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Abstract
Factor V Leiden (FVL) is the most common inherited risk factor for venous thromboembolism (VTE). The frequency of FVL in
patients with VTE has been reported from different parts of Turkey. A meta-analysis was performed to estimate the risk of VTE
associated with FVL in Turkish population. Published studies were retrieved from Pubmed and Science Citation Index/Expanded.
We selected studies comparing the prevalence of FVL in patients with VTE with controls. The analysis was performed by the
software comprehensive meta-analysis. The analysis consisted of 10 studies including 1202 patients with VTE and 1283 controls.
The pooled frequency of FVL was significantly higher in patients with VTE (22.8%) than controls (7.6%). The pooled odds ratio
(OR) was 3.4 (95% confidence interval [CI], 2.6-4.5). The study showed homogeneity (Q value, 9.955). No publication bias was
observed in any comparison model. Our meta-analysis showed an association of FVL with VTE in Turkey.
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Introduction

Factor V Leiden (FVL) causing activated protein C resistance

is the most common inherited risk factor for venous

thromboembolism (VTE).1,2 Factor V Leiden increases the

thrombosis risk approximately by 7-fold. Heterozygosity for

FVL causes 5- to 10-fold increased risk of VTE, whereas the

risk of homozygosity is 80- to 100-fold higher than the normal

population.1,2

The frequency of FVL mutation shows a geographic distri-

bution. The high prevalence of FVL is seen in Middle East,

Southern Europe, and Mediterranean region; however, it is not

observed in some populations like Chinese.3-6 In several stud-

ies, the prevalence of FVL in Turkish people with VTE has

been reported from different parts of Turkey. Factor V Leiden

frequency in healthy Turkish population is 7.9% (range, 3.5%-

15%).7 We performed a meta-analysis to estimate the risk of

VTE associated with FVL in Turkish population.

Materials and Methods

The data were compiled from Medline/Pubmed and Science

Citation Index/Expanded databases. The keywords used for

search were ‘‘factor V Leiden,’’ ‘‘factor V 1691 G-A,’’ ‘‘FVL,’’

‘‘mutation,’’ ‘‘polymorphism,’’ ‘‘venous thrombosis,’’ ‘‘pulmonary

embolism,’’ ‘‘Turkey,’’ and ‘‘Turkish population.’’

Eligible studies fulfilled the following criteria: retrospective

or prospective cohort case–control studies, with sufficient data

to estimate an odds ratio (OR) with 95% confidence interval

(CI), the study with 2 arms comparing patients with idiopathic

VTE to those without VTE. For overlapping and republished

studies by the same investigators, we selected the most recent

ones with large sample sizes or available genotype data. Case

reports and the studies including pediatric patients were

excluded from the meta-analysis. Besides, patients with spe-

cific disease such as cancer, the Behcet disease, and the Crohn

disease were excluded from the analysis (Figure 1).

Meta-analysis was performed to obtain a full and compre-

hensive summary of the related studies. The correlation coeffi-

cients (r) were combined using the fixed- and random-effects

models. Heterogeneity of the studies was evaluated by the

homogeneity test (Q). If homogeneity is found between the

studies, the outcome of a fixed-effects model is performed.
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In the event of a heterogeneity, it is appropriate to use the result

of a random-effects model.8

Heterogeneity assumption was checked by the chi-square-

based Q test. The pooled OR was calculated through the

fixed-effects model. Begg funnel plot and Egger linear regres-

sion test were used to assess the potential publication bias of

the literature.9 P < .05 was considered the representative of sta-

tistically significant publication bias. The analyses were per-

formed using the software Comprehensive Meta-Analysis,

version 2.2 (Biostat, Englewood, NJ).

Results

A total of 10 studies10-19 including 1202 patients with VTE and

1283 control cases were involved in this meta-analysis. Table 1

summarizes the characteristics of each study. The pooled fre-

quency of FVL was significantly higher in patients with VTE

(22.8%) than the control participants (7.6%). The main results

of meta-analysis and the forests of the studies are shown in

Figure 2. When the homogeneity test was performed, the study

was found to be homogeneous. Therefore, the fixed-effects

model was used. The Q value was 9.955 (P¼ .354). The pooled

OR was 3.4 (95% CI, 2.6-4.5; P < .0001). In addition, no evi-

dence of the publication bias was observed in any comparison

model. As shown in Figure 3, the plot of the 10 studies had a

funnel image and therefore there was no publication bias. Pos-

sible publication bias was assessed by the rank correlation test

and yielded P ¼ .17, which reveals that there was no publica-

tion bias at the 95% CI. Besides, the Begg test (P ¼ .21, with

continuity correction) and the Egger test (P ¼ .29) also

revealed no publication bias at the 95% CI.

