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Summary

Introduction: Annexin A5 is a protein with antithrombotic properties pres-

ent in vascular endothelium. It has been suggested that genetic variants in 

the anxa5 gene affect anxa5 expression, contributing to a local procoag-

ulant state. Some studies showed associations of anxa5 single nucleotide 

polymorphisms (snps) or haplotypes with pregnancy-related deep venous 

thrombosis (dvt) and myocardial infarction.

Objectives: To investigate whether common variants in the anxa5 promoter 

region are associated with dvt risk in Dutch Caucasian individuals.

Methods and Results: From the Amsterdam Case-control Thrombophilia 

(act) study, 148 patients with newly diagnosed dvt and 267 controls with-

out previous vte were included. We sequenced the promoter region of the 

anxa5 gene and reconstructed four common haplotypes, based on six snps. 

Neither individual snps nor any of the common haplotypes were associat-

ed with an increased risk for dvt. Furthermore, the four anxa5 haplotypes 

were equally distributed among dvt patients and a second independent 

control group of 1705 individuals from the general population (Nijmegen 

Biomedical Study).

Conclusions: Our data suggest that anxa5 haplotypes do not contribute to 

dvt risk in the Dutch population.

Introduction

Venous thromboembolism (vte) is a multifactorial disease with an inci-

dence of 1–2 per 1000 per year in western countries.1 Although several ge-

netic risk factors for vte such as Factor V Leiden or prothrombin g20210a 

mutation have been identified, the risk of vte is also increased in case of 

a positive family history of vte, in whom known genetic risk factors have 

been ruled out.2 This suggests that other as yet unknown genetic variants 

also predispose to vte.

Annexin A5 is a natural anticoagulant protein highly expressed by vascu-

lar endothelium and placental trophoblasts.3-5 The hypothesis of a possible 

role of Annexin A5 in the pathogenesis of thrombotic disorders originates 

from its anticoagulant, antithrombotic and anti-inflammatory properties 

observed in vitro and in animal models in vivo.6-9 In the presence of Ca2+, An-

nexin A5 binds and shields anionic phospholipids, which form the catalyt-

ic surface for coagulation reactions.10/11 Reduced Annexin A5 expression on 
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Annexin A5 levels and a decreased risk of myocardial infarction,20 is com-

pletely linked to snps comprising the m2 haplotype.28

Given the conflicting results on the association of variants within the 

anxa5 gene upstream region with clinical outcomes in previous studies, 

we aimed to evaluate whether anxa5 promoter snps and haplotypes in-

fluence the risk of dvt in the Dutch general population. For this study, we 

used a case-control study on risk factors for dvt, the Amsterdam Case-con-

trol Thrombophilia (act) study, and a second group of population controls 

(Nijmegen Biomedical Study, nbs).

Materials and methods

Study population

From the Amsterdam Case-control Thrombophilia Study (act) performed 

between September 1999 and May 2006,29 we selected 437 unrelated indi-

viduals (154 cases and 283 controls) of Caucasian origin. Both cases and 

controls were from the Amsterdam region, the western part of the Neth-

erlands. Cases were patients with newly diagnosed and objectively con-

firmed proximal dvt of the leg. Controls were patients without previous 

vte, in whom dvt was suspected but ruled out. The diagnosis of dvt was 

based on the Wells score and d-dimer plasma level algorithm, followed 

by compression ultrasonography if indicated, as described.29/30 A stand-

ardised questionnaire was used for all participants, to obtain information 

about known risk factors such as malignancy or treatment because of 

malignancy in the last 6 months; pregnancy or postpartum period; use of 

oral contraceptives or hormonal therapy; trauma within the last 60 days; 

being bedridden (for >3 days); paralysis or recent plaster immobilisation 

of the symptomatic leg; surgery within the last 4 weeks. Information was 

obtained prior to diagnosis of dvt, i.e. classification as case or control. 

Genomic dna was isolated from peripheral leukocytes and was stored at 

+4°C. The Medical Ethical Committee of the Academic Medical Center in 

Amsterdam approved the study.

