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After successful cardiopulmonary resuscitation (CPR), approximately 70%
of patients die prior to hospital discharge, mainly due to post-resuscitation
myocardial and cerebral dysfunction [1]. Premature ventricular beats
and life-threatening episodes of ventricular tachycardia and ventricular
fibrillation (VF) commonly occur during the early minutes after resuscitation.
Furthermore, an overall condition of severe myocardial dysfunction,
including variable degrees of systolic and diastolic impairment, is present.
Among the mechanisms underlying early post-resuscitation arrhythmia
and myocardial dysfunction, cytosolic and mitochondrial calcium (Ca2+)
overload have been recognized as a pivotal factor [2].

In a landmark randomized placebo-controlled trial, the Ranolazine
Implantable Cardioverter-Defibrillator (RAID) published on JACC Clin
Electrophysiol, Younis et al. [3] demonstrated that ranolazine, a drug
commonly prescribed for the treatment of chronic stable angina pectoris,
reduces the recurrence of ventricular tachycardia (VT) requiring implantable
cardioverter-defibrillator (ICD) therapy. A study involving 1,012 patients
identified seven factors associated with increased VT burden, including
age =65 years, history of VT, and atrial fibrillation. Ranolazine significantly
reduced VT burden in patients not on concomitant anti-arrhythmic drugs
and those with cardiac resynchronization therapy ICDs [3]. This effect was
elegantly explained as an improved dysregulation of intracellular Ca2+
accomplished by ranolazine through the sodium (Na+) current inhibition
during VF. Based on these results, the potential therapeutic use of ranolazine
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in the setting of cardiac arrest (CA) is suggested, and
testing in specific in vivo models is advocated.

We also support the potential role of ranolazine in
improving the outcome of VF in terms of successful
termination of the malignant arrhythmia and post-
resuscitation myocardial dysfunction by blocking
the Na+-dependent intracellular Ca2+ overload [4].
Starting from this hypothesis, in 2015 we investigated
the effects of ranolazine in a rat model of VEF
demonstrating for the first time that this drug was
able to improve CA outcomes [5]. Indeed, ranolazine
significantly improved defibrillation outcome, assessed
by amplitude spectrum area, and reduced of almost 60%
early post-resuscitation arrhythmias with hemodynamic
instability. Finally, ranolazine significantly improved
both post-resuscitation left ventricle (LV) systolic
and diastolic dysfunction and survival. Despite these
enthusiastic results, the potential of ranolazine as a future
therapeutic option for CA remains to be determined.
In fact, in our study, the drug was administered as a
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pretreatment, i.e. before the induction of VF [5]. This
approach was selected to ensure ranolazine delivery
to the myocardium before circulatory arrest; however,
it limited the extrapolation of results to the clinical
setting. We are now performing new studies with the
same rat model of CA but with a more clinically relevant
design, including the administration of ranolazine
after resuscitation. Surprisingly, the preliminary
results disagree with the earlier benefits observed with
the pretreatment, showing an abruptly increased
mortality when ranolazine is administered early after
resuscitation. A severe hypotension, not observed in
the instance of pretreatment, seems to be the most
likely cause of such deaths.

Thus, further studies are needed to prove ranolazine’s
real benefits and elucidate the mechanisms of
cardioprotection and potential adverse effects, as
recently observed by our group. For these reasons, the
clinical application of ranolazine in the treatment of

VF cardiac arrest is still far away:.
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