Discussion

The frequency of FVL has been reported in different surveys

carried out in many countries, depending on the geographical

location and the ethnic background of the population. Its fre-

quency is reported to be 2% to 15% and the highest prevalence

rates are seen in Mediterranean countries.4,6 Factor V Leiden

mutation has been estimated to be approximately 15 000 to

30 000 years ago during the Neolithic period. Lucotte and Mer-

cier proposed that FVL in Europe was expanded from Turkey,

Anatolia, which lies central to 3 continents and is at crossroads

of several numbers of civilizations.6 The prevalence of FVL in

Turkish people with VTE and healthy Turkish population has

been reported from different parts of Turkey.7,20 The existence

of mutation in Anatolia is expected to be high. This situation

has been recently supported by a study by Alakoc et al, indicat-

ing the presence of FVL in Urartians.21

There exist limited information about why genetic diseases

are present in a high frequency rather than not being eliminated

by natural selection.22 Most probably, the answer lies in the sur-

vival advantage caused by the mutation. Even a small increase in

the frequency of FVL for 1 generation would have yielded a sig-

nificant difference through hundreds of generations.23

Turkish population seems to be a very good candidate to

study the possible effects of FVL on VTE with its significantly

high FVL. We therefore performed the meta-analysis of 10 eli-

gible studies including 1202 cases and 1283 controls for a bet-

ter evaluation of this association in Turkish population. When

all studies were pooled together, our results demonstrated that

FVL is associated with VTE development. Our meta-analysis

also showed that pooled frequency of FVL in healthy Turkish

Initial literature search  

      (125 articles) 

                       Excluded  

   Pediatric patients (31 articles) 

   Case reports (35 articles) 

Article retrieved for full-text evaluation 

 (59 articles) 

  Excluded 

   Cases with specific diseases like Behçet disease, malignancy (41 articles) 

   Lack of control or study group (7 articles) 

   Review (1 article) 

Articles selected for inclusion  

 (10 articles) 

Figure 1. Summary of trial search and eligibility process.
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people is 7.6%. As a conclusion, we can hypothesize that every

individual with VTE should be screened for FVL whether or

not carrying a risk factor.
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Figure 3. Funnel plot of 10 studies including log odds ratio.

Figure 2. Results of meta-analysis based on a quality score (pooled estimate and 95% confidence intervals).
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valence of factor V 1691G-A mutation in Van Region of Turkey.

Turk J Hematol. 2010;27(3):211-212.

Table 1. Characteristics of Study Participants

Patients with VTE Control Participants

FVL Mutation FVL Mutation

Study Ref Number Year Positive (%) Negative (%) Total Positive (%) Negative (%) Total

Akar et ala 10 2000 16 (23.5) 52 (76.5) 68 4 (6.06) 62 (93.04) 66
Erkekol et al 11 2006 10 (15.6) 54 (84.4) 64 6 (9.4) 58 (90.6) 66
Dolek et al 12 2007 76 (28.2) 194 (71.8) 270 4 (3.5) 100 (96.5) 114
Kalkanli et al 13 2006 15 (24.6) 46 (75.4) 61 29 (9.1) 291 (90.9) 320
Altinisik et al 14 2008 3 (6) 47 (94) 50 0 25 25
Okumus et al 15 2008 44 (23) 147 (77) 191 17 (8.9) 174 (91.1) 191
Gurgey et al 16 2001 45 (30.7) 101 (69.3) 146 6 (7.4) 75 (92.6) 81
Akar et alb 17 2000 26 (20.1) 103 (79.9) 129 15 (10.4) 129 (89.6) 144
Oguzulgen et al 18 2009 30 (21) 113 (79) 143 14 (7.7) 167 (92.3) 181
Kupeli et al 19 2010 9 (11.3) 71 (88.7) 80 2 (2.1) 95 (97.9) 97
Total number of cases 274 (22.8) 928 (77.2) 1202 97 (7.6) 1186 (92.4) 1283

Abbreviations: FVL, factor V Leiden; VTE, venous thromboembolism.

Eroglu et al 43



21. Dogan Alakoc Y, Aka S, Egin Y, Akar N. Factor V Leiden in an

Urartian, dating back to 1000 BC. Clin Appl Thromb Hemost.

2010;16(6):679-683.

22. Flint J, Harding RM, Clegg JB, Boyce AJ. Why are some genetic

diseases common? Distinguishing selection from other processes

by molecular analysis of globin gene variants. Hum Genet. 1993;

91(2):91-117.

23. Lindqvist PG, Dahlback B. Carriership of factor V Leiden and

evolutionary selection advantage. Curr Med Chem. 2008;

15(15):1541-1544.

44 Clinical and Applied Thrombosis/Hemostasis 18(1)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


