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Introduction :  
The purpose of this study was to examine the effects of 

carvedilol therapy on autonomic control of the heart and QT-interval 
dispersion (QTd) among children with idiopathic dilated 
cardiomyopathy (DCM) whose symptoms were not adequately 
controlled with standard congestive heart failure therapy.  

Material and methods:  
Patients with DCM who were treated with carvedilol were 

enrolled in the study. All patients had undergone carvedilol in 
addition to standard therapy for at least 6 months. Clinical, 
echocardiographic, electrocardiographic parameters, and 24-h 
Holter records of patients were retrospectively evaluated before and 
after carvedilol treatment. 

Results : 
A total 34 patients (mean age:7.4±4.3 years) with DCM were analyzed in the study. The median follow-up period was 9.5 

months. After the six months of carvedilol therapy, the clinical score significantly improved, left ventricular ejection fraction (LVEF) 
and fractional shortening (LVFS) significantly increased, left ventricle end diastolic dimensions and endsystolic dimensions 
significantly decreased. There were statistically significant increases in mean SDNN, SDANN, rMSSD, and pNN50 
(p=0.002,p=0.001,p=0.008,p=0.026, respectively). After the carvedilol therapy, SDNN was correlated with the clinical score, heart 
rate, LVEF, LVFS and total premature ventricular contractions (PVCs). In addition, rMSSD and pNN50 were correlated with heart 
rate, LVEF and LVFS. A significant reduction was observed in the terms of QTc-minimum, QTc-maximum and QTd values 
(434.9±40.7 vs 416.1±36.5, 497.8±43.6 vs 456.3±41.7, 58.6±17.1 vs 49.3±15.6;p<0.001,p=0.001,p=0.008, respectively). QTd was 
significantly related to PVCs (r=0.62,p=0.02). 

Conclusions : 
We conclude that the addition of carvedilol to standard medical regimens can improve clinical symptoms, heart rate 

variability in association with improved left ventricular function and reduce in arrhythmia markers in children with DCM. A 
randomized, controlled and prospective trial is required to determine the true efficacy of carvedilol on the progression of 
congestive heart failure and more clearly define its role in the cardiac autonomic dysfunction and rhythm disorders of children 
with DCM. 

 
 
 
 
 

Table 2. Initial characteristics of patients (n=34). 
 
 

Age (mean, [range]) (years) 7.4±4.3 [32 months-14 years] 
Gender (male / female) 18 male / 16 female 
Body weight (kg) 39.6±10.4 
ACEI 32/34 (94.1%) 
Diuretics 32/34 (94.1%) 
Digoxin 34/34 (100%) 
Carvedilol (mean dose, mg/kg) 0.46±0.28 

 
Data are expressed as mean ± standard deviation or number (%) of patients. 

ACEI, angiotensin-converting enzyme inhibitors. 
 

 
 
 
 

Table 1. Clinical score modified from Ross and Reithmann et al [19,20]. 
 
 Score (points) 
 0 1 2 
History    

Diaphoresis 
Head only 

Head and body  

during exercise 

Head and body 

at rest 
Tachypnea Rare Several times Frequent 

Physical examination 
Breathing Normal Retractions Dyspnea 
Respiratory rate (respirations/minute) 

0-1 year <50 50-60 >60 
1-6 year <35 35-45 >45 
7-10 year <25 25-35 >35 
11-14 year <18 18-28 >28 

Heart rate (beats/minute) 
0-1 year <160 160-170 >170 
1-6 year <105 105-115 >115 
7-10 year <90 90-100 >100 
11-14 year <80 80-90 >90 

Hepatomegaly (liver edge from 
right costal magrin, centimeter) <2 2-3 >3 

 

Table 3. Comparison of clinical, hemodynamic, heart rate variability and ventricular 
arrhythmia parameters of patients receiving carvedilol at baseline and after the treatment. 

