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ABSTRACT

In recent years, knowledge concerning inherited and
acquired causes of thrombophilia has greatly increased.
The association of of venous thromboembolism is reported
to be different according to the genotype, being higher
among the carriers of natural anticoagulant deficiencies
and homozygotes for factor V Leiden.

The aim of this study was to evaluate the incidence
of five inherited thrombotic risk factors (FV1691A,
FV4070G, PT20210A, EPCR 23 bp insertion and ACE
300bp deletion) non-selected group of healthy individuals.

The study included one hundered and twenthy ran-
domly selected healthy individual with age ranged from
one and 62 years. This included 32 children (15 males
and 17 females with age rang between 1 and 18 years with
mean of 13.29 years) and 90 adults (32 males and 58
females with age range between 18.5 years and 62 years
with mean of 33.52 years).

The study revealed that eighteen individuals (15%)
had FV1691 Amutation with a frequency of 0.075. R2
and R3 haplotypes were found in 15 (12.5%) and 2 (1.6%)
individuals respectively. Two of them carried FV1691A
and R2 haplotype at the same time. Only one individual
had EPCR 23bp insertion in heterozygous form (0.83%).
None of the 120 individuals had PT 20210A mutation.
The distribution of angiotensin converting enzyme -300bp
del in homozygous state was present in 61 (50,8%) indi-
viduals. The frequency of DD allele was 0.508. Neither
age nor sex was found to affect the distribution of this
mutation.

Conclusion: Our preliminary data revealed that
FV1691A mutation is an important risk factor for
thrombosis in Egyptians and further studies on a larger
scale population is needed.
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INTRODUCTION

The term thrombophilia describes a tendency
to develop thrombosis on the basis of inherited
or acquired disorders of blood coagulation or
fibrinolysis leading to a prothrombotic state.
Familial thrombophilia was first described in
1956 on a clinical basis by Jordan and Nandroff
[1]. Inherited thrombophilia is defined as a ge-
netically determined tendency to thromboem-
bolism. Dominant abnormalities or combinations
of less severe defects may be clinically apparent
from early age of onset, frequent recurrence or
family history. Milder traits may be discovered
only by laboratory investigations [2]. Thus
venous thromboembolic disease is now viewed
as a multicausal model, the thrombotic event
being the result of gene-gene and gene - envi-
ronment interactions [3].

In recent years, two common gene polymor-
phisms were recognozed as important causes
of hypercoagulability: Factor V leiden and
prothrombin G20210A mutations. Factor V
Leiden thrombophilia is the most common in-
herited form of thrombophilia. The mutant
factor V Leiden is inactivated at an approxi-
mately tenfold slower rate than normal and
persists longer in the circulation, resulting in
increased thrombin generation and a mild hy-
percoagulable state, reflected by elevated levels
of prothrombin fragment and other activated
coagulation [4].  Prothrombin 20210 G-A change
of the prothrombin gene was reported to be an
important genetic risk factor for thrombosis by
increasing the plasma levels of prothrombin
[5].
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After the determination of these two coagu-
lation factors gene defects, endothelial protein
C receptor (EPCR) gene polymorphisms and
angiotensin converting enzyme (ACE) gene
defects were recognized. EPCR slows down
protein C activation via thrombomodulin-
thrombin at the endothelial surface. ACE gene
defects are associated with venous thromboem-
bolism (VTE) by affecting the vascular tone
[6,7]. EPCR gene has a 23bp insertion into a
normal DNA sequence in exon 3 that causes
stop amino acid sequence into the EPCR protein
which causes a truncated protein at the end [8].
ACE gene constitutes an insertion/deletion
polymorphism of a 300bp fragment and the
possible loss of function in the enzyme was
suggested to be responsible for the ACE levels
in circulating blood [7].

The aim of this study was to investigate two
common mutations of the factor V gene, (1691
G-A and 4070 A-G), prothrombin gene 20210
G-A alteration, EPCR 23bp insertion and ACE
ins/del polymorphisms in a sample of Egyptian
population. The Egyptian population has a
mixed genetic background with an ethnic het-
erogeneity. The analyzed risk factors influence
both the coagulation pathway and the endothelial
changes in the case of vascular damage.

SUBJECTS AND METHODS

The study included 120 randomly selected
healthy Egyptian individuals. Their age ranged
between one and 62 years. This included 32
children (15 males and 17 females with age
range between 1 and 18 years with mean of
13.29 years) and 90 adults (32 males and 58
females with age range between 18.5 years and
62 years with mean of 33.52 years).

Factor V 1691 G-A and Prothrombin 20210
G-A mutations were analysed with previously
described techniques and real-time PCR method
using Light Cycler (Roche Diagnostics, Germa-
ny) [9]. For the detection of insertion/deletion
polymorphisms of ACE gene and EPCR gene
and HR2 haplotype of factor V gene was deter-
mined according to previously described tech-
niques [10,11].

