disorders. Thus, maternal thrombophilia (Factor V Leiden, Factor Il
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mutations, MTHFR {methylenetetrahydrofolate reductase} deficiency of Protein C, Protein S) are
important pathologies in terms of obstetrics [1].

The tendency to start investigating the reason of recurring miscarriages after the second
miscarriage is getting more prevalent. Recurring loss of pregnancy is defined as at least three
spontaneous abortions after either the 10th or the 8th gestational week, depending on the source. The
reasons are various.

Due to the fact that thrombophilic events are seen in some of the thrombophilic women and not
all of them, hereditary thrombophilia is believed to be a multiple gene disease. This may occur due to
antithrombin 111, protein S or C deficiency or factor V Leiden mutations as well as acquired
thrombophilias such as the antiphospholipid syndrome [2]. Lately, thrombophilia has been frequently
mentioned as the key reason of HELLP syndrome, abruptio placenta, intrauterine growth retardation,
inexplicable stillbirth and recurring loss of pregnancy [3].

The aim was to evaluate the relationship of recurring miscarriages and in utero mort fetus cases
over 20 weeks of pregnancy (except for those caused by a systemic disease or a known pathology) with
thrombophilic conditions

2.Materials and Methods

This study was done on 106 women with bad obstetric histories who were admitted to our
polyclinic at Haseki Training and Research Hospital Obstetrics and Gynecology Department. between
1st June 2009and 31st December 2012 Bad obstetric history was defined as at least two abortions (loss
of pregnancy under the 20th gestational week), at least one in utero mort fetus case over the 20th
gestational week or history of preeclampsia. A detailed anamnesis regarding their previous pregnancies
was obtained from the patients. Those with any kind of systemic disease, anatomical or organic
pathologies regarding the genital system and a known karyotype anomaly were excluded from the study.
81 similar ages patients with at least one history of live birth following a problem-free pregnancy and
without any systemic disease, anatomical or organic anomalies of the genital system, history of fetal
loss and preeclampsia or a known karyotype anomaly were included in the control group. The patients
were informed about the study as well as the benefits regarding the diagnostic and treatment steps. After
obtaining their written consents, tests regarding thrombophilia were ordered from the patients. Protein
C activity, protein S activity, antithrombin IlI, factor V Leiden mutation, prothrombin gene mutation
and MTHFR gene mutation were evaluated. Antithrombin IlI, Protein C and S activities and lupus
anticoagulant tests were done with biotech branded, AMAX 200 full automatic coagulation equipment.
The reference values of Antithrombin Il activity, protein C activity and protein S activity were accepted
to be %70-125, %70-130 and % 55-160 respectively.

In our study, Medcalc statistical program was used for the statistical analyses.In the evaluation
of the data, in addition to the descriptive statistical methods (mean, standard deviation), independent t-
test, one way variance analysis were used in the comparison of the binary groups; chi-square and odds
ratio were used in the comparison of the qualitative data. The results were evaluated in a significance
level of p <0.05 and confidence interval of 95%.

3.Results
The study group comprised 106 cases who were admitted to our clinic with early and/or late
loss of pregnancy and the control group comprised 81 cases without fetal loss. The mean age of the 106
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cases in the study group and 81 cases without any pregnancy complications was 28+4.9 and 29.7+7.4
respectively. As expected, the number of pregnancies were determined to be significantly higher and
the number of live births significantly lower in the study group. (Table 1)

Tablel. The comparison of the study and control groups in terms of age, gravida and live births

Study Group Control Group P value
Age 28+4.9 29.7+7.4 0.06
Gravida 3.5+1.8 1.48+1.28 <0.0001
Live Births 0.46+0.71 1.46+1.28 <0.0001

In the study group, early loss of pregnancy was seen in 85 cases and one or more loss of
pregnancies during the second or third trimesters were seen in 31 cases. The mean gestational week of
the late pregnancy losses were determined to be 28.1+4.8 in this group.

