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Introduction

Venous thromboembolism (VTE) is a serious and life-

threatening condition resulting from a combination of 

genetic and acquired or environmental factors.  The most 

common genetic defect for hereditary thrombophilia in 

Western countries is factor V Leiden. In the coagulation 

cascade, activated factor V functions as a co-factor in 

the activation of prothrombin by activated factor X. 

Thrombin converts fibrinogen to fibrin that polymerizes 

to form a clot.  Activated protein C (aPC) is a natural 

anticoagulant that acts to limit the extent of clotting 

by cleaving and degrading factor Va and factor VIIIa. 

The mutation of factor V is due to the substitution 

of guanine (G) to adenine (A) at nucleotide 1,691 of 

gene coding for factor V that results in the changing 

of amino acid from arginine (CGA) to glutamine (CAA) 

at amino acid position 506.1-2  Since this amino acid 

is the cleavage site for aPC, the mutation results in a 

factor V variant, which cannot be easily degraded by 

Original Article

Prevalence of Factor V Leiden (G1691A) and Prothrombin Gene Mutation

(G20210A) Among Different Ethnic Groups in Thai Hospitals

Katcharin Aryurachai, Napaporn Archararit, Timaluck Sricote and Pantep Angchaisuksiri
Division of Hematology, Department of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Abstract: Factor V Leiden and prothrombin gene mutation are the most common genetic risk factors of venous 

thromboembolism (VTE) in Western countries.  We evaluated the prevalence of these two mutations from blood 

samples of patients with clinically suspected thromboembolic disease sent to our laboratory.  Methods:  During 

January 2002 to March 2010, 797 blood samples from the government and private hospitals were assayed for the 

mutations by the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique. 

Results: The number of samples from government hospitals was 208, comprising 200 Thais, 1 Asian, 2 Middle-

Easterners and 5 Caucasians; whereas those from private hospitals were 589, comprising 169 Thais, 49 Asians, 

112 Middle-Easterners, and 259 Caucasians.  The prevalence of homozygosity and heterozygosity for factor V 

Leiden was 0.1% and 6.5%, respectively.  The prevalence of heterozygosity for prothrombin gene mutation was 

1.9%.  One each of Caucasian origin was a compound heterozygote for both genes, and a combined homozygote 

for factor V Leiden and heterozygote for prothrombin gene mutation, respectively.  Factor V Leiden was more 

frequently found in male than in female (9.9% vs. 2.8%, p < 0.001) but no gender difference was found in the 

prothrombin gene mutation.  The frequency of factor V Leiden was significantly higher among Caucasians 

compared to Middle-Easterners, other Asians, and Thais (16.7% vs. 4.6%, 8.0%, and 0%, respectively, p < 0.001). 

Higher frequency was also seen in prothrombin gene mutation among Caucasians compared to the other three 

groups (3.8% vs. 2.4%, 0%, and 0.7%, respectively, p = 0.05).  Conclusion: The results from our laboratory confirmed 

the higher frequency of these two mutations among Caucasians than other ethnic groups as previously reported.

Key Words :	l Factor V Leiden  l Prothrombin gene mutation  l Ethnic groups

J Hematol Transfus Med  2012;22:115-20.

Received August 3rd, 2012.  Accepted January 5th, 2012.

Requests for reprints should be addressed to Pantep Angchaisuksiri, 

MD.,  Division of Hematology, Department of Medicine, Ramathibodi 

Hospital, Mahidol University, Bangkok 10400, Thailand

e-mail: rapac@mahidol.ac.th



Katcharin Aryurachai, et al.

