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ABSTRACT

Background: Recurrent pregnancy loss is multifactorial involving clinical and biological risk factors. Evidence
addressed the association of inherited thrombophilia with recurrent pregnancy loss and other serious pregnancy
complications. However, the relation between thrombophilia associated gene mutations and adverse obstetric outcome
is controversial and data in the literature are inconsistent. The aim of this study was to investigate the prevalence of
thrombophilia associated gene mutations (factor V Leiden, prothrombin gene G20210A and methylene-
tetrahydrofolate reductase MTHFR C677T) in relation to recurrent miscarriage.

Methods: Case control study conducted on 200 women recruited from Elshatby Maternity Hospital clinics. The cases
group included 100 women with history of three or more unexplained consecutive pregnancy losses, while 100
healthy age matched women with no history of recurrent miscarriages served as controls. Blood samples were
collected from all women enrolled in the study for DNA extraction and genotype analysis. Factor V, prothrombin and
MTHFR gene mutations were assayed based on polymerase chain reaction (PCR) and reverse-hybridization.

Results: The prevalence of Factor V Leiden and prothrombin gene G20210A mutations did not differ significantly
between cases and controls. However, MTHFR C667T mutations and the total prevalence of the three gene mutations
were significantly increased in the patients group compared to controls (p=0.001, p=0.003 respectively). The
prevalence of combined thrombophilia of Factor V Leiden and MTHFR C677T was significantly increased in the
patients group compared to controls (p=0.032). Regarding homozygosity of each of the gene mutations, no
homozygosity was detected in controls and heterozygotes were significantly increased in the patients group compared
to homozygotes.

Conclusions: MTHFR mutations and the total prevalence of the three gene mutations were significantly increased in
the patients group compared to controls. There was a significant increase in the prevalence of combined
thrombophilia (Factor V Leiden and MTHFR C677T) in the patients group compared to controls without involvement
of prothrombin gene.
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INTRODUCTION

Early pregnancy loss is a common occurrence among
reproductive age women. It is defined as the termination
of pregnancy before 20 weeks gestation or with a fetal
weight < 500 gm.! Recurrent pregnancy loss (RPL) is

defined as 3 consecutive pregnancy losses prior to 20
weeks of gestation. Its incidence is approximately 1 in
300 pregnancies.?

Evidence addressed the association of inherited
thrombophilia with RPL. The most common genetic
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markers include factor V Leiden mutation and
prothrombin gene (G20210A) mutation. Other genetic
indicators include methylene-tetrahydrofolate reductase
C677T (MTHFR) mutations, activated protein C
resistance, protein C and protein S deficiencies, and
antithrombin 111 deficiency.® A thrombotic pathogenesis
for pregnancy loss proposes that one or two copies of
these variants could enhance the existing hypercoagulable
state in pregnant women and that impaired fetal
circulation or thrombotic vasculopathy in the placenta
could result in placenta mediated pregnancy
complications and fetal loss.*

Association between these heritable thrombophilia
variants and other serious pregnancy complications such
as fetal growth restriction, placental abruption,
preeclampsia, eclampsia, prematurity and intrauterine
fetal death has also been documented.®

Inherited thrombophilia refers to inborn conditions,
usually hereditary, that increase the tendency to develop
venous thrombosis (VTE). The most frequent causes of
an inherited hypercoagulable state are factor V Leiden
mutation and prothrombin gene mutation, which together
comprise 50% to 60% of cases in Caucasian populations.
Defects in protein S, protein C and antithrombin account
for most of the remaining cases. Homozygosity for
methylene-tetrahydrofolate reductase (MTHFR)
polymorphisms (C677T, 1298C) is a relatively common
cause of mildly elevated plasma homocysteine levels
(hyperhomocysteinemia) and  increased risk  of
thrombosis.®’

The objective of this study was to investigate the
prevalence of thrombophilia associated gene mutations
(factor V Leiden, prothrombin gene G20210A, as well as,
methylene-tetrahydrofolate reductase MTHFR C677T) in
relation to recurrent miscarriage.

METHODS

Case control study conducted on 200 women attending
the Gynecology or family planning clinic at Elshatby
Maternity University Hospital, in the period between
October 2016 and July 2017. The cases group (Group 1)
consisted of 100 women with a history of three or more
unexplained consecutive miscarriages, whereas, Group 1l
included 100 healthy age matched women with
uncomplicated pregnancies and no history of recurrent
miscarriages. Any patient with known history of induced
abortions, current infection, systemic disease and/or
structural uterine anomalies was excluded from the study.

All patients signed an informed consent form to declare
their agreement to be enrolled in the study, as agreed
upon by the research ethics committee.

All selected patients were subjected to complete history
taking, complete general and gynecological examination.
To exclude causes of recurrent miscarriage other than
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thrombophilias, a complete work-up including fasting
blood glucose, serum FSH, LH, prolactin and thyroid
function tests, anticardiolipin antibodies and lupus
anticoagulant. Hysterosalpingography and/or
hysteroscopy, karyotyping and transvaginal ultrasound
were performed to all cases.

