Do pediatric patients with dilated cardiomyopathy benefit from resynchronization therapy?

Introduction: Cardiac resynchronization therapy is an accepted therapy in adult patients with dilated cardiomyopathy and has been shown to improve ejection fraction and functional capacity.  This therapy has been used in children over the past five years with a variety of indications not commonly used for adult patients.  

Objective: To review the results of CRT in order to assess the efficacy of CRT in different clinical scenarios.

Hypothesis: Pediatric (<21 yrs) patients with dilated cardiomyopathy have a less favorable response to CRT than other pediatric patients who receive CRT (Congenital heart disease and congenital complete heart block). 

Preliminary data: We have provided CRT at Stanford/UCSF  to 31 patients (15 female) between 2003 and 2007. The mean age at implantation was 7.3 ± 6.6 years. 21 patients had congenital heart disease (CHD) of whom 4 had single ventricle physiology. 5 patients had DCM and 5 had congenital complete heart block with reduced LV systolic function (CCHB). All patients with DCM met criteria for CRT in adults (QRS duration > 120 msec and EF < 35%). Implantation in the other patient groups was performed at the discretion of the physician. Mean follow-up was 26 ± 15 months. Ejection Fraction (EF), by echo, was 30 ± 11% at baseline, which improved to 41 ± 19% at last follow-up (p < 0.05). EF as well as LV end diastolic volume and LV end systolic volume showed immediate improvement followed by additional continued improvement over the study period. CHD and CCHB patients reported improved symptoms and had improved cardiac indices by echo. DCM patients, however, showed no improvement and instead had a gradual decrease in ejection fraction over the study period (30 ± 11% to 18 ± 11%, p< 0.01). Two of the 5 DCM patients were transplanted, and one died of pump failure.
Thus it appears that CRT is efficacious in selected patients with congenital heart disease, or those with congenital complete heart block. The role of CRT in pediatric patients with dilated cardiomyopathy is less clear, but adult selection criteria may not be applicable to children.

Study design: A retrospective registry of all patients under 21 who have received CRT therapy.  Primary outcome variable will be the change in ejection fraction of the systemic ventricle as compared to baseline. Secondary outcome variables will include total number of hospital days for the year prior to implantation and from hospital discharge after implantation to last follow-up for less than 1 year follow-up or last year follow-up if more than 1 year follow-up, total daily diuretic dose, and transplant status. 

Patient groups will be compared with ANOVA.  Multivariate analysis will also be performed to look at potential risk factors. 

Future direction: Should this registry based study prove the hypothesis that DCM patient fare less well when compared to the other two groups, the next potential step would be a randomized multicenter study of patients with DCM and TDI consistent with dyssynchrony to CRT vs. no CRT to see if CRT slows the progression of DCM. 

