Cardiovascular Sex Differences Journal Club, August 2009


Aspirin Resistance in Healthy Drug-Naïve Men Versus Women (from the Heredity and Phenotype Intervention Heart Study)
Shen et al. Am J Cardiol 2009;104:606-612
Background:  The mechanisms underlying aspirin resistance or failure of aspirin therapy are largely unknown.  Sex differences have been identified, with women having more platelet reactivity than men at baseline and after aspirin therapy.  The aim of this study was to characterize the distribution of aspirin responsiveness in drug naïve, asymptomatic patients, estimate heritability of platelet reactivity and aspirin responsiveness, and assess sex differences in aspirin responsiveness and it clinical correlates.
Methods:  Subjects were 745 relatively healthy adult Old Order Amish from Lancaster, PA, recruited between 2003 and 2006 as part of the Heredity and Phenotype Intervention (HAPI) Heart Study (400 men and 345 women).  Because the Amish are a closed founder population, virtually all members could be connected into a single 14-generation pedigree.  At baseline (before aspirin), whole blood aggregometric studies were performed.  These were then repeated after subjects took aspirin 81mg daily for 14 days.  Aggregation was tested with 3 agonists, collagen, adenosine diphosphate (ADP), and arachidonic acid.  Aspirin resistance was defined as <70% inhibition of platelet aggregation to collagen 1μg/ml.  
Results:  At baseline, women exhibited greater platelet aggregation to collagen and ADP, and had greater urinary thromboxane B2 excretion than men, even after multivariate adjustment.  After 2 weeks of aspirin, arachidonic acid-induced platelet aggregation was markedly decreased in women and men, with complete inhibition reached in most subjects, and there was no sex difference in urinary 11-dehydro thromboxane B2 levels.  However, despite this similar degree of cyclooxygenase-1 (COX-1)-dependent pathway inhibition, women continued to show increased platelet aggregation to collagen and ADP.  A total of 21% of the study subjects were considered aspirin resistant, including 30% of women and 16% of men (p=0.0002).  Aspirin-resistant subjects were also older and had significantly higher total cholesterol levels, platelet counts, and urinary thromboxane B2 levels after aspirin administration.  In addition, heritability contributed significantly to variations in platelet function before and after aspirin, regardless of sex.
Conclusions:  Women have greater platelet aggregation at baseline and are less responsive to the platelet inhibitory activity of aspirin.  It is likely that aspirin does not have a single mechanism of action with regard to its antiplatelet effect, and that one mechanism may be more important in some subgroups and some disease states than in others.  Further research may help explain the differential effects of aspirin in the primary prevention of heart disease and stroke in women compared with men.
