
OPEN ACCESSHuman & Veterinary Medicine
International Journal of the Bioflux Society Research Article

Volume 6 | Issue 1 Page 15 
HVM Bioflux

http://www.hvm.bioflux.com.ro/

Factor V Leiden, prothrombin G20210A and 
MTHFR C677T mutations in Romanian patients 

with deep venous thrombosis
 

1Cristina Hotoleanu, 2Radu Popp, 2Adrian Trifa
1 IInd Medical Department, “Iuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania; 2Department of Medical 
Genetics, “Iuliu Haţieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania.

Introduction 
Deep venous thrombosis (DVT), with an incidence of about 1 
case/year/1000 adults, is a multifactorial disease, result of the 
interaction between genetic and acquired risk factors. Although 
considered idiopathic in majority of the cases, an underlying 
cause could be detected in up to 80% of the patients with DVT, 
as shown in the literature (Whitlatch 2008). Genetic factors con-
tribute also to the increased tendency towards coagulation- throm-
bophilia. The most common inherited thrombophilic factors in 
Caucasians are factor V Leiden (with a prevalence of 1-15% in 
healthy population, respective 15-65% in venous thromboem-
bolism) and factor II (prothrombin) G20210A polymorphisms 
(found in 1-8% of healthy subjects, respective 3-17% in venous 
thromboembolism) according to Jadaon (2011a). Their frequen-
cies vary according to geographical and ethnic factors. 
Factor V Leiden is the result of the substitution of adenine to 
guanine at nucleotide position 1691 of exon 10 of FV gene, 
leading to procoagulation effects by the elimination of one of 
the cleavage sites for Activated Protein C (also called resistance 
to APC); most homozygotes for factor V Leiden experience at 
least one thrombotic episode in their life time, presenting 80-
fold higher risk for DVT whereas heterozygotes, found in 15-
20% of cases with venous thromboembolism, have 3- to 5-fold 
increased risk of thrombosis, according to Franchini (2012). 
Prothrombin G20210A polymorphism represents the substitution 

of adenine to guanine at the position 20210 in the regulatory 
3’end of the prothrombin gene, leading to an increased efficien-
cy of the 3′ end cleavage signal and a more effective poly(A) 
site, as shown in literature (Bosler et al 2006). The prevalence 
in Europe is of 1.7-3% amongst healthy individuals, with the 
highest in European Caucasians, and increases in DVT at 6.2%, 
respective 18% in the presence of a positive family history; the 
relative risk of DVT is 2-4- fold higher in carriers of this muta-
tion and increases at 16- fold in patients presenting both factor 
V Leiden and factor II G20210A polymorphisms, as Jadaon has 
shown (2011b). Methylenetetrahydrofolate reductase (MTHFR) 
C677T polymorphism, the result of the alanine to valine substi-
tution at codon 222, is associated with decreased activity of the 
enzyme 5,10 MTHFR and hyperhomocysteinemia, according 
to literature (Fay 2012). Although some studies showed the as-
sociation of MTHFR C677T with DVT (Shmeleva et al 2003; 
Kupeli et al 2011), the current knowledge does not consider it 
as a significant risk factor, as it was shown by Spiroski et al 
(2008), Bezemer et al (2007), Naess et al (2009).
While numerous studies worldwide showed the prevalence and 
the thrombotic risk of these genetic factors, as far as we know, 
few Romanian data were previously reported, regarding only the 
pregnancy-associated thrombophilia (Trifa et al 2009; Popp et 
al 2012). We aimed to assess the frequency of factor V Leiden, 
prothrombin G20210A and MTHFR C677T polymorphisms in 
a group of Romanian patients with DVT and the associated risk. 

