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Factor V Leiden mutation in Arabs in Kuwait by
real-time PCR: different values for different Arabs

Ali A Dashti, Mehrez M Jadaon and Hend L Lewis

Factor V Leiden (FVL) mutation (G1691A) is a risk factor for development of venous thromboembolic disorders. FVL was found

mostly in Caucasians (1–15%) but was almost absent in non-Caucasians. Studies on Arab patients and populations revealed

very inconsistent results. This study reports FVL in Arabs living in Kuwait with a focus on the nationality of the Arab subjects

studied. Whole-blood samples were collected from 400 healthy Arabs who were 268 Kuwaitis (67%), 50 Syrians (12.5%), 34

Jordanians (8.5%), 8 Palestinians (2%) and 40 Egyptians (10%). DNA extraction was carried out for these blood samples and

real-time PCR was performed to detect the presence of FVL. Generally, 36 cases (9%) had the mutation (33 were heterozygous

and 3 were homozygous), with an allelic frequency of 0.049. The prevalence of FVL differed in different Arabic cases: Kuwaitis

4.5%, Egyptians 15%, Syrians 16%, Jordanians 23.5% and Palestinians 25%. The allelic frequency was 0.022 in the Kuwaitis

and 0.088–0.132 in non-Kuwaitis. The three homozygous cases were from Syria, Jordan and Egypt. In conclusion, the

prevalence of FVL in Arabs living in Kuwait is as high as in Caucasians. There is a difference in prevalence among Arabs

themselves, being relatively lower in Kuwaitis than in non-Kuwaitis.
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INTRODUCTION

In 1994, a point mutation (G1691A) in the gene encoding for the
human clotting cofactor V (FV) was discovered and called factor V
Leiden mutation (FVL) after the Dutch city ‘Leiden’ where it was
discovered.1 In consequence to this genetic mutation, the translated
FV molecule has an ‘arginine’ amino acid in place of the normal
‘glutamine’ at the amino-acid residue number 506 of the molecule
(Arg506Gln).1,2 This apparently simple point mutation was found to
lead to a condition called activated protein C resistance, which causes,
in carriers of the mutation, a serious clinical condition known as
‘hypercoagulability’ or ‘thrombophilia’, which is very often manifested
clinically as venous thromboembolic disorders (VTE).3–6 VTE is a
significant cause of morbidity and mortality in many countries,
including Kuwait, with an annual incidence of 1 out of 1000.3,4,7,8

Studies have shown that people with FVL had a higher risk of
developing VTE (10-fold and 140-fold increased risk in heterozygous
and homozygous carriers, respectively).1,2,5,6,9–12

Several studies were conducted worldwide to determine the prevalence
and risk of FVL in different countries and ethnic groups. FVL was
reported to be highly present in populations of Caucasian origin living in
Europe, United States and Australia, with a prevalence of 15–65% among
VTE patients and 1–15% in the normal populations studied.1,4,6,7,10–20

On the other hand, FVL was almost absent in other populations such
as Africans, South-East Asians, Chinese, Japanese, American Indians,
Greenland Eskimos and Aboriginals of Australia.7,17,20–25

In Kuwait, VTE is quite common. Therefore, it may be important to
study FVL in Kuwait. Kuwait is an Arabic country containing mostly
people of Arabic origin. There were some reports on FVL in Arabs,
including one reported by the writers of this article.26–40 These reports
revealed remarkable variations in the prevalence of FVL in Arabs,
being absent in some Arabs (like Saudis and Yemenite), while being
present in as high as 27% of other Arabs (like Lebanese and
Palestinians or Israeli Arabs).26–40 In our previous study, we found
FVL in 15.75% of Arab patients with VTE and in 2% of healthy Arab
controls, which was lower than the reported figures for Arabs.26

However, our previous study was based on conventional PCR and
restricted fragment length polymorphism techniques. In this paper, we
studied FVL using real-time PCR (RT-PCR), which may be more
sensitive than the conventional PCR/restricted fragment length
polymorphism. The numbers obtained here may be compared with
other studies on Arabs and may explain why our values in Kuwait
differed than the values for Arabs elsewhere.

MATERIALS AND METHODS

Subjects, blood samples and DNA extraction
A total of 400 healthy Arab volunteers were included in this study, two-third of

them were Kuwaitis and the rest were non-Kuwaitis from Syria, Jordan,

Palestine and Egypt. There were 200 males and 200 females, with an age range

of 17–65 years. These healthy volunteers were students or employees of the

Health Sciences Center, Kuwait University, which includes four colleges:
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Medicine, Dentistry, Pharmacy and Allied Health Sciences. None of the volunteers

had any family relationships with each other. All volunteers indicated that neither

they nor their family members had any history of VTE. One venous blood sample

(in an EDTA vacutainer) was obtained from each volunteer using standard

phlebotomy. All volunteers signed a consent form indicating their approval of

using their blood samples in the project. The study was approved by the ethics

committee of the Health Sciences Center, Kuwait University, Kuwait.

