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Hypertrophic cardiomyopathy (HCM) is a myocardial disorder characterized by left
ventricular (LV) hypertrophy, which cannot be entirely attributed to loading conditions
such as valve or congenital heart disease or hypertension [1,2]. This condition is relatively
common, with a prevalence of 1:250–500 individuals, and is linked to increased rates of
mortality and morbidity [2]. In recent years, the body of knowledge concerning the genetic
underpinnings, natural history, risk assessment, and management of HCM has grown.

In this Special Issue, experts in the field delve into these topics through comprehensive
reviews and original articles that explore the molecular basis, the role of genetic testing,
risk stratification for sudden cardiac death (SCD), atrial fibrillation, and management of
HCM. This Special Issue includes 10 articles, and we are delighted to introduce them to the
readers of the Journal of Clinical Medicine.

1. Molecular Basis and Genetic Testing

In 40–60% of HCM cases, the disease is inherited as a Mendelian autosomal dom-
inant condition with variable penetrance, associated with pathogenic variants in genes
encoding proteins of the cardiac sarcomere [1]. An additional 5–10% of cases are caused by
pathogenic variants in genes responsible for conditions mimicking the sarcomeric HCM
phenotype [3], such as malformative syndromes (e.g., RASopathies) [4–6], storage diseases
(e.g., Pompe disease, Fabry disease) [7], infiltrative conditions (e.g., cardiac amyloidosis) [8],
and mitochondrial/neuromuscular conditions (e.g., Friedreich ataxia) [8–10]. Therefore,
genetic testing plays a crucial role in identifying the underlying aetiology and guiding
family screening and treatment [9].

In this Special Issue, the role of genetic testing in HCM is extensively discussed. Melas
et al. describe the main genes implicated in the aetiology of HCM, define the role of
diagnostic genetic panels (e.g., next-generation sequencing, whole-exome sequencing, and
whole-genome sequencing), and introduce the potential of gene therapy in patients with
HCM [10]. In contrast, Lawley et al. emphasize the importance of conducting clinical and
genetic screening among paediatric family members of individuals with HCM [11]. Genetic
testing should always be prescribed after comprehensive genetic counselling, which aims
to educate patients and their families about the benefits and constraints of genetic testing,
the genetic aspects related to the disease, and the potential for passing on the condition to
their relatives [1]. In their comprehensive review, Girolami et al. address and deliberate on
the most commonly posed questions by HCM patients, drawing on their extensive 20-year
experience in genetic counselling [12].

2. Risk Stratification for Sudden Cardiac Death

SCD has historically been considered the most visible and tragic complication in
patients with HCM [13]. Over the past two decades, several risk factors for SCD have
been identified, leading to the development of various models and algorithms for the
placement of implantable cardioverter-defibrillators (ICDs) in primary prevention [14]. The

J. Clin. Med. 2023, 12, 6093. https://doi.org/10.3390/jcm12186093 https://www.mdpi.com/journal/jcm

https://doi.org/10.3390/jcm12186093
https://doi.org/10.3390/jcm12186093
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0001-9304-988X
https://orcid.org/0000-0002-8291-9517
https://orcid.org/0000-0003-1260-1308
https://doi.org/10.3390/jcm12186093
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm12186093?type=check_update&version=1


J. Clin. Med. 2023, 12, 6093 2 of 5

risk assessment for patients with HCM involves a comprehensive clinical evaluation, which
includes clinical and family history, ECG, and imaging tests, with a focus on identifying
major risk factors [1,2].

The risk stratification model proposed by the European Society of Cardiology guide-
lines on the management of cardiomyopathies suggests estimating the 5-year risk of SCD
using the HCM-risk score and individualizing ICD implantation based on the estimated
risk [1,15]. In contrast, the American College of Cardiology/American Heart Association
recommends ICD placement in patients with at least one major risk factor associated
with SCD [2,16]. Additionally, specific risk models have been proposed for paediatric
patients [17,18].

In this Special Issue, Santoro et al. provide a comprehensive review that summarizes
the risk factors associated with SCD in patients with HCM and discusses the different
algorithms for ICD implantation [19].