Abstract. Objective: to determine the frequency of factor V Leiden, prothrombin G20210A and MTHFR C677T polymorphisms in idiopathic 
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Material and method
We designed a case-control, analytical, observational study, in-
cluding 144 subjects admitted or visiting ambulatory an Internal 
Medicine Department of the University of Medicine and Pharmacy  
Cluj-Napoca, Romania. They were divided into 2 groups: the 
first group consisting of 72 patients with idiopathic DVT of the 
lower limbs and the second group, of 72 sex- and age- matched 
controls without thrombotic disease (according to Wells score 
and duplex ultrasound) selected from the subjects presenting 
for routine medical check-up. DVT was diagnosed based upon 
Wells score and duplex ultrasound; idiopathic thrombosis was 
defined by the DVT occurrence in the absence of a trigger risk 
factor (plaster cast immobilization and/ or fracture of a lower 
limb, surgery under general anesthesia, bed rest for more than 
three days, active cancer, pregnancy/post-partum, oral contra-
ception/hormone replacement therapy in the last year, a journey 
lasting more than 6h) according to recent guidelines (Pernod et 
al 2009). All subjects presenting conditions predisposing to DVT 
(congestive heart failure, acute myocardial infarction, stroke, 
inflammatory bowel diseases, acute infection, obesity, varicose 
veins) were excluded from the study. The participants were en-
rolled after written informed consent and with the approval of 
the Ethic Committee of the University. For the ultrasound ex-
amination, a 3-5 MHz (for iliac veins) convex transducer and 
5-10 MHz (from femoral level to distal) linear transducer (Aloka 
Premiere alpha10) were used. 
Genetic polymorphisms were analyzed using PCR-RFLP 
(Polymerase Chain Reaction-Restriction Fragment Length 
Polymorphism) method. The commercial kit Wizard Genomic 
DNA Purification Kit (Promega®, USA) was used for the 
genomic DNA extraction, from 300 μL of peripheral blood. The 
PCR reactions were performed in a thermocycler, Mastercycler 
Personal (Eppendorf, Germany) in 25 µl reaction volume, con-
taining 100 ng genomic DNA, 12.5 µl 2XPCR Master Mix 
(Fermentas®, Lithuania), 1 µl BSA solution 2 mg/ml (Bovine 
Serum Albumine, Fermentas®, Lithuania) and 6-10 pmoli of 
each primer (Eurogentec®, Belgium). The amplification prod-
ucts were digested at 37ºC, for 8-12 hours, with specific restric-
tion enzymes: Mnl I for factor V Leiden, Hind III for factor II 
G20210A, respective Hinf I for MTHFR C677T (Fermentas®, 
Lithuania). The products of digestion were electrophoresed us-
ing 2% agarose gel (Agarose LE, Analytical Grade, Promega®, 
USA) and DNA fragments were coloured with ethidium bro-
mide 10 mg/ml (Ethidium Bromide, Promega®, SUA) and then 
the gels were read with an UV transillumination system cou-
pled with a photo camera (Vilber Lourmat Imaging System®, 
France) (Bertina et al 1994; Poort et al 1996; Zhou-Chun et al 
2007). Factor V Leiden abolishes a restriction situs of the enzyme 
Mn1; thus, after the digestion of 267 pb (pair basis) amplicons, 
homozygotes for the normal allele  present 3 fragments of 163, 
67 and 37 pb; heterozygotes present 4 fragments of 200, 163, 
67 and 37 pb, whereas homozygotes for mutant allele present 
2 fragments of 200 and 67 pb, respectively. Mutation G20210A 
creates a restriction situs for the enzyme Hind III and after the 
digestion of 345 pb amplicons, the homozygotes for normal 
allele present the fragment of 345 pb, heterozygotes present 3 
fragments of 345, 322 and 23 pb, whereas homozygotes for mu-
tant allele present 2 fragments of 322 and 23 pb, respectively. 
MTHFR C677T mutation creates a restriction site for enzyme 

Hinf I. Thus, after the digestion of 265 pb amplicons with en-
zyme Hinf I, the normal genotype presents the full fragment 
of 265 pb; heterozygous genotype MTHFR C677T presents 3 
fragments of 265, 171 and 94 pb and the homozygous mutant 
genotype MTHFR 677TT presents 2 fragments of 171 and 94 
pb, respectively.
The descriptive statistics was used for the prevalence of genetic 
polymorphisms and bivariate inferential statistics was applied 
for the assessment of the association with DVT. The frequency 
of the genotypes in groups was compared using two-by-two 
contingency table and analyzed with chi-square χ2 with Yates’ 
correction test. Odds ratio (OR) with 95% confidence intervals 
(CI) showed the the strength of the association between genotype 
and thrombotic risk. The criterion for statistical significance was 
P<0.05. Statistical analysis was performed with the Statistical 
Package for the Social Sciences (SPSS) 16.0 for Windows. 

