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The association of factor V leiden mutation with recurrent pregnancy loss

Sumreen Kashif,'! Muhammad Ali Kashif,2 Anjum Saeed3

Abstract

Objective: To determine the association of factor V Leiden mutation with recurrent pregnancy loss.

Methods: The case-control study was conducted at the Department of Haematology, Armed Forces Institute of
Pathology, Rawalpindi, Pakistan, from January to June 2012, and comprised women of 18 to 45 years of age who had
a history of recurrent pregnancy loss, and controls with no history of pregnancy loss. All the subjects belonged to
Punjabi ethnic group. Three ml blood was taken from cases and controls and deoxyribonucleic acid was extracted.
In order to identify Factor V Leiden mutation, polymerase chain reaction method was utilised combined with the
amplification refractory mutation system. Data was analysed using SPSS 17.

Results: Of the 112 subjects, 56(50%) were in each of the two groups. The presence of factor V Leiden mutation
among the cases was 3(5.4%) while it was absent among the controls. The mutation was significantly associated
with recurrent pregnancy loss (p=0.017).Recurrent pregnancy loss was higher in cases than controls (p=0.001).
Conclusion: Factor V Leiden mutation was significantly associated with recurrent pregnancy loss. It should be
considered one of the causes of recurrent pregnancy loss.
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Introduction

Recurrent pregnancy loss (RPL) is a significant health
problem, affecting 5% females of reproductive age.
Women at reproductive age face significant economical,
emotional and social problems due to RPL.! Pakistan has
an estimated abortion rate of 29 per 1000 pregnancies.2
Spontaneous abortion is defined as loss of a pregnancy
before the completion of 20 gestational weeks from the
previous menstrual period or foetal weight of <500g
according to the recommendation of the World Health
Organisation (WHO).3

Pregnancy is a normal physiological hypercoagulable
state which may be exaggerated by underlying
thrombophilia. This condition may cause the
complications during pregnancy.* Recently
thrombophilia has been suggested as a possible cause of
RPL. Although many causes have been established but
more than 50% of cases remain unexplained.
Thrombophilia can be acquired or inherited. Hereditary
thrombophilia is a group of genetic disorders of blood
coagulation. The most common cause of hereditary
thrombophilia is factor V Leiden (FVL) and prothrombin
gene mutation.5 Studies have reported prevalence of FVL
mutation among women with recurrent miscarriage
ranging from 3% to 42%.5 FVL prevalence in Caucasian
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population is 4% to 7%.7

FVL mutation is autosomal dominant disorder in which
the Glutamine to Arginine missense mutation occurs at
nucleotide 1691 of the factor V genes® The resulting
arginine (Arg) at amino acid 506 is substituted with
glutamine (GIn) and this factor V mutation induces the
activated protein C resistance (APCR) and contributes to
increased risk of thrombosis.8 APC is a natural
anticoagulant which inactivates the activated factor V by
cleaving it at amino acid 506.4

Activated factor V stabilises the prothrombinase complex
and enhances the prothrombin activation. FVL mutation is
responsible for 95% of cases of APCR. The risk of venous
thrombosis is increased 7 times in heterozygote and 80
times in homozygote carriers.® Recently several studies
have suggested that FVL mutation, through the
production of micro thrombosis on placental bed blood
vessels, cause low placental perfusion, placental infarction,
and is strongly associated with RPL and maternal and
foetal complications.1? It causes 2-6 fold increase in the risk
of preeclamsia in FVL carriers. Fatal complications include
pregnancy loss, abruption, and intrauterine growth
retardation.’” FVL mutation is detected accurately with
molecular deoxyribonucleic acid (DNA) technique.
Genomic DNA extracted and polymerase chain reaction
(PCR) is used to amplify factor V gene. FVL has 44,521,323
base pair (b p) gene segment containing nucleotide 1691
which is where most common mutation occurs. The
amplified product is subjected to electrophoresis directly
on a polyacrylmide gel.
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Many studies done worldwide have shown a significant
correlation between FVL and RPL.12 This approach may be
helpful to solve this major health problem that involves
up to 5% of women of reproductive age by an appropriate
antithrombotic treatment.'3 There is lack of data in
Pakistan regarding FVL frequency in recurrent abortions.
The current study was planned to provide beneficial
information regarding the frequency of FVL mutation in
recurrent abortions in local population.

Patients and Methods

The case-control study was conducted at the Department
of Haematology, Armed Forces Institute of Pathology
(AFIP), Rawalpindi, Pakistan, from January to June 2012,
after getting approval from the institutional ethics
committee. Informed consent was obtained from all the
cases and the controls. Females of reproductive age group
(18-45 years) referred to AFIP with history of two or more
foetal losses were included as cases, while age-matched
females with no history of foetal loss were taken as the
controls.

Those excluded from among the cases were patients of
recurrent abortions with previously diagnosed aetiology
such as: less than two abortions, chromosomal
abnormalities, anatomical causes, acquired thrombophilia
and diagnosed case of diabetes mellitus. From among the
controls, women with history of foetal loss were excluded.
Convenience sampling was employed and sample size
was calculated using matched case-control situation.
Spontaneous abortion was defined as loss of a pregnancy
before the completion of 20 gestational weeks from the
previous menstrual period or foetal weight of <500g
according to WHO recommendation.

