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Cell Model of Coagulation-Thrombosis
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Central Role of Thrombin in Thrombosis

1.Initiation: Tissue factor

Thrombin Generation in Thrombosis
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Heparin/LMWH: mechanism of action
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Antithrombin LMWH has greater activity
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Heparin Limitations

» Unpredictable anticoagulant response

»Narrow therapeutic window

» Limited activity in the presence of platelet-rich clot
»Procoagulant effect (Heparin-induced platelet activation)
»Heparin-induced thrombocytopenia (Heparin-PF4 Ab)

0.2 0.4
Heparin concentration (units/mL)

1.0 Hirsh J et al. Chest. 1995; Weitz JI et al. Circulation. 2002; Hirsh J et al. Chest. 1998;
Sobel M et al. J Vasc Surg. 2001; Anand SX et al. Am J Cardiol. 2007.



Bivalirudin mechanism of action

Direct and reversible binding to thrombin Bivalirudin: predictable pharmacology
Bivalirudin binds to active site Bivalirudin slowly cleaved
and substrate recognition site allowing thrombin to resume
of thrombin its hemostatic function

D-Phe-Pro-Arg-Pro
(active-site-binding portion)

Shown to provide adequate
anticoagulation in PCI (6.5
mcg/mL) 4

u [ =25-minutes half-life
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]
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C-terminal dodecapeptide
(Substrate recognition:
Exosite 1-binding portion) Elapsed Time From Start of Bivalirudin Bolus (Hours)

t Dose used in the ACUITY trial. PCl dose derived from phase 2 dose ranging study used in REPLACE-1 & 2.
Maraganore J et al Biochemistry 1990;30:7095-101 2Lincoff AM et al. JAMA 2003; 289: 853-863. 3Stone G et al. Am Heart J. 2004;148:764-75. “Topol E, et al. Circulation 1993; 87:1622.



Bivalirudin: Platelet inhibition via thrombin
Thrombin is the most potent platelet agonist known
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Platelets from healthy volunteers treated with 30 min bivalirudin
(12pg/mL) or 0.1 to 1.0 U/mL of heparin
Anand SX et al. Am J Cardiol. 2007
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The critical roles of thrombin
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Thrombin: effects beyond clotting
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