The second control group consisted of individuals who had been included 

in the Nijmegen Biomedical Study (nbs), of which details were reported 

previously.31 Briefly, the nbs is a population-based survey conducted by the 

Department for Health Evidence and the Department of Laboratory Med-

icine of the Radboud university medical center. 21,756 age- and sex-strat-

ified randomly selected inhabitants of the municipality of Nijmegen in 

the surface of vascular cells and subsequently inefficient shielding of ani-

onic phospholipids could contribute to the activation of blood coagulation 

and the creation of a prothrombotic environment within the blood vessel.

In the antiphospholipid syndrome, for example, a reduction of Annexin A5 

at the vascular wall is thought to be one of the several explanations for the 

occurrence of both arterial and venous thrombosis.12-14 Reduced binding of 

Annexin A5 to cardiolipin observed in patients with confirmed idiopathic 

venous thrombosis, supports the role of Annexin A5 in thrombosis.15 In 

patients with systemic lupus erythematosus, reduced binding of Annexin 

A5 to endothelium has also been proposed as a mechanism underlying 

atherothrombosis.16 In addition, Annexin A5 down-regulates expression of 

the procoagulant tissue factor, which is a key player in vte.9/17/18 Further-

more, Annexin A5 is known to be an effective inhibitor of experimentally 

induced venous and arterial thrombosis in animal models.8/19

If genetic variants within the anxa5 gene affect Annexin A5 expression 

on cell surfaces, these could also influence the risk of clinical outcomes 

such as arterial or venous thrombosis. Several studies have been per-

formed to assess this. A genetic variant located in the Kozak sequence 

(g.-1c>t, rs1131239) of the anxa5 gene was associated with higher plasma 

Annexin A5 levels.20 This minor rs1131239t-allele was associated with a 

decreased risk of myocardial infarction in young patients20 and a lower risk 

of developing a new coronary event during 36 months follow-up.21 Other 

studies, however, were unable to reproduce these findings.22/23 In the study 

that showed a decreased risk of myocardial infarction, venous thrombot-

ic risk was also investigated but no significant association between the 

minor rs1131239t-allele and deep venous thrombosis (dvt) was found (or 

for dvt 0.76, 95% ci 0.47 – 1.22).20 Similarly, in a Dutch population of 198 

patients with autoimmune diseases, no association with venous or arterial 

thrombosis was found.24 A haplotype comprising four anxa5 promoter sin-

gle nucleotide polymorphisms (snps) (rs112782763, rs28717001, rs28651243, 

rs113588187), collectively referred to as the m2 haplotype, reduces anxa5 

promoter activity in a promoter construct assay in vitro,25 which could be 

translated to an increased dvt risk. Indeed, the presence of the m2 allele 

was found to be a risk factor for dvt in pregnancy or the postpartum peri-

od,26 as well as in the general Southern Italian population.27

In a previous study, we described four common anxa5 haplotypes (h1, h2, 

h3 and h4).28 Of these, the haplotype h3 is an extension of the previous-

ly described m2 haplotype that reduces anxa5 promoter activity in vitro25 

as well as correlates with lower plasma Annexin A5 levels.28 Interestingly, 

the minor rs1131239t-allele, which was associated with increased plasma 
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To reconstruct the four known anxa5 haplotypes in the nbs controls, we 

used three haplotype-tagging snps (rs62319820, rs113588187, rs1131239) 

and snp rs1050606, of which the major t-allele is specific for haplotype h1. 

Haplotypes were assigned manually to all individuals.

Statistical analysis

Hardy-Weinberg equilibrium for each snp was tested using the c2 test. Hap-

loview software was used to estimate the degree of linkage disequilibrium 

(ld; r2 values) between all snp pairs and to determine haplotypes (h).33

The association of anxa5 snps and haplotypes with dvt risk was examined 

using the c2 test. Odds ratios (ors) with 95% confidence intervals (ci) were 

calculated as an estimate of the relative risk indicating the risk for dvt in 

a category of exposure (e.g., haplotype hx carriers) relative to the reference 

category (e.g., non-haplotype hx). ors for dvt adjusted for age, sex, and 

presence of provoking risk factors were calculated using logistic regres-

sion. Statistical analyses were performed using spss version 20.0 software. 

Two-sided probability values of <0.05 were considered statistically signif-

icant.

