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Objective: To report appropriate (AT) and inappropriate (IT) ICD therapies in patients with ischemic and nonischemic heart 
disease, as well as early and late procedure-related complications. 

Methods: One hundred and fifty-five patients (119 male and 36 female), mean age 47 years (21-88), who underwent ICD 
implantation between 1994 and March 2003 were analyzed.  Patients were divided into the following groups:  Group I - Post-
AMI patients (n = 80); Group II - Patients with nonischemic heart disease  and LV ejection fraction < 40% (n = 45), Chagas 
disease (n = 18), idiopathic dilated cardiomyopathy (n= 12), hypertensive disease (n = 8), hypertrophic cardiomyopathy (n = 
4) and valvular heart disease (n = 3); Group III - Patients with arrhythmogenic right ventricular dysplasia (n = 13); and Group 
IV - Patients with channelopathies: Brugada Syndrome (n = 8) and idiopathic ventricular arrhythmias (n = 9). All patients 
underwent EPS before ICD implantation.  

Results: During the 26-month mean follow up, a high rate of appropriate ICD therapies (antitachycardia pacing and/or shock) 
was observed (46%) in the four groups, with no statistically significant difference. The four groups did not differ in either 
overall (8.4%) or arrhythmic mortality (1.3%). There was no correlation between appropriate ICD therapies and initial clinical 
presentation or inducible ventricular arrhythmia at EPS, and a 4% incidence of early and late procedure-related complications 
was found.  

Conclusion: The high incidence of appropriate ICD therapy and low rate of sudden death in the patients studied suggest that 
ICD is a valuable strategy in the management of ischemic and nonischemic patients previously selected by means of EPS.
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Sudden death may be defined as an unexpected death that 
usually occurs less than one hour after the onset of symptoms 
in a subject without a known potentially fatal condition1.

Sudden cardiac death (SCD) is the leading cause of death in 
developed countries, with an estimated incidence of 400,000 
new cases per year in the United States alone1-5,7, and accounts 
for 50% of all cardiovascular deaths2,4. 

Fifteen percent of the cases are associated with 
bradyarrhythmias, and SCD usually represents a final stage 
of heart failure and a form of irreversible electromechanical 
dissociation. More commonly, cardiac sudden death 
occurs after the onset of a rapid monomorphic ventricular 
tachycardia that degenerates into ventricular fibrillation6. 
Less frequently, polymorphic ventricular tachycardias and 
ventricular fibrillations are directly responsible for these 
episodes. Generally, polymorphic  arrhythmias are the 
triggering events in patients with ion channel diseases3. Dilated 

and hypertrophic cardiomyopathies, in turn, are the second 
leading cause of sudden cardiac deaths3, while iIdiopathic 
dilated cardiomyopathy accounts for 10% of the cases in the 
adult population.

Other cardiac disorders, such as congenital and valvular 
heart diseases, acquired infiltrative myocardial diseases, 
primary electrophysiological disorders, and genetic ion-
channel diseases, notably known for their arrhythmogenic 
profile, account for a small percentage of sudden death 
cases2-5,7.

Most people who suffer sudden cardiac death do not 
manifest specific prodromal signs or symptoms that may 
identify them as being at higher risk before the potentially 
fatal event4.

Therapeutic strategies aimed at preventing sudden death 
may be divided into two categories: primary and secondary 
prevention. Primary prevention refers to the attempt to prevent 
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episodes of resuscitated sudden death, documented 
ventricular arrhythmias, syncope, presyncope, palpitations, 
history of myocardial infarction or angina, functional class, and 
other related symptoms. Family history of sudden death and/or 
death of relatives at young ages was routinely questioned. After 
a thorough clinical history, a resting 12-lead electrocardiogram 
and two-dimensional echocardiogram were requested mostly 
to assess the left ventricular ejection fraction and scarred 
areas from myocardial infarction. Based on clinical history, 
a 24-hour Holter and/or exercise testing were requested. 
Patients with hypertrophic cardiomyopathy were included in 
group II, because at the time of ICD implantation their left 
ventricular function was compromised, with LVEF < 40%. 
According to the structural heart disease and the presence or 
not of left ventricular dysfunction, patients were divided into 
four groups (Tab. 1).