 
 Baseline After carvedilol therapy p value 

Mean heart rate (beats/min) 114±23 83±21 0.008 
Clinical score of CHF 6 (5-10) 3 (2-7) 0.030 
Systolic BP (mmHg) 102.3±24.4 89.4±21.5 0.188 
LVEDd (mm) 45.7±8.1 41.4±6.5 0.026 
LVEDs (mm) 39.4±6.9 36.2±6.0 0.047 
LVEF (%) 34.7±7.6 45.2±9.6 0.002 
LVSF (%) 16.4±9.7 23.9±7.7 0.016 
SDNN (ms) 98.7±35.6 133.4±39.2 0.002 
SDANN (ms) 81.3±38.2 108.6±27.4 0.001 
SDNNi (ms) 34.2±10.3 39.5±14.7 0.060 
rMSSD (ms) 23.6±15.2 32.6±19.4 0.008 
pNN50 (%) 4.7±2.9 5.5±3.0 0.026 
QTc minimum 434.9±40.7 416.1±36.5 <0.001 
QTc maximum 497.8±43.6 456.3±41.7 0.001 
QT dispersion 58.6±17.1 49.3±15.6 0.008 
Ventricular ectopic beats (n/h) 62.4±19.6 48.6±17.1 0.016 
Ventricular couplets (n/h) 1.3±0.9 1.1±0.6 0.190 
Nonsustained VT (n/h) 0.19±0.04 0.16±0.02 0.220 
Data are expressed as mean ± standard deviation and median (range); p value is given for 
comparison between baseline and after carvedilol therapy. 
 
CHF, congestive heart failure; BP, blood pressure; LVEDd, left ventricular end diastolic 
diameter; LVEDs, left ventricular end systolic diameter; LVEF, left ventricular ejection 
fraction; LVSF, left ventricular fractional shortening; SDNN, standard deviation of all 
normal RR intervals during 24 h; SDANN, standard deviation of 5-minute mean RR 
intervals; SDNNi, mean of all 5-minute standard deviation of RR intervals; rMSSD, root-
mean-square of difference of successive RR intervals; pNN50, percentage of adjacent RR 
intervals >50 ms different; QTc, corrected QT interval; VT, ventricular tachycardia. 

Table 4. Correlation between HRV-QT parameters and clinical-hemodynamic-PVC parameters at before 
and after carvedilol treatment. 

 

Correlation (R) 
Before / After 

Clinical 
score 

of CHF 
HR LVEF LVSF Total PVCs# 

SDNN -0.20/-0.58* -0.52*/-0.48* 0.46/0.52* 0.34/0.48* -0.34*/-0.69* 
SDANN -0.36/-0.40 -0.14/-0.26 0.34/0.41 0.28/0.32 -0.26/-0.52 
rMSSD -0.04/-0.17 -0.39/-0.41* 0.32/0.55* 0.18/0.47* -0.24/-0.49 
pNN50 -0.21/-0.26 -0.28/-0.34* 0.36/0.58* 0.21/0.38* -0.11/-0.37 
QTc minimum 0.15/0.20 -0.12/-0.26 -0.28/-0.34 -0.31/-0.34 0.12/0.28 
QTc maximum 0.19/0.33 -0.34/-0.41 -0.17/-0.46* -0.19/-0.29 0.33/0.41 
QT dispersion 0.23/0.37 0.36/0.52 -0.09/-0.38 -0.11/-0.44 0.42*/0.62* 
#In quantifying total PVCs, each of the complexes occurring in clusters as couplets or runs of ventricular 
tachycardia was counted individually and contributed to the total PVC count. 
* p<0.05 

 
SDNN, standard deviation of all normal RR intervals during 24 h; SDANN, standard deviation of 5-
minute mean RR intervals; rMSSD, root-mean-square of difference of successive RR intervals; pNN50, 
percentage of adjacent RR intervals >50 ms different; QTc, corrected QT interval; HR, heart rate; LVEF, 
left ventricular ejection fraction; LVSF, left ventricular fractional shortening; PVCs, premature 
ventricular contractions. 


