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Arrhythmogenic cardiomyopathy (ACM) is an inherited multifaceted cardiac disease
that causes sudden cardiac death, especially in young adults and athletes. Currently, 40%
of the population worldwide has been suffering from all forms of genetic cardiomyopathies
mediated heart failure, in these patients left ventricular ejection fraction is not adequately
tracked [1,2]. ACM defines, since its inception of families with sudden cardiac death, ven-
tricular arrhythmias, and right ventricle malfunction followed by RV dysplasia and atrial
fibrillation. With the time being, these perturbations were confirmed as arrhythmogenic
right ventricle cardiomyopathy in part due to genetic mutations in desmosomal and/or
non-desmosomal proteins (especially LMNA, TTN, SCN5A, RBM20, and PLN [3,4]. PLN
is a 52 amino acid protein that binds to SERCA2a and inhibits its function. Furthermore,
the deletion of three nucleotides in the PLN is typical for the arginine 14 in the protein
(PLNR14Del) at high risk of ventricular arrhythmias in the young carriers. This single-
gene mutation is responsible for causing ACM in several countries in Europe and North
America [5].

Recent clinical studies have recognized that ventricular arrhythmias was the the
underlying cause of death in post-COVID-19 patients due to established systemic inflam-
mation in viral myocarditis [6,7]. There has been increasing evidence demonstrating that
COVID-19-infected patients presented with ventricular tachycardia (abnormal heartbeat
and/or rhythm perturbations). Therefore, arrhythmogenic cardiomyopathy is a silent
and masked genetic cardiac disease and it requires medical attention in order to identify
the genetic variants in myocarditis patients using the exome sequence and to guide the
therapeutic options.

Currently, the available therapeutic options for either treating this disease are phar-
macological or non-pharmacological. The most famous one is an implantable cardioverter
defibrillator (ICD) that can prevent further life-threatening actions of fibrillation. In ad-
dition, beta-blockers and antiarrhythmic drugs (AADs) may be prescribed in the clinic.
However, there were no therapeutic options, except for heart translation. Therefore, there
is an imperative need to tackle all these forms of ACM, might be possible due to the
genome editing technology. At the preclinical level, a recent study conducted by Francesca
Stillitano’s group at Mount Sinai edited the gene that reverses arrhythmia susceptibility
in humanized PLN-R14 deletion in mice. They model the cardiomyopathy with global
impact, and they used the strong brick to build the wall in this field [8]. Still, there is a gap
in understanding the pathophysiological role of myocardial fibrosis in cardiac arrhythmia.
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