Clinical characteristics of patients of group 4 are 
summarized in Tables 1 and 2.

All patients underwent EPS before implantation with 
induction of sustained ventricular arrhythmia (sustained 
monomorphic ventricular tachycardia, polymorphic 
ventricular tachycardia or ventricular fibrillation). Prior to EPS, 
it was mandatory that patients with suspected acute coronary 
ischemia be excluded through evaluation of anginal symptoms 
or cardiac catheterization in selected patients. The EPS was 
performed at the Electrophysiological Laboratories of the 
Hospital Universitário and Clínica São Vicente with specialized 
medical and nursing teams. 

The protocol for ventricular stimulation was performed 
at the cycle lengths of 600, 500, and 430 ms using up to 
three extrastimuli delivered to the right ventricular apex and 
outflow tract, until a sustained ventricular arrhythmia was 
induced or not, as described in previous studies published in 
the literature16,19. Inducible sustained ventricular arrhythmia 
at EPS was defined as monomorphic ventricular tachycardia, 
polymorphic ventricular tachycardia or ventricular fibrillation 
lasting 30 seconds or longer during the programmed ventricular 
stimulation, at any cycle, at the right ventricle apex or outflow 
tract and that reverted spontaneously or could be reverted with 
rapid ventricular stimulation or external defibrillation. After the 
EPS, patients remained in hospital for at least 12 hours.

ICD implantation - During the first two years, only single-

Patient 
Groups

Group I
(n = 80)

Group II
(n = 45)

Group III
(n = 13)

Group IV
(n = 17)

Clinical 
Characteristics

Post-AMI patients 
with any degree of LV 
dysfunction

Patients with non-ischemic heart 
disease and LV dysfunction (EF 
< 40%)

Patients with 
ARVD Patients with “channelopathies”

Structural 
Heart Disease Post-AMI (CAD)

Chagas heart disease (n = 18)
Idiopathic dilated ardiomyopathy 
(n = 12)
Hypertensive disease (n = 8)
Hypertrophic cardiomyopathy
(n = 4)
Valvular heart disease (n = 3)

ARVD 

Brugada syndrome (n = 8)
Idiopathic ventricular fibrillation
(n = 5)
Idiopathic ventricular tachycardia
(n = 4)

Table 1 - Group of patients who underwent ICD implantation, according to their clinical characteristics and structural heart diseases. *(ARVD) = 
Arrhythmogenic right ventricular dysplasia.

a first potentially fatal arrhythmic event, such as sustained 
ventricular tachycardia or ventricular fibrillation. The aim of 
secondary prevention is to prevent the recurrence of such 
events in patients with history of “resuscitated” or aborted 
sudden death after a first potentially fatal arrhythmic event5.

At first, strategies for preventing sudden death focused on 
suppressing ventricular ectopic activities (extrasystoles). It took 
many years for the medical practice to understand that the 
suppression of these asymptomatic arrhythmias was not only 
inappropriate but also dangerous8,9. 

Implantable cardioverter-defibrillator was first used in 
humans in198010,11. By 1998, more than 50,000 ICDs had 
been implanted worldwide12. Since then, this figure has 
been increasing on an exponential curve. These devices were 
approved by the FDA in 1985. Initially, its effectiveness was 
tested in observational studies13. Only in the 1990s, more than 
ten years after they had been approved for clinical use, were 
the first results of randomized and prospective studies about 
implantable cardioverter-defibrillators published13,14. 

The ICD benefit in reducing mortality in patients 
resuscitated from fatal arrhythmic events, that is to say, as 
secondary prevention, is beyond doubt15. 

Objectives - To document the mid and long-term profile 
of appropriate and inappropriate ICD discharges in patients 
with ischemic and nonischemic heart diseases and those 
with less common diseases and no involvement of the left 
ventricular function, such as idiopathic ventricular arrhythmias, 
arrhythmogenic right ventricular dysplasia (ARVD), and 
Brugada syndrome and to report early and late implant-related 
complications.  

