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The term thrombophilia was initially used to describe an unusual tendency to 

venous thromboembolism, such as recurrent thrombosis, thrombosis at a young 

age or thrombosis at unusual sites (cerebral venous sinus, or splanchnic veins). 

However, nowadays this term is mainly used for laboratory abnormalities - usually 

in the blood coagulation system - that increase the risk of venous thromboembolism. 

The most common thrombophilias are deficiencies of the natural anticoagulants 

(antithrombin, protein C and protein S), the factor V Leiden and prothrombin 

20210A mutations, persistently elevated levels of coagulation factor VIII and mild 

hyperhomocysteinaemia. Aside from venous thromboembolism, these thrombophilias 

have also been associated with (premature) arterial vascular events and obstetrical 

complication, such as (recurrent) pregnancy loss and pre-ecclampsia. As most of 

these thrombophilias are (at least partly) inherited, identification of these coagulation 

defects does not only involve patients with vascular disease, but also their - often 

asymptomatic - relatives. This thesis offers an overview of the current insights into 

thrombophilia. It deals with the current clinical practise of thrombophilia testing, 

and its use in preventing recurrent thrombosis. It further deals with the absolute risks 

of venous thromboembolism, arterial vascular events and recurrent pregnancy loss 

for carriers of specific thrombophilias. Finally, a mutation causing myeloproliferative 

disorders is studied as a new risk factor for venous thromboembolism.

Chapter 1 serves as an introduction to thrombophilia and provides an outline of 

the studies in this thesis.

Chapter 2 is a review that describes the background, prevalence and risks of the most 

common thrombophilias. It further deals with potential management consequences of 

identifying individuals with one of these inherited thrombophilias with an emphasis 

on women’s health issues.

Chapter 3 evaluates the current practise of thrombophilia testing in the 

Netherlands. Through a survey among the physicians of 2,000 consecutive patients 

in whom thrombophilias tests were ordered, the indications for testing and the 

management consequences of the tests were analysed. These tests were ordered in 

a central laboratory that provides nationwide diagnostic facilities for mainly non-

academic hospitals and general practitioners. Its main findings are that only 42% of 

tested patients had experienced venous thromboembolism themselves. Twenty-three 

percent of tested patients had had arterial vascular events and 17% were women with 

obstetric vascular events. Finally, 16% of tested individuals had never had any vascular 

events, but were tested because of a family member with thrombophilia or venous 
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thromboembolism. The most striking finding of this study is that only in 23% of tested 

patients, the tests had altered patient management. 

Chapter 4 investigates whether, in daily practise, thrombophilia testing helps to 

prevent recurrent thrombosis in patients with a first deep venous thrombosis of the 

leg or pulmonary embolism. Despite that thrombophilia is only a weak predictor of 

recurrence, these test are often ordered in patients with thrombosis. Positive test results 

may lead to management alterations in the individual patient, such as prolongation 

of the initial anticoagulant treatment or intensified prophylaxis during high-risk 

situations (e.g. pregnancy, the postpartum, or the postoperative period). This study 

hypothesised that thrombophilia testing may reduce the risk of recurrence by virtue of 

these management alterations. From a large case-control study of patients with a first 

deep venous thrombosis of the leg or pulmonary embolism, 197 patients who had had 

a recurrence during follow-up (cases) were identified and another 324 patients were 

randomly selected as a control cohort. Thrombophilia tests were ordered in 35% of 

cases and in 30% of controls. The odds ratio for recurrence in tested versus non-tested 

patients was 1.2 (95%CI 0.8-1.8). This means that in clinical practise, thrombophilia 

testing does not reduce the burden of recurrent venous thromboembolism.

Chapter 5 presents the results of the first prospective observational study 

in asymptomatic first-degree family members of patients with either venous 

thromboembolism or premature atherosclerosis and the prothrombin 20210A 

mutation. In this study, 464 individuals (236 carriers) were included with a total follow-

up duration of 1816 years (943 years for the carriers). The annual incidence of a first 

venous thrombosis was 0.37% for carriers and 0.12% for non-carriers (hazard ratio 

3.1; 95% CI, 0.3-29.6). The annual incidence of a first arterial vascular event was 0.56% 

for carriers and 0.73% for non-carriers (adjusted hazard ratio 0.7; 95% CI, 0.2-2.5). In 

conclusion, the absolute incidences of both first venous and arterial vascular events 

are low; and therefore, the clinical implications of carriership of the prothrombin 

20210A mutation are limited. Routinely testing all first degree relatives of probands 

with this mutation does not appear to be justified.

Chapter 6 is the second prospective family cohort study of this thesis. In a similar 

fashion as chapter 5, this study prospectively followed 192 asymptomatic individuals 

with elevated factor (F) VIII levels and 340 with normal levels for an mean duration 

of 31 months to determine the absolute risk of venous and arterial vascular events. 