Results

Clinical characteristics of dvt patients and controls from the act study

In total, 148 dvt patients and 267 controls were included in the analyses, 

as sequencing of the anxa5 promoter was not successful in 6 patients and 

16 controls. The characteristics of the study participants are presented in 

table i. The mean age was comparable between both groups, and patients 

were more often male than controls (p = 0.046). Body mass index was sim-

ilar in cases and controls (26.0 and 27.2 kg/m2 respectively). Thirty dvt pa-

tients (20.3%) had a prior history of vte. In 77 patients (52%), risk factors for 

dvt were identified. fvl was found in 23.1% of cases and in 5.8% of controls 

and the prothrombin g20210a mutation – in 4.1% cases and 2.9% controls.

the eastern part of the Netherlands, received an invitation to fill out a 

postal questionnaire on, e.g., lifestyle and medical history, and to donate 

blood samples. The response to the questionnaire was 43% (n = 9350). 69% 

(n = 6468) of the responders donated blood samples. Of the 1819 cancer 

free nbs participants who served as controls in a genome-wide association 

study,32 we selected for this study 1705 controls of self-reported European 

descent who reported not to have had dvt or pulmonary embolism.

Written informed consent was obtained from all act and nbs participants.

Genetic analysis

In the act subjects, a 496-bp fragment of the anxa5 promoter (261 base 

pairs upstream and 235 base pairs downstream of the first transcription 

start point) was amplified by polymerase chain reaction (pcr) using two oli-

gonucleotide primers: forward 5’-ccgagccctggacagctcccca-3’ and reverse 

5’-gccccgcgaccacgctctcctct-3’.25 pcr reactions were carried out in a final 

volume of 25 ml reaction mixture containing 2.5 ml 10x pcr Buffer (Qiagen), 

5% dmso (v/v), 1 m Betaine, 0.4 mm of each primer (forward and reverse), 

0.08 mm of each deoxynucleotide triphosphate, 100-150 ng genomic dna 

and 1.25 U Taq dna polymerase (Qiagen). Cycling conditions were: an in-

itial denaturation step at 95°C for 3 minutes followed by denaturation at 

95°C for 1 minute, annealing at 62°C for 1 minute and elongation at 72°C 

for 1 minute (30 cycles in total). pcrs were performed in a t3 Thermal Cy-

cler (Biometra, Germany). Sequence analysis was performed by direct se-

quencing using the Big Dye Terminator abi Prism Kit, version 1.1 (Applied 

Biosystems, Foster City, ca). Products of sequence reactions were analysed 

on a Genetic Analyzer 3730 (Applied Biosystems, Foster City, ca). Sequenc-

ing chromatograms were examined by the use of the Sequencer package 

(GeneCodes Co, Ann Arbor, mi).

nbs controls were genotyped using the Illumina HumanHapcnv370-Duo 

BeadChip as described.32 For this study, we extracted 4 snps in anxa5 

(rs62319820, rs113588187, rs1050606 and rs1131239) from genome-wide 

imputed snp data using the ‘Genome of the Netherlands’ (gonl) data as 

reference.

In the act participants, haplotypes were constructed using six promoter snps 

(rs62319820, rs112782763, rs28717001, rs28651243, rs113588187, rs1050606). 

As the minor rs1131239t-allele is completely linked to rs112782763 and 

rs113588187, haplotypes were equal to previously described elsewhere.28 
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table ii - anxa5 polymorphisms, rs numbers and allele frequencies in patients and controls. 

Nucleotide numbering from the atg initiation codon; snp, single nucleotide polymorphism;

dbsnp indicates ncbi database for snps (www.ncbi.nlm.nih.gov/snp); Risk alleles in bold and un-

derlined; n.a., not applicable.

Haploview analysis revealed a high degree of linkage disequilibrium be-

tween all snps except for snp1 and snp6. snp2 and snp5 as well as snp3 

and snp4 were completely linked (r2 = 1) (figure i). Only four common hap-

lotypes (frequency >1%) were present, which was similar to our previous 

study in a different Dutch population.28

     figure i - haploview Link-

     age Disequilibrium plot of the 

     six snps within the anxa5 pro- 

     moter in the act study.