Methods
One hundred and fifty-five patients (119 male and 36 

female), mean age 47 (21 to 88) underwent ICD implantation 
between 1994 and March 2003 at the Hospital Universitário 
Clementino Fraga Filho of the Universidade Federal do Rio 
de Janeiro and at the Clínica São Vicente, Rio de Janeiro 
(Tab. 1).

Patients were previously selected from the outpatient 
clinic of these two hospitals. Anamnesis focused on previous 
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chamber ICDs were used and, later on, dual-chamber 
ICDs. According to the standard technique for endocardial 
pacemaker implantation using fluoroscopy, once the left 
subclavian vein was punctured two bipolar endocardial leads, 
in the case of dual-chamber pacemaker, were implanted. 
Subsequently, antibradycardia functions were measured 
perioperatively: stimulation thresholds in the atrium and 
ventricle, P-wave and QRS complex amplitudes, and 
impedance. As for antitachycardia functions, a single one-
joule shock was delivered to the cardoverter or defibrillator 
lead to check system impedance and VF was induced using 
the protocol for shock on the T-wave to determine the 
defibrillation threshold.

ICD programming was not consistent, because of the large 
number of patients analyzed. Overall, stimulation frequency 
was programmed at 50-60 bpm for the bradycardia zone, with 
three tachycardia detection zones (Zone 1 – heart rate between 
140 and 160 bpm; Zone 2- heart rate between 160 and 180 
bpm, and Zone 3 – heart rate above 180 bpm). In zone 3, the 
shock therapy function was routinely activated (cardioversion 
or defibrillation). Shock energy was programmed according 
to the defibrillation threshold of the surgery.

Postoperatively, patients stayed in hospital for 24 to 48 

hours  on the same antiarrhythmic drugs they were taking 
before implantation. After dismissal, patients were evaluated 
at 7, 15 and 30-day intervals. After the first month, ICD 
discharges were evaluated every three months, together with 
overall and arrhythmic mortality. At every outpatient visit, in 
addition to a thorough clinical examination, the following 
questions were raised regarding the devices: a) occurrence 
of appropriate and inappropriate discharges; b) atrial (DDD 
mode) and ventricular stimulation thresholds; c) R-wave and 
P-wave measurements; d) shock impedance.

Antitachycardia pacing therapy (ATP) and shocks triggered 
were considered 

ICD discharge, as evidenced in the interviews during the 
outpatient visits.

Statistical analysis - Comparisons were made using the 
Student’s t test for continuous variables and the Mann-
Whitney for the means among the three groups (patients with 
and without shocks considered). P �� ����� ��������������� ≤� ����� ���������������  0.05 was considered 
statistically significant. Survival analysis was based on 
nonparametric Kaplan-Meir estimates and Cox regression 
models. 

Clinical and Electrophysiological 
Characteristics of the Patients Group I (n = 80) Group II (n = 45 ) Groups III and IV (n = 30 )

Gender

Male 9 19 8

Female 71 (89%) 26 (58%) 22 (73%)

Mean Age (years) 60 (27-88) 44 (22-53) 37 (28-44)

EF function

EF < 20% 26 (32.5%) 24 (53%) 0

EF 20-30% 50 (62.5%) 16 (36%) 0

EF 30-40% 4 (5%) 5 (11%) 2 (7%)

Normal EF 0 0 28 (93%)

Initial clinical presentation

SMVT 57 (71%) 17 (38%) 11 (37%)

Resuscitated sudden death 6 (4%) 7 (15%) 7 (23%)

Syncope/Presyncope 14 (17.5%) 19 (42%) 11 (37%)

NSVT 3 (7.5%) 2 (5%) 1 (3%)

EPS

SMVT 70 (87.5%) 32 (71%) 12 (40%)

Poly VT/VF 10 13 15 (50%)

Normal 0 0 3

Use of antiarrhythmic drugs (% of patients)

Amiodarone 95% 90% 39%

Sotalol 5% 10% 35%

None 26%

Follow-up > 1 year (% of patients) 85% 90% 95%

EF- ejection fraction; SMVT - sustained monomorphic ventricular; NSVT - nonsustained ventricular tachycardia; VT - ventricular tachycardia; VF - ventricular fibrillation

Table 2 - Clinical and electrophysiological characteristics of the four groups of heart-disease patients.
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Results
Patients’ general characteristics - In the four groups, there 

was a male predominance (77%) among patients undergoing 
ICD implantation (Tab. 2).