Results
The mean age was 56.819 years old in DVT group (standard 
deviation 14.68), respective 56.305 years old in controls (stand-
ard deviation 10.26), without significant difference between 
groups (P=0.808); the male/female ratio in DVT and controls 
was 1.322, respective 1.482 (corresponding to 41 men and 31 
women in DVT group, respective 43 men and 29 women in con-
trol group). The presence of at least one genetic mutation, found 
in 44 patients with DVT (61.11%) and 32 controls (44.44%) 
was associated with 1.964- fold increased risk of DVT (OR), 
p= 0.045, χ2= 4.012, 95% CI: 1.011-3.814. The distribution of 
genetic factors did not differ significantly between sexes, be-
ing detected in 25 men and 19 women in DVT, respective in 
18 men and 14 women in controls (P= 0.960, χ2=0.002, OR= 
1.023, 95% CI: 0.408-2.564). 
Factor V Leiden was present in 10 patients with DVT (13.88%) 
and 2 controls (2.77%), showing a significant association with 
DVT: P= 0.015, χ2= 5.818, OR= 5.645, 95% CI: 1.190- 26.762. 
Prothrombin G20210A polymorphism presented the lowest 
prevalence both in DVT and controls, 2.77%,  and no signifi-
cant association with DVT, P= 1, χ2= 0.00, OR= 1, 95% CI: 
0.137- 7.299. MTHFR C677T polymorphism was found in 32 
patients (58.97%) and 28 controls (44%) without significant dif-
ference: P= 0.498, χ2= 0.457, OR= 1.257, 95% CI: 0.647-2.441. 
The frequency and the association of all the mutant genotypes 
with DVT were analysed except for homozygous prothrombin 
G21210A polymorphism, since none of the patients and con-
trols presented this genotype (table 1). 
Among the mutant genotypes, only heterozygosity for factor 
V Leiden genotype was associated with 8.875- fold increased 
risk of thrombosis: p= 0.015, χ2= 5.807, 95% CI: 1.080-72.923. 
A family history of DVT, found in 7 cases with at least one 
mutation and in 1 case without mutation, was associated with 
6.797- fold increased risk of DVT, p= 0.042, χ2= 4.097, 95% 
CI: 0.814-56.748. 
A previous episode of venous thromboembolism in DVT pa-
tients with a genetic mutation (6 cases versus 1 case without 
mutation) was significantly associated with an increased risk of 
DVT, p= 0.050, χ2= 3.753, OR= 6.454, 95% CI: 0.756-55.047. 
Patients carrying 2 genetic polymorphisms (found in 10 cas-
es with DVT versus 3 controls) presented a 3.709- fold higher 
thrombotic risk, p= 0.041, χ2= 4.143, 95% CI: 0.976- 14.097. 
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This corresponds to 46.59% increase risk comparatively to the 
presence of only one genetic factor. The compound genotypes 
in DVT were as follows: heterozygous MTHFR C677T/Leiden 
heterozygous, homozygous MTHFR 677TT/Leiden heterozy-
gous (each with a frequency of 4.166%), heterozygous MTHFR 
C677T/Leiden homozygous (with a frequency of 2.777%), het-
erozygous MTHFR C677T/ heterozygous prothrombin G20210A 
and homozygous MTHFR 677TT/heterozygous prothrombin 
G20210A (each with a frequency of 1.388%). Due to the low 
frequency, the analyis of the associated risk of each compound 
genotype has not been performed. 