3. Atrial Fibrillation

Atrial fibrillation (AF) is a prevalent cardiac rhythm disorder in HCM and is linked
with increased morbidity and mortality [20]. Risk factors for AF in patients with HCM
include advanced age, increased body mass index, disease severity, and left atrial enlarge-
ment [20].

Sleep apnoea is the most common type of sleep-disordered breathing. Its prevalence
among patients with AF is approximately 50% and is likely related to the association
between sleep apnoea and left atrial remodelling [21]. However, studies exploring the
association between sleep apnoea and AF in HCM individuals are limited. Xu et al.
aimed to investigate the association between obstructive sleep apnoea and central sleep
apnoea and the prevalence of AF in this condition [22]. The authors observed that 56% of
patients had obstructive sleep apnoea and 4% had central sleep apnoea. Additionally, both
obstructive and central sleep apnoea were independently associated with AF, indicating the
importance of considering sleep apnoea screening as part of AF management in individuals
with HCM [22].

4. Pharmacological Treatment

The primary objectives of pharmacological treatment in HCM encompass the manage-
ment of symptoms, lowering dynamic intraventricular gradients, addressing LV systolic
dysfunction and HF, managing arrhythmias, and preventing cardioembolic events in pa-
tients with AF [23].

Beta-blockers are considered the first-line therapy for managing LV outflow tract
(LVOT) obstruction [1,23,24]. For individuals experiencing persistent symptoms that are
unresponsive or partially responsive to initial treatment, disopyramide may be considered
as a secondary therapeutic option [1,23]. Nevertheless, information regarding the safety
and effectiveness of disopyramide is limited to a small number of investigations. Maurizi
et al. sought to assess the efficacy of disopyramide in addressing LVOT obstruction in
HCM patients [25]. Among 118 patients treated with disopyramide, 28 (24%) showed a
complete response (defined by reaching the New York Heart Association (NYHA) class
I and an LVOT gradient <30 mmHg), 39 (33%) were incomplete responders (defined by
a NYHA class >I and an LVOT gradient <30 mmHg), and 51 (43%) were non-responders
(defined by no changes in NYHA class and an LVOT gradient >30 mmHg). NYHA class
I/II was identified as an independent predictor of response to disopyramide treatment.
Eighty patients (69%) showed prolonged QTc interval. However, no major drug-related
adverse events were observed. The authors concluded that disopyramide can effectively
reduce both LVOT gradients and symptoms in patients exhibiting less severe disease
characteristics, all while maintaining a favourable arrhythmia safety profile [25].

Recently, an improved comprehension of the underlying causes of HCM has paved the
way for the creation of treatments specifically designed to target the underlying substrate,
emphasizing the need for an aetiological characterization of patients with HCM [26]. Thus,
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Ottaviani et al. furnish a comprehensive overview of the present clinical approaches and
delve into emerging therapeutic avenues for sarcomeric HCM, with particular attention to
cardiac myosin inhibitors [27].

5. Invasive Strategies

Transaortic septal myectomy is considered as the preferred treatment choice for the
majority of patients experiencing symptomatic LVOT obstruction that does not respond to
medical treatment [2,28]. Myectomy yields instant and enduring elimination of the outflow
obstruction and might contribute to atrial and ventricular reverse remodelling [29]. In
cases where myectomy cannot be pursued, percutaneous alcohol septal ablation emerges
as the most common alternative for addressing LVOT obstruction in HCM patients, with
the advantage of shorter hospital stay with a risk of complications similar to myectomy
when performed in high-volume centres [2,30]. The decision between myectomy and
alcohol septal ablation is based on different variables, including age, comorbidities, centre
experience, coronary artery anatomy, and patient preference, among others [2].

Lebowitz et al. provide a detailed review with the aim of discussing the indications
of surgical myectomy and alcohol septal ablation, summarizing and comparing the novel
techniques for the management of obstructive HCM and offering suggestions for the
management of patients with complex presentations [31].

In addition, two different articles on the role of alcohol septal ablation are provided
in this Special Issue. In their review, Gragnano et al. [32] provide a concise summary of
the current evidence concerning alcohol septal ablation. In addition, they underscore the
critical importance of assembling a multidisciplinary team of HCM experts comprising
clinical and interventional cardiologists, along with cardiac surgeons who have substantial
expertise in managing patients with obstructive HCM [32]. Furthermore, Alyaydin et al.
investigate the differences related to sex among adults with HCM who undergo alcohol
septal ablation. They observed that women tend to present at a more advanced age and
with more severe symptoms and that the procedure is safe and effective for both sexes, with
advanced age at the time of the intervention as an independent predictor of mortality [33].

