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ABSTRACT 
Objective: To determine the success rate of cardiac resynchronization therapy and defibrillator implantation in 
heart failure patients. 
Study Design: Descriptive cross sectional study. 
Place and Duration of Study: This study was conducted at AFIC-NIHD from 1st Jul 2014 to 31st Dec 2014. 
Material and Methods: A total of 45 patients were included in the study that underwent CRT-D implantation. 
The procedural success was noted in the catheterization laboratory (cath lab) and in wards, where patients were 
managed after CRT-D implantation. Procedural success was based on three criteria: 1) class improvement in 
NYHA class, 2) ≥ 5 % improvement in ejection fraction (EF) and 3) conversion of Left bundle branch block (LBBB) 
into normal QRS complexes.  
Results: Most of patients 15 (33.0%) were between 57-62 years of age. 34 (75.6%) were males and 11 (24.4%) 
females. the mean age of the patients was 53.6 ± 7.8 years (range 35 - 67 years).  
Pre-procedure mean EF was 24.71% and post procedure mean EF was 31.33%. Prior to procedure 33 (73.3%) 
patients were in NYHA Class III and 12 patients (26.7%) were in NYHA Class IV. 93.0% patients showed 
improvement in NYHA class. EF improved in 93.0% patients and 89.1% patients converted to normal QRS 
complexes after CRT-D implantation. The overall combined success rate was 93.0%. 
Conclusion: The procedural success rate of CRT-D was high and should be offered to the patients with heart 
failure who are non responder to medical treatment whenever the facility is available. 
Keywords: CRT-D (cardiac resynchronization therapy and defibrillator), Heart failure. 

  
INTRODUCTION 

Heart failure (HF) has become a major 
disease burden in last two decades due to aging 
population, growing incidence of diabetes, 
hypertension, obesity, improved survival after 
Myocardial Iinfarction (MI) and success in 
preventing sudden cardiac death1,2. Medical 
therapies, such as angiotensin converting enzyme 
(ACE) inhibitors, beta blockers, and 
spironolactone have markedly improved both 
symptom control and overall survival in patients 
with heart failure. Unfortunately, medical 
therapy is not completely effective in prevention 
or reversing the progression of HF2. 

Simultaneous pacing of both ventricles 

(biventricular or BiV pacing) or of one ventricle in 
patients with bundle branch block, benefits some 
patients with Heart Failure. This approach is 
referred to as cardiac resynchronization therapy 
(CRT)3-9. It resynchronizes the contractions of the 
heart’s ventricles by sending tiny electrical 
impulses to the heart muscle, which in turn 
improves mechanical performance of heart, 
leading to improved systolic and diastolic left 
ventricular (LV) function9-11. Patients with 
advanced heart failure who are not benefited 
from optimal medical treatment are candidates 
for cardiac resynchronization therapy (CRT). This 
is achieved with a device, designed only for 
pacing or combined with an ICD (implantable 
Cardioverter defibrillator) called CRT-D (cardiac 
resynchronization therapy and defibrillator)9,10. 
CRT-D has the additional function to quickly 
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terminate an abnormally fast, life-threatening 
heart rhythm. CRT and CRT-D have become 
increasingly important therapeutic options for 
patients with moderate and severe heart failure 
with low EF11. The success rate for CRT ranged 
from=88.0% to 92.0% in clinical trials12. No 
similar study has been conducted in our set up so 
far.  

The rationale of this study was to assess the 

success rate of CRT-D in our set up. This will help 
and guide us about advanced management of 
heart failure patients in our population who are 
refractory to optimal medical management.  
MATERIAL AND METHODS 

This descriptive study was conducted at 
AFIC/NIHD Rawalpindi for the duration of six 
months, from 1st Jul 2014 to 31st Dec 2014. A total 
of 45 patients of heart failure were included in the 
study on the basis of non-probability purposive 
sampling. Inclusion criteria were: Age limit 20-75 
years ,Heart failure of NYHA class II to IV, LVEF 
≤ 35%,LBBB with QRS >120ms,Patients of both 
Genders. Exclusion criteria included: Chronic non 

cardiac condition in which life expectancy is less 
than 6 months, RBBB on ECG, Asymptomatic 
patients with reduced LVEF≤35%,Patients who 
were unwilling for CRT-D implantation. Success 
of the CRT-D was ascertained on the basis of 3 
criteria: 
 One class Improvement in NYHA class of 

heart failure accessed clinically on 6th post 
CRT-D implantation day. 

 Conversion of LBBB to normal QRS 
complexes determined on ECG Immediately 
after CRT-D implantation. 

 5% or more improvement in EF measured by 
echocardiography on 6th post CRT-D 
implantation day. 

A written informed consent was taken from 
all the patients enrolled in the study. Patients 
who presented with heart failure in the 
emergency department, their ECG was done 
immediately and promptly managed by resident 
cardiologist, then shifted toward where 
echocardiography was done to determine EF and 
ventricular dyssynchrony. Patients were 

 
Figure-1: Age distribution of heart failure patients. 

