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Atrial fibrillation (AF) is the most prevalent arrhythmia that presents a wide range of therapeutic challenges. AF usually begins in a self-terminating paroxysmal form (pAF) and tends to become persistent (non-terminating within 7 days) or permanent in a large proportion of patients. There are important differences between pAF and persistent AF forms in terms of clinical features, in particular the responsiveness to antiarrhythmic drugs and ablation therapy. Here, I will carefully examine the available data regarding the electrophysiological basis for pAF occurrence and maintenance, as well as the molecular mechanisms forming the underlying AF-promoting substrate. I will first consider the mechanistic insights that have been obtained from studies in human atrial samples from patients with persistent (chronic) AF. Then I will move on to discuss the information about underlying molecular mechanisms that has been obtained from atrial samples from pAF patients, focusing on the potential role of delayed afterdepolarization-mediated ectopic (triggered activity) and the related underlying molecular mechanisms. pAF patients shows dysfunctional (leaky) ryanodine-receptor channels and calcium overloaded sarcoplasmic reticulum, both supporting the occurrence of delayed afterdepolarizations and triggered action potential that may be the correlates of focal ectopic firing. Finally, I will discuss the information available about the putative role of reentry-related mechanisms (APD shortening, connexin remodeling) and structural remodeling (heterogeneous atrial fibrosis) in the pathophysiology of pAF. I will conclude by identifying and discussing questions that I consider particularly important to address through future research in this area.