    The ld coefficients r2 (x100) be- 

    tween all snp pairs are shown  

    in squares. The darker the gray 

    colour is, the higher the degree 

    of ld. The black colour (r2 = 1) in- 

    dicates complete linkage.

table i - Characteristics of the study population.

Continuous variables are presented as mean (standard deviation), categorical data as count (%).

vte, venous thromboembolism; n.a., not applicable. † malignancy or treatment because of ma-

lignancy in the last 6 months; pregnancy or postpartum period; use of oral contraceptives or 

hormonal therapy; trauma within the last 60 days; being bedridden (for >3 days); paralysis or 

recent plaster immobilisation of the symptomatic leg; surgery within the last 4 weeks. *Data 

from 147 cases and 242 act controls (including 1 homozygous case and 1 homozygous control) 

and 1678 nbs controls (including 1 homozygous). ¥ Data from 147 cases and 241 act controls 

(including 1 homozygous control) and 1676 nbs controls.

anxa5 snps and haplotypes in the act study

Sequencing of the anxa5 promoter showed the presence of six com-

mon polymorphisms (table ii), i.e. snp1 (rs62319820, g.-628c>t), snp2 

(rs112782763, g.-467g>a), snp3 (rs28717001, g.-448a>c), snp4 (rs28651243, g.-

422t>c), snp5 (rs113588187, g.-373g>a) and snp6 (rs1050606, g.-302t>g) that 

have previously been reported.25/28/34 We also identified three rare variants. 

snp7 (g.-622g>c) located six nucleotides downstream of snp1 was found 

in three controls and one patient in a heterozygous form as well as in 

one patient in a homozygous form (maf in controls: 0.006; maf in patients: 

0.01). snp8 (g.-585g>a) and snp9 (g.-506g>a) upstream of snp2 were present 

in two controls in a heterozygous form (maf: 0.004). These rare polymor-

phisms were excluded from further analyses.

The genotype frequencies of the common anxa5 snps were in Hardy-Wein-

berg equilibrium both in dvt patients and in controls (table si). We exam-

ined an association between separate snps and dvt risk (table sii). None of 

the six polymorphisms was significantly associated with dvt.
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table iii - Association of anxa5 haplotypes with dvt.

All haplotypes but the one given (e.g. non-h1, non-h2, non-h3 or non-h4) were used as the ref-

erence category (or = 1). dvt, deep venous thrombosis. *One person carrying the rare haplotype 

was excluded from analysis.

table iii shows the association between anxa5 haplotypes and dvt. Carri-

ers of only major alleles for all snps (haplotypes h1, h1h1+h1hx) appeared 

to have a slightly increased risk for dvt compared to non-h1 carriers, in 

both the unadjusted model (or 1.5, 95% ci: 0.9-2.3) and after adjusting for 

age, sex and the presence of provoking risk factors (or 1.4, 95% ci: 0.9-2.2), 

but the risk estimates did not reach statistical significance. The h2, h3 and 

h4 anxa5 haplotypes were not associated with dvt. Additionally, when ho-

mozygous carriers of h1 (h1h1) were used as the reference category in-

stead of hxhx, the haplotypes h2, h3 and h4 were not associated with dvt 

(data not shown). Furthermore, we compared h3 carriers (encompassing 

the m2 haplotype, 27 cases and 59 controls) to carriers of only h1 and/or 

h2 (n/n in previous studies, 99 cases and 171 controls) and no association 

between h3 and dvt was found (or for dvt for h3 carriers 0.79, 95% ci 0.47 

– 1.33). We also examined dvt risk for men and women separately. In men, 

haplotype h2-carriers (h2h2+h2hx) appeared to have a slightly decreased 

risk of dvt compared to non-h2 carriers (or 0.6, 95% ci: 0.3-1.1). Women 

carrying haplotype h3 tended to have a reduced risk for dvt (or 0.5, 95% ci: 

0.3-1.2). Again, these estimates did not reach statistical significance. Final-

ly, we performed a subgroup analysis of 71 patients with an unprovoked 

dvt and did not detect any association between anxa5 haplotypes and dvt 

(data not shown).

anxa5 snps and haplotypes in population controls

To verify if the prevalence of anxa5 haplotypes in the selected hospital 

controls is representative of the population prevalence, we included an 

independent control group from the general population. Of the 1705 nbs 

controls, 48.9% was male and the mean age was 60.7 years (table i). The 

prevalence of fvl in nbs controls (5.4%) was similar to that in act controls 

(5.8%), whereas carriership of the prothrombin g20210a mutation was less 

prevalent in nbs controls (0.54%) compared to act controls (2.9%).