Most patients in groups I and II had major impairment 
of left ventricular function. After ICD implantation, use of 
antiarrhythmic drugs was encouraged in order to reduce 
incidence of inappropriate discharges. In groups I and II, 95% 
and 90% of the patients, respectively, were using amiodarone 
before ICD implantation. In group III, 60% of the patients were 
using amiodarone, and 35%, sotalol.

Profile of appropriate ICD discharges - At a mean follow-up 
of 26 months, a high rate of patients experienced appropriate 
ICD discharges (antitachycardia pacing  and/or shock therapy) 
in the four groups of heart disease patients (Figure 1), with 
a mean value of 46%. There was no statistically significant 
difference in the percentage of patients who had appropriate 
ICD discharges in the four groups. 

When compared and analyzed separately, Group II heart 
diseases did not differ significantly in terms of appropriate 
ICD discharges (Figure 2).

Chronic Chagas heart disease - During a mean follow-
up of 39.7 months (8-72 months), ICD discharges of 18 
patients with chronic Chagas heart disease (12 female and 
6 male), mean age 37.3 (15-54 years), were evaluated. As 
with the post-AMI group (Group I), chagasic patients with 
and without ICD discharges did not differ in age, gender, 
and left ventricular function. Initial clinical presentation and 
inducible ventricular arrhythmia at EPS, as well as the use of 
antiarrhythmic drugs before and after implantation, did not 
influence the appropriate ICD discharge pattern. Only 1 of 
18 of the chagasic patients had inappropriate ICD discharges. 
The retrospective analysis of intracavitary electrograms was 
suggestive of supraventricular tachycardia.

There were four deaths during follow-up of from 1 to 
2,920 days postimplantation. The five-year survival rate was 
80%. Two-fourths of those who died belonged to the group 
with discharges. Three deaths were cardiac (congestive heart 
failure) and one was noncardiac (bacterial pneumonia and 
sepsis). A Kaplan-Meier curve depicting survival probability is 
shown in Figure 3. Five of 18 (27%) chagasic patients treated 
with ICD implantation showed the additional finding of sinus 
dysfunction at EPS. 

Group III - Arrhythmogenic right ventricular dysplasia - 
Thirteen ARVD patients were analyzed (Tab. 4). The diagnosis 
of arrhythmogenic right ventricular dysplasia was based on the 
clinical, pathoanatomical, and electrocardiographic criteria 
proposed by the European Society of Cardiology18. 

In a mean follow-up of 51 months (30 to 67 months), 
8 of 13 the patients with arrhythmogenic RV dysplasia had 
appropriate  ICD discharges. Of these, 90% were experienced 
in the first 12 months after ICD implantation, with a significant 
decrease in discharges over the years. Patients with and without 
appropriate ICD discharges did not differ in age, gender, left 
ventricular function, follow-up time, use of antiarrhythmic 
drugs, overall mortality and profile of inappropriate ICD 
discharges.  Other arrhythmias detected during the EPS of 
these patients included sustained atrial arrhythmias, such as 
atrial flutter and fibrillation, found in two and one patient, 
respectively. 

Of the 13 patients, four (31%) had inappropriate ICD 
discharges, one patient for sinus tachycardia, two for 
supraventricular tachyarrhythmia, and one patient while 
dealing with electricity. No inappropriate discharges due to 
T-wave oversensing was found.

There were no complications directly related to the ICD 
implantation nor any record of right ventricle perforation 
during the ventricular lead placement. 