The Editors hope that readers of this Special Issue will find it of interest.

Funding: The authors have not declared a specific grant for this research from any funding agency in
the public, commercial, or not-for-profit sectors.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Arbelo, E.; Protonotarios, A.; Gimeno, J.R.; Arbustini, E.; Barriales-Villa, R.; Basso, C.; Bezzina, C.R.; Biagini, E.; Blom, N.A.;

de Boer, R.A.; et al. 2023 ESC Guidelines for the Management of Cardiomyopathies. Eur. Heart J. 2023, ehad194. [CrossRef]
[PubMed]

2. Ommen, S.R.; Mital, S.; Burke, M.A.; Day, S.M.; Deswal, A.; Elliott, P.; Evanovich, L.L.; Hung, J.; Joglar, J.A.; Kantor, P.; et al.
2020 AHA/ACC Guideline for the Diagnosis and Treatment of Patients with Hypertrophic Cardiomyopathy: A Report of the
American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation 2020,
142, e558–e631. [CrossRef] [PubMed]

3. Limongelli, G.; Monda, E.; Tramonte, S.; Gragnano, F.; Masarone, D.; Frisso, G.; Esposito, A.; Gravino, R.; Ammendola, E.; Salerno,
G.; et al. Prevalence and Clinical Significance of Red Flags in Patients with Hypertrophic Cardiomyopathy. Int. J. Cardiol. 2020,
299, 186–191. [CrossRef] [PubMed]

4. Monda, E.; Prosnitz, A.; Aiello, R.; Lioncino, M.; Norrish, G.; Caiazza, M.; Drago, F.; Beattie, M.; Tartaglia, M.; Russo, M.G.; et al.
Natural History of Hypertrophic Cardiomyopathy in Noonan Syndrome with Multiple Lentigines. Circ. Genom. Precis. Med. 2023,
16, 350–358. [CrossRef] [PubMed]

5. Lioncino, M.; Monda, E.; Verrillo, F.; Moscarella, E.; Calcagni, G.; Drago, F.; Marino, B.; Digilio, M.C.; Putotto, C.; Calabrò, P.; et al.
Hypertrophic Cardiomyopathy in RASopathies: Diagnosis, Clinical Characteristics, Prognostic Implications, and Management.
Heart Fail. Clin. 2022, 18, 19–29. [CrossRef]

6. Caiazza, M.; Rubino, M.; Monda, E.; Passariello, A.; Fusco, A.; Cirillo, A.; Esposito, A.; Pierno, A.; De Fazio, F.; Pacileo, R.; et al.
Combined PTPN11 and MYBPC3 Gene Mutations in an Adult Patient with Noonan Syndrome and Hypertrophic Cardiomyopathy.
Genes 2020, 11, 947. [CrossRef]

https://doi.org/10.1093/eurheartj/ehad194
https://www.ncbi.nlm.nih.gov/pubmed/37622657
https://doi.org/10.1161/CIR.0000000000000937
https://www.ncbi.nlm.nih.gov/pubmed/33215931
https://doi.org/10.1016/j.ijcard.2019.06.073
https://www.ncbi.nlm.nih.gov/pubmed/31303393
https://doi.org/10.1161/CIRCGEN.122.003861
https://www.ncbi.nlm.nih.gov/pubmed/37199218
https://doi.org/10.1016/j.hfc.2021.07.004
https://doi.org/10.3390/genes11080947


J. Clin. Med. 2023, 12, 6093 4 of 5

7. Rubino, M.; Monda, E.; Lioncino, M.; Caiazza, M.; Palmiero, G.; Dongiglio, F.; Fusco, A.; Cirillo, A.; Cesaro, A.; Capodicasa, L.;
et al. Diagnosis and Management of Cardiovascular Involvement in Fabry Disease. Heart Fail. Clin. 2022, 18, 39–49. [CrossRef]

