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ABSTRACT

Background: Factor V Leiden (FVL) and prothrombin (PT) G20210A mutations play a crucial role in the
development of deep vein thrombosis (DVT).

Aim: To determine the frequency of factor V Leiden and PT G20210A polymorphisms in Sudanese patients with
DVT and the associated risks.

Methods: The current study was a hospital-based case-control survey, a total of 233 Sudanese subjects were
enrolled within two groups: a patient group of 126 admitted with DVT and 107 age/ gender-matched healthy
control group.

Results: Possible risk factors for DVT were found as a family history of thrombosis, hypertension, diabetes,
smocking habitat, cardiac disease, and pregnancy. Heterozygous mutations of FVL was detected in one case
(0.8%), and none of the studied subjects had PT G20210A mutation.

Conclusion: The current study suggests the presence of FVL and PT G20210A among patients with DVT.
Further studies should be conducted to determine the prevalence of FVL and PTG 20210A mutations in a larger

cohort.
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INTRODUCTION

Venous thromboembolism (VTE) is a common disorder of
vascular system with many complications, including deep
vein thrombosis (DVT) and pulmonary embolism (PE) (1-
3). It is one of the leading causes of mortality and
morbidity worldwide. It is estimated that 0.1% of adults
develop VTE annually (2,3). VTE is a multifactorial disorder
combining acquired conditions, circumstantial risk factors,
and genetics (inherited) risk factors (2,4). Genetic risk
factors represent 60% of VTE cases, which include Factor
V Leiden (FVL), prothrombin G20210A (PT G20210A),
protein C deficiency, protein S deficiency, and antithrombin
deficiency. These genetics risk factors have been
documented to be linked with an increased risk of VTE in
many populations (5-10). FVL and PTG 20210A
polymorphisms are the most common risk factors for VTE
(11-13). FVL is found in 20-25% of patients with VTE and
50% of patients with familial thrombophilia (14,15), while
the frequency of PT G20210A in the general population is
2.6%. The prevalence of FVL and PT G20210A mutations
varies between ethnic groups and geographic distributions.
The current study is aimed to determine the frequency of
FVL and PT G20210A among Sudanese patients with
lower extremity venous thrombosis.

MATERIALS AND METHODS

Patients selection: The current study was a case-control
hospital-based study conducted from December 2016 to
May 2017 in Khartoum hospitals. A total of 233 adults
(aged from 40-70 years old) Sudanese subjects were

enrolled within two groups: a patient group of 126 admitted
with DVT confirmed by Doppler ultrasonography, and
randomly selected 107 age- and gender-matched healthy
individuals as a control group. The control group was
selected based on no history of DVT. The study was
approved by the Al Jazeera University Research Ethical
Committee. Written informed consent was obtained from alll
participants.

Sample collection and DNA extraction: Venous blood
was collected into ethylenediaminetetraacetic acid (EDTA)
from the patients and the control groups. DNA was
extracted and purified from blood samples by standard
procedures using a master pure DNA purification kit G-
DEXTMIIb Genomic DNA Extraction kit (Cat. No. 17241
Intron Biotechnology, Korea). Agarose gel electrophoresis
was used to access the quality of the extracted DNA. Then
DNA samples were routinely stored at -20°C.

DNA analysis: Polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) was used to
analyze the genetic polymorphisms. PCR reactions were
performed in a T100 thermal cycler (BioRad, USA) by use
of 20 pl Maxime PCR PreMix Kit (i-Taq ) (Cat. No. 25025
Intron Biotechnology, Korea). The primers that used in the
amplification of PCR reactions were flank the region of
mutation of FV and prothrombin gene. The sequence of the
primers used for amplification of FVL and PT G20210A
mutations were shown in table 1. Amplification products
were digested at 37°C, for 18 hours, with specific restriction
enzymes: Mnll and Hindlll (New England Biolabs, USA) for
FVL, Hind Il (Fermentas, Lithuania) for PT G20210A. The
digested products were subjected to electrophoresis using
2% agarose gel (Agarose LE, Intron Biotechnology, Korea).
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DNA fragments were stained with 10 mg/ml of ethidium
bromide (Promega, USA) The digested products were
visualized by UV transellimantor and photographed. In the
factor V gene, 241- base-pair (bp) segment was amplified
using specific forward and reverse primers. The wild-type
DNA 241, heterozygous yields two bands of 241, and 209
bp and homozygous mutation yield two bands of 209/32
bp. For detection of G20210A prothrombin gene mutation,
a 345-bp genomic DNA fragment was amplified using
specific primers; the wild-type DNA vyields a solitary 345-bp
band, heterozygous yields two bands of 345 and 322 bp
and homozygous mutation band of 322 bp and 23.
Statistical analysis: Statistical analysis was performed
using GraphPad Prism (GraphPad Software Inc., San
Diego, CA, USA). Demographic data analysis was
analyzed using the Chi-squared test or Fisher's Exact Test,
as an appropriate unpaired t-test was used for other
analysis. P values <0.05 were considered statistically
significant. Meanzstandard deviation (SD) were used for
the presentation of all results unless otherwise stated.