Group IV – Channelopathies - Brugada Syndrome: 
Three of the eight patients (33%) with Brugada syndrome 
had appropriate ICD therapies. Three patients (37%) had 
inappropriate ICD discharges. The retrospective analysis of 
intracavitary electrograms suggested that in one patient these 
discharges were secondary to sinus tachycardia episodes. In 
the other two they had been triggered by supraentricular 
tachycardias.

Group I - Thirty-five of the 80 (44%) patients with previous 
myocardial infarction and ventricular dysfunction who 
underwent ICD implantation had appropriate discharges at 
some point during the clinical follow-up (Figure 1). Patients 
with and without appropriate ICD discharges did not differ in 
age, gender, and left ventricular function (Tab. 3). Mortality rate 
was not higher among patients with and without appropriate 
ICD discharges (p = 0.18). Amiodarone was the antiarrhythmic 
drug used in 95% of the patients with and without discharges. 
The antiarrhythmic drug was maintained after implantation 
in an attempt to reduce appropriate ICD discharges and/or 
prevent the first shock from occurring. 

Initial clinical presentation and inducible ventricular 
arrhythmia at the electrophysiological study did not serve as 
markers to identify patients who did or did not experienced 
appropriate ICD discharges.

Group II - Forty-eight percent of the patients had some 
kind of appropriate ICD therapy during clinical follow-up. 

Fig 1 - Appropriate ICD discharges (% of patients) in the four groups show very 
similar discharge rates.
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Idiopathic ventricular arrhythmias - No patient with 
idiopathic ventricular fibrillation had ICD discharges, whereas 
all patients with idiopathic ventricular tachycardia had some 
ICD discharge during clinical follow-up.

Inappropriate discharges - In the four groups analyzed, 
9.7% had inappropriate ICD therapies at some point of the 
clinical follow-up. �����������������������������������������    Forty-seven percent of all inappropriate 
discharges were found in Groups III and IV. Patients with ARVD 
and Brugada syndrome accounted for the greatest number of 
inappropriate ICD therapies. A great part of these therapies 
were triggered by supraventricular tachyarrhythmias. After 
these arrhythmias were successfully ablated, inappropriate 
ICD therapies were no longer documented. 

Statistically, patients in groups III and IV showed higher rates 
of inappropriate discharges, when compared with those of 
the other two groups. Comparing Groups I and Group II, we 
had a p value of 0.02; in the comparative analysis of Groups 

Therapies +
(n = 35)

Therapies -
(n = 45) p value

Male 25 (88%) 34 (77%) NS

Deaths 5 (14%) 3 (7%) NS

LV dysfunction

EF 25%-40% 22 (64%) 36 (81%) NS

EF <25% 12 (36%) 9 (19%) NS

Clinical SMVT 22 (64%) 26 (58%) NS

EPS with SMVT 31 (88%) 42 (93%) NS

Nº of ES Dual-site RV pacing (48%) Dual-site RV pacing (65%) NS

Follow-up > 1 year 33 (96%) 33 (77%) NS

Amiodarone use 100% 95% NS

EF- Left ventricular ejection fraction (LV); SMVT- sustained monomorphic ventricular tachycardia; EPS- electricalphysiological study; Nº. of ES = number 
of right ventricle (RV) extrastimuli  to induce a sustained ventricular arrhythmia. Initial clinical presentation and inducible ventricular arrhythmia at the 
electrophysiological study did not serve as markers to identify patients who did or did not experienced appropriate ICD discharges.

Table 3 - Clinical and electrophysiological characteristics of patients with (therapies +) and without (therapies -) 

appropriate ICD therapies in Group I (post-AMI patients). 

Fig. 2 - Appropriate ICD discharges (including antitachycardia pacing and 
shock therapies) in group II.
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II and III this value was 0.035.Groups I and II did not differ in 
terms of inappropriate ICD therapies.

Overall and arrhythmic mortality - There were 14 deaths 
(11.2% from overall mortality) in the clinical outpatient follow 
up of the 155 patients. Of these, eight belonged to Group I  
(10% of the 80 patients analyzed), four belonged to group II 
(8.8% of the 45 patients analyzed), and 2 belonged to Groups 
III and IV (6.6% of the 30 patients analyzed), as shown in Table 
5. Comparatively, mortality rates in the four groups of heart 
disease were similar.