Samples were used for DNA extraction either immediately or were kept

frozen at �20 1C until processed. DNA extraction was performed using a

commercial kit (JETQUICK ) for whole blood according to manufacturer’s

instructions (Genomed, Löhne, Germany). The purity of extracted DNA was

analyzed spectrophotometrically at 260 and 280 Å. All DNA samples had a

260:280 ratio of 1.6–2.0.

RT-PCR
Each DNA sample was tested for FVL using RT-PCR. A PCR mixture was

prepared for each sample consisting of 5ml DNA and 20ml of a mixture of

specially designed primers and probes (FACTOR V Q - PCR Alert Kit, Nanogen

Advanced Diagnostics SRL, Buttigliera Alta, Italy). Forward and reverse primers

were designed by the manufacturer to match an area of the factor V gene that

contains the FVL. Two probes were used: one specific for the wild-type G1691

allele (labeled with FAM fluorophore and blocked by the MGB-NFQ group) and

one specific for the mutant A1691 allele (labeled with VIC fluorophore and

blocked by the MGB-NFQ group). The mixture was placed in a 96-well PCR

plate and the reaction was carried out in an AB 7500 FAST Real-Time PCR

System from Advanced Biotechnologies, Foster City, CA, USA. The PCR was run

in three steps: first, a pre-read run at 60 1C for 2 min (to record the background

signal); second, an amplification run starting with one hold at 50 1C for 2 min

(UNG inactivation) followed by another hold at 95 1C for 10 min and concluded

with 40 cycles of alternating temperatures: 95 1C for 15 s (denaturation) and

60 1C for 1 min (annealing and extension); finally, a post-read run at 60 1C for

2 min (to subtract amplified signals from background signal). Results were

analyzed by the RT-PCR machine’s software to indicate the presence of one of

the following in each DNA sample: wild-type alleles only (normal), mutant

alleles only (homozygous FVL) or both alleles (heterozygous FVL).

Statistical analysis
The percentage of cases with FVL to the total number of cases was calculated.

That was done for each nationality, as well as for non-Kuwaitis as a group.

Student’s t-test was performed to compare the percentages (as proportions) of

FVL among different nationalities, as well as between Kuwaitis and non-

Kuwaitis. A P-value o0.05 was considered as statistical significant. Statistics

were performed using EpiCalc 2000 software, version 1.02 (Joe Gilman and

Mark Myatt, Brixton books, downloadable free from http://www.

brixtonhealth.com/epicalc.html).

In addition, allelic frequencies were calculated for each nationality and for

non-Kuwaitis as a group, using the following equation:

Allelic frequency ¼ðno: of heterozygous cases + 2�no: of homozygous casesÞ=
2�total no: of cases

RESULTS

Figure 1 presents a photograph of one of the RT-PCR results. Table 1
summarizes the results of FVL obtained in this study. Among the 400
volunteers included in this study, 36 had FVL (9%), with an allelic
frequency of 0.049. Positive cases were 12 out of 268 Kuwaitis (4.5%),
8 out of 50 Syrians (16%), 8 out of 34 Jordanians (23.5%), 2 out of 8
Palestinians (25%) and 6 out of 40 Egyptians (15%). The prevalence
of FVL in non-Kuwaiti Arabs as a group was 18.18% with an allelic
frequency of 0.102. Table 2 presents the P-values of the Student’s t-test
comparing the prevalence of FVL among different nationalities.
Although there were no significant differences among non-Kuwaiti
Arabs, the prevalence of FVL in Kuwaitis was significantly different
from those for each of the non-Kuwaiti groups, as well as the
prevalence in non-Kuwaiti Arabs as a whole. Kuwaitis had the lowest
prevalence of FVL (4.5%), which was significantly less than the
prevalence for non-Kuwaitis (15–25%) (P-value o0.05).
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Figure 1 A graph produced by the RT-PCR machine in one of the experiments. Each line represents one of the samples. When the curve went above the

threshold line, it indicated the presence of an allele (G or A according to the fluorophore detected; refer to the text). Accordingly, cases having only G alleles

were normal, whereas those having A alleles were FVL carriers. When both alleles were present in the same case, the case was considered as a heterozygous case.
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DISCUSSION