 
Figure-2: Success rate of CRT-D in heart failure patients. 
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counseled about advantages and disadvantages 
of CRT-D, written informed consent for the 
procedure was obtained and patients were 
prepared for CRT-D implantation after 
arrangement of CRT-D device. The procedure 
was performed by the consultant cardiologist in 
catheterization laboratory. The correct 
implantation was ensured by the satisfactory 
positions of leads in RA, RV and CS, desired 
pacing, sensing thresholds and successful DC 
shock delivery on inducing ventricular 
tachycardia (VT). 
Data Analysis 

Data was analyzed in SPSS version 21. Mean 
and standard deviation were used for 
quantitative variables i.e. age, EF, and width of 
QRS complex while frequency and percentage 
was used for qualitative variables like gender and 
success rate. Effect modifiers like age, gender, 
NYHA class were controlled by stratification. 
Post stratification Wilcoxon Signed Ranks test 
was applied to determine the improvement in 
NYHA class, and the paired t-test was applied to 
determine the improvement in QRS width and 
EF. P-value was significant i.e. <0.05. 
RESULTS 

A total of 45 patients were included in the 
study, out of which 34 (75.6%) were male and 11 
(24.4%) were female. The mean age of the 
patients was 53.60 ± 7.887 years (range 35-67 
years) (fig-1). 

Out of 45 patients 33 (73.3%) were in NYHA 
Class III and 12 patients (26.7%) were in NYHA 
Class IV. 40 (89.0%) patients showed conversion 
of LBBB into normal QRS complexes. Pre-
procedure the mean QRS width was 132.22 msec 
and post-procedure the mean QRS width was 
118.11 msec. The two other success criteria i.e. 
one class improvement in NYHA Class and ≥5% 
improvement in EF were each achieved in 42 
(93.0%) patients (fig-2). 

Pre procedure mean EF was 24.71% and post 
procedure mean EF was 31.33%. Overall 
successful response to CRT-D was seen in 42 
(93%) patients (fig-3). 

DISCUSSION 
With advancing technologies and new 

methods of intervention, CRT-D has evolved as a 
great new d evelopment in the management of 
patients with heart failure, especially those 
refractory to optimal medical treatment. Recent 
trials are also favoring CRT-D over medical 
therapy because of the better outcome. There 
were not enough studies done in our country due 
to lack of centers and expertise capable of CRT-D 
implantation in heart failure patients. 

This Retrospective study was carried out 
among 45 patients of symptomatic heart failure. 
Three success criteria in our study were: 1) the 
conversion of LBBB into normal QRS complexes, 
2) improvement in EF by 5% or more 3) 
improvement in NYHA class by one. The first 
criteria i.e; conversion of LBBB into normal QRS 
complexes was met in 89.0% patients while other 

two criteria (improvement in EF by 5% or more 
and improvement in NYHA class by one) were 
achieved  in 93.3% patients, proving the overall 
beneficial effects of CRT-D in heart failure 
patients. These findings were in agreement with 
CARE-HF, MIRACLE and COMPANION trial 
data which support the use of CRT-D in heart 
failure patients having LBBB with QRS duration 
≥120 to 140 msec, NYHA class III or IV and EF 
≤35 percent, to reduce symptoms, duration of 
hospitalizations and overall survival6,13,14. 

In the CARE-HF trial, there were 813 
patients (mean age 67) with NYHA class III or IV 
HF (94 percent class III and 6 percent IV), an 

 
Figure-3: Overall success rate of CRT-D in heart 
failure patients. 
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LVEF ≤35 percent (mean 25%), and QRS 
prolongation (mean QRS duration 138 msec) who 
underwent CRT implantation6. The benefits 
noted were improvement in EF up to 3.7% at 3 
months. Our study was done on 45 patients, with 
mean age of 53.60 ± 7.887 years. Out of 45 
patients 33 (73.3%) were in NYHA class III and 12 
patients (26.7%) were in NYHA class IV. The 
mean QRS width was 132.22 msec, pre-procedure 
mean EF was 24.7% and post procedure mean EF 
was 31.33%. In our study, improvement in EF 
was 6.6%, which is more than that seen in CARE-
HF trial. MADIT-CRT trial has proved that CRT-
D is more beneficial as compared to ICD alone15 
while our study only evaluated the performance 
of CRT-D. 
CONCLUSION 

The success rate of CRT-D implantation was 
found to be very high (93.0%) among patients 
with heart failure who have LBBB, EF ≤ 35 % and 
NYHA Class III or IV. Patients with heart failure 
especially those who were non responder to 
maximally optimized medical treatment 
benefitted with CRT-D device. So, CRT-D, 
whenever the facilities are available, should be 
offered to the patients of refractory heart failure 
and who are unfit for cardiac transplantation. 

There is also need for future trials to 
compare the outcome of CRT-D with routine anti 
heart failure treatment. 
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