
of fibrinogen, von Willebrand factor, and other adhesive mole-
cules to GPIIb/IIIa, hence inhibiting platelet-platelet interactions
and aggregation.  

Thrombolytic Agents. Thrombolytic drugs(also known as fib-
rinolytic drugs) activate plasminogen to plasmin, which in turn
cleaves fibrin (and fibrinogen) and hence dissolves thromboses.
Thrombolytics available in the United States include streptoki-
nase (Streptase), urokinase (Abbokinase), anistreplase (Emi-
nase), alteplase (Activase), reteplase (Retavase), and tenecteplase
(TNKase). Urokinase and streptokinase, enzymes isolated from
human kidney cells and streptococcus respectively, activate plas-
minogen systemically throughout the entire circulating blood
volume. Anistreplase is a complex of streptokinase and plas-
minogen in which the catalytic region is temporarily blocked by
a chemical moiety that is removed hydrolytically in the blood.
When unblocked, the complex activates both circulating and
clot-bound plasminogen. Alteplase, a recombinant tissue plas-
minogen activator, primarily activates clot-bound plasminogen
with limited systemic proteolysis. Reteplase and tenecteplase are
modified, recombinant tissue plasminogen activators. Their indi-
cations and complications are summarized in Table 3.

Contraindications and Dosing Issues. Decision-making
concerning the choice of an antithrombotic agent should include
factors such as its efficacy and safety profile, including con-
traindications and warnings, in the intended use; availability, if
needed, of methods for monitoring; and the patient’s status
including age, weight, and renal and hepatic function. Pharmaco-

logic agents are contraindicated in patients with hypersensitivity
to the drug or components of the drug product. Additional con-
traindications, safety concerns, and dosing issues are subsequent-
ly discussed separately for the anticoagulant (see Table 2),
antiplatelet, and thrombolytic agents. (See Table 3.)

The potential for drug interactions (pharmacodynamic or
pharmacokinetic) should be recognized when making pharmaco-
logic decisions. The combination use of any drugs affecting
hemostasis, i.e., anticoagulants, antiplatelets, or thrombolytics,
potentiates the risk of bleeding, and this risk should be weighed
carefully against the benefit of the treatment. Certain combina-
tion therapies are routinely used however, such as GPIIb/IIIa
receptor inhibition with concurrent aspirin and heparin in
patients undergoing PCI, and recombinant TPA agents with con-
current aspirin and heparin in patients with AMI. Warfarin and
the DTIs exert a combined effect on the PT/INR. Previously
established relationships between INR and bleeding risk are
altered during combination therapy with warfarin and argatroban.
INRs greater than 5 without bleeding are common during arga-
troban-warfarin cotherapy and argatroban monotherapy.8 Phar-
macokinetic interactions occur between warfarin and a variety of
medications, botanicals, and foods, with effects mainly attributed
to liver enzyme induction or inhibition or altered plasma protein
binding; careful monitoring is important. The thienopyridines are
metabolized extensively in the liver, and the dose of other hepati-
cally metabolized drugs may require adjustments when starting
or stopping ticlopidine or clopidogrel. (See Table 4.)
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Figure 1. Coagulation Cascade
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