A full and thorough clinical history was taken from
patients, including their demographic details. Past and
present history associated with any infection, medical
disease, and any gynaecological problem, previous or
present history of thrombophilia. Ethnically, women of
only Punjabi origin from paternal and maternal sides were
included. Personal history was also taken, including
socioeconomic profile, and nutritional status. Nutritional
status was elaborated by body mass index (BMI). A
uniform questionnaire was used to collect information
about age, parity, medical and obstetric history, residency,
consanguineous marriage. Data was collected by direct
interview between the researcher and each participant.
Samples for FVL were collected for PCR from cases and
controls. Three ml venous blood was collected from each
participant into Ethylenediaminetetraacetic acid (EDTA)
tube. DNA was extracted from the blood sample by kit
method (cat. No. D 5001 Gentra, USA).In order to identify
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FVL mutation, PCR method was utilised combined with
the Amplification refractory mutation system (ARMS).

Data was analysed using SPSS 17. Continuous variables
like age of patients and duration of symptoms were
expressed as mean + standard deviation (SD), whereas
categorical data was expressed in the form of frequency
and percentage. Any association was analysed by Chi-
square test. P<0.05 was considered statistically significant.

Result

A total of 112 subjects were included; 56(50%) cases and
controls each. FVL mutation was present in 3(5.4%) cases,
while it was absent in all the controls (Figure-1).
Frequency of FVL mutation was higher in cases compared
to controls (p=0.243) FVL mutation was significantly
associated with RPL (p=0.017); and RPL was higher in
cases than controls (p=0.001) Cases of FVL mutation in 1st
and 2nd trimester of pregnancy were noted separately
(Figure-2).

Mean age of the cases was 28.55+4.69 years and that of
controls was 28.61+4.38 years (p=0.950).

The cases had mean BMI of 22.86+2.95kg/m2 whereas
controls had 22.50+2.44 (p=0.487).

Among the cases, 32(57.1%) had zero parity followed by
parity 1 in 19(33.9%) and parity 2 or more in 5(8.9%).
Among the controls parity 2 or more was in 51(91.1%)
followed by parity 1 in 5(8.9%) (p<0.001).
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Figure-1: Comparison of Factor V Leiden (FVL) mutation between Cases and Controls.
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Figure-2: Comparing frequency of FactorV Leiden (FVL) in first and second trimester of
Recurrent Pregnancy Loss (RPL).

All the cases (100%) had positive history of previous
abortions, while all the controls had no history of previous
abortions (0%) (p<0.001). Among the cases, 23(4.1%) had 2
previous abortions, followed by 21(37.5%) 3 abortions, and
7(12.5%) had 4 abortions. Mean RPL in first trimester was
1.3542.65 and mean RPL in 2nd trimester was 1.46+ 2.56.

Two (3.6%) cases had positive family history of abortions,
while only 1(1.8%) control had such history (p=1.000).

Among the cases, 36(64.3%) belonged to middle
socioeconomic class, followed by 17(30.4%) lower
socioeconomic class, and 3(5.4%) upper socioeconomic
class. Likewise, among the controls, 42(75%) were middle
class, followed by 14(25%) lower class (p=0.153).

Among the cases, frequency of consanguinity was
24(42.9%), while among the controls it was 13(23.2%)
(p=0.044).

Discussion

RPL occurs due to multiple aetiologies; genetic factor is
considered one of those aetiologies. Advances in
molecular genetics technology provide an accurate and
reliable tool for precise study of the genetic abnormalities
associated with recurrent abortions.

The role of some thrombophilia in foetal loss has been
well-studied in different populations. On the other hand,
the role of FVL mutation is still under debate. Therefore, it
is of great importance to explore the association between
FVL mutation and RPL. The prevalence of FVL mutation
was tested and calculated in both case and control
groups. The presence of FVL mutation in cases was 5.4%
while it was absent in the control group. All cases of FVL
mutation were found in second trimester RPL.

FVL mutation has been proposed as one of the leading
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factors associated with poor pregnancy outcomes. In
1999 a study'4 showed that pregnant women with serious
complications have higher incidence of FVL mutation,
predisposing them to higher risk of developing
thrombosis compared to the control group. Similarly, one
study'> reported that Lebanese women with recurrent
idiopathic abortions had a significant difference of the
prevalence of FVL mutation in favour of the cases.
Moreover, a study on Tunisian women'6 showed clearly
the positive association between presence of FVL
mutation and recurrent abortion. In Italy, a study'” also
demonstrated association between unexplained late
foetal loss and FVL mutation.

Similar conclusion has been reached between FVL
mutation and recurrent miscarriages among Greek
women.'® Moreover, association of FVL mutation with
recurrent abortion was also reported among Israeli
women in a study.’® Another study20 showed that there
was a strong association between FVL mutation and
foetal loss in Brazilian women.

Our study clearly demonstrated that the family history of
abortions was insignificant.

There are several studies which show that there is no
significant association between FVL mutation and
thrombophilia. In 1996, a study?! failed to show
association between FVL mutation and recurrent foetal
loss among European women participating in a European
prospective cohort study on thrombophilia. Another
study22 reported similar findings involving 40 American
women having recurrent foetal losses.

This discrepancy can be explained based on the genetic
background variation in different populations. In addition,
the difference in sample size between the various studies
may be a good explanation for divergent conclusions. In
our study, 5.4% women with RPL who carried the FVL
mutation had heterozygous genotype; only 0% had
homozygous, while all control subject had no FVL
mutation.

In terms of limitations, the study had subjects only from
one ethnic group at only one centre. Hence, long-term
outcomes need to be explored by a large multi-centre
study.

Despite the limitations

Further studies should be performed to explore the
possibility of screening policy for persons who are at risk
for genetic thrombophilia. Our data may be used for
future investigative and surveillance studies.

Besides, awareness must be generated among medical
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personnel with regard to FVL mutation and its role in
different thromboembolic events.

Conclusion

FVL mutation is an important cause of thrombosis. Our
results showed that FVL mutation is significantly
associated with RPL.
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