8. Lioncino, M.; Monda, E.; Palmiero, G.; Caiazza, M.; Vetrano, E.; Rubino, M.; Esposito, A.; Salerno, G.; Dongiglio, F.; D’Onofrio, B.;
et al. Cardiovascular Involvement in Transthyretin Cardiac Amyloidosis. Heart Fail. Clin. 2022, 18, 73–87. [CrossRef]

9. Limongelli, G.; Adorisio, R.; Baggio, C.; Bauce, B.; Biagini, E.; Castelletti, S.; Favilli, S.; Imazio, M.; Lioncino, M.; Merlo, M.; et al.
Diagnosis and Management of Rare Cardiomyopathies in Adult and Paediatric Patients. A Position Paper of the Italian Society of
Cardiology (SIC) and Italian Society of Paediatric Cardiology (SICP). Int. J. Cardiol. 2022, 357, 55–71. [CrossRef]

10. Melas, M.; Beltsios, E.T.; Adamou, A.; Koumarelas, K.; McBride, K.L. Molecular Diagnosis of Hypertrophic Cardiomyopathy
(HCM): In the Heart of Cardiac Disease. J. Clin. Med. 2022, 12, 225. [CrossRef]

11. Lawley, C.M.; Kaski, J.P. Clinical and Genetic Screening for Hypertrophic Cardiomyopathy in Paediatric Relatives: Changing
Paradigms in Clinical Practice. J. Clin. Med. 2023, 12, 2788. [CrossRef] [PubMed]

12. Girolami, F.; Gozzini, A.; Pálinkás, E.D.; Ballerini, A.; Tomberli, A.; Baldini, K.; Marchi, A.; Zampieri, M.; Passantino, S.; Porcedda,
G.; et al. Genetic Testing and Counselling in Hypertrophic Cardiomyopathy: Frequently Asked Questions. J. Clin. Med. 2023,
12, 2489. [CrossRef] [PubMed]

13. Maron, M.S.; Rowin, E.; Spirito, P.; Maron, B.J. Differing Strategies for Sudden Death Prevention in Hypertrophic Cardiomyopathy.
Heart 2023, 109, 589–594. [CrossRef]

14. Monda, E.; Limongelli, G. Integrated Sudden Cardiac Death Risk Prediction Model For Patients with Hypertrophic Cardiomy-
opathy. Circulation 2023, 147, 281–283. [CrossRef] [PubMed]

15. O’Mahony, C.; Jichi, F.; Pavlou, M.; Monserrat, L.; Anastasakis, A.; Rapezzi, C.; Biagini, E.; Gimeno, J.R.; Limongelli, G.; McKenna,
W.J.; et al. A Novel Clinical Risk Prediction Model for Sudden Cardiac Death in Hypertrophic Cardiomyopathy (HCM Risk-SCD).
Eur. Heart J. 2014, 35, 2010–2020. [CrossRef]

16. Maron, M.S.; Rowin, E.J.; Wessler, B.S.; Mooney, P.J.; Fatima, A.; Patel, P.; Koethe, B.C.; Romashko, M.; Link, M.S.; Maron, B.J.
Enhanced American College of Cardiology/American Heart Association Strategy for Prevention of Sudden Cardiac Death in
High-Risk Patients with Hypertrophic Cardiomyopathy. JAMA Cardiol. 2019, 4, 644–657. [CrossRef]

17. Miron, A.; Lafreniere-Roula, M.; Steve Fan, C.-P.; Armstrong, K.R.; Dragulescu, A.; Papaz, T.; Manlhiot, C.; Kaufman, B.; Butts,
R.J.; Gardin, L.; et al. A Validated Model for Sudden Cardiac Death Risk Prediction in Pediatric Hypertrophic Cardiomyopathy.
Circulation 2020, 142, 217–229. [CrossRef]

18. Norrish, G.; Ding, T.; Field, E.; Ziólkowska, L.; Olivotto, I.; Limongelli, G.; Anastasakis, A.; Weintraub, R.; Biagini, E.; Ragni, L.;
et al. Development of a Novel Risk Prediction Model for Sudden Cardiac Death in Childhood Hypertrophic Cardiomyopathy
(HCM Risk-Kids). JAMA Cardiol. 2019, 4, 918–927. [CrossRef]

