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Objectives 
This study investigated the relationship between left ventricular myocardial deformation and modifier 
gene risk alleles in HIF1A and VEGF in pediatric patients with hypertrophic cardiomyopathy. 
Information on genetic etiology of the most common inherited cardiomyopathy related to sudden 
cardiac death in young people, hypertrophic cardiomyopathy, (HCM) rarely aids in risk stratification 
and prediction of disease onset, severity or mortality. Little data exist on correlation between genetic 
modifiers and phenotypic expression of myocardial performance, hampering an individual precision 
medicine approach.  
 
Methods 

In a prospective cohort study, unrelated HCM cases <18 years old were enrolled at the Hospital for 
Sick Children Toronto (2007-10). Detailed echocardiographic evaluation of LV systolic and diastolic 
myocardial deformation was assessed using 2-D speckle-tracking echocardiography. From the 
deformation curves, the LV lateral and septal wall longitudinal peak systolic and diastolic, radial peak 
systolic and diastolic and circumferential peak systolic and diastolic strain (S) and strain rate (SR) 
were measured in three lateral, three septal as well as anterior, inferior and posterior segments to 
reflect multiplane LV myocardial deformation. SNP genotyping for six previously established disease 
risk alleles in the HIF1A-VEGF pathway was performed in a cohort of pediatric patients with HCM. 
Findings were correlated with echocardiographic parameters of systolic and diastolic myocardial 
deformation. 

Results 

Thirty-two children (6.1±4.5 years; 69% male) with phenotypic and genotypic (59%) HCM were 
included. Out of six risk alleles tested, one, VEGF1 963 GG, showed a correlation to reduced regional 
systolic and diastolic LV myocardial deformation. Moreover, LV average and segmental systolic and 
diastolic strain and strain rate were significantly reduced, as assessed by the standardized difference, 
in patients harbouring the risk allele. 

Conclusions 

This is the first study to identify a correlation between a risk allele in the VEGF pathway and regional 
LV myocardial function; with the VEGF1 963 GG allele associated with reduced LV systolic and 
diastolic myocardial performance. While studies are needed linking this information to adverse clinical 
outcomes, this knowledge may help in risk stratification and management of individual patients with 
HCM. 


