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Editorial 

Perspectives of Antiarrhythmic Therapy: New Trails, Challenges and Pitfalls 

Cardiac arrhythmia is a leading cause of morbidity and mortality, and the history of anti-arrhythmic drug therapies has been dismal. Devel-
opment of apparently more and more effective antiarrhythmic agents has been in the focus of interest of drug research during the past few 
decades, however, neither the ideal compound, nor an optimal strategy has been demonstrated so far. Furthermore, disappointing results have 
been obtained with several old antiarrhythmic agents, like many class III and class I/C drugs (see e.g. the CAST [1] and SWORD [2] studies). 
Clearly, the undesired - direct proarrhythmic - side effects of many currently applied antiarrhythmic drugs should not be underemphasized. 
There are two ways to improve our positions in the antiarrhythmic offensive. One way is the continuous development and refinement of the 
known structures in order to achieve agents with fewer or less serious side effects. This approach was evaluated in two papers of this issue: 
providing detailed evaluation of the recent development in class II antiarrhythmic agents (beta-receptor blockers) by Szentmiklósi et al. [3] 
and class IV antiarrhythmics (Ca2+-entry blockers) by Szentandrássy et al. [4]. 

 The other strategy is to find new trails, new antiarrhythmic mechanisms, each of them, of course, may also carry its own pitfalls. For in-
stance, manipulation of the ATP-sensitive K+ channels or utilizing adenosine-related antiarrhythmic mechanisms. Both interventions appear 
to be a promising approach as discussed in this issue by Muntean et al. [5] and Szentmiklósi et al. [6], respectively. Similarly to trials, in 
which the opening probability and the conductance of gap junction channels are pharmacologically modified. Conductance of these connexin-
based channels are critically important to modulate longitudinal resistance, and consequently the conduction velocity [7], but they are also 
responsible for synchronization of the neighboring cells allowing for an effective reduction of beat-to-beat variability of action potential dura-
tion [8], a parameter that is currently considered to be a valuable arrhythmia predictor [9, 10]. This is reviewed in the article of Magyar et al. 
[11] in this issue. 

 Intracellular calcium concentration changes play a pivotal role in both abnormal impulse generation and conduction, since many of the 
currently known sarcolemmal ion channels are directly or indirectly sensitive to changes of intracellular Ca2+-concentration [12] (e.g. the L-
type Ca2+ current itself, the Na+/Ca2+ exchange current, Ca2+-dependent Cl- and K+ currents - but see also the plethora of publications on the 
Ca2+-sensitivity of various types of other K+ currents, including IKr, IKs, Ito and IK1). Therefore, it is not surprising that two studies in this Spe-
cial Issue are focused on the problem of intracellular calcium handling, more specifically, what new antiarrhythmic strategies can be built on 
the elements of this system, including pharmacological manipulation of the ryanodine receptor, or the question of stability of the Ca2+-content 
of the sarcoplasmic reticulum. The state of art summaries, presented in this issue by Zaza and Rocchetti [13] and Acsai et al. [14], may help 
to understand, and consequently to utilize, these critically important mechanisms, which often appear to be proarrhythmic substrates, but at 
the same time they may also offer new effective antiarrhythmic strategies. 

 Activation of inward currents is known to lengthen action potential duration, and consequently increase the propensity of early afterdepo-
larizations resulting in triggered activity [15]. Analysis of the kinetic properties of late Na+ current revealed their potential role in generation 
of early afterdepolarizations. Development of agents (more-or-less) selectively suppressing this current is currently under intensive research, 
indicating the efficacy of this strategy, as presented in the review article of Bányász et al. [16] in this issue. 

Since ventricular fibrillation that occurs out of hospital settings usually has a lethal outcome, particular interest has been paid to ventricular 
electrophysiology. Atrial fibrillation is the most common sustained arrhythmia that has more than 5% prevelance over 65 years of age. Atrial 
fibrillation directly and indirectly increases mortality by greatly elevating the risk of stroke and heart failure and also substantially impairs the 
quality of life in the affected population. Furthermore, combination of heart failure with atrial fibrillation requires special attention to these 
diseases. A common feature in the two pathologies is the marked electrical remodeling seen in their chronic forms. New pharmacological 
strategies have recently been developed to treat these diseases, as described by the excellent review of Baczkó et al. [17]. 

It is important to accept that better antiarrhythmic results can only be expected after better understanding of the mechanisms that are respon-
sible for the development and persistence of cardiac arrhythmias. Successful drug development requires intensive collaboration between 
pharmacologists and drug chemists. The major therapeutic strategies - as priorities - are defined by the former, while the optimal sterical 
structures are designed by the latter. This Special Issue is devoted to those areas of cardiac electrophysiology and pharmacology which are 
critically important to improve antiarrhythmic drug development. These topics - although focusing primarily on the physiological and phar-
macological principles - have important strategic implications for future drug design. 
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