J Hematol Transfus Med Vol. 22  No. 2  April-June 2012

116

aPC.3-4  When factor Va remains active, thrombin is 

overproduced leading to excess fibrin generation and 

clot formation.  Heterozygote and homozygote of factor 

V Leiden are associated with a 7- and 80-fold increased 

risk of venous thrombosis, respectively.5  Factor V Leiden 

is common among Caucasians and Middle-Easterners 

with the prevalence ranging from 2% to 9.5% and 2% 

to 13.8%, respectively.  Moderate prevalence is found 

in Hispanic Americans and Indians (1-5%), whereas it 

is rare in other Asians and Africans (< 1%).6-16

The second most common genetic risk factor for 

hereditary thrombophilia is the prothrombin gene 

mutation, which is due to the substitution of G to A at 

nucleotide position 20210 of the prothrombin gene leading 

to an increased prothrombin production.  This defect is 

associated with an increased risk of venous thrombosis 

by three folds.17  Its prevalence among Caucasians and 

Middle-Easterners is approximately 1% to 5.7% but <1% 

among Asians and Africans.8-10,13-16,18 

We hereby report  the prevalence of factor V Leiden 

and prothrombin G20210A mutations in blood samples 

sent to our laboratory as part of the evaluation of patients 

with clinically suspected thromboembolic diseases.

Materials and Methods

Blood samples

Blood samples of 797 patients with clinically suspected 

thromboembolic disease from government and private 

hospitals collected in vacutainer tubes containing 

ethylenediaminetetraacetic acid (EDTA) during January 

2002 to March 2010 were assayed for factor V Leiden 

and/or prothrombin G20210A mutation.  Patients’ ages 

ranged from 2 to 94 years with a male to female ratio 

of 1 to 1.15.

Methods

Extraction of DNA 

Genomic DNA was obtained from peripheral blood 

leucocytes using sodium dodecyl sulphate (SDS) as 

cell lysing and proteinase K as a protein digesting 

reagent. DNA was extracted by phenol/chloroform and 

was precipitated in ethanol.19 

Identification of factor V Leiden 

Factor V Leiden was determined by the polymerase chain 

reaction with restriction fragment length polymorphism 

(PCR-RFLP) and followed by Hind III digestion.20  PCR 

reactions were performed according to standardized 

procedures on Thermal Cycler (Bio- Rad;Hercules, CA, 

USA).  The PCR products were subjected to restriction 

enzyme (Hind III) digestion overnight at 37o C.  The 

products were analyzed on 3% Nusieve agarose gel 

electrophoresis and the separated DNA bands were 

visualized by ethidium bromide. 

When the subject was homozygous for the normal 

codon corresponding to amino acid 506 (Arg/Arg), there 

was no restriction site for HindIII, and the fragment 

remained undigested (241 bp).  When the subject was 

homozygous for the codon corresponding to Gln at position 

506 (Gln/Gln), a restriction site for HindIII was created 

allowing the fragment to be completely digested into two 

fragments of 209 and 32 bp (the latter was not visible 

on the gel). When the subject was heterozygous, both 

patterns were visible corresponding to the undigested 

(241 bp) and digested (209 bp) amplified fragments.

Identification of prothrombin G20210A gene mutation

The detection of prothrombin gene mutation was 

performed according to the method described by Poort 

SR et al.17  The undigested fragment of normal subject 

was 345 bp whereas digested fragments of homozygous 

mutation were 322 and 23 bp (invisible on the gel).  The 

heterozygote contained two fragments of 354 and 322 bp.

Statistical analysis

The statistical analysis was performed by SPSS 

11.5 for Windows.  Prevalence of factor V Leiden and 

prothrombin gene mutation were determined from the 

genotype frequencies.  Comparisons between groups 

was calculated by the Chi-square test.

Results

The number of samples from government hospitals 

were 208, comprising 200 Thais, 1 other Asian, 2 Middle-
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Easterners, and 5 Caucasians, whereas those from private 

hospitals were 589, comprising 169 Thais, 49 other 

Asians, 112 Middle-Easterners, and 259 Caucasians. 

The proportion of male to female among Thais, other 

Asians, Middle-Easterners, and Caucasians were 1:1.5, 

2.3:1, 1.1:1, and 2.3:1, respectively.