The rates of MTHFR, Factor V Leiden and Prothrombin multiple gene mutations as
well as Protein C, Protein S and Antithrombin 111 activities were compared between the study
and control groups. There was no significant difference between the two groups in terms of
MTHFR heterozygous gene mutation, but in terms of MTHFR homozygous form, a significant
difference was found.The rate of homozygous mutation was 11.3% (12 cases) in the study group and
3.7% (3 cases) in the control group (P=0.049).. The rate of Factor VV Leiden heterozygous gene
mutation in the study group was determined to be significantly higher than the control group (12& vs.
1.3%, p=0.01). Homozygous mutation was not observed in neither of the groups. The number of
heterozygous prothrombin gene mutations in the study and control groups was 10 (9.4%) and 3 (3.7%)
respectively. The difference was not significant (P=0.2). We determined the number of cases with a
protein C activity of <65% to be significantly higher in the study group (P=0.0003). The number of
cases with a protein S activity of <65% were also significantly higher in the study group, but there was
no significant difference between the groups in terms of Antithrombin 111 activity(p:0.000074,p: 1.0).
The study and control groups were examined in terms of multiple gene mutations. Multiple
gene mutations were detected in 12 cases (11.3%) in the study group and 4 cases (4.9%) in the
control group. The difference was not statistically significant (p=0.19) (Table 2)

Table 2. The comparison of the study and control groups in terms of MTHFR, Factor V Leiden
and Prothrombin and Multiple Gene Mutations as well as Protein C, Protein S and Antithrombin
I11 activities

Study group Control Group | P value
(n:106) % (n:81) %

Heterozygous | 49 (46.2%) 33 (40.7%) 0.5
MTHFR Homozygous | 12 (11.3%) 3 (3.7%) 0.049
FactorV Leiden Heterozygous | 10 (9.4%) 1(1.3%) 0.01
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Heterozygous | 10 (9.4%) 3(3.7%) 0.2
Prothrombin Homozygous | 1 (0.94 %) 0 (0%) 0.88
Protein C activities <%65 14(13.2%) 1 (1.3 0%) 0.00
Protein S activities <%65 35(33.01%) 7 (8.6%) 0.000074
Antithrombin 111 <%75 7(6.6%) 5(6.1%) 1.0
activities
MTHFR+Factor V Heterozygous/ | 5 (0.47) 1(1.2%) 0.23
MTHFR+ Heterozygous/ | 7(6.6%) 3(2,83%) 0.51
Protrombin Heterozygous

The rate of MTHFR homozygous mutation rate was determined as OR 3.3 (0.9-12.18),
i.e, the possibility of detecting homozygous mutations in the study group was determined to be 3.3
more than that in the control group. The rate of heterozygous Factor V Leiden mutations was 8.3 times
more (OR 8.3, 1.04- 66). Homozygous mutations were not seen in either of the groups. In the patient
group, the detection rate of Protein C levels <%65 was 5.2 times more, and the Protein S activity
was 12.17 times higher than the control group. (OR 5.2 2.7-12.49, OR:12.17 1.5-94.64) Table 3.

Table 3. Prevalence of thrombophilia

Type of Study group | Control Odds 95% P value
. group . )

thrombophiliaa | (n:106) ratio confidence

(n:81) )

no. (%) interval

no. (%)
MTHFR 12 (11.3%) |3 (3.7 %) 3.3 0.9-12.18 0.049
(Homozygous)
FactorV 10 (9.4%) 1(1.3 %) 8.3 1.04-66 0.01
Leiden
(Heterozygous)
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Protein C 14(13.2%) 1 (1.3 0%) 5.2 2.7-12.49 <0.001
activities
Protein S 35(33.01%) | 7 (8.6%) 12.17 1.5-94.64 <0.001
activities

Mean Protein C, Protein S and antithrombin 111 activities were evaluated in Table 4. In cases
with fetal loss, the Protein C and S activities were significantly lower (P<0.0001) and no significant
difference was found in terms of Antithrombin 111 activity (p=0.47). TABLO:4

Table 4. The comparison of the Study and Control groups in terms of MEAN Protein C, Protein
S and antithrombin 111 activities

Study Control P degeri
Protein C activity (%) 74.2+0.29 95.7+17.5 <0.0001
Protein S activity (%) 86.9+0.23 94.8+19.4 <0.0001
Antitrombin 111 activity (%) 96.9+0.15 98.3+20 0.47

4.Discussion

Pregnancy is an acquired condition during which the thrombogenic activity increases. The
changes in the coagulation system due to pregnancy may strengthen the thrombogenic tendency due to
hereditary thrombophilia, causing various clinical diseases [4]. Different clinical cases arise due to the
pathologies emanating in the placental bed, causing recurring losses of pregnancy, early severe
preeclampsia, IUGR ,stillbirth and placental pathologies during pregnancy and related complications
[5].