Discussion
Factor V Leiden is a well-known risk factor for DVT and our 
study confirmed its role in Romanian patients. The frequency of 
13.88% in DVT is close to those reported in Greece (16.8%) by 
Hatzaki et al (2003), Croatia (16%) by Alfirevic et al (2010), Italy 
(15.3%) by de Stefano (1999) and Turkey (15.2%) by Sahin et al 
(2012) and slightly lower than in other countries of Southeastern 
Europe (29.3% in Serbia, 25% in Bulgaria, 21.1% in Macedonia) 
as shown in literature (Djordjevic et al 2004; Boyanovsky et al 
2001; Arsov et al 2006). A previous Romanian study regarding 
thrombophilia associated with pregnancy complications found 
a lower prevalence of factor V Leiden (8.3%), explained by the 
selection of the cases (Stamatian et al 2009). The prevalence of 
factor V Leiden in our control group (2.77%) is similar with the 
reported data in healthy Caucasians in Europe, 3-12% (Jadaon 
2011a). Homozygous genotype was detected only in 2 patients 
with DVT and thus we found no significant association with 
thrombosis. The same low distribution was reported in our ge-
ographic area: 2.7% in Turkey, 2 cases amongst 190 patients 
in Macedonia, zero in Croatia (Sahin et al 2012; Arsov et al 
2006; Alfirevic et al 2010). The risk of DVT in heterozygotes 
for factor V Leiden in our population was concordant to the lit-
erature, 8.8-fold versus 7-fold increased risk (Franchini 2012). 
Prothrombin G20210A mutation presented the lowest prevalence 
in our study, 2.77%, in both DVT and controls, similar with the 
reported data for Caucasians and from our geographic area, 
3-24% in DVT, respective 1-12% in general population (Jadaon 

2011; Bosler 2006; Alfirevic 2010). We found no homozygous 
genotype, as some reports from the region: Croatia, Turkey, 
Bulgaria (Alfirevic et al 2010; Sahin et al 2012; Boyanovsky et 
al 2001). In contradiction with the majority of the studies, we 
found no association of prothrombin G20210A mutation with 
DVT; however, a recent Croatian study (Alfirevic et al 2010) as 
well as an American study conducted on a large cohort showed 
similar findings, suggesting that sample size explains only partly 
these results (Ridker et al 1999). MTHFR C677T polymorphism 
presented the highest prevalence in DVT (58.97%) as reported 
in some of our neighboring countries: 54% in Croatia (Alfirevic 
et al 2010), 52.6% in Russia (Shmeleva et al 2003) and similar 
with a previous Romanian study regarding abortions associ-
ated with thrombophilia (59.5%). (Popp et al 2012). We found 
homozygous MTHFR 677TT genotype in 15.28% of DVT pa-
tients, concordant with Southeastern Europe data: 13% in Serbia, 
16.4% in Macedonia, 17.8% in Greece (Djordjevic et al 2011; 
Spiroski et al 2008; Angelopoulou et al 2000). The association 
with DVT was very close to the statistical significance in our 
study. Although we found a high prevalence of heterozygous 
MTHFR C677T genotype (29.17% in DVT, 33.33% in controls), 
a slight lower than reported (34.5% in DVT, respective 34.3% 
in healthy people), there is no association with DVT, concord-
ant with literature (Couturaud et al 2000).
We found the family history of DVT in patients carrying ge-
netic mutation associated with 6.79 higher thrombotic risk, as 
shown by a population-based case-control study: the OR for 
DVT were 5.4 in case of a relative younger than 50 years and 
17.8 when at least two relatives were affected (Bezemer et al 
2009). Literature shows that family history, regardless of the 
other risk factors identified, may be more useful for the risk 
assessment than thrombophilia testing (Eikelboom et al 2011). 
Recent guidelines show that case finding of asymptomatic rel-
atives with low risk thrombophilia, such as factor V Leiden 
or prothrombin mutation, is not indicated (recommendation 
grade 1B- a strong recommendation applying to most patients) 
(Baglin et al 2010). We found an increased risk for DVT recur-
rences in patients with genetic mutations, such is mentioned in 
the literature (Prandoni et al 2007; Kyrle et al 2010). However, 
there are still controversies, since some data failed to prove it 

