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Chapterr 6 

Thee calcium antagonist nimodipine 
increasess fibrinolytic activity 
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Nimodipinee increases fibrinolytic activity 

Introduction n 

Inn a placebo-controlled randomised clinical trial investigating the effect of 
combinedd antifibrinolytic and nimodipine treatment on overall outcome in 
aneurysmall  subarachnoid haemorrhage (SAH), we initially observed a higher 
thann expected overall rebleeding rate. At the same time, early termination 
wass reported of a clinical trial on nimodipine in cardiac valve replacement 
surgery,, because treatment with nimodipine was associated with an 
increasedd risk of surgical bleedings.104 Nimodipine is known to affect 
platelett activation and may therefore influence the release of plasminogen 
activatorr inhibitor (PAI-1), the main regulator of endogenous fibrinolysis. 
Hence,, we hypothesised that an effect of nimodipine on fibrinolytic activity 
mightt explain the initially observed increase of rebleedings in our trial. We 
thereforee measured parameters of fibrinolysis in SAH patients with 
nimodipinee treatment (n=27) which were compared with patients without 
thiss treatment (n=14). 

Methods s 

Plasminogenn activator activity (PA) was measured by an amidolytical 
assay.1055 Briefly, 25 1̂ of plasma was mixed to a final volume of 250 fj.1 with 
0.11 M TrisHCl, pH 7.5, 0.1% (v/v) Tween-80, 0.3 mM S-2251 (Chromogenix, 
Mölndal,, Sweden), 0.13 M plasminogen and 0.12 mg/ml CNBr fragments of 
fibrinogenn (Chromogenix, Mölndal, Sweden). The results were expressed as 
IU/ml .. Tissue plasminogen activity (t-PA) antigen (Asserachrom t-PA, 
Diagnosticaa Stago, Asnieres-sur-Seine, France) and PAI-1 antigen (TintElize 
PAI-1,, Biopool, Umea, Sweden) were measured by ELISA tests. Individual 
patientt results were grouped and averaged into six time windows (day 1-3, 
dayy 4-7, week 2, 3 and 4, and results obtained after 6 weeks). The samples 
weree tested without knowledge of treatment or the timing of withdrawal of 
treatment.. Statistical significance was tested with paired and unpaired 
samplee t-tests where appropriate. 
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Chapterr 6 

Results s 

Thee figure shows that in patients treated with nimodipine the PA activity 
increasess significantly over a three weeks period, caused by a decrease in the 
inhibitorr (PAI-1) (p<0.01). After six weeks both the PA activity and the PAI-1 
returnedd to baseline values. Antigen levels of t-PA (data not shown) did not 
changee over time and were not different between the groups. In contrast, 
patientss treated without nimodipine showed no increase in PA activity or 
decreasee in the PAI-1 antigen levels. Since the use of nimodipine was the 
onlyy difference between the groups, this strongly suggests that nimodipine 
treatmentt was responsible for the increased fibrinolytic activity. Moreover, 
thee three weeks increase of the PA-activity and the accompanying decrease 
off  the PAI-1 levels coincides with the three weeks treatment course of 
nimodipine. . 

Conclusion n 

Inn conclusion, these results show for the first time that fibrinolytic activity 
increasess in blood plasma from patients treated with nimodipine. A 
systematicc review of nimodipine treatment in patients with SAH has shown 
thatt this increased activity does not result in an increase in the occurrence 
off  rebleeds.24 However, our findings might explain the beneficial effect of 
nimodipinee on cerebral ischaemia in SAH patients. Since antifibrinolytic 
treatmentt was shown to impede recovery from cerebral ischaemia in SAH, 
nimodipinee might have its beneficial effect by enhancing fibrinolysis in these 
patients. . 
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PAA activity (lU/ml) PAI-11 (ug/i) 

80 0 
Dayy 1-3 Day 4-7 Week 2 Week 3 Week 4 Later Day 1-3 Day 4-7 Week 2 Week 3 Week 4 Later 

hh nimodipine 
OO Without nimodipine 

Legendd to figure: 
Plasminogenn Activator (PA) activity and Plasminogen Activator Inhibitor 1 (PAI-1) antigen in SAH-patients 
treatedd with (dark lines, dots) and without (gray lines, circels) nimodipine. Patients with nimodipine showed a 
significantt increase in PA activity caused by a simultaneous decrease in PAI-1 during the first three weeks 
afterr SAH. After treatment with nimodipine ceased, values returned to baseline. In patients without 
nimodipinee no significant change in PA activity or PAI-1 was found during the first two weeks after SAH. 
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