Thrombophilia may be hereditary or acquired. The most common cause of the acquired
thrombophilia is antiphospholipid antibody syndrome (APA). Deficiency of Protein C, deficiency of
Protein S, Antithrombin deficiency, Active protein C resistance (APCR), Prothrombin G20210
mutation, Hyperhomocysteinaemia- MTHFR (Methylenetetrahydrofolate reductase) mutation are
among the hereditary thrombophilia

A point mutation in factor V was shown as the cause of APCR for the first time and this mutation
is referred to as 'Factor V Leiden (FVL).FVL mutation is the most common cause of hereditary
thrombophilia and responsible for 40% of the thrombosis [6]. FVL heterozygous mutation is seen
between the rate of 5 and 10% while homozygous mutation is seen at a rate of 0.04% [7, 8]. It is known
that homozygous mutations increase the risk of venous thrombosis by 80 times while this risk increased
by seven times in in heterozygous carriers [9].

There are conflicting results regarding thrombophilia in severe preclampsia in the literature.
While a significant correlation is found between thrombophilia and severe preeclampsia [10, 11, 12]
other pregnancy complications in some studies [13, 14, 15] there is not any correlation in some others
[16].

In Dizon-Townson DS et. al’s study done on 158 severy preeclamptic and 403 healthy pregnant
women, the rates of Factor V Leiden mutation in the preeclamptic and control groups were determined
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to be 8.9% and 4.2% respectively, a significant difference [10]. In the metaanalysis of Linj et. al
comprising 31 studies and 7522 patients, the detection rate of Factor V Leiden mutation on all
preeclamptic and severely preeclamptic women were 1.81 and 2.24 times higher respectively, which led
to the conclusion that Factor V Leiden mutation caused an increased risk of preeclampsia [11].

In the meta-analysis where Rodger et al. evaluated ten prospective studies, there was a significant
correlation between FVL mutation and pregnancy losses, but there was not a statistically significant
correlation between FVL and prothrombin gene mutations and preeclampsia [13]. Likewise, in the
prospective study by Said et al., although a correlation was found between FVL mutation and ablation
placenta and stillbirth, no correlation was found with preeclampsia[14]. In a study where Deveer el at.
compared 50 patients developing severe preeclampsia and 50 healthy control group, they found FVL
mutation carrying at a similar rate and stated that there was not any correlation between thrombophilia
and severe preeclampsia [15]. In a study where Kjelberg et al. compared 491 pregnant cases having
FVL mutation with 1055 healthy pregnant cases, there was not any correlation between adverse
pregnancy outcome and FVL mutation [16].

Among the hereditary thrombophilic factors, we researched the relationship between Protein C
activity, protein S activity, antithrombin Il1, factor V Leiden mutation, prothrombin gene mutation and
MTHFR gene mutation’s and bad obstetric history in our study.

According to the results we obtained regarding Factor V Leiden gene mutation, there was no
homozygous gene mutations in either groups, but the rates of heterozygous Factor V Leiden gene
mutation in the study and control groups were 12% and 1.3% respectively. The rate of heterozygous
gene mutation detection in cases with fetal loss was 8.3 times more (OR 8.3, 1.04- 66). Based on this
statistically significant ratio, we determined that Factor V Leiden gene mutation played an important
role in the aetiology of recurring losses of pregnancy and late-onset pregnancy complications.