Mutant genotype
(n=); (%) DVT

χ2 P Odds 
Ratio

95%CI lower 
limit

95%CI upper 
limit(n=); (%) controls

homozygous factor V Leiden
 2; 2.78%

0.34 0.559 2.028 0.179 22.883
1; 1.39%

heterozygous factor V Leiden
8; 11.11%

5.807 0.015 8.875 1.08 72.923
1; 1.39%

heterozygous prothrombin G20210A
2; 2.77%

0 1 1 0.137 7.299
2; 2.77%

homozygous MTHFR 677TT  
11; 15.28%

3.646 0.056 3.065 0.927 10.131
4; 5.56%

heterozygous MTHFR C677T
21; 29.17%

0.29 0.589 0.823 0.406 1.668
24; 33.33%

Table 1. The frequency of mutant genotypes and the association with DVT
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(Christiansen 2005; Baglin et al 2003). Up to 2012, no rand-
omized controlled trials or controlled clinical trials comparing 
the rate of recurrent venous thromboembolism in DVT patients 
tested for thrombophilia versus those who were not tested had 
been found in literature (Cohn et al 2012). 
The present study included a relative small sample of patients 
and future studies are required to confirm our findings. The as-
sesment of deficiencies of protein C, S and antithrombin (rare, 
but strong genetic risk factors for DVT) has not been performed, 
representing another limitation of our study. 

Conclusions
We confirmed the importance of factor V Leiden for DVT in 
our group of population; this study may represent the first at-
tempt showing the frequency and the role of genetic factors in 
Romanian patients with DVT.

References
Alfirevic Z, Simundic AM, Nikolac N, Sobocan N, Alfirevic I, Stefanovic 

M et al. Frequency of factor II G20210A, factor V Leiden, MTHFR 
C677T and PAI-1 5G/4G polymorphism in patients with venous 
thromboembolism: Croatian case-control study. Biochem Med 
2010; 20(2):229-35.

Angelopoulou K, Nicolaides A, Constantinou Deltas C. Prevalence 
of genetic mutations that predispose to thrombophilia in a Greek 
Cypriot population. Clin Appl Thromb Hemost 2000;6(2):104-7.

Arsov T, Miladinova D, Spiroski M. Factor V Leiden Is Associated with 
Higher Risk of Deep Venous Thrombosis of Large Blood Vessels. 
Croat Med J 2006;47:433-9.

Baglin T, Gray E, Greaves M, Hunt BJ, Keeling D, Machin S, et al. 
Clinical guidelines for testing for heritable thrombophilia. British 
Journal of Haematology 2010;149:209–220.

Baglin T, Luddington R, Brown K, Baglin C. Incidence of recurrent 
venous thromboembolism in relation to clinical and thrombophilic 
risk factors: prospective cohort study. Lancet 2003;362:523–526.

Bertina RM, Koeleman BP, Koster T, Rosendaal FR, DirvenRJ, de 
Ronde H, van der Velden PA, Reitsma PH. Mutation in blood co-
agulation factor V associated with resistance to activated protein 
C. Nature 1994;369:64-7.

Bezemer ID, Doggen CJ, Vos HL, Rosendaal FR. No association 
between the common MTHFR 677C->T polymorphism and ve-
nous thrombosis: results from the MEGA study. Arch Intern Med 
2007;167(5):497-501.

Bezemer ID, van der Meer FJ, Eikenboom JC, Rosendaal FR, Doggen 
CJ. The value of family history as a risk indicator for venous throm-
bosis. Arch Intern Med 2009;169(6):610-5.

Bosler D, Mattson J, Crisan D. Phenotypic Heterogeneity in Patients 
with Homozygous Prothrombin 20210AA Genotype. J Mol Diagn 
2006;8(4):420–425.

Boyanovsky B, Russev M, Ganev V, Penev M, Baleva M. Prevalence 
of factor V Leiden and prothrombin 20210A variant in Bulgarian 
patients with pulmonary thromboembolism and deep venous throm-
bosis. Blood Coagul Fibrinolysis 2001;12:639–42

Cohn DM, Vansenne F, de Borgie C A, Middeldorp S. Thrombophilia 
testing for prevention of recurrent venous thromboembolism. 
Cochrane Database of Systematic Reviews, 2012;Issue 12. Art. 
No.: CD007069.  