RESULTS

In the current study, 126 patients and 107 matched healthy
controls were enrolled. The participants included 126 DVT
subjects with a mean age of 43.2 years old and 107 healthy
control with a mean age of 40.1 years old. The male:
female ratio among the patient group was found to be
nearly equal, while among healthy individuals were (60.7%:
39.3%) (Table 2).

Table 3: Possible risk factors for DVT among studied subjects

The baseline characteristic of the patient group and the
control group are illustrated in table 3. In this study, several
risk factors were observed with the patients, such as the
family history of thrombosis, hypertension, diabetes,
smoking, pregnancy, cancer, cardiac, and renal diseases.
The family history of thrombosis was the highest risk factor,
whereas cancer represented the lowest one, as indicated in
table 3.

The prevalence of heterozygous factor V Leiden was
0.8% and homozygous was 0.0%. For prothrombin gene
mutation, the prevalence of heterozygote and homozygote
was 0% (table 4).

Table 1: Primer sequences for FVL and Prothrombin gene

amplification.
Mutation Forward Primer Reverse Primer
(5" ——p3") (5" ——p3")
FVL TCA GGC AGG AAC GGT TAC TTC AAG GAC AAA
1691G/A AAC ACC AT ATA CCT GTA AAG CT
Fll TCT AGA AAC AGT ATA GCA CTG GGA GCA
20210G/A TGC CTG GC TTG AAGC

Table 2: Characteristics of age and gender among studied
subjects.

Patient group Control group
(n=124) (n107)

Mean Age (year old) | 43.2 (40-70) 41.1 (40-70)
Male 64 (51.6%) 65 (60.7%)
Female 60 (48.4%) 42 (39.3%)

Risk factor DVT Patients Controls Relative Risk at 95 confidence level P-value

Family history of thrombosis 30 (24.2 %) 0.00 (0.00%) 52.70 0.003

Hypertension 19 (15.3 %) 0.00 (0.00%) 33.69 0.014

Diabetes 19 (15.3 %) 0.00 (0.00%) 33.69 0.014

Renal disease 8 (6.5%)) 0.00 (0.00%) 14.68 0.064

Smocking habitat 18 (14.5%) 4 (3.7%) 3.88 0.012

Cardiac disease 14 (11.3 %) 0.00 (0.00%) 25.06 0.025

Cancer 3 (2.4%) 0.00 (0.00%) 6.05 0.232

Pregnancy 6/60 females (10%) 0/42 females (0.00%) | 20.96 0.037
Table 4: Factor V Leiden and prothrombin G20210A mutation in studied subjects:

| Patients | Controls | Odd Ratio | 95 % CI: | P-value

FV leiden

Homozygous GG 123 (99.2%) 107 (100%) 0.870 0.017-44.2

Heterozygous GA 1 (0.8%) 00 (0.00%) 2.6 0.105- 64.8 0.558

Homozygous AA 00 (0.00%) 00 (0.00%) 0.86 0.02 -43.9

Prothrombin G20210A

Homozygous GG 124 (100%) 107 (100%) 0.86 0.02t0 43.9

Heterozygous GA 0(0.00%) 00 (0.00%) 0.86 0.02 to 43.9 0.942

Homozygous AA 00 (0.00%) 00 (0.00%) 0.86 0.02t0 43.9
DISCUSSION health care providers. It is estimated that 104-to 183 per

Our study reports the prevalence of factor V Leiden and
prothrombin gene mutations in patients with DVT in the
Sudanese population. The prevalence of FV Leiden in
heterozygous form was 0.8%. Venous thromboembolism
(VTE), including DVT and PE complications, is a common
disease, especially in the elderly!!. Also, it is prevalent in
African American populations compared to other
communities. VTE is associated with poor quality of life and
a reduced survival rate and has an economic burden on

100,000 people per year develop VTE. In developing
countries, DVT is the most common clinical manifestation
of VTE and a leading cause of disability and death. The
appropriate management of this disease requires rigorous
knowledge of diagnostic and treatment modalities'®. The
mortality and morbidity of the disease are increasing every
year, not only affecting African American populations but
also increasing in other populations, including Asians and
Caucasians. The incidence of VTE contrasts wide among
various racial/ethnic cohorts; it seems global highest in
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Blacks, is intermediate in Caucasians, and is lowest in
Asians?’.

