
lthough thrombosis is an adulthood disease, theprevalence of the thrombosis in the childhoodincreases in recent years. In adulthood, incidence ofthrombosis is 1% and in childhood the incidence is1/100,000 per year.1  In addition to its increasingprevalence in the childhood, as thrombosis is animportant reason in the childhood morbidity andmortality, the studies on thrombosis graduallyincrease.  It is known that the general mutations infactor V Leiden (FVL) and prothrombin gene (PG)20210A genes increase the risk of venousthrombosis (VT).  Factor V Leiden mutation is the
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ABSTRACT

most important factor associated with active proteinC (APC) resistance.  This mutation is in the exon 10of FV gene which is located on the firstchromosome, there is a point mutation at nucleotide1691 guanine to adenine and it results a replacementin 506th amino acid arginine to glycine. It is shownthat in individuals carrying this mutation,inactivation of FV significantly decreased, FVa andthrombin levels increased and this is associated witha significantly increased risk of thrombosis.Prothrombin gene 20210A mutation occurs with atransition of guanine to adenine in the 3
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Objectives: To determine the prevalence of factor VLeiden (FVL) and prothrombin gene (PG) 20210Amutations in patients who attended the outpatient clinicand do not have a family history of thrombosis. 
Methods: We researched FVL and PG20210Amutations in 151 outpatients (92 males and 59 females)who attended the Pediatrics Polyclinic, Medical Faculty,Dicle University, Turkey between May 2002 and July2002. Peripheral venous bloods (2 cc) withethylenediaminetetraacetic acid were used to isolateDNA by high pure polymerase chain reaction (PCR).Later, by using light-cycler FVL (Roche) andprothrombin mutation detection kit (Roche) andlight-cycler equipment, FVL and PG20210A genemutations were determined from the samples in the glasscapillary tubes by PCR specific adaptation. For activeprotein C (APC) resistance, STA-STACLOT APC-RDetection Kit was used.  Expected values were evaluatedwith STA equipment and using STA-STACLOT APC-Rprocedure.  

Results: The prevalence of heterozygote mutations ofFVL was 4.6% and PG20210A was 0.7%. The FVLmutation frequency obtained in our study is lower thanthe other studies in Turkey, but in correlation with theresults of the other Caucasian populations throughout theworld. Active protein C resistance in patients carryingheterozygote mutation of FVL has been found in lowrates. Factor V Leiden and PG20210A were confronted inhigh prevalences in patients who suffer venousthrombosis (VT). 
Conclusion: Scanning of FVL and PG20210A genemutations may be recommended in high risk groups suchas relatives of FVL and PG20210A carriers and relativesof patients with VT, and in during pregnancy, the use oforal contraceptives and before surgery.  Routine scanningof FVL and PG20210A gene mutations is notrecommended in people who do not have risk factors forVT.
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temperatures may vary between 59±2.5ºC and49±2.5ºC. It is significant if there is one peakmelting point in homozygote mutations.  Inhomozygote, melting temperature is 57±2.5ºC inFVL mutation and 49±2.5ºC in PG20210Ahomozygote mutation. For APC resistance, we usedSTA-STACLOT active protein C resistance(APC-R) detection kit. Expected values wereevaluated with STA equipment and usingSTA-STACLOT APC-R procedure as APC-Rnegative if the tested plasmas clotting time is ≥120seconds and positive if it is <120 seconds.
Results. In this study, we determined FVLheterozygote mutation in 7 of the 151 cases (4.6%)and PG20210A heterozygote mutation in 1 (0.7%).We determined APC resistance in patients who haveheterozygote mutation of FVL. We found neitherhomozygote nor double heterozygote mutations.Five of the 7 children who have FVL heterozygotemutation were male and 3 of the 7 had a relationshipbetween their parents (42.8%). The patient who hasheterozygote PG20210A gene mutation was maleand there were no relationship between his parents.
Discussion. Factor V Leiden and PG20210Amutations are the most prevalent hereditary riskfactors that cause VT. Emmerich et almulticentric case control study of 2310 patients withVT determined 428 (18.6%) FV Leiden mutationcarriers, 30 (1.3%) FV Leiden homozygotemutations and 216 (9.4%) PG20210A heterozygotemutations. In the control group of 3204 cases of thesame study, 144 (4.3%) were carrier of FVL (4homozygotes) and 93 (2.9%) were carrier ofPG20210A gene mutation. Both FVL andPG20210A gene mutations were detected in 51(2.2%) of 2310 cases with thrombosis. It is alsorevealed that in cases having such a doubleheterozygote mutation, it is likely that venousthrombosis may occur at younger ages.It is recently emphasized that FVL mutation mayalso show a variety of different clinicalmanifestations other than VT. Mothers who carryboth mutations have a higher associated risk ofdelivering a neonate with lower birth weightindependent of potential confounding factors suchas maternal age, parity, body mass index andobstetric complications.20 This mutation is alsoassociated with neonatal purpura fulminans,childhood stroke and thrombosis.FVL mutation is an important risk factor forcerebral venous thrombosis and retinal veinocclusion.23-26  Also, in sudden infant deathsyndrome, frequency of this mutation is higher thanexpected.27  If FVL mutation is present in perinatalcerebral infarct, significant neuromotor retardationis likely to occur.28  In Behçet’s disease, it is shownthat FVL mutation is an additional risk factor forocular disease.29  It is stated that FVL and