Four anxa5 snps covering the four common anxa5 haplotypes were evalu-

ated. The genotype distributions of all snps were in Hardy-Weinberg equi-

librium (table siii). The common anxa5 haplotypes were constructed in 

1704 nbs controls as one control person presented with the rare anxa5 

haplotype. Finally, all anxa5 haplotypes were similarly distributed among 

dvt patients and nbs controls (table iii) as well as among subgroups of 

men or women (data not shown).

anxa5 variants and dvtChapter 8

219218



table sii - dvt risk for anxa5 snps in the act study.

All odds ratios (or) were calculated with major alleles-only as the reference category. (or = 1). 

dvt, deep venous thrombosis.

table si - Frequency distribution of anxa5 polymorphisms and expected frequencies ac-

cording	to	Hardy-Weinberg	Equilibrium	in	the	act study (dvt patients (n = 148) and controls 

(n = 267)).

† Expected frequencies of all anxa5 snps were not statistically different from observed frequen-

cies (p-value >0.05), both in controls and in cases.
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erence category, data regarding the relevance of plasma Annexin A5 levels 

in dvt patients are lacking. Nevertheless, this differentiation of haplotypes 

within the non-m2 control group could be of clinical importance. For ex-

ample in other disease states, such as in recurrent pregnancy loss, plasma 

Annexin A5 levels are known to be related to clinical features.35 Hence, this 

requires further investigation.

Second, one of the previous studies reporting an association of the anxa5 

m2 haplotype with vte was limited to pregnant women and to women in 

the postpartum period.26 As only 4 of our patients had a dvt related to 

pregnancy, we could not investigate a possible association between anxa5 

h3 and pregnancy-related thrombotic complications.

Third, the discrepancy with the results of the Italian studies may be ex-

plained by the differences in haplotype frequencies in the controls. We 

found a higher percentage of controls carrying anxa5 haplotype h3 than 

reported (as the m2 haplotype) in the two Italian studies (22.1% in act con-

trols and 20.7% in nbs controls versus 14.4% and 16.6% in controls in the 

Italian studies).26/27 In our previous report, we showed a similar percent-

age of h3 carriers (21.4%) among healthy controls.28 A higher percentage 

of healthy control subjects carrying the rs1131239t-allele (23.1%) was also 

found in the Spanish study.20 As the frequency of snps varies for different 

ethnic groups, our study population was limited to Caucasian individuals.

It is possible that the lack of association we observed is due to a relatively 

small sample size of the act study. However, considering the genotype fre-

quency of the h3 haplotype among controls of 22%, the study was powered 

to detect an or of 2.0 or more for dvt (~85%, α = 0.05). Furthermore, with the 

use of a large cohort of nbs controls, the study was powered (~80%, α = 0.05) 

to detect an or of a clinically relevant 1.7 for the h3 haplotype (genotype 

frequency of 20.6%).

We are aware that with the current study design, we cannot rule out the 

possibility that other genetic variants in regulatory regions of the anxa5 

gene or other genes may be associated with dvt. This study, however, ad-

dressed the conflicting results in the literature and therefore analyses 

were restricted to the common anxa5 variants in light of the common dis-

ease – common variant hypothesis. In the search for new candidate genes 

that may be a risk factor for dvt, other strategies may be considered to 

be more suitable, thereby studying rare variants as opposed to common 

polymorphisms. In this respect, a next-generation dna sequencing plat-

form was applied for sequencing of the coding regions of 186 haemostatic/

proinflammatory genes, including the anxa5 gene, in Italian patients with 

idiopathic dvt.36 Interestingly, the intronic anxa5 polymorphism rs2306416 

table siii - Frequency distribution of anxa5 snps and expected frequencies according to

Hardy-Weinberg	Equilibrium	in	nbs controls (n = 1705).

Discussion

In this study, neither individual snps nor any of the four haplotypes within 

the anxa5 gene upstream region (including the h3 haplotype which is an 

extension of the m2 haplotype) were associated with an increased risk of 

dvt.

