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Introduction

Recurrent miscarriage or recurrent pregnancy loss (RPL) is de-
fined by the American Society of Reproductive Medicine as 
2 or more failed pregnancies [1]. RPL has several causes, in-
cluding chromosomal abnormalities, uterine structural anom-
alies, chronic medical and surgical conditions, and endocrine 
disorders especially in the first trimester of pregnancy [2]. An 
extensive investigation may not provide a definite etiological 
cause of RPL in approximately 50–70% of cases [3]. The as-
sociation of inherited and acquired thrombophilia with RPL is 
controversial.

Pregnancy is a physiological hypercoagulable state. The 
mechanism of this hypercoagulable state is not completely 
understood. The various theories proposed to explain this hy-
percoagulable state includes a hyper-estrogenic effect during 
pregnancy, hemodilution, and unknown placental factors [4]. 
When compounded with inherited or acquired thrombophil-
ia, this hypercoagulable state may increase the risk of throm-
bosis, which leads to occlusion of the placental vasculature 
and fetal loss.

Heterozygous Factor V Leiden (FVL) mutation is a common 
mutation that increases the relative risk of thrombosis by 1.8- 
to 2.6-fold in the general population [5]. The mechanism 
of increased risk of thrombosis is attributed to the activated 
protein C (APC) resistance of Factor V protein due to muta-
tions at specific sites of cleavage by APC. This leads to faulty 

anticoagulant mechanisms that shift the balance toward 
coagulation unchecked [6]. However, the association of the 
FVL mutation with RPL is controversial. An equal number of 
studies showed strong and weak associations with RPL [7,8]. 
In addition, various studies have shown a low prevalence of 
FVL in the Asian population [9].

This study was conducted to evaluate FVL mutations in 
pregnant women with and without a history of RPL and esti-
mate the relative risk of RPL in cases with FVL mutations.

Materials and methods

A total of 78 women were included in this point prevalence 
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cross-sectional study. Informed consent was obtained from 
all the patients, and the study was approved by the institu-
tional ethics committee. Pregnant women were then classi-
fied into 2 groups; groups A and B.

Group A included pregnant women with a history of 2 or 
more unexplained pregnancy losses in the first, second, or 
third trimester of pregnancy. Causes unrelated to thrombo-
philia were ruled out in these patients. Group B included 
pregnant women with 1 or more live births without a history 
of pregnancy loss and any other disease. Pregnancies occur-
ring post treatment with Gonadotrophin-releasing hormone 
(GnRH) analogues or any other ovulation-inducing drugs 
were excluded from both groups.

Testing for FVL mutations was performed using the poly-
merase chain reaction (PCR) restriction fragment length poly-
morphism technique as previously described [10]. Two mL of 
peripheral blood was collected in ethylenediaminetetraacetic 
acid. DNA was extracted from this peripheral blood and the 
PCR was performed. Wild-type amplicons yielded fragments 
of 241 bp; FVL heterozygotes resulted in fragments of 241, 
209, and 32 bp; and FVL homozygotes resulted in fragments 
of 209 and 32 bp.

1. Statistical analysis
The sample size was calculated using the Epi Info software 
(version 7.2). By using an odds ratio of 5 at a P-value of 0.05, 
the sample size was calculated as 53. The odds ratio was 
based on previous studies that showed a strong association 
between the mutation and RPL.

Data collected in this study were analyzed using Microsoft 
Excel 2013, and the odds ratios was calculated to estimate 
the risk of association between FVL and RPL.

Results

Of the 106 pregnant women (56 cases and 50 controls), 78 
had a FVL mutation, of whom 50 belonged to group A (RPL) 

and 28 belonged to group B (controls). The remaining pa-
tients were excluded because DNA testing could not be per-
formed on their samples because either the samples for DNA 
extraction were not available or the quality of the template 
for the reaction was poor. The mean age of the patients with 
RPL was 26.8 years, and that of the control group was 27.6 
years.

Of the 50 women with RPL, 18 were in the 6- to 11-week; 
22, in the 12- to 23-week; and 10, in the 24- to 37-week 
gestational age groups. In the control group, 13, 9, and 6 
women were in the 6- to 11-week, 12- to 23-week, and 24- 
to 37-week gestational age groups, respectively. Of the 50 
women with RPL, 46 had a history of 2 miscarriages (89.2%) 
and 4 had a history of 3 or more miscarriages (10.8%).

Of the 50 women with RPL, 1 had a heterozygous FVL mu-
tation. None of the women in the control group had a FVL 
mutation (Table 1).

Discussion

Most of the studies on FVL mutations and its association 
with RPL have been in Caucasian populations where the 
prevalence of the FVL heterozygous mutation is estimated to 
be approximately 11% [6]. Only few studies have analyzed 
the prevalence of FVL mutations in the Indian population and 
the associated risk of RPL. One study that included 40 cases 
reported a 10% prevalence of FVL mutation in cases of RPL 
[11]. However, the study was limited by the fact that a con-
trol group was not included in the study, making it difficult 
to estimate the risk of association. Another study reported a 
4.76% prevalence of FVL mutation in cases of RPL [12]. The 
study was limited by the fact that it was conducted in an en-
dogamous population.

The Indian population consists of several ethnic groups, 
and in this study, different populations were included, mak-
ing it a heterogenous sample. In addition, in this study, both 
cases and controls were included. The prevalence of FVL mu-

Table 1. Prevalence of the FVL mutation

Mutation type
RPL (group A)

in %
Control (group B)

in %
Odds ratio (95% confidence interval)

FVL heterozygotes 2 (50) 0 (28) 1.72 (0.0681–43.8257)

FVL homozygotes 0 (50) 0 (28) -

FVL, Factor V Leiden; RPL, recurrent pregnancy loss.
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tation was 2% (1/50) in the RPL group and nil (0/28) in the 
control group. None of the women from either of the groups 
were positive for FVL homozygous mutations. The odds ratio 
for the risk of association of FVL heterozygous mutations 
with RPL was estimated to be 1.72 (95% confidence interval, 
0.0681–43.8257; P>0.05). The risk of association was not 
significant.

The lack of an association between FVL mutations and 
RPL has been described in other Indian studies [13-15]. The 
prevalence of the FVL mutation was 6.8% in the study group 
and 6.8% in the control group in a study involving 261 
women with RPL and 345 controls. Similarly, the prevalence 
of the FVL mutation was 20% in the study group and 18.8% 
in the control group in a study involving 134 patients and 44 
controls. 

This relationship between the lack of FVL mutations and 
the incidence of RPL has emphasized the lack of an associa-
tion between the 2 in the Indian population. Literature re-
garding the prevalence of the FVL mutation in the population 
states contradictory information, with some studies denying 
an association between FVL mutations and RPL [16-18] and 
other studies describing an association between the 2 [19]. 
However, testing for hereditary thrombophilia remains an 
important investigation in the workup of women with RPL. 
Protein C and S deficiencies remain important etiological fac-
tors in the pathogenesis of RPL [19,20].

With the wide variation in the findings of different studies, 
it is likely that FVL mutations have no significant association 
with RPL. At present, we do not recommend inclusion of 
testing for FVL mutations in the battery of tests to evaluate 
RPL cases in Indian populations.
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