RESULTS

The frequencies of the five thrombophilic
genetic factors are shown in Table (1). Both

mutations in the factor V gene were found to
have a high frequency of 15 % for 1691 G-A
mutation and 12.5 % for the factor V 4070 A-
G. Prothrombin 20210 G-A mutation could not
be detected in any of the individuals. Only one
individual carried the EPCR 23bp insertion
making its frequency very low. ACE 300bp
ins/del polymorphism was found to be frequent
like other factor V gene changes. D allele of
the ACE gene polymorphism was found to be
more frequent, whereas I allele was obtained
in 5 individuals with its homozygous state. Of
the 120 individuals we found fifteen individuals
carrying R2 haplotype (12.5%) and two carrying
R3 haplotype. We also found that two individ-
uals have both the FV1691A mutation and R2
haplotype at the same time (1.66%).
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Table (1): Frequency of the five risk factors in the studied
group.
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No.Genetic changes

Factor V 1691 G-A

Factor V 4070 A-G:
R2 haplotype
R3 haplotype

Prothrombin 20210 G-A

EPCR 23bp insertion

ACE ins/del:
I/I
I/D
D/D

15

12.5
1.6

0

0.83

4.1
45
50.8

% Allele frequency

0.075

0.062
0.008

0

0.004

0.041
0.225
0.508

DISCUSSION

Our study is the first report informing five
thrombosis-related risk factors in 120 healthy
Egyptians. Althogh Prothrombin 20210 G-A
mutation was not found in our studied group,
both factor V gene mutations were found to be
very frequent. It was reported that the highest
heterozygosity rate of factor V Leiden is found
in Europe with a prevalence of 10-15% in south-
ern Sweden and Greece. In the US, heterozy-
gosity for factor V Leiden was found in 5.2%
of Caucasian American, 2.2% of Hispanic Amer-
icans, 1.2% of African Americans, 0.45% of
Asian Americans, and 1.25% of Native Ameri-
cans [12]. In contrast to what was claimed before,
that Factor V Leiden mutation is not found in
populations with African origin, Factor V 1691
G-A and 4070 A-G mutations were found to
have high frequency in our studied group of
Egyptian population. Further studies on a larger



scale population is needed especially that it is
known that our population has different ethnic
background. The determination of the R3 hap-
lotype of factor V gene may confirm the sug-
gestion that the mutation is of African origin
and older than factor V Leiden [13].

It is worth noting that most of our under-
standing of inherited risk factors for thrombosis
is derived from the study of largely white pop-
ulations. Although some attribute the presence
of factor V Leiden and prothrombin mutation
in some African and Asian populations to mi-
gration or colonization, other have arrested that
the presence of these mutations in small genetic
isolates may argue for multiple origins for at
least the factor V Leiden mutation [14]. Thus,
although studies have begun to elucidate the
basis of familial thrombophilia in white popu-
lations, a great deal remains to be learned in
other populations like ours.

A specific factor V gene haplotype (HR2)
is present in 8% of normal subjects and is an
additional cause of resistance to activated protein
C [15]. Its role as an independent risk factor for
VTE is uncertain, yet double carriers of the
HR2 haplotype and factor V Leiden have an
increased plasma resistance to activated protein
C and an increased risk of VTE in comparison
with heterozygotes for factor V Leiden, the rare
state of homozygosity for HR2 produces a 5.5
fold increase in the risk of VTE [16]. Lunghi et
al., reported that in the exon 13 of the factor V
gene there is a different restriction pattern with
Rsa I digestion. They found that the haplotype
have 3935 A-G (His 1254 Arg) polymorphism
instead of 4070 G-A (His 1299 Arg) and referred
the haplotype as R3 [17]. In the present study,
fifteen individuals were found to carry R2 hap-
lotype (12.5%), two of them carried FV1691A
and R2 haplotype at the same time (1.66%) and
R3 haplotype was present in two individuals.
The former result is also higher than that report-
ed before [15].

The distribution of the 23 bp insertion poly-
morphism in the EPCR gene was very rare with
a frequency between 0-3% in different case and
control groups [18]. The ins/del polymorphism
of the ACE gene showed a variation in the Egypt
population. The influence of ACE gene defect
was not clear in the issue of the levels in ACE
enzyme in plasma. Recently, a quantitative trait
locus was identified that is claimed to be linkage

disequilibrium with APCR levels [19]. There is
a great variation in ACE ins/del polymorphism
too. Studies concerning ACE gene defects in
different populations show a great variation.

From this study we revealed the genetic
tendency and the frequency of the five throm-
botic risk factors in a group of Egyptian popu-
lation. Further studies are needed in Egyptian
patients with thrombosis, as testing may be used
for better understanding of the origin of these
mutations and better evidence based manage-
ment of these patients.
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