How do our findings relate to previous studies? First, there is a discrep-

ancy in calling of haplotypes. Previous studies reported the m2 haplotype 

(comprising snps 2, 3, 4 and 5). We previously reported 4 other haplotypes 

(h1, h2, h3 and h4), of which h3 is an extension of the m2 haplotype (ad-

ditionally including snp6 and snp7, rs1131239 g.-1c>t).28 The studies that 

found an association between anxa5 haplotypes and dvt compared m2 

carriers to non-m2 carriers.26/27 According to the results of our previous and 

the current studies, the non-m2 carriers include haplotypes h1 and h2.28 

We found no association between haplotype h3 (the extension of the m2 

haplotype) and dvt, neither when comparing h3 carriers to non-h3 carri-

ers, nor when comparing h3-carriers to only h1 and/or h2 carriers (n/n in 

previous studies). It should be noted that the haplotypes h1 and h2 were 

associated with different Annexin A5 plasma levels in healthy controls.28 

Although this suggests that h1 and h2 should not be combined as one ref-
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(g.a>g), which is located 57bp downstream from the atg codon, belonged 

to the top-5 variants selected for replication but failed to show any associ-

ation with dvt after replication. Other anxa5 variants located in exons and 

exon-intron boundaries were not associated with dvt in an initial stage. 

This suggests that even with a different study design, investigating the 

coding regions of anxa5 besides the anxa5 promoter, no association be-

tween anxa5 snps and thrombosis risk will be found.

Despite the lack of association between anxa5 genetic variants and dvt, 

previous studies have shown that anxa5 genetic variants may play a role 

in the occurrence of obstetric complications such as miscarriage and in-

tra-uterine growth restriction.25/34/37 Furthermore, placental Annexin A5 

binding was shown to be critical for maintaining murine placental integ-

rity38 and in humans, reduced plasma Annexin A5 levels were associat-

ed with recurrent pregnancy loss.35 These associations require further re-

search.

In conclusion, we could not demonstrate a meaningful association be-

tween anxa5 genetic variants and dvt in the Dutch population.

Addendum

The Amsterdam Case-control Thrombophilia Study was performed be-

tween September 1999 and May 2006 and dna samples and clinical data of 

participants are stored at the Academic Medical Center, Amsterdam.

Acknowledgments

We would like to thank Jorge Peter for performing the pcrs. In addition, we 

would like to acknowledge the ‘vasculists’, a group of medical students 

responsible for execution of the act study. Principal investigators of the 

Nijmegen Biomedical Study are L.A.L.M. Kiemeney, M. den Heijer, A.L.M. 

Verbeek, D.W. Swinkels and B. Franke. We are very grateful to J. Goeman 

and T.E. Galesloot for their help with the snp data of nbs control subjects.

References 8Chapter 8

225224



38. Wang X, Campos B, Kaetzel MA, Dedman JR. Annexin V is critical in the maintenance of 

 murine placental integrity. Am J Obstet Gynecol 1999; 180(4):1008-1016.

20. Gonzalez-Conejero R, Corral J, Roldan V, Martinez C, Marin F, Rivera J et al. A common poly- 

 morphism in the Annexin V Kozak sequence (-1C>T) increases translation efficiency and 

 plasma levels of Annexin V, and decreases the risk of myocardial infarction in young pa- 

 tients. Blood 2002; 100(6):2081-2086.

21. Roldan V, Marin F, Gonzalez-Conejero R, Corral J, Vicente V. Prognostic value of Annexin A5 

 -1 C/T polymorphism in a long term follow-up after premature myocardial infarction. J 

 Thromb Haemost 2007; 5(4):862-863.

22. Kenis H, Doggen CJ, Vos HL, Reutelingsperger CP, van Heerde WL. The C-1T mutation in the 

 Annexin A5 Kozak sequence slightly increases the risk of myocardial infarction in men. J 

 Thromb Haemost 2003; 1(12):2688-2689.

23. Kaikkonen KS, Kakko S, Kortelainen ML, Tapanainen JM, Savolainen MJ, Antero KY et al. The 

 -1C to T polymorphism in the Annexin A5 gene is not associated with the risk of acute myo- 

 cardial infarction or sudden cardiac death in middle-aged Finnish males. Scand J Clin Lab 

 Invest 2005; 65(2):133-140.