Blood samples were collected from all women enrolled in
the study for DNA extraction and genotype analysis.
Factor V (FV), prothrombin (PTH) and MTHFR gene
mutations were assayed based on polymerase chain
reaction (PCR) and reverse-hybridization. The frequency
of homozygous and heterozygous gene mutations, as well
as, the co-expression of mutations was determined.

The assays covered three mutations

e FV G1691A (Factor V Leiden Kit Roche ®)

e PTH G20210A (Prothrombin Kit Roche ®)

e MTHFR C677T (DiaPlexQ™ MTHFR Genotyping
Kit ®)

Statistical analysis

Data were analyzed using IBM SPSS software package
version 20.0. Qualitative data were described using
number and percent. Quantitative data were described
using range (minimum and maximum), meanzstandard
deviation and median. Comparison between different
groups regarding categorical variables was tested using
Chi-square test. When more than 20% of the cells have
expected count less than 5, correction for Chi-square was
conducted using Fisher’s Exact test or Monte Carlo
correction. The distributions of quantitative variables
were tested for normality using Kolmogorov-Smirnov
test, Shapiro-Wilk test and D’Agstino test. If it reveals
normal data distribution, parametric tests were applied. If
the data were abnormally distributed, non-parametric
tests were used for normally distributed data. For
normally distributed data, comparison between the two
studied groups were done using independent t-test, while
for abnormally distributed data, comparison was done
using Mann Whitney test. Significance of the obtained
results was judged at the 5% level.

RESULTS

Patients age in group | ranged between 23-36 years with a
mean age of 28.65+9.82 years, whereas, in group Il the
range was 24-37 years with a mean age of 27.61+8.65
years. There was no significant difference in maternal age
between the two studied groups (p >0.05) (Table 1).

The total number of miscarriges in group | was 368 of
which 231 were first trimester (62.7%) and 137 were
second trimester (37.3%). In group Il, the number of
miscarriages was 20 of which 11 were first trimester
(55%) and 9 were second trimester (45%). There was a
statistically significant difference between groups as

Volume 7 - Issue 3 Page 797



Abdelsalam T et al. Int J Reprod Contracept Obstet Gynecol. 2018 Mar;7(3):796-800

regards the total number of miscarriages (p=0.001) (Table
2).

Table 1: Comparison between the studied groups as
regards maternal age.

Study group  Control group

Range 23-36 24-37
Mean 28.65 27.61
S.D. 9.82 8.65
T test 0.85

P significance value 0.42

Table 2: Distribution of miscarriages in the first and
second trimester in the studied groups.

n =100 n =100
Total number of

) - 368 20 0.001*
miscarriages

. . 231 11
First trimester (62.7%) (55%) 0.211
Second 137 9 0.107

trimester (37.3%) (45%)
*Statistically significant at p <0.05

Thrombophilia polymorphisms in the studied groups

The prevalence of thrombophilia polymorphisms was
assessed in the two studied groups. Considering each
gene mutation individually, factor V Leiden and
prothrombin gene G20210A mutations did not differ
significantly between groups, whereas, MTHFR C677T
mutations were significantly increased in patients
compared to controls (p = 0.001).

Moreover, the total prevalence of the three gene
mutations was significantly increased in patients (61%)
compared to controls (21%) (p = 0.003) (Table 3).

Table 3: Prevalence of thrombophilia polymorphisms
in the studied groups.

Study Control

group group

No. % No. %
Factor V
G1691A 13 130 10 10.0 0.562
(Leiden)
Prothrombin
gene 6 6.0 2 2.0 0.412
G20210A
MTHFR *
C677T 42 420 8 8.0 0.001

Total 61 61.0 20 20.0 0.003*
*Statistically significant at p <0.05
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Homozygosity, heterozygosity and the presence of
combined thrombophilia in the studied groups

The number of homozygous and heterozygous
individuals were assessed for each of the gene mutations
studied and compared between groups. In the study
group, there were only 2 homozygous individuals for
Factor V Leiden and 3 cases of homozygosity for
MHTFR C677T. No homozygosity was detected for
prothrombin gene G20210A mutation. In controls, no
homozygosity was detected for any of the gene mutations
studied. There was no significant difference between
groups as regards homozygosity and heterozygosity.

In the study group, 10 cases had combined Factor V
Leiden and MHTFR C677T gene mutations, whereas,
none of the controls had combined thrombophilia, which
was statistically significant (p= 0.032). No patients had
combined thrombophilia involving prothrombin gene
G20210A mutation in the study group (Table 4).

Table 4: Analysis of thrombophilia gene mutations in
the studied groups.

No. % No. %
Factor V Leiden
Heterozygous 11 846 10 100 0.187
Homozygous 2 154 0 0.0
Prothrombin gene mutation
Heterozygous 6 1000 2 100.0 -
Homozygous O 0 0 0.0
MTHFR C677T mutation
Heterozygous 39 928 8 100 0.426
Homozygous 3 7.1 0 0.0
Combined mutations
Factor V
Leiden and 10 164 O 0.0
MTHFR

0.032*

Table 5: Analysis of homozygous and heterozygous
thrombophilia gene mutations in Group 1.