Christiansen SC, Cannegieter SC, Koster T, Vandenbroucke JP, Rosendaal 
FR. Thrombophilia, clinical factors, and recurrent venous throm-
botic events. JAMA 2005;293:2352-61.

Couturaud F, Oger E, Abalain JH, Chenu E, Guias B, Floch HH. 
Methylenetetrahydrofolate Reductase C677T Genotype and Venous 
Thromboembolic Disease. Respiration 2000;67:657–661.

De Stefano V, Zappacosta B, Persichilli S, Rossi E, Casorelli I, Paciaroni 
K et al. Prevalence of mild hyperhomocysteinaemia and association 
with thrombophilic genotypes (factor V Leiden and prothrombin 
G20210A) in Italian patients with venous thromboembolic disease. 
Br J Haematol 1999;106546–8.

Djordjevic V, Rakicevic L. J., Mikovic D, Kovac M, Miljic P, Radojkovic 
D et al. Prevalence of factor V leiden, factor V cambridge, factor 
II G20210A and methylenetetrahydrofolate reductase C677T mu-
tations in healthy and thrombophilic Serbian populations. Acta 
Haematol 2004;112:227–9.

Djordjevic V, Pruner I, Rakicevic L, Kovac M, Mikovic D, Miljic P 
et al. FV Leiden, FII G20210A and MTHFR C677T mutations in 
patients with lower or upper limb deep vein thrombosis. Genetika 
2011;4(2):371-380.

Eikelboom JW, Weitz JI. Importance of Family History as a Risk Factor 
for Venous Thromboembolism. Circulation 2011;124:996-997.

Fay W. Homocysteine and thrombosis: guilt by association? Blood 
2012;119(13):2977-2978.

Franchini M. Utility of testing for factor V Leiden. Blood Transfus 
2012;10(3):257-9.

Hatzaki A, Anagnostopoulou E, Metaxa-Mariatou V, Melissinos, C, 
Philalithis P. C., Iliadis K. The impact of heterozygosity for the fac-
tor V Leiden and factor II G20210A mutations on the risk of throm-
bosis in Greek patients. Int Angiol 2003;22(1):79–82.

Jadaon M. Epidemiology of Activated Protein C Resistance and Factor 
V Leiden Mutation in the Mediterranean Region. Mediterr J Hematol  
Infect Dis 2011a;3(1). e2011037. Available from: http://www.mjhid.
org/article/view/8811, accessed 19.06.2013

Jadaon M. Epidemiology of Prothrombin G20210A Mutation in the 
Mediterranean Region. Mediterr J Hematol Infect Dis 2011b;3(1): 
e2011054. Available from http://www.mjhid.org/article/view/9310, 
accesed 19.06.2013

Kyrle PA, Rosendaal FR, Eichinger S. Risk assessment for recurrent 
venous thrombosis. The Lancet 2010;376(9757):2032–2039.

Kupeli E, Verdi H, Simsek A, Atac FB, Eyuboglu FO. Genetic Mutations 
in Turkish Population With Pulmonary Embolism and Deep Venous 
Thrombosis. Clin Appl Thromb Hemost 2011;17(6):87-94.

Naess IA, Christiansen SC, Romundstad PR, Cannegieter SC, Blom 
HJ, Rosendaal FR et al. Prospective study of homocysteine and 
MTHFR 677TT genotype and risk for venous thrombosis in a gen-
eral population--results from the HUNT 2 study. Br J Haematol 
2008;141(4):529-35.

Pernod G, Biron-Andreani C, Morange PE, Boehlen F, Constans J, 
Couturaud F, et al Recommendations on testing for thrombophilia 
in venous thromboembolic disease: A French consensus guideline, 
Journal Des Maladies Vasculaires 2009;34:156-203.

Popp R, Crisan TO, Trifa AP, Militaru M, Rotar I, Farcas M, et al. The 
C677T Variant in the Methylenetetrahydrofolate Reductase Gene 
and Idiopathic Spontaneous Abortion in a Romanian Population 
Group. Not Sci Biol 2012;4(1):07-11.

