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ELECTRICAL MODULATION OF CARDIAC CONTRACTILITY IN CONGESTIVE HEART FAILURE - A PROMISING NEW THERAPY (Invited Lecture)
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Objectives:  To evaluate the potential of non-excitatory cardiac contractility modulating (CCM) electrical signals   as a treatment for heart failure.  Background:  Although there are recognized benefits of cardiac resynchronization therapy, it will be applicable   to the minority of CHF patients having prolonged activation sequence.  In contrast, a treatment which could   enhance cardiac contractility independent of activation sequence could have broad application.  Voltage clamp   studies showed that myocardial contractility can be modulated by altering the amplitude and/or duration of cardiac   depolarization.  We hypothesized that extracellularly applied electrical signals delivered during the absolute   refractory can enhance contractility and favorably impact on the clinical status of patients with heart failure.  Methods and Results:  CCM signals were shown to modulate action potential duration and enhance myocardial   contractility in vitro (human, rabbit).  The mechanism of inotropism has been shown in Langendorf perfused ferret   hearts to be due to an enhancement of peak intracellular calcium, with no effect on diastolic calcium.  Inotropic   effects have been demonstrated in intact canine (both normal and failing) hearts.  Three preliminary studies   (two completed, one underway) in patients with heart failure have thus far demonstrated the feasibility of modulating   contractility in the failing human heart and have provided preliminary evidence of safety and efficacy of this approach.  Conclusions:  Results obtained from preclinical and clinical evaluations suggest that CCM signals can modulate   myocardial contractility and potentially have a therapeutic effect in patients with heart failure.  Randomized, double-blind   studies will be undertaken to definitively test the safety and efficacy of this treatment.
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