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Mechanisms of the activation and regulation of coagulation.

Mitsuhiro Uchiba

Summary Thrombotic complications affect the prognosis of patients with various diseases,

including deep vein thrombosis, pulmonary infarction, or atrial fibrillation. Control of thrombotic

abnormalities is important for improving patients. Heparin has been used in the acute phase and

warfarin has been used in the chronic phase. Recently, new-oral anticoagulants (NOAC) have been

used and their efficacy and safety are reported to be equal to or better than those of warfarin.

However, similar to warfarin, bleeding has been reported as a side effect. Understanding the

coagulation system is necessary for the safe use of NOACs. This article describes the basics of the

coagulation system, which is necessary information for the proper use of NOACs.
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Fig. 1 Schema of coagulation cascade
Thick arrows indicated physiological activation
pathway. Thin arrows indicated potentially
activated pathway. Direct pathway form factor VII

to factor X is known as “bypass pathway”.
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Fig. 2 Vitamin K cycle and warfarin.

Vitamin K cycle contributes synthesis of vitamin K-dependent coagulation factors

by Gal synthesis. Warfarin inhibits VKOR, thereby inhibits synthesis of vitamin

K-dependent coagulation factors.
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Fig. 3 Comparison of heparin/antithrombin and DOACs
on inhibition of factor Xa and thrombin
Heparin/antithrombin inhibits factor Xa and
thrombin by irreversible and non-competitive

manner. In contrast, DOAC inhibits them by
reversible and competitive manner.
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