The prevalence of heterozygous, and homozygous 

factor V Leiden was 6.5%, and 0.1%, respectively.  For 

prothrombin gene mutation, the prevalence of heterozygote, 

and homozygote was 1.9%, and 0%, respectively.  One 

Caucasian patient had a combination of both heterozygous 

genes.  The other was homozygous for factor V Leiden 

and heterozygous for prothrombin gene mutation. 

The prevalence of factor V Leiden and prothrombin 

gene mutation according to age range was shown in 

Table 1.  No factor V Leiden was detected at age range 

above 80 years and no prothrombin gene mutation was 

detected at age range above 60 years.  Factor V Leiden 

was more frequently found in male than in female (9.9% 

vs. 2.8%, p < 0.001).  No gender difference was found 

in prothrombin gene mutation (2.1% vs. 1.7%. p = 0.47). 

The frequency of factor V Leiden was significantly 

higher among Caucasians compared to Middle-Easterners, 

other Asians, and Thais (16.7%, 4.6%, 8.0% and 0%, 

respectively, p < 0.001).  Higher frequency was also 

seen in prothrombin gene mutation among Caucasians 

compared to the other three groups (3.8%, 2.4%, 0%, 

and 0.7%, respectively, p = 0.05) (Table 2). 

Table 1.   Frequency of factor V Leiden and prothrombin gene mutation according to age range.

Age range

(years)

Factor V Leiden

Number (%)

Prothrombin gene mutation

Number (%)

0-20 14/45 1(8.9) 111/30 1(3.3)1
21-40 18/215 (8.4) 14/179 (2.2)
41-60 15/249 (6.0) 15/206 (2.4)
61-80 17/82 1(8.5) 10/671 (0.0)
81-100 10/14 1(0.0) 110/12 1(0.0)1

Table 2.  Frequency of factor V Leiden and prothrombin gene mutation among different ethnic groups according 

to sex.

Ethnic groups
Factor V Leiden

n/N (%)

Prothrombin gene mutation

n/N (%)

Caucasian

        Male

        Female

42/252 (16.7)

34/175 (19.4)

118/77  (10.4)1 

8/208 (3.8)

6/145 (4.1)

12/6311(3.2)1

Middle-easterner

        Male

        Female

5/109 (4.6)

3/571 (5.3)

2/521 (3.8)

2/831 (2.4)

1/441 (2.3)

1/391 (2.6)

Other Asians

        Male

        Female

4/501 (8.0)

14/351 (11.4)

10/1511(0)11

0/391 (0)1

0/291 (0)1

0/101 (0)1

Thai

        Male

        Female

0/3581(0)1

0/1441(0)1

0/2141(0)1

2/295 (0.7)

0/114 (0)11

2/181 (1.1)
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Discussion

We studied the prevalence of factor V Leiden and 

prothrombin gene mutations in patients with thromboembolism 

in different ethnic groups.  The prevalence of homozygosity 

and heterozygosity for factor V Leiden was 0.1% and 

6.5%, respectively.  The prevalence of heterozygosity 

for prothrombin gene mutation was 1.9%. 

There was a gender difference in the prevalence of 

factor V Leiden, with male being significantly higher 

than female (9.9% vs. 2.8%). However, the gender 

difference was not seen in prothrombin gene mutation. 

The higher prevalence of factor V Leiden in male has 

not been previously reported.  This finding needs to be 

confirmed in the larger number of samples.  There may 

be some selective advantages for the carrier status such 

as reduced bleeding after trauma, particularly in times 

when hunting-associated trauma was more common 

and medical care was highly primitive.

Frequencies of factor V Leiden and prothrombin gene 

mutation were significantly higher in Caucasians than 

those in other ethnic groups as previously reported. 