Furthermore, the prevalence rate of PT G 20210A
and FVL mutations varies according to the ethnic and
geographic distribution of the populations. Many recent
studies have looked at the prevalence of mutations among
the Chinese and Japanese populations. Our data
demonstrate the presence of FVL in heterozygous form in
0.8% of patients with venous thrombosis. It is well-
documented that the heterozygous form of FVL is
associated with up to 7-fold increased risk of VE in healthy
individuals and increased in the presence of other risk
factors!>18,

This study was shown that approximately 60% of the
DVT patients were >40 years old; among them, about 20%
of these patients were above 64 years old of age. These
results were consistent with literature that stated the
incidence of DVT increases with age for both secondary
and idiopathic forms of DVT increasing nearly 90-fold in
age between 15 and 80 years with a relative risk of 1.9 for
each 10-year increase in age'®. Reported risk factors for
DVT vary widely; the significant acquired risk factors for
venous thrombosis in this study were found as a history of
venous thrombosis, hypertension, diabetes, smocking
habitat, cardiac disease, and pregnancy. The
understanding of the epidemiology and associated risk
factors is equally essential to modify strategies in
prevention, management, and treatment of VTE,
predominantly in assessing patients with high-risk
situations, and in defining the duration of anticoagulation
required to decrease the occurrence of recurrent
thrombosis and to avoid post-thrombotic syndrome?°.

Inherited risk factors of thrombophilic gene mutations
are well known to have a contributory role in the
occurrence of DVT. Factor V Leiden and prothrombin
20210G>A mutations which are the two most frequent
DVT-associated  polymorphisms26.  These  genetic
polymorphisms leading to a hypercoagulable state and are
thought to be responsible for the increased susceptibility to
spontaneous or secondary venous thrombotic events at
any age?’. The prevalence rate of these mutations is very
heterogeneous to the ethnic and geographic distribution of
the populations28. In this regard, we designed this study to
investigate the frequency and association of the two
important polymorphisms with the manifestation of DVT in
Sudanese patients.

The results of the present study showed that the
frequency of heterozygous mutation of FVL (0.8%) in DVT
patients with (0.00%) in the control group, while
homozygous genotype for FVL was not detected. These
results were agreed with the results of Awad-Elkareem et al
(2017)% in which demonstrated a low-frequency rate of
factor V Leiden mutation among Sudanese women with
deep venous thrombosis during pregnancy and
puerperium. Homozygous PT G20210A was found to be
absent in studied subjects. Thus, the present study did not
find any significant association of these genetic
polymorphisms with thrombosis in Sudanese DVT patients.
These results were in line with previous studies in DVT
Sudanese patients, the same absent distribution was
reported by Yousef et al. (2017)2 found that: the FVL
1691G>A mutation was absent among the studied 138 VTE

Sudanese patients and 48 control group. Another case-
control study conducted in Sudan from July 2014 to July
2017 among 100 DVT patients and 92 control group, which
aimed to investigate the prevalence of FVL (1691G>A) and
prothrombin 20210G>A mutations in DVT patients, they
were found none of the 192 subjects carried the Factor V
Leiden or prothrombin  20210G>A  mutations?.
Furthermore, there was a study aimed to analyze the
genetic and acquired risk factors for DVT of the lower
extremities among Sudanese women which involved 75
DVT patients and 61 healthy controls both gene mutations
were found to be absent from all 136 subjects. The current
results were agreed with the reported data of a recent
study on an African population in Senegal and Somalia in
which both mutations did not detect in either patient with
thrombosis or control group?.

CONCLUSION

The current study suggests the presence of FVL and PT
G20210A among patients with DVT. Further studies should
be conducted to determine the prevalence of FVL and PTG
20210A mutations in a larger cohort.
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