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Figure 143-2 Coordinated role of platelets and the coagulation
system in thrombogenesis. Vascular injury simultaneously triggers
platelet activation and aggregation and activation of the coagulation
system. Platelet activation is initiated by exposure of subendothelial collagen and von Willebrand factor (VWF), onto which platelets
adhere. Adherent platelets become activated and release ADP and
thromboxane A2, platelet agonists that activate ambient platelets and
recruit them to the site of injury. When platelets are activated, glycoprotein IIb/IIIa on their surface undergoes a conformational change
that enables it to ligate fibrinogen and/or VWF and mediate platelet
aggregation. Coagulation is triggered by tissue factor exposed at the
site of injury. Tissue factor triggers thrombin generation. As a potent
platelet agonist, thrombin amplifies platelet recruitment to the site
of injury. Thrombin also converts fibrinogen to fibrin, and the fibrin
strands then weave the platelet aggregates together to form a
platelet/fibrin thrombus.

include the thienopyridines (clopidogrel and prasugrel) and ticagrelor,
dipyridamole, and Gp IIb/IIIa antagonists.
ASPIRIN
The most widely used antiplatelet agent worldwide is aspirin. As a
cheap and effective antiplatelet drug, aspirin serves as the foundation
of most antiplatelet strategies.
Mechanism of Action Aspirin produces its antithrombotic effect by
irreversibly acetylating and inhibiting platelet cyclooxygenase (COX)-1
(Fig. 143-3), a critical enzyme in the biosynthesis of thromboxane A2.
At high doses (~1 g/d), aspirin also inhibits COX-2, an inducible COX
isoform found in endothelial cells and inflammatory cells. In endothelial cells, COX-2 initiates the synthesis of prostacyclin, a potent
vasodilator and inhibitor of platelet aggregation.
Indications Aspirin is widely used for secondary prevention of cardiovascular events in patients with coronary artery, cerebrovascular,
or peripheral vascular disease. Compared with placebo, aspirin produces a 25% reduction in the risk of cardiovascular death, MI, or
stroke. Aspirin is also used for primary prevention in patients whose
estimated annual risk of MI is >1%, a point where its benefits are likely
to outweigh harms. This includes patients older than age 40 years with
two or more major risk factors for cardiovascular disease or men older
than age 45 years and women over the age of 55 years with one or more
such risk factors. Aspirin is equally effective in men and women. In
men, aspirin mainly reduces the risk of MI, whereas in women, aspirin
lowers the risk of stroke.
Dosages Aspirin is usually administered at doses of 75–325 mg once
daily. Higher doses of aspirin are not more effective than lower aspirin
doses, and some analyses suggest reduced efficacy with higher doses.
Because the side effects of aspirin are dose-related, daily aspirin doses
of 75–100 mg are recommended for most indications. When rapid
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Figure 143-3 Site of action of antiplatelet drugs. Aspirin inhibits
thromboxane A2 (TXA2) synthesis by irreversibly acetylating cyclooxygenase-1 (COX-1). Reduced TXA2 release attenuates platelet activation
and recruitment to the site of vascular injury. Clopidogrel and prasugrel irreversibly block P2Y12, a key ADP receptor on the platelet surface;
cangrelor and ticagrelor are reversible inhibitors of P2Y12. Abciximab,
eptifibatide, and tirofiban inhibit the final common pathway of
platelet aggregation by blocking fibrinogen and von Willebrand factor binding to activated glycoprotein (Gp) IIb/IIIa. Vorapaxar inhibits
thrombin-mediated platelet activation by targeting protease-activated
receptor-1 (PAR-1), the major thrombin receptor on human platelets.
platelet inhibition is required, an initial aspirin dose of at least 160 mg
should be given.
Side Effects The most common side effects are gastrointestinal and
range from dyspepsia to erosive gastritis or peptic ulcers with bleeding
and perforation. These side effects are dose-related. Use of entericcoated or buffered aspirin in place of plain aspirin does not eliminate
gastrointestinal side effects. The overall risk of major bleeding with aspirin is 1–3% per year. The risk of bleeding is increased two- to threefold
when aspirin is given in conjunction with other antiplatelet drugs, such
as clopidogrel, or with anticoagulants, such as warfarin. When dual or
triple therapy is prescribed, low-dose aspirin should be given (75–100
mg daily). Eradication of Helicobacter pylori infection and administration of proton pump inhibitors may reduce the risk of aspirin-induced
upper gastrointestinal bleeding in patients with peptic ulcer disease.
Aspirin should not be administered to patients with a history of
aspirin allergy characterized by bronchospasm. This problem occurs
in ~0.3% of the general population but is more common in those with
chronic urticaria or asthma, particularly in individuals with nasal polyps or chronic rhinitis. Hepatic and renal toxicity are observed with
aspirin overdose.
Aspirin Resistance Clinical aspirin resistance is defined as the failure
of aspirin to protect patients from ischemic vascular events. This
is not a helpful definition because it is made after the event occurs.
Furthermore, it is not realistic to expect aspirin, which only blocks
thromboxane A2–induced platelet activation, to prevent all vascular
events.
Aspirin resistance has also been described biochemically as failure of the drug to produce its expected inhibitory effects on tests of
platelet function, such as thromboxane A2 synthesis or arachidonic
acid-induced platelet aggregation. Potential causes of aspirin resistance include poor compliance, reduced absorption, drug-drug interaction with ibuprofen, and overexpression of COX-2. Unfortunately,
the tests for aspirin resistance have not been well standardized, and
there is little evidence that they identify patients at increased risk of
recurrent vascular events, or that resistance can be reversed by giving
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