Friedline JA et al.21 and Wysokinska EM et al22 from 

the USA reported the prevalence of factor V Leiden and 

prothrombin gene mutation in study groups of 401 and 

163 Caucasian patients presenting with thromboembolic 

diseases, respectively.  The first group of the 401 patients 

had 8% heterozygous and 1% homozygous factor V Leiden 

and 5% heterozygous prothrombin gene mutation.  The 

combination of both genes was 0.5%.  The second group 

of the 163 patients had only heterozygous of factor V 

Leiden and prothrombin gene mutation (10% and 11%, 

respectively).  High prevalence of the two defects in 

Caucasians was also confirmed by the reports from Europe. 

The study groups were 366, 149, and 119 patients with 

venous thromboembolism (VTE) and 51 patients with 

pulmonary embolism from France, Poland, Greece and 

Bulgaria, respectively.  The prevalence of factor V Leiden 

ranged from 12.5% to 23.5% and of prothrombin gene 

mutation from 4% to 10%.23-26  A study from Israel27 showed 

a high prevalence of factor V Leiden and prothrombin 

gene mutation at 40.1% and 18.5%, respectively in 162 

thrombotic patients.  The results from Jordan28 and 

Iran29 for factor V Leiden were 23.9% and 11.4% in 92 

acute pulmonary embolism and 80 deep vein thrombosis 

patients, respectively, and those of prothrombin gene 

mutation were 3.3% and 3.8%, respectively.  Only factor 

V Leiden was significantly higher than control groups. 

On the other hand, the frequencies of these genes in 

64 Brazilian cancer patients with venous thrombosis 

were rather low with the prevalence as 1.5% for both 

mutations.30  Angchaisuksiri et al.15 did not find any 

carrier of these genes in 50 Thai VTE patients.  The 

prevalence of factor V Leiden and prothrombin gene 

mutation has also been shown to be rare or absent in the 

Thai population from other studies.31-33  The prevalence 

of factor V Leiden and prothrombin gene mutation in 

other Asian countries was summarized in Table 3.34 

Our findings confirmed that the prevalence of factor 

V Leiden and prothrombin gene mutation was higher 

among Caucasians than in other ethnic groups.  Factor V 

Leiden and prothrombin gene mutation are not common 

among Thais.  Therefore, screening for factor V Leiden 

Table 3.   Frequency of factor V Leiden and prothrombin gene mutation among patients with Venous thromboembolism 

(VTE) in different ethnic groups.34

Prevalence in 

Western patients 

with VTE (%)

Prevalence in 

Thai patients with 

VTE (%)

Prevalence in 

Chinese patients 

with VTE (%)

Prevalence in 

Japanese patients 

with VTE (%)

Prevalence in 

Indian patients 

with VTE (%)

Factor V Leiden 18.8 0 0 0 3

Prothrombin gene 

mutation

7.1 0 0 0 0
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and prothrombin gene mutation is of limited benefit 

and is not cost effective in Thai patients.
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ความชุก​ของ Factor V Leiden (G1691A) และ Prothrombin Gene Mutation 

(G20210A) ใน​กลุมคน​ที่​มี​เชื้อชาติ​แตกตางกัน​ใน​โรงพยาบาล​ของ​ไทย

คั​ชริน  อายุร​ไชย   นภา​พร  อัจฉรา​ฤทธิ์   ทิ​มา​ลักษณ  ศรี​โคตร และ พันธุ​เทพ  อัง​ชัย​สุข​ศิริ
หนวย​โลหิต​วิทยา ภาควิชา​อายุรศาสตร คณะ​แพทยศาสตรโรงพยาบาล​รามาธิบ​ดี มหาวิทยาลัย​มหิดล

บทคัดยอ: การ​กลาย​พันธุ​ของ factor V ที่​เรียกวา factor V Leiden และ​การ​กลาย​พันธุ​ของ prothrombin gene ถือเปน​ปจจัย​

เสี่ยง​ทาง​ดาน​พันธุกรรมที่​พบ​ได​บอย​ที่สุด​ของ​การ​เกิด​ภาวะ​หลอดเลือดดำ�​อุดตัน  คณะ​ผูวิจัย​ได​ประเมิน​ความชุก​ของ​การ​กลาย​พันธุ​ 