The annual incidence of venous thrombosis was 1.25% in subjects with elevated FVIII 

versus 0.23% in those with normal levels; odds ratio 5.5 (95%CI 1.1-27.3). The annual 

incidence of arterial vascular events was 1.04% and 0.23% in relatives with and without 
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elevated levels of FVIII, respectively (odds ratio 4.5 (95%CI 0.9-23.5)). In conclusion, 

asymptomatic individuals with elevated FVIII levels who are tested in the setting of 

familial venous thrombosis or premature atherosclerosis have a high annual incidence 

of first venous thrombosis and arterial vascular events. Elevated factor VIII levels be 

may in part explain the association between venous and arterial vascular disease.

Chapter 7 is a retrospective study, in which 478 first-degree relatives of 

consecutive patients with venous thrombosis or premature atherosclerosis, and 

hyperhomocysteinemia were enrolled. The absolute annual risks of venous and arterial 

vascular events were determined in relatives with and without hyperhomocysteinemia. 

In hyperhomocysteinemic relatives, the annual incidence of venous thrombosis was 

0.16% versus 0.11% in normohomocysteinemic relatives; relative risk 1.6 (95%CI, 

0.6–4.5). The annual incidence of arterial vascular events was 0.34% and 0.24% in 

hyperhomocysteinemic and normohomocysteinemic relatives, respectively; relative 

risk 1.5 (95%CI, 0.6–3.5). Concomitance of multiple thrombophilic risk factors 

increased the risk of venous thrombosis in hyperhomocysteinemic relatives, but a 

comparable effect was demonstrated in normohomocysteinemic relatives. The annual 

incidence of both venous and arterial vascular disease was slightly increased for 

relatives with mild hyperhomocysteinemia, as compared to those with normal plasma 

levels. However, both absolute incidences were low, which trivialises the role of mild 

hyperhomocysteinemia as a risk factor for venous and arterial events.

Chapter 8 studies the prognosis after an initial pregnancy loss in women with 

either factor V Leiden or the prothrombin 20210A mutation. These thrombophilias 

have been associated with single late pregnancy loss and recurrent early pregnancy 

loss. In spite of these associations, the prognosis after an initial loss is uncertain. From 

two family cohorts of first degree relatives of probands with factor V Leiden or the 

prothrombin mutation and a history of documented venous thromboembolism or 

premature atherosclerosis, 93 women with a first pregnancy loss became pregnant 

a second time. Their risk of loss of the subsequent pregnancy was higher than in 

825 women with a successful first pregnancy (25 versus 12%, relative risk 2.0, 95%CI 

1.4-3.0). The live birth rate of the second pregnancy after an early first loss (≤ 12 weeks 

of gestation) was 77% for carriers and 76% for non-carriers (relative risk 1.0, 95% CI 

0.8–1.3). After a late first loss (> 12 weeks), the live birth rates were 68% and 80% for 

carriers and non-carriers, respectively (relative risk 0.9, 95% CI 0.5–1.3). This study 

concludes that women with a first pregnancy loss have a twofold increased risk of 

loss of the subsequent pregnancy, regardless of their carrier status. More importantly, 

the outcome of the second pregnancy is rather favourable in absolute terms, even for 
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those with thrombophilia and a late loss, which raises concern regarding the risks and 

presumed benefits of anticoagulant therapy in these women.

Chapter 9 studies the role of a novel and potentially relevant risk factor for deep 

venous thrombosis. Recently, a somatic gain-of-function mutation was found in the 

JAK2 gene that is associated with the group of myeloproliferative disorders. This JAK2 

mutation (or JAK2V617F) is present in up to 97% of patients with polycythemia vera 

and in 50% of patients with essential thrombocythemia or idiopathic myelofibrosis. 

Since patients with these myeloproliferative disorders often present with venous 

thromboembolism, the presence of the JAK2 mutation may be associated with an 

increased thrombosis risk. Therefore, the presence of this mutation was determined in 

a case-control study of patients who were referred to the Academic Medical Center for 

suspicion of deep venous thrombosis (DVT) of the leg. The JAK2 mutation was present 

in 3.2% of patients with confirmed DVT (cases) and in none of patients in whom DVT 

was objectively ruled out (odds ratio for DVT in carriers: ∞; 95%CI 1.23-∞). None 

of the JAK2 positive patients fulfilled the diagnostic criteria of a myeloproliferative 

disorder, and therefore, this study indicates that DVT may represent the first symptom 

of an occult myeloproliferative syndrome.

Over this last decade the insight into thrombophilia has increased substantially. The 

absolute and relative risks of venous, arterial and obstetrical events for most forms 

of thrombophilia are now at the disposal of the physician who is confronted with 

these patients. The most relevant remaining question is whether or not, and in which 

specific patients, presence of thrombophilia should lead to management alterations. 

In general, the absolute or relative risks of thrombophilia carriers is too low to justify 

different patient management. However, some issues, e.g. the efficacy and safety of 

anticoagulant treatment in women with recurrent pregnancy loss and thrombophilia, 

are still insufficiently answered. The challenge of the next years will be to provide 

solid answers that will disclose the risk-benefit ratios of treatment interventions in 

patients with thrombophilia. This will eventually help to determine what patients 

groups will benefit from thrombophilia testing. Until that time, the ongoing debates 

on thrombophilia testing are not likely to subside.
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