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SILDENAFIL, A PHOSPHODIESTERASE TYPE 5 INHIBITOR, IN THE TREATMENT OF PULMONARY ARTERIAL HYPERTENSION

E.D. Michelakis
Pulmonary Hypertension Program, University of Alberta, Edmonton, AB, Canada

The prognosis of patients with pulmonary arterial hypertension (PAH) is poor. Available therapies (Ca++-channel blockers, epoprostenol, bosentan) have limited efficacy or are expensive and associated with significant complications. New oral, well-tolerated and affordable treatments are needed. PAH is characterized by vasoconstriction, thrombosis in-situ and vascular remodeling. Endothelial-derived nitric oxide (NO) activity is decreased, promoting vasoconstriction and thrombosis. Most of NO's effects are mediated by cyclic guanosine-monophosphate (c-GMP). cGMP causes vasodilatation by activating K+ channels and lowering cytosolic Ca++. Augmenting the NO/ c-GMP pathway should cause pulmonary vasodilatation and regression of PA remodeling. Sildenafil elevates c-GMP levels by inhibiting type-5 phosphodiesterase which is selectively expressed in the penile and pulmonary circulations; this results in the opening of large conductance calcium activated potassium channels (BKCa) and the relaxation of pulmonary but not systemic arteries. In PAH, sildenafil (50mg-po) is as effective and selective a pulmonary vasodilator as maximal doses of inhaled NO. These benefits persist after months of therapy, leading to improved functional capacity. Sildenafil and the new phosphodiesterase type 5 inhibitors that are about to enter the market, may be useful PAH therapies, alone or in combination with other therapies that enhance the NO axis like L-Arginine, an orally available substrate of NO synthase, that has shown promise in the treatment of PAH.