FVL mutation is an established risk factor for VTE.1–6 It is present
in a high number of Caucasians,1,4,6,7,10–20 but it is very rare in other
ethnic groups.7,17,20–25 Few studies on Arabs showed that the pre-
valence of FVL was 0–27% in different Arabic countries,26–40 being as
low as zero in countries like Saudi Arabia,7,29,40 Oman34 and Yemen,27

whereas being relatively very high (27%) in Palestinians (Israeli
Arabs).27 Kuwait is one of the Arabic countries, which is geographi-
cally located toward the northeastern part of the Arabic peninsula. In
addition to Kuwaitis, many Arabs from different Arabic countries live
in Kuwait. In our previous published study, we found FVL in 2% of
the healthy Arabs living in Kuwait.26 In this paper, we found FVL in
9% of healthy Arab volunteers. This difference in numbers between
the two studies may be partially explained by the type of laboratory
tests we used in the two studies. In the previous study, conventional
PCR/restricted fragment length polymorphism analyses were used,
whereas here we used RT-PCR, which may be more sensitive in
detecting FVL cases. In addition, it should be mentioned here that
in our previous study we did not divide the cases according to their
nationalities. When we did so in this study, we got an interesting
observation. We found here that there is a significant difference in the
prevalence of FVL between Kuwaitis and non-Kuwaitis. The preva-
lence of FVL in Kuwaitis seems to be much lower than the prevalence
in non-Kuwaitis (4.5 vs 15–25%, respectively). The prevalence in
Kuwaitis was closer to values reported in Saudi Arabia, Oman, Bahrain
and Yemen (0–3%), which are geographically present in the Arabic

peninsula like Kuwait.7,27,29,34,40 The other non-Kuwaiti Arabs
included in this study were from Syria, Jordan, Palestine and Egypt,
which are geographically present fairly away and toward the north-
western part of the Arabic peninsula (in the eastern part of the
Mediterranean Sea). The results for our non-Kuwaiti cases were
similar to the values reported by other studies on Arabs from the
previously mentioned Eastern Mediterranean Arab countries.27–33,35–40

As in our previous study the prevalence of FVL was calculated for
Arabs in general (Kuwaitis and non-Kuwaitis together) without
accounting for the nationality of cases included, this may explain
the lower value of the prevalence of FVL reported by our previous
study. Also in that previous study, many Saudi and Yemenite cases
were included, which was not the case here. This might have also
brought the value down. Therefore, it seems that when studying FVL
in Arabs, two major groups should be taken into consideration: one
for Arabs living or originating from Arabic countries in the Arabic
peninsula (like Kuwait and Saudi Arabia), and one for Arabs living or
originating from Arabic countries in the Eastern Mediterranean Sea
(including Syria, Lebanon, Palestine, Jordan and Egypt). As a future
proposal, it may be of great interest to identify the origin of FVL in
Arabs, in particular Arabs in the Mediterranean area, whose ancestors
are originally from the Arabian Peninsula and settled in that region
much later with the Islamic conquest. It is important to identify a
chromosomal locus or polymorphic genetic marker for Arab ancestry
to be linked to FVL. This may explain the different values for FVL in
these two groups of Arabs.

In conclusion, the prevalence of FVL in Arabs should be studied in
accordance with the country of origin. The prevalence is relatively high
in Arabs from Syria, Jordan, Palestine and Egypt, and is relatively low
in Arabs from Kuwait.
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Table 1 This table shows the number of subjects included in this study, categorized according to their nationalities. Also, it shows the results

for non-Kuwaiti Arabs as a group. The results for FVL in each group are shown, in which the position 1691 of the FV gene had the normal (G)

allele on both chromosomes (normal wild-type GG), the mutant FVL (A) allele on both chromosomes (homozygous AA), or one normal (G) allele

on one chromosome and one mutant FVL (A) allele on the other chromosome (heterozygous GA). The percentage shown for each result is based

on the number of cases of FVL to the total number of cases present for each nationality. Allelic frequencies are also shown in the table.

No.

Wild-type

GG (n, %)

FVL GA

heterozygous

(n, %)

FVL AA

homozygous

(n, %)

FVL

heterozygous+

homozygous (n, %)

Allelic

frequency

Kuwaitis 268 256 (95.5) 12 (4.5) 0 (0) 12 (4.5) 0.022

Non-Kuwaitis

Syrians 50 42 (84) 7 (14) 1 (2) 8 (16) 0.090

Jordanians 34 26 (76.5) 7 (20.6) 1 (2.9) 8 (23.5) 0.132

Palestinians 8 6 (75) 2 (25) 0 (0) 2 (25) 0.125

Egyptians 40 34 (85) 5 (12.5) 1 (2.5) 6 (15) 0.088

Total non-Kuwaitis 132 108 (81.82) 21 (15.91) 3 (2.27) 24 (18.18) 0.102

Total 400 364 (91) 33 (8.25) 3 (0.75) 36 (9) 0.049

Abbreviation: FVL, factor V Leiden.

Table 2 This table shows the results of Student’s t-test (P-values)

and compares the prevalence of factor V Leiden (FVL) among

different nationalities, and between the prevalence of FVL in Kuwaitis

and non-Kuwaitis

Kuwaitis

Non-Kuwaitis 0.000

Syrians 0.003 Syrians

Jordanians 0.00007 0.228 Jordanians

Palestinians 0.037 0.452 0.355 Palestinians

Egyptians 0.000006 0.435 0.263 0.431

Any P-value p0.05 indicates a significant difference.
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