19. Santoro, F.; Mango, F.; Mallardi, A.; D’Alessandro, D.; Casavecchia, G.; Gravina, M.; Correale, M.; Brunetti, N.D. Arrhythmic Risk
Stratification among Patients with Hypertrophic Cardiomyopathy. J. Clin. Med. 2023, 12, 3397. [CrossRef]

20. Philipson, D.J.; Rader, F.; Siegel, R.J. Risk Factors for Atrial Fibrillation in Hypertrophic Cardiomyopathy. Eur. J. Prev. Cardiol.
2021, 28, 658–665. [CrossRef]

21. Gami, A.S.; Pressman, G.; Caples, S.M.; Kanagala, R.; Gard, J.J.; Davison, D.E.; Malouf, J.F.; Ammash, N.M.; Friedman, P.A.;
Somers, V.K. Association of Atrial Fibrillation and Obstructive Sleep Apnea. Circulation 2004, 110, 364–367. [CrossRef] [PubMed]

22. Xu, H.; Wang, J.; Qiao, S.; Yuan, J.; Hu, F.; Yang, W.; Guo, C.; Luo, X.; Duan, X.; Liu, S.; et al. Association of Types of Sleep Apnea
and Nocturnal Hypoxemia with Atrial Fibrillation in Patients with Hypertrophic Cardiomyopathy. J. Clin. Med. 2023, 12, 1347.
[CrossRef]

23. Iavarone, M.; Monda, E.; Vritz, O.; Calila Albert, D.; Rubino, M.; Verrillo, F.; Caiazza, M.; Lioncino, M.; Amodio, F.; Guarnaccia,
N.; et al. Medical Treatment of Patients with Hypertrophic Cardiomyopathy: An Overview of Current and Emerging Therapy.
Arch. Cardiovasc. Dis. 2022, 115, 529–537. [CrossRef] [PubMed]

24. Monda, E.; Lioncino, M.; Palmiero, G.; Franco, F.; Rubino, M.; Cirillo, A.; Verrillo, F.; Fusco, A.; Caiazza, M.; Mazzella, M.; et al.
Bisoprolol for Treatment of Symptomatic Patients with Obstructive Hypertrophic Cardiomyopathy. The BASIC (Bisoprolol AS
Therapy in Hypertrophic Cardiomyopathy) Study. Int. J. Cardiol. 2022, 354, 22–28. [CrossRef] [PubMed]

25. Maurizi, N.; Chiriatti, C.; Fumagalli, C.; Targetti, M.; Passantino, S.; Antiochos, P.; Skalidis, I.; Chiti, C.; Biagioni, G.; Tomberli, A.;
et al. Real-World Use and Predictors of Response to Disopyramide in Patients with Obstructive Hypertrophic Cardiomyopathy.
J. Clin. Med. 2023, 12, 2725. [CrossRef]

26. Monda, E.; Bakalakos, A.; Rubino, M.; Verrillo, F.; Diana, G.; De Michele, G.; Altobelli, I.; Lioncino, M.; Perna, A.; Falco, L.;
et al. Targeted Therapies in Pediatric and Adult Patients with Hypertrophic Heart Disease: From Molecular Pathophysiology to
Personalized Medicine. Circ. Heart Fail. 2023, 16, e010687. [CrossRef]

27. Ottaviani, A.; Mansour, D.; Molinari, L.V.; Galanti, K.; Mantini, C.; Khanji, M.Y.; Chahal, A.A.; Zimarino, M.; Renda, G.; Sciarra,
L.; et al. Revisiting Diagnosis and Treatment of Hypertrophic Cardiomyopathy: Current Practice and Novel Perspectives. J. Clin.
Med. 2023, 12, 5710. [CrossRef]

28. Pelliccia, F.; Limongelli, G.; Autore, C.; Gimeno-Blanes, J.R.; Basso, C.; Elliott, P. Sex-Related Differences in Cardiomyopathies. Int.
J. Cardiol. 2019, 286, 239–243. [CrossRef]

