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Summary

Inherited thrombophilia has been suggested as a possible condition of increased susceptibility to adverse pregnancy outcomes. In
our prospective study, we investigated the association between combined inherited thrombophilia and adverse pregnancy outcome

in the South-Western Greek population.

Three hundred and ninety-six healthy Greek women with spontaneous pregnancies were investigated for combinations of the three
commonest thrombophilic mutations (Factor II G20210A, Factor V Leiden and MTHFR C677T) and followed for adverse preg-
nancy outcomes. Statistical analysis was performed by Pearson’s chi-square test.

Four women (1%) had the FV Leiden/’MTHFR T677T double genotype and two women (0.5%) had the FII G20210A/MTHFR
T677T double genotype. Although the small number of cases of combined inherited thrombophilia, it seems that the presence of
FV Leiden/MTHFR T677T double genotype increases the risk for placental abruption.
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Introduction

Inherited thrombophilia, the principal risk factor for
maternal thromboembolism, has been suggested as a pos-
sible condition of increased susceptibility to adverse
pregnancy outcomes. Successful pregnancy outcome is
dependent on the development and maintenance of ade-
quate placental circulation. Abnormalities of placental
vasculature may result in a number of gestational
pathologies, including early and late pregnancy loss, pla-
cental abruption, intrauterine growth retardation (IUGR),
intrauterine fetal death (IUFD) and preeclampsia (PE)
[1]. All these outcomes complicate up to 0.2-3% of preg-
nancies and are the leading causes of perinatal morbidity
and mortality [2].

The presence of acquired or inherited thrombophilic
factors increases the risk of thromboembolic disease in
the mother, while these factors have also been implicated
in the development of gestational complications associ-
ated to placental vasculopathy [3].

In our prospective study, we investigated the associa-
tion between combined inherited thrombophilia and
adverse pregnancy outcome in the South-Western Greek
population.

Material and Methods

Between January 2004 and January 2006, 396 women with
spontaneous pregnancies were referred to the Outpatient Clinic
of the Obstetrics and Gynaecology Department of the Univer-
sity of Patras Medical School. All women were investigated for
the three commonest thrombophilic mutations (Factor II
G20210A, Factor V Leiden and MTHFR C677T) and followed

Revised manuscript accepted for publication April 23, 2007

Clin. Exp. Obst. & Gyn. - 1ssN: 0390-6663
XXXIV, n. 4, 2007

for adverse pregnancy outcome. Women with known inherited
thrombophilia, pre-existing antiphospholipid syndrome (APS)
and antiphospholipid antibodies were excluded from the study.
The study was approved by the Ethical Committee of the hos-
pital. Written informed consent was obtained from each
woman. All women were started on supplements of folate and
iron the 13" week of gestation.

Blood samples in EDTA were collected from all women on
their first visit to the Outpatient Clinic (6-8 weeks of gestation).
Molecular diagnosis was performed after DNA isolation, poly-
merase chain reaction (PCR) amplification, and hybridization of
amplification products using allele specific oligonucleotide
probes for the detection of Factor I G20210A, Factor V G5S06A
and MTHFR C677T normal and mutated alleles (Thrombophilia
Gene Mutation Assay Kit, Vienna Lab, Austria).

Adverse pregnancy outcomes were considered for all fetal
losses (spontaneous abortion and intrauterine death), as well as
gestational complications with fetomaternal circulatory distur-
bances (placental abruption, intrauterine growth retardation and
preeclampsia).

Intrauterine death (IUD) was defined as fetal loss after 24
weeks’ gestation.

Placental abruption (PA) was defined as the separation of the
placenta from its site of implantation before the delivery of the
fetus [4].

Intrauterine growth retardation (IUGR) was defined as a birth
weight below the 5th percentile for gestational age [5].

Preeclampsia (PE) was defined by a blood pressure above
140/90 mmHg after 20 weeks’ gestation, proteinuria > 300 mg/24
hours or persistent 30 mg/dl (1+ dipstick) in random urine
samples. The term severe preeclampsia is used when a blood
pressure above 160/110 mmHg is recorded at least six hours
apart, and proteinuria of more than 5 g during 24 h occurs [6].

Statistical analyses were performed using the SPSS-12 for
Windows. The chi-square test was used to assess the association
between categoric variables.
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Results

From the 396 women included in the study, four
women (1%) had the FV Leiden / MTHFR T677T double
genotype and two women (0.5%) had the FII
G20210A/MTHFR T677T double genotype. The demo-
graphics of women with double thrombophilic genotypes
are shown in Table 1.

From the six women with double thrombophilic geno-
types, three (50%) developed gestational complications
during the follow-up of their current pregnancy.

None of the women with double thrombophilic geno-
types developed thromboembolic complications during
pregnancy.