24. de Laat B, Derksen RH, Mackie IJ, Roest M, Schoormans S, Woodhams BJ et al. Annexin A5 

 polymorphism (-1C-->T) and the presence of anti-Annexin A5 antibodies in the antiphos- 

 pholipid syndrome. Ann Rheum Dis 2006; 65(11):1468-1472.

25. Bogdanova N, Horst J, Chlystun M, Croucher PJ, Nebel A, Bohring A et al. A common hap- 

 lotype of the Annexin A5 (ANXA5) gene promoter is associated with recurrent pregnancy 

 loss. Hum Mol Genet 2007; 16(5):573-578.

26. Grandone E, Tiscia G, Colaizzo D, Chinni E, Pisanelli D, Bafunno V et al. Role of the M2 haplo- 

 type within the Annexin A5 gene in the occurrence of pregnancy-related venous thrombo- 

 embolism. Am J Obstet Gynecol 2010; 203(5):461-465.

27. Grandone E, Tiscia G, Colaizzo D, Vergura P, Pisanelli D, Margaglione M. The haplotype M2 

 within the ANXA5 gene is independently associated with the occurrence of deep venous 

 thrombosis. Thromb Haemost 2010; 103(5):1102-1103.

28. Hiddink L, de Visser MC, van Heerde WL. Polymorphisms in the Annexin A5 gene influence 

 circulating Annexin A5 levels in healthy controls. Thromb Res 2012; 129(6):815-817.

29. Hermanides J, Cohn DM, de Vries JH, Kamphuisen PW, Huijgen R, Meijers JC et al. Venous 

 thrombosis is associated with hyperglycemia at diagnosis: a case-control study. J Thromb 

 Haemost 2009; 7(6):945-949.

30. Lauw MN, Bus EW, van Wulfften Palthe AF, Coppens M, Homburg CH, Middeldorp S et al. 

 Relevance of the JAK2V617F mutation in patients with deep vein thrombosis of the leg. Ann 

 Hematol 2012; 91(1):103-107.

31. Hoogendoorn EH, Hermus AR, de VF, Ross HA, Verbeek AL, Kiemeney LA et al. Thyroid func- 

 tion and prevalence of anti-thyroperoxidase antibodies in a population with borderline suf- 

 ficient iodine intake: influences of age and sex. Clin Chem 2006; 52(1):104-111.

32. Kiemeney LA, Thorlacius S, Sulem P, Geller F, Aben KK, Stacey SN et al. Sequence variant on 

 8q24 confers susceptibility to urinary bladder cancer. Nat Genet 2008; 40(11):1307-1312.

33. Barrett JC, Fry B, Maller J, Daly MJ. Haploview: analysis and visualization of LD and haplotype 

 maps. Bioinformatics 2005; 21(2):263-265.

34. Miyamura H, Nishizawa H, Ota S, Suzuki M, Inagaki A, Egusa H et al. Polymorphisms in the 

 Annexin A5 gene promoter in Japanese women with recurrent pregnancy loss. Mol Hum 

 Reprod 2011; 17(7):447-452.

35. Rand JH, Arslan AA, Wu XX, Wein R, Mulholland J, Shah M et al. Reduction of circulating 

 Annexin A5 levels and resistance to Annexin A5 anticoagulant activity in women with recur- 

 rent spontaneous pregnancy losses. Am J Obstet Gynecol 2006; 194(1):182-188.

36. Lotta LA, Wang M, Yu J, Martinelli I, Yu F, Passamonti SM et al. Identification of genetic risk 

 variants for deep vein thrombosis by multiplexed next-generation sequencing of 186 hemo- 

 static/pro-inflammatory genes. BMC Med Genomics 2012; 5:7.

37. Tiscia G, Colaizzo D, Favuzzi G, Vergura P, Martinelli P, Margaglione M et al. The M2 haplotype 

 in the ANXA5 gene is an independent risk factor for idiopathic small-for-gestational age 

 newborns. Mol Hum Reprod 2012; 18(10):510-513.

References 8

227

References 8

226