ทั้งสอง​จาก​ตัวอยาง​เลือด​ของ​ผูปวย​ที่​มี​ภาวะ​หลอดเลือดดำ�​อุดตัน​ที่​สง​มา​ตรวจหา​ปจจัย​ทั้งสอง​ยัง​หอง​ปฏิบัติ​การ​ของ​หนวย​โลหิต​

วิทยา  วิธีการ​ศึกษา :  ระหวาง​มกราคม 2545 ถึง​มีนาคม 2553 ตัวอยาง​เลือด​จำ�นวน 797 ราย​ที่​สง​มาจาก​โรงพยาบาล​รัฐบาล​และ​โรง

พยาบาล​เอกชน​ได​ถูก​วิเคราะห​เพื่อ​หา​การ​กลาย​พันธ​ทั้งสอง​โดย​วิธี polymerase chain reaction-restriction fragment length 

polymorphism (PCR-RFLP)  ผล​การ​ทดลอง : จำ�นวน​ตัวอยาง​เลือด​ที่​สง​มาจาก​โรงพยาบาล​รัฐบาล​มี​จำ�นวน 208 ราย​ประกอบดวย​

คน​ไทย 200 ราย คน​เอ​เชีย 2 ราย คน​ตะวันออก​กลาง 2 ราย​และ​คน​คอ​เค​เชี่ยน 5 ราย ที่​มาจาก​โรงพยาบาล​เอกชน​มี 589 ราย​ประกอบ 

ดวย​คน​ไทย 169 ราย คน​เอ​เซีย 49 ราย คน​ตะวันออก​กลาง 112 ราย​และ​คน​คอ​เค​เชี่ยน 259 ราย  พบ​ความชุก​ของ factor V 

Leiden ชนิด homozygous รอยละ 0.1  ชนิด heterozygous รอยละ 6.5  สวน​ความชุก​ของ prothrombin gene mutation พบ​

ชนิด heterozygous รอยละ 1.9 คน​คอ​เค​เชี่ยน​คน​หนึ่ง​เปน heterozygote ของ​ทั้งสอง​ยีน​และ​อีก​คน​หนึ่ง​เปน homozygote ของ 

factor V Leiden และ heterozygote ของ prothrombin gene mutation  เพศชาย​จะ​พบ​ความถี่​ของ factor V Leiden บอย​

กวา​เพศหญิง (รอยละ 9.9 เทียบกับ​รอยละ 2.8, p < 0.001)  สวน prothrombin gene mutationไม​พบ​ความ​แตกตาง​ระหวาง​เพศ   

ความถี่​ของ factor V Leiden ใน​คน​คอ​เค​เชี่ยน​พบ​วา​สูงกวา​ใน​คน​จาก​ตะวันออก​กลาง  คน​เอ​เซีย​และ​คน​ไทย อยาง​มี​นัยสำ�คัญ​ทาง​

สถิติ (รอยละ 16.7 เทียบกับ​รอยละ 4.6  รอยละ 8.0 และ​รอยละ 0  ตามลำ�ดับ  p < 0.001) สวน​ความถี่​ของ prothrombin gene 

mutation ก็​พบ​วา​ใน​คน​คอ​เค​เชี่ยน​สูงกวา​คน​อีก 3 เชื้อชาติ​เชนกัน (รอยละ 3.8 เทียบกับ​รอยละ 2.4 รอยละ 0 และ​รอยละ 0.7 ตาม

ลำ�ดับ p = 0.05)  สรุป : ผล​การ​การ​ศึกษา​นี้​ยืนยัน​วา​ความถี่​ของ​การ​กลาย​พันธุ​ของ​ยีน​ทั้งสอง​พบ​ได​สูง​ใน​คน​คอ​เค​เชี่ยน​มากกวา​คน​

จาก​เชื้อชาติ​อื่น​ดังที่​ได​มี​การ​รายงาน​ไว​แลว
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