Table 1. — Women’s demographics (n = 6).
‘Women with Women without
complications complications
(n=23) (n=239
No. of pregnancies 1 pregnancy 1(333%) 1(33.3%)
2 2 pregnancies 2 (66.7%) 2 (66.7%)
Age of women <25 0 (0%) 0 (0%)
25-35 1 (333%) 1(33.3%)
> 35 2 (66.7%) 2 (66.7%)
Complications in
previous pregnancies No 2 (66.7%) 2 (66.7%)
Yes 1 33.3%) 1(33.3%)
Smoking No 1 (33.3%) 1 (33.3%)
Yes 2(66.7%) 2 (66.7%)
Diabetes mellitus No 3 (100%) 3 (100%)
Yes 0 (0%) 0 (0%)
Gestational diabetes No 3 (100%) 3 (100%)
Yes (0%) (0%)
Discussion

Normal pregnancy is an acquired thrombophilic condi-
tion in which marked changes in hemostasis take place.
The net effect of these pregnancy-induced changes is to
promote clot formation, extension and stability. These
alterations protect pregnant women from severe haemor-
rhage during delivery, but they also predispose them to
thromboembolic complications [7].

The coexistence of other acquired or inherited throm-
bophilic factors increases the risk of thromboembolic
disease in the mother, while these factors have also been
implicated in the development of gestational complica-
tions associated with placental vasculopathy [3].

The pathogenetic mechanisms responsible for placental
vascular pathologies in women with thrombophilia have
not been fully elucidated. It is yet unknown why only
some women with thrombophilia express vascular gesta-
tional pathologies, while others do not. It is possible that
this may relate to local factors affecting coagulation, fib-
rinolysis and vascular tone at the level of the placental
vessels [8].

Coinheritance of multiple thrombophilic defects are
significantly associated with increased risk of venous
thrombosis [9-11]. The highest risk is exerted by the

simultaneous presence of FV Leiden and FII G20210A
(OR, 85.198) [I1, 12]. Similarly, MTHFR 677T/T
increases the risk associated with FV Leiden or with FII
G20210A [13]. The simultaneous presence of FV Leiden
and MTHFR T677T may be manifested by severe throm-
botic events [9, 14]. In our study none of the women with
double thrombophilic genotypes developed thromboem-
bolic complications during pregnancy.

The large European Prospective Cohort on Throm-
bophilia study (EPCOT) revealed that FV Leiden com-
bined with other thrombophilic defects had an increased
risk for fetal loss [15]. Also the highest odds ratio for
stillbirth (OR, 14.3; 95% ClI, 2.4-86) was documented in
patients with combined thrombophilic defects [15]. In
another study, combined thrombophilic defects were doc-
umented in 21% of women with pregnancy loss com-
pared with 5.5% of control patients [16]. Idiopathic
recurrent miscarriage appears to increase in frequency
when two or more concomitant thrombophilic defects are
present [15]. In our study one woman (25%) with the FV
Leiden/MTHFR T677T double genotype had a sponta-
neous abortion.

In a recent study a strong association between FV
Leiden and FII G20210A mutation was demonstrated
with primary miscarriages [17], confirming previous
findings [18, 19]. In our study FV Leiden/FII G20210A
double genotype was not detected.

When thrombophilic factors were considered in com-
bination, the MTHFR mutation seemed to significantly
increase the risk of pregnancy wastage [18, 20]. Simi-
larly, combinations of thrombophilic states may further
increase the risk for recurrent fetal loss [9]. In the Nimes
Obstetricians and Haematologists Study 5 (NOHAS),
placental pathologic vascular findings were documented
in 88% of women with combined thrombophilia and in
100% of those with a combination of any thrombophilia
and MTHFR T677T [21]. In our study three women
(75%) with FV Leiden/MTHFR T677T double genotype
developed pregnancy complications (1 spontaneous abor-
tion and 2 placental abruptions).

Explanations offered for the increased risk of preg-
nancy loss include both thrombosis of placental vessels
and embryotoxicity. Methylenetetrahydrofolate reductase
catalyzes remethylation of homocysteine to methionine.
Homozygous MTHFR C677T gene mutation has been
associated with elevated levels of homocysteine and has
been identified as a risk factor for thrombosis [22]. The
embryotoxic effects have been postulated to be related to
the influence of homocysteine on the proliferation of
rapidly dividing embryonic cells [23].

Multiple thrombophilic factors carry a major additional
risk for adverse maternal and fetal outcomes and corre-
late well with placental maladaptation as indicated by
uterine Doppler velocimetry and 24 h blood pressure
monitoring. A reason for this finding may be that the low
pressure intervillous blood flow in the presence of a
maternal hypercoagulable state might trigger fibrin depo-
sition in the placenta and cause placental infarcts that
might incite development of severe disease [20].
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In our study two women (50%) with FV
Leiden/MTHFR T677T double genotypes developed pla-
cental abruption. It seems that the presence of FV
Leiden/MTHFR T677T double genotype increases the
risk for placental abruption.

The main limitation of our study was the small number
of cases of combined inherited thrombophilia. These data
require confirmation in large, especially prospective,
studies.

Conclusion

Despite the small number of cases of combined inher-
ited thrombophilia, it seems that the presence of FV
Leiden/MTHFR T677T double genotype increases the
risk for placental abruption.
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