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SARCOMERIC AND NON-SARCOMERIC CAUSES OF FAMILIAL HYPERTROPHIC CARDIOMYOATHY (Invited Lecture)
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Familial hypertrophic cardiomyopathy (FHC) has an autosomal dominant pattern of inheritance, and is characterized by left ventricular (LV) hypertrophy.  There is often associated LV diastolic dysfunction, intra-LV obstruction, myocardial perfusion abnormalities, and arrhythmias.  FHC is the most common cause of sudden death in otherwise healthy young individuals such as athletes.  FHC demonstrates both non-allelic and allelic heterogeneity.  To date, more than a hundred mutations in nine sarcomeric genes have been implicated in HCM.  This has led to pre-clinical diagnosis, and to description of mutation-specific natural histories, mechanisms of sudden death, disease penetrance, and skeletal myopathy. Also, some of the sarcomeric mutations are more likely to progress to or present with dilated cardiomyopathy. However, it is as yet not feasible to identify the genetic cause in half of the cases of HCM, and the prognostic significance of only a few known mutations has been described. It is therefore noteworthy that recently a non-sarcomeric gene, PRKAG2, has been shown to cause HCM associated with sinus node disease, pre-excitation syndromes, atrial fibrillation, heart block, LV dysfunction, and sudden death, and it is likely that mutations in several other non-sarcomeric genes may also present with the FHC phenotype.    Notably, the severity of the clinical disease often varies significantly even when HCM is caused by an identical mutation.  For example, certain mutations may be associated with no detectable disease in some, but contribute to severe cardiac hypertrophy/dysfunction and disabling symptoms in others.  The heterogeneity of clinical presentation attests to the importance of genes and paracrine or endocrine hormones that may modify phenotypic expression in FHC.  Modifiers of phenotypic expression may include the renin-angiotensin system, IgF, endothelin, BNP, and gender.    Determination of the genes that by a common pathway or alternative pathways cause FHC will be critical to our understanding of mechanisms of cardiac hypertrophy in humans. Identification of the modifiers of phenotypic expression will improve our risk stratification and permit development of novel therapeutic strategies to treat the disease.
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