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Summaryy and Discussion 

S u m m a r yy a n d d i s c u s s i o n 

Thiss thesis focuses on several issues regarding the use of anticoagulants in 

patientss with acute coronary syndromes. 

Chapterr 1 provides an overview o f clinical trials comparing UFH with 
LMWHH for the treatment o f venous thrombosis and arterial thrombosis 
(unstablee angina, Non Q-wave infarction, and stroke). Fixed-dose 
subcutaneouss LMWH is a safe and effective alternative for dose-adjusted 
intravenouss heparin in the treatment o f patients with acute venous 
thrombot icc disease as well as in patients with acute unstable coronary 
syndromes.. The effectiveness o f LMWH in patients with acute myocardial 
infarctionn remains is less well documented. There seems to be no beneficial 
effectt o f LMWH treatment as compared to placebo in patients with acute 
ischemicc stroke, while the risk o f major bleeding was increased. 

Chapterr 2 In the BOLUS Study, we compared two different LMWH 
regimenss in the init iation o f treatment o f ACS patients; (a) an intravenous 
loadingg dose plus subcutaneous enoxaparin versus (b) subcutaneous 
alone.. The impact o f these regimens on the coagulation system was 
quantif iedd in 14 combined regimen patients and 11 single regimen 
patients.. A clear time benefit was obtained with the combined regimen as 
reflectedd in an earlier reduction o f thrombin generation wi thout leading to 
unacceptablyy high anticoagulant levels. We postulate that this earlier 
suppressionn o f coagulation may translate into clinical benefit, as the risk o f 
thrombot icc complications is greatest in the early hours after admission. 

Chapterr 3 The INSTAP I Study was performed after several observations 
weree published where UFH cessation in stabilized ACS patients resulted in 
aa clustering o f recurrent ischemic events within 24 hours after cessation, 
whichh is accompanied by a reactivation o f the coagulation system to levels 
higherr than before treatment. Since LMWHs were becoming the treatment 
o ff choice, this study investigated whether biochemical rebound could be 
observedd after LMWH cessation. This is the first published study showing 
thatt LMWH cessation has a comparable reactivation o f coagulation effect 
ass seen with UFH. The difference with UFH is the time o f occurrence; 
maximall reactivation o f coagulation after UFH is 6 to 12 hours after 
cessation.. It occurred 24 hours after the last administration o f dalteparin, 
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whichh is 12 hours after loss o f therapeutic anticoagulation levels and thus 
comparablee with UFH reactivation. 

Chapterr 4 In the TESSMA Study we investigated whether the 
discontinuationn o f LMWH resulted in clustering of clinical rebound event 
shortlyy after cessation o f treatment. These data were derived from two 
largee clinical trials, on which we performed a retrospective analysis. The 
resultss were consistent wi th our previous biochemical study, and showed a 
clusteringg o f ischemic events in the first 24 hours o f cessation o f therapy 
whichh was comparable to the rebound seen after UFH cessation in other 
studies.. The incidence o f death, M l , and urgent revascularization on the 
firstt day after cessation was 2.3%, while the incidence in the fol lowing day 
wass only 0.8%. Interestingly, patients who were treated with prolonged out-
of-hospitall LMWH administrat ion did not show this early rebound 
phenomenon.. Based on these results, we postulate that cessation o f 
LMWHH or UFH treatment in ACS patients should be followed by a 24-hour 
in-hospitall observation period since a substantial number o f patients could 
sufferr from early recurrent ischemic events. Prolonged treatment or 
weaningg o f LMWH treatment should be prospectively evaluated. 

Chapterr 5, the INSTAP II Study, was designed as a result o f the findings 
fromm the previous two studies. Since rebound thrombosis after LMWH 
discontinuationn is evident, and platelets are involved in this process as 
shownn in other studies, we postulated that the addit ion o f another platelet 
inhibitorr on top o f aspirin might reduce rebound coagulation. The findings 
describedd in this chapter are an interim analysis o f the first 20 patients 
includedd and focussed on three coagulation assays. Inclusion is ongoing 
andd the study will be completed at the inclusion of 44 patients after which 
aa more extensive analysis will be performed. In spite o f a small number o f 
patients,, the findings indicate a significantly higher increase o f the 
thrombinn generation marker F1+2 compared to baseline in the aspirin 
alonee group than in the clopidogrel group. Furthermore, the clear rise o f 
thee thrombin activation marker TAT seen in the aspirin alone group was 
nott seen in the clopidogrel group. We therefore conclude that clopidogrel 
partlyy inhibits rebound coagulation and postulate that part o f the clinical 
benefitt o f clopidogrel in ACS may by due to this phenomenon. 
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Chapterr 6 and chapter 7, the PENT/ and MAJOT Studies, are similarly 
designedd studies with an identical objective: can recombinant factor Vila 
(rFVIIa)) reverse the anticoagulant effect o f the pentasaccharides 
fondaparinuxx (PENT/ study) or idraparinux (MAJOT study) in healthy 
volunteers?? The results of the PENT/ study showed a complete 
normalizationn by rFVIIa o f the thrombin generation and clott ing tests 
inhibitedd by fondaparinux, with a duration o f 2 to 6 hours. In the MAJOT 
study,study, we observed a similar complete normalization during low plasma 
levelss o f idraparinux, i.e. 1 week after administrat ion, and a partial 
normalizationn at high levels of idraparinux, i.e. 3 hours after 
administrat ion.. The effect o f rFVIIa was proport ionally identical during 
highh and low plasma levels of idraparinux and lasted 2 to 6 hours. As a 
result,, we postulate that rFVIIa is a potential candidate to reverse the 
anticoagulantt effect o f both fonda- and idraparinux in case o f serious 
bleedingg complications. 
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