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Summary y 

Chapterr 1 constitutes a short introduction of the history of the different 

antithromboticc drugs discussed in this thesis: vitamin K antagonists, low-molecular-

weightt heparins and aspirin. Furthermore, the outline of the thesis is discussed. In 
Chapterr 2 we concluded that there appears to be variation in efficacy and safety among 

thee currently available low-molecular-weight heparin preparations. However, this 

differencee appears not to be significant in the treatment of patients with venous 

thromboembolism.. Chapter 3 deals with the question whether secondary prevention of 

recurrentt venous thromboembolism with low-molecular-weight heparins is as safe and 

effectivee as treatment with vitamin K antagonists. The conclusion was that although, 

thee LMWH compounds are possibly at least as effective as VKA in preventing 

symptomaticc VTE after an episode of symptomatic deep venous thrombosis, these 

drugss are more expensive than VKA and therefore not the treatment of choice for the 

long-termm treatment of the disease. However, in some patient categories, especially 

thosee in geographically inaccessible areas, those reluctant to visit the thrombosis 

servicee regularly, or with contraindications to VKA, LMWH may be a safe alternative. 

Thee design of the FACTORS-study (FACTors in ORal anticoagulant Safety) is 

presentedd in Chapter 4. This study was designed to further investigate the key 

complicationn of treatment with VKA: bleeding. From the databases of the Thrombosis 

Servicess of Amsterdam and Leiden in The Netherlands we included in total 110 

patientss who had experienced a major bleeding complication and 220 controls, matched 

forr indication of treatment, age, gender, type of anticoagulant used and whether or not 

treatmentt with VKA was stopped. DNA and plasma was stored for all cases and 

controls.. The first results of the FACTORS-study stipulate that s-TM levels may be a 

strongg risk indicator for bleeding. Furthermore, three novel mutations, determined by 

directt sequencing, in the gene portion encoding the propeptide of factor IX were 
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identifiedd that do not seem to play an important role in bleeding risk during treatment 

withh VKA . In Chapter 5 we describe the results of several overall coagulation assays 

thatt were performed in the cases and matched controls of the FACTORS-study. Global 

coagulationn tests such as the prothrombin time, activated partial thromboplastin time, 

andd thrombin generation time did not reveal isolated coagulation factor deficiencies in 

thee cases. The overall in vivo coagulation activity, measured as F ^ levels, was higher 

inn the cases, in particular when VKA treatment was continued. Increased fibrinolytic 

activity,, measured as D-dimer levels, was also observed in the cases, in particular 

duringg VKA treatment. Furthermore, elevated levels of von Willebrand factor antigen 

andd E-selectin, indicating endothelial activation, were found in cases. On the basis of 

thesee results, we concluded that specific deficiencies in coagulation factors were not 

present,, but that the overall coagulation activity, expressed as F1-2 levels, appeared to 

bee lower in the cases whilst fibrinolytic activity was higher. Endothelial injury was also 

aa candidate determinant of bleeding during VKA treatment. The second spin-off of the 

FACTORS-studyy is described in Chapter 6. In this chapter we describe a study of two 

polymorphismss (Ile359Leu and Argl44Cys) in the cytochrome P-450 2C9 (CYP2C9) 

protein,, the principal enzyme responsible for the metabolism of the VKA' s 

acenocoumaroll  and phenprocoumon. We concluded that patients carrying the 

Ile359Leuu polymorphism required a lower maintenance dose of vitamin K antagonists 

too reach the target INR, and a significantly lower therapeutic quality of treatment for 

thesee patients in the acenocoumarol treated group was observed. However, carriership 

off  either of these polymorphisms did not influence the bleeding risk. In Chapter 7 five 

polymorphismss involved in platelet function and clot stability or enhanced fibrinolysis, 

i.e.. Gpla C807T, GpIIIa PLA,/A2, PAI-1 4G/5G, TAFI Thr325Ile, and FXIII A 

Val34Leu,, were analyzed in order to answer the question whether these adnormalities 

modifiedd the risk of bleeding during VKA treatment. We concluded that, with the 

possiblee exception of the PLA!/A 2 variant in the Gp Ilia, these polymorphisms did not 

appearr to have any effect on the bleeding risk during treatment with VKA . 

Inn Chapter 8 we investigated in a large Thrombosis Service in the Netherlands, 

whetherr treatment with VKA is indeed stopped when the indication for this treatment is 

noo longer present. The conclusion of this chapter was that only a small proportion of 

patientss was treated with long-term VKA therapy without a valid indication for this 

medicationn after one year of follow-up. 
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Inn Chapter 9 we investigated whether the indication for VKA treatment was also a 

determinantt for bleeding during VKA treatment. For this purpose we compared patients 

treatedd with VKA for atrial fibrillation or VTE. In conclusion, we did not observe a 

differencee between the bleeding risk for patients who received VKA for VTE or atrial 

fibrillation.. These results suggest that a prothrombotic state did not protect against 

bleedingg complications during VKA treatment. 

Inn Chapter 10 we investigated intracranial bleeding, a devastating complication, 

withh a high morbidity and mortality, of any type of anticoagulant therapy. The aim of 

thiss study was firstly to investigate the outcome of intracranial hemorrhages in patients 

onn VKA compared to patients not using this treatment and secondly what treatment 

measuress were taken in the acute phase and whether there is room for improvement. In 

conclusionn we found a high mortality rate of spontaneous intracranial hemorrhages 

especiallyy in patients treated with antiplatelet therapy. Further studies are needed to 

investigatee whether the mortality of patients on antiplatelet therapy who present with 

intracraniall  hemorrhage can be reduced by specific treatment in the acute phase, e.g. 

platelett transfusion. 

Finally,, in Chapter 11 we investigated the T2*-weighted gradient echo Magnetic 

Resonancee Imaging (MRI)-technique, used to identify hemosiderin deposits in the 

brain.. These so-called micro-bleeds are indicative of previous asymptomatic bleedings. 

Inn this matched case-control study including patients with a spontaneous intracranial 

bleedingg and age and sex matched Parkinson controls, we found that the prevalence of 

thee micro-bleeds was significantly higher in patients with a spontaneous intracerebral 

bleedingg as compared to controls. This observation may be of interest, especially when 

treatmentt with anti-thrombotics is considered in patients with generalized 

atheroscleroticc vascular disease. 
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