the prothrombin gene at the position 20210. As aresult, plasma prothrombin level and the risk ofthrombosis increased.3 Both mutations are moreprevalent in Caucasians. Factor V Leiden mutationis determined in high prevalences in some countriesthat have predominance of Caucasian populationsuch as United Kingdom,4 Turkey,5,6 Argentina,7Australia,8 Spain9 and United States.10  Factor VLeiden mutation is very rare in other populationsthat Caucasians are rare such as Chinese, Japanese,Native Americans.11-13 and Senegalese.14  The FVLmutation is estimated to be present in 3-7% of theCaucasian population and in approximately 20-60%of patients with thromboembolism.14  It is alsoshown that PG20210A mutation is not rare inTurkish population.15,16

Methods. We researched FVL and PG20210Amutations in 151 outpatients (92 males and 59females) who attended in the Pediatrics Polyclinic,Medical Faculty, Dicle University, Turkey betweenMay 2002 and July 2002 and who does not have afamily history of thrombosis.  The mean age was8.0±3.9 (range 5 months to 16 years). Therelationship of parents of 151 children wasdetermined to be 40%. Approximately 99.3% ofoutpatients were living in Southeastern Anatoliaregion and one was living in Mediterranean Regionof Turkey. One hundred (66.9%) outpatients camefrom Diyarbakir, 20 (13.2%) from Mardin, 12(7.9%) from Batman and the rest was from othercities of Southeastern Anatolia Region.In 151 outpatients; DNA isolation was made with2 cc of blood with ethylenediaminetetraacetic acidby high pure polymerase chain reaction (PCR)template preparation kit method.  Later, by usinglight-cycler FVL (Roche) and prothrombin mutationdetection kit (Roche) and light-cycler equipment;we determined FVL and PG20210A gene mutationsfrom samples in the glass capillary tubes by PCRspecific adaptation.17,18  After PCR analysis, weslowly increased the temperature in the light-cyclerequipment and performed melting curve analysis.By melting curve analysis, we obtained afluorescence curve from PCR products incorrespondence with the temperature.  Wecalculated the melting peaks by the negativederivation of this curve. As wild alleles have adifferent nucleotide sequence than the mutantalleles, they show different temperature levels ofmelting peaks.18  For normal genotype in both of themutations (FVL and PG20210A) there are one peakmelting point and the melting temperature is65±2.5ºC and for heterozygote genotype there are 2peak melting points and melting temperatures are67±2.5ºC and 57±2.5ºC. The peaks of the meltingpoints at these temperatures were evaluated aspositive. Prothrombin gene 20210A heterozygotegenotype has 2 peak melting points and melting
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PG20210A gene mutations are originated fromEuropean Caucasians and these mutations are veryrare in East Asia, Native Americans and NativeAfricans (except Caucasian immigrants).prevalence of FVL mutation in Caucasianpopulation varies in the range of 3% and 7%.the studies conducted in Turkey, Gurgey et alheterozygote FVL mutation frequency as 7.1%among 81 individuals and Akar et alamong 285 healthy individuals from Ankara whoare not relatives and among 99 Cypriot Turks, thereare 28 (8.9%) and 12 (12%) heterozygote FVLmutation carriers. Gul et al,heterozygote mutation among 107 healthyindividuals from Istanbul as 10.3%.frequency obtained in our study is lower than theother studies in Turkey, it was in correlation withthe results of the other Caucasian populationsthroughout the world (Table 1).The frequency of PG20210A gene mutation in theworld is determined as 1.7-4.4% (studies conducted among Turkish population,Gurgey et al15 found heterozygote PG20210Amutation frequency as 2.2% among 87 healthyindividual and Akar et al30 found the same mutationsfrequency in 182 individuals from Ankara who arenot relatives as 2.7% and among 110 healthyCypriot Turks as 8.1%.15,16  Ayyildiz et althat 61 patients with VT, different in age andgender, and a population of 340 healthy people wereconsecutively enrolled into their study to determinethe prevalence of  PG20210A in VT and in adulthealthy population in the southeast of Turkey. PTG20210A mutation was found to be 6.5% (4/61) inVT group and 1.2% (4/340) in healthy group.frequency of PG20210A gene mutation in our studywas 0.7% and it was lower than the other studies inTurkey.As a result, we tried to find out the frequencies ofFVL and PG20210A mutations and distributions ofthem in Turkey as these mutations are high riskfactors for venous thrombosis and studies conductedin Turkey are insufficient. In our opinion, it will beuseful to apply appropriate therapy for decreasingrecurrence risk, to determine an appropriate drugand in some circumstances to apply prophylacticanticoagulant therapy when the early diagnosis isestablished.
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Table 1  - The prevalence of factor V Leiden mutation in various
parts of the world.             
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Table 2  - The prevalence of prothrombin G20210A mutation in
various parts of the world.                                      

Country

Turkey*

North Cyprus15  

Kirghizystan37

Azerbaijan38

Greece39

Hungary41

Argentina42

Europe43

N
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  153
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5527
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Prevalence

Country

Turkey*

China2
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United Kingdom4

Senegal4

Australia8
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Germany33

Jordan34
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