29. Maron, B.J.; Dearani, J.A.; Smedira, N.G.; Schaff, H.V.; Wang, S.; Rastegar, H.; Ralph-Edwards, A.; Ferrazzi, P.; Swistel, D.; Shemin,
R.J.; et al. Ventricular Septal Myectomy for Obstructive Hypertrophic Cardiomyopathy (Analysis Spanning 60 Years Of Practice):
AJC Expert Panel. Am. J. Cardiol. 2022, 180, 124–139. [CrossRef]

https://doi.org/10.1016/j.hfc.2021.07.005
https://doi.org/10.1016/j.hfc.2021.07.006
https://doi.org/10.1016/j.ijcard.2022.03.050
https://doi.org/10.3390/jcm12010225
https://doi.org/10.3390/jcm12082788
https://www.ncbi.nlm.nih.gov/pubmed/37109125
https://doi.org/10.3390/jcm12072489
https://www.ncbi.nlm.nih.gov/pubmed/37048573
https://doi.org/10.1136/heartjnl-2020-316693
https://doi.org/10.1161/CIRCULATIONAHA.122.063019
https://www.ncbi.nlm.nih.gov/pubmed/36689567
https://doi.org/10.1093/eurheartj/eht439
https://doi.org/10.1001/jamacardio.2019.1391
https://doi.org/10.1161/CIRCULATIONAHA.120.047235
https://doi.org/10.1001/jamacardio.2019.2861
https://doi.org/10.3390/jcm12103397
https://doi.org/10.1177/2047487319828474
https://doi.org/10.1161/01.CIR.0000136587.68725.8E
https://www.ncbi.nlm.nih.gov/pubmed/15249509
https://doi.org/10.3390/jcm12041347
https://doi.org/10.1016/j.acvd.2022.06.003
https://www.ncbi.nlm.nih.gov/pubmed/36089496
https://doi.org/10.1016/j.ijcard.2022.03.013
https://www.ncbi.nlm.nih.gov/pubmed/35278578
https://doi.org/10.3390/jcm12072725
https://doi.org/10.1161/CIRCHEARTFAILURE.123.010687
https://doi.org/10.3390/jcm12175710
https://doi.org/10.1016/j.ijcard.2018.10.091
https://doi.org/10.1016/j.amjcard.2022.06.007


J. Clin. Med. 2023, 12, 6093 5 of 5

30. Batzner, A.; Pfeiffer, B.; Neugebauer, A.; Aicha, D.; Blank, C.; Seggewiss, H. Survival After Alcohol Septal Ablation in Patients
with Hypertrophic Obstructive Cardiomyopathy. J. Am. Coll. Cardiol. 2018, 72, 3087–3094. [CrossRef]

31. Lebowitz, S.; Kowalewski, M.; Raffa, G.M.; Chu, D.; Greco, M.; Gandolfo, C.; Mignosa, C.; Lorusso, R.; Suwalski, P.; Pilato, M.
Review of Contemporary Invasive Treatment Approaches and Critical Appraisal of Guidelines on Hypertrophic Obstructive
Cardiomyopathy: State-of-the-Art Review. J. Clin. Med. 2022, 11, 3405. [CrossRef] [PubMed]

32. Gragnano, F.; Pelliccia, F.; Guarnaccia, N.; Niccoli, G.; De Rosa, S.; Piccolo, R.; Moscarella, E.; Fabris, E.; Montone, R.A.; Cesaro, A.;
et al. Alcohol Septal Ablation in Patients with Hypertrophic Obstructive Cardiomyopathy: A Contemporary Perspective. J. Clin.
Med. 2023, 12, 2810. [CrossRef] [PubMed]

33. Alyaydin, E.; Vogel, J.K.; Luedike, P.; Rassaf, T.; Jánosi, R.A.; Papathanasiou, M. Sex-Related Differences among Adults with
Hypertrophic Obstructive Cardiomyopathy Undergoing Transcoronary Ablation of Septal Hypertrophy. J. Clin. Med. 2023,
12, 3024. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jacc.2018.09.064
https://doi.org/10.3390/jcm11123405
https://www.ncbi.nlm.nih.gov/pubmed/35743475
https://doi.org/10.3390/jcm12082810
https://www.ncbi.nlm.nih.gov/pubmed/37109147
https://doi.org/10.3390/jcm12083024
https://www.ncbi.nlm.nih.gov/pubmed/37109359

	Molecular Basis and Genetic Testing 
	Risk Stratification for Sudden Cardiac Death 
	Atrial Fibrillation 
	Pharmacological Treatment 
	Invasive Strategies 
	References