In our study, the rate of heterozygous prothrombin gene mutation in the study and control groups were
determined to be 9.4% (n=10) and 3.7% (n=3). The difference was not statistically significant (p=0.2). The
homozygous form of the prothrombin gene mutation was detected in 1 case only in the sudy group
(0.94%) and 0 cases in the control group (0%) (p=0.88). Reznikoff et al. determined the rate of
prothrombin G 20210A mutation to be significantly higher in the study group in their study done on 260
cases with recurring losses of pregnancy under the 10th gestational week and 240 control cases (2,7 (%
95 CI 1-7)) [17].

MTHFR gene mutation is more frequently detected in the population as compared to the other
gene mutations. In Foka. Et al’s study, the detection rate of MTHFR C677T homozygous mutation in
the study and control groups were 8% and 15% respectively, therefore they reported that MTHFR
mutation could not be a factor in recurring losses of pregnancy [18]. In a similar study done by Pauer
et. al, they determined the rate of MTHFR homozygous gene mutation to be 14% and 12% in the study
and control groups, not finding a statistically significant difference between the two [19].

In our study, the rate of heterozygous MTHFR gene mutation was determined to be 46.2% and 40.7%
in the study and control groups respectively, revealing a statistically insignificant difference (p=0.5).
The rates of homozygous MTHFR gene mutations in the study and control groups were 11.3% and 3.7%
respectively and a significant difference was found (p=0.049, OR=3.3). It was seen that the possibility
of detecting a homozygous MTHFR mutation was 3.3 times more in the study group than in the control

group.
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As a result of the analyses on MTHFR gene mutation, it was deduced that the heterozygous

form was not clinically significant in terms of pregnancy complications, but the heterozygous form could
take on an important role in their development.
Protein S activity decreases by 40-60% as compared to normal in the first trimester of pregnancy and
remains low during the rest [20]. Despite this normal decrease during pregnancy, in our study, the mean
Protein S activity of the study group was determined to be much lower than that of the control group. In
Kupferminc’s study in Israel, published in 2000, the study group was comprised of the severely
preeclamptic only and the blood for the detection of Protein S activity was drawn after the second
postpartum month, Protein S deficiency was determined to be significantly higher in the study group as
compared to the control group [21].

In our study the mean Protein S and Protein C activities of the control group were 95.7+17.5
and 94.8+19.4 respectively. The same parameters for the study group were 74.2+0.29 and 86.9+0.23
respectively. The distinct difference in between was statistically significant for both parameters
(p<0.0001, p<0.0001). The two groups were compared in terms of Protein S and C activies «65% and
There was a statistically significant difference in values under 65% (p values for both parameters are
P=0.0003 and P=0.000074 respectively). In cases with fetal loss, the detection rate of Protein C levels
<%065 was 5.2 times more(OR 5.2 2.7-12.49), and the Protein S activity was 12.17 times higher
than the control group.

There are conflicting explanations regarding antithrombin 1l levels in severe preeclampsia.
Osmanoglu et. al reported that antithrombin Il deficiency might be used in the prediction of the
prognosis and clinical monitorization in preeclampsia[22].

In the study of Ramalakshmi et al., the mean antithrombin 11l value was determined to be significantly
lower in the group with gestational hypertension [0.76 (0.233) 1U/ml; 0.97 (0.234) IU/ml] and low levels
of antithrombin I11 were found to ber related to bad pregnancy outcomes [23].

The results of our study are not coherent with the literature. The mean antithrombin Il values in the
study and control groups are 96.9+0.15 and 98.3+20 respectively, without a significant difference
(p=0.47). In the comparison between the study and control groups with a cut off value for Antithrombin
I1 activity of 75% a significant difference was not detected (p values are p=1.0).

Scanning women with positive thrombosis conditions in their personal or family histories for
FV Leiden and Prothrombin gene mutations is important in the prevention of pregnancy complications.
Although thrombophilia has an important role in the etiology of early losses of pregnancy (especially in
recurring cases), we do not have enough data to add thrombophilia to the inital evaluation tests for early
pregnancy loss. In cases with recurring loss of pregnancy, late pregnancy complications (IUMF,
preeclampsia and complications) and positive history of thrombosis, evaluation of the thrombophilic
base will prove beneficial in terms of both diagnosis and treatment.
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