No. % No. % No. %

Factor V 11 846 2 154 13 13
G1691A

(Leiden)

Prothrombin 6 100.0 O 0.0 6 6
gene

G20210A

MTHFR 39 928 3 7.1 42 42
C677T

x? 12.65

P 0.013*

x%: Chi square test; *Statistically significant at p <0.05
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Analysis  of  homozygous  and
thrombophilia gene mutations in Group |

heterozygous

The number of homozygous and heterozygous
individuals were assessed for each of the gene mutations
studied and compared in the patients group with history
of repeated miscarriages (Group 1). Heterozygotes were
significantly increased compared to homozygotes for
each of the three gene mutations studied (P = 0.013).
Moreover, there was a significant association between
heterozygosity and the prothrombin gene mutation as all
patients (100%) who were positive for the latter gene
mutation were heterozygotes (Table 5).

DISCUSSION

Recurrent pregnancy loss is multifactorial involving
clinical and biological risk factors. Evidence addressed
the association of inherited thrombophilia with recurrent
pregnancy loss, focusing on tests for three genetic
variants; factor V Leiden, prothrombin G20210A and
methylene-tetrahydrofolate reductase (MTHFR).2
However, the relation between thrombophilia associated
gene mutations and adverse obstetric outcome is
controversial and data in the literature are inconsistent
because of study heterogeneity, potential publication bias
and sequential testing.®

In the present study, MTHFR C667T mutations were
significantly increased in the patients group compared to
controls. Several studies reported increasing evidence for
a pathogenetic role of MTHFR gene polymorphism
C677T in recurrent pregnancy loss, in particular, early
loss.®* On the other hand, other authors found a negative
association stating that MTHFR polymorphisms do not
carry any risk in pregnancy.'>!® The different inclusion
criteria and the different ethnic backgrounds of the
selected patients may have contributed to the
contradictory results.

In the current study, the total prevalence of the three gene
mutations namely, factor V Leiden, prothrombin gene
G20210A and MTHFR C677T were significantly
increased in the patients group compared to controls. This
is in accordance with some previous studies as those
reported by Bradley et al, Aksoy et al and Raziel et al.*3
However, other large prospective studies reported
contradictory results stating that hypercoagulable
thrombophilic gene mutations are not increased in
women with recurrent miscarriage.816:17

In fact, case control and cohort studies reflect
methodological diversity and clinical heterogeneity.
Studies have been conducted in different countries, using
different study designs and in routine care settings and
high-risk referral centers. Study limitations have included
inadequately described and/or heterogeneous case and
control groups and cohorts, insufficient information to
adequately assess potential biases, and missing or
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incomplete information on important covariates as
maternal age and number and timing of losses.

In the present study, there was a significant increase in
the number of cases with combined thrombophilia in the
patients group compared to controls. Combined
thrombophilia included Factor V Leiden and MHTFR
C677T only and none of the cases involved prothrombin
gene G20210A mutation. The same results were reported
by previous studies that identified combined
thrombophilic defects in women with recurrent
pregnancy loss, both early and late.%181° The study by
Rozano-Gorelick et al reported that combined
thrombophilia exists when inherited and /or acquired
prothrombotic factors are pooled and every combination
carries a different risk of thrombosis.'® Furthermore,
Sarig et al proposed a scoring system for women with
thrombophilia based on four major categories: obstetric
history, previous thromboembolic events, family history
of thrombosis or gestational vascular complications and
type of thrombophilia.?

Finally, the number of homozygous and heterozygous
individuals were assessed for each of the gene mutations
studied. No homozygosity was detected in controls and
heterozygotes were significantly increased in the patients
group compared to homozygotes.

A study by Couto et al reported a low prevalence of
homozygotes for factor V Leiden and stated that the
prothrombotic tendency during pregnancy and the risk of
thromboembolic events is increased with antithrombin
deficiency and homozygous factor V Leiden as single
traits. In fact, the reported prevalence in the general
population of factor V Leiden and prothrombin gene
homozygotes is less than 1% with 2-4% risk of venous
thromboembolism (VTE) per pregnancy increasing to
around 17% in women with a previous history of
VTE.21'22

CONCLUSION

MTHFR C667T mutations and the total prevalence of
factor V leiden, prothrombin gene and MTHFR gene
mutations are significantly increased in patients having
recurrent miscarriages. Furthermore, the prevalence of
combined thrombophilia (Factor V Leiden and MTHFR
C677T) is increased in these patients. However, this
combined thrombophilia does not involve prothrombin
gene G20210A mutations.

The incidence of heterozygosity for each of the three
gene mutations in recurrent miscarriage patients is
significantly higher than homozygosity, while none of the
controls had a homozygous gene mutation.
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