Poort SR, Rosendaal FR, Reitsma PH, Bertina RM. A common genetic 
variation in the 3’-untranslated region of the prothrombin gene is 
associated with elevated plasma prothrombin levels and an increase 
in venous thrombosis. Blood 1996;88(10):3698–3703.

Ridker PM, Hennekens CH, Miletich JP. G20210A mutation in prothrom-
bin gene and risk of myocardial infarction, stroke and venous throm-
bosis in a large cohort of US men. Circulation 1999;99:999–1004.



Hotoleanu et al 2014

Volume 6 | Issue 1 Page 19 
HVM Bioflux

http://www.hvm.bioflux.com.ro/

Sahin S, Benli I, Aydogan L. Distribution of prothrombin G20210A, 
factor V Leiden and MTHFR C677T mutations in the middle Black 
Sea area (Tokat) of Turkey. Turk J Med Sci 2012;42(6):1093-1097.

Shmeleva VM, Kapustin SI, Papayan LP, Sobczyńska-Malefora A, 
Harrington DJ, Savidge GF. Prevalence of hyperhomocysteinemia 
and the MTHFR C677T polymorphism in patients with arterial 
and venous thrombosis from North Western Russia. Thromb Res 
2003;111(6):351-6.

Spiroski I, Kedev S, Slobodan A, Arsov T, Krstevska M, Dzhekova-
Stojkova S, et al. Association of Methylenetetrahydrofolate Reductase 
(MTHFR-677 and MTHFR-1298) Genetic Polymorphisms with oc-
clusive artery disease and deep venous thrombosis in Macedonians. 
Croat Med J 2008;49:39-49.

Stamatian F, Caracostea G, Muresan D, Bartok I, Militaru M, Procopciuc 
L et al. The evaluation of inherited thrombophilic conditions in 
patients with bleeding in the first trimester of pregnancy. HVM 
Bioflux 2009;1(1):1-7.

Trifa AP, Popp RA, Militaru MS, Farcas MF, Crisan T, Petrisor F, Pop 
IV. Prevalence of  Factor V Leiden and  Prothrombin G20210A mu-
tations among a group of women with recurrent spontaneous abor-
tions. Annals of RSCB 2009;14(2):42-6.

Whitlatch NL, Ortel TL. Thrombophilias: when should we test and 
how does it help? Semin Respir Crit Care Med 2008;29(1):25-39.

Zhou-Cun A, Yang Y, Zhang SZ, Li N, Zhang W. Single nucleotide 
polymorphism C677T in the methylenete-trahydrofolate reduc-
tase gene might be a genetic risk factor for infertility for Chinese 
men with azoospermia or severe oligozoospermia. Asian J Androl 
2007;9(1):57-62. 

Authors
•Cristina Hotoleanu, IInd Medical Department, “Iuliu Hatieganu” 
University of Medicine and Pharmacy, 8 Babeş Street, 400012, 
Cluj-Napoca, Cluj, Romania, EU, email: cristinaiga@yahoo.com

•Radu Popp,  Department of Medical Genetics, “Iuliu Haţieganu” 
University of Medicine and Pharmacy, 6 Pasteur Street, 400349, 
Cluj-Napoca, Cluj, Romania, EU, email: radupopp2001@ya-
hoo.com

•Adrian Trifa, Department of Medical Genetics, “Iuliu Haţieganu” 
University of Medicine and Pharmacy, 6 Pasteur Street, 400349, 
Cluj-Napoca, Cluj, Romania, EU,email: adi_trifa@yahoo.co.uk

Citation
Hotoleanu C, Popp R, Trifa A. Factor V Leiden, prothrombin G20210A and MTHFR 
C677T mutations in Romanian patients with deep venous thrombosis. HVM Bioflux 
2014;6(1):15-19. 

Editor Ştefan C. Vesa
Received 28 December 2013
Accepted 3 February 2014

Published Online 11 February 2014
Funding None reported

Conflicts/ 
Competing 

Interests
None reported


