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Abrupt rupture is the predominant event leading to acute coronary syndromes (ACS). It occurs under the influence of a multitude of genetic, inflammatory, hemodynamic, and rheolytic factors. Once the vascular endothelium has been disrupted, an intense thrombotic process ensues. Platelets are the first to congregate at the site of plaque rupture. The adhesion of the platelets to the injured endothelium engenders platelet activation, aggregation and subsequent generation of thrombin. These elements ultimately coalesce into a stable thrombus which occludes the culprit vessel. From the above description of the pathophysiology of ACS it is intuitive that antiplatelet therapy can play a major role in modulating the vascular response to plaque rupture. While inhibition of adhesion would be endangering overall hemostasis in the body, the processes of activation and aggregation are excellent targets for pharmacological intervention. Platelet activation serves as an amplification cascade, such that activated platelets degranulate and secrete pro-inflammatory and pro-thrombotic compounds that promote more platelet activation. In the process, the platelets change their shape and exteriorize the glycoprotein (GP) IIb/IIIa receptor – the final common pathway towards platelet aggregation. Aspirin inhibits thromboxane-mediated activation. Heparin and direct thrombin inhibitors address thrombin-mediated platelet activation. Antagonists of the P2Y12 receptors specifically block ADP-mediated platelet activation, a pathway particularly relevant in conditions of increased shear stress. Intravenous GP inhibitors completely eliminate platelet aggregation. In a graded fashion, addition of any antiplatelet agent decreases the incidence MACE in ACS. Aspirin – compared to placebo – reduces events by ~20%, dual antiplatelet therapy with aspirin and clopidogrel produces a further 20% reduction (CURE), while novel P2Y12 antagonists added to aspirin reduce MACE by an additional 20% in comparison with aspirin and clopidogrel (TRITON-TIMI-38 and PLATO). These major advances – as well as prompt revascularization – have led to a dramatic reduction (>60%) in-hospital events in this important group of patients. 