Procedure-related complications - Two early procedure-
related complications occurred. Two patients died during 
implantation. Two of the 155 patients experienced late 
generator pocket infection, requiring pulse-generator 
explantation and antibiotic therapy. Both patients evolved 
satisfactorily and had their ICD reimplanted after the infection 
had  resolved. One patient experienced infective endocarditis, 
diagnosed by the presence of vegetation on the ventricular 
lead. 

Discussion
The primary purpose of this study is to describe the 

outpatient clinical follow-up of patients with a wide range 
of heart diseases that underwent ICD implantation in two 
reference centers for the treatment of cardiac arrhythmias in 
Rio de Janeiro. 

Theoretically, evaluating a higher or lower incidence of 
ICD discharges in each group of patients, the individual 
benefit of this therapeutic strategy in preventing sudden death 
in the outpatient setting could be inferred. Yet, this is not 
entirely true, because several shocks and/or antitachycardia 
pacing may treat arrhythmic episodes that would resolve 
spontaneously and not necessarily evolve to death19,20. 

Given the absence of a control group using antiarrhythmic 
drugs, overall and arrhythmic mortality analysis was 
compromised. The attempt to correlate ICD discharge greater 
occurrence with a worse prognosis was a valid alternative 
to gain  insight into the benefit of ICD in different heart 
diseases.

Based on the fact that appropriate ICD therapies prevent 
death, one may conclude that at least half of the patients 
stratified as at high risk by history and clinical presentation 
associated with an EPS would be dead had they not undergone 
ICD implantation. 

Patients/clinical 
characteristics Gender Age

(years)
Mean follow-up

(months) Ejection fraction (EF) Initial clinical 
presentation

Patient 1 M 25 31 Normal Syncope

Patient 2 M 38 39 Normal Syncope

Patient 3 M 49 53 30-40% NSVT

Patient 4 M 44 30 30-40% SMVT

Patient 5 F 52 51 Normal SMVT

Patient 6 M 54 47 Normal Sudden death

Patient 7 M 50 67 Normal SMVT

Patient 8 M 35 62 Normal SMVT

Patient 9 M 45 70 Normal SMVT

Patient 10 F 34 48 Normal Syncope

Patient 11 M 40 65 Normal SMVT

Patient 12 M 15 47 Normal SMVT

Patient 13 M 22 50 Normal SMVT

SMVT- Sustained monomorphic ventricular tachycardia; NSVT- nonsustained ventricular tachycardia; Syncope- Unexplained syncope or presyncope, Sudden 
death- patients resuscitated from sudden death.  M: male; F: female.

Table 4 – Clinical features of arrhythmogenic right ventricular dysplasia (ARVD).

Group I
(n = 80)

Group II
(n = 45)

Group III
(n = 30)

Group IV
(n = 155)

Cardiac Cause 5 (6.25%) 2 (4.4%) 1 (3.3%) 8 (4.5%)

Noncardiac Cause 2 (2.5%) 1 (2.2%) 1 (3.3%) 4 (2.6%)

Sudden Death 1 (1.25%) 1 (2.2%) 0 2 (1.3%)

Total 8 (10%) 4 (8.8%) 2 (6.6%) 14 (8.4%)

Table 5 - Overall and specific mortality in the four groups of heart disease
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No patient underwent ICD implantation without prior EPS 
with induction of sustained ventricular arrhythmia (except 
three very specific cases, which were not included in this 
analysis). 

Until completion of this study, randomized clinical trials 
failed to demonstrate the utility of these devices in preventing 
sudden death in the group of non-ischemid  patients44. Despite 
not constituting the majority of patients analyzed, the group 
of patients with Chagas disease provided the most practical 
information for this study.  Half of the chagasic patients who 
underwent ICD implantation had appropriate ICD discharges. 
As previously noted, these patients were already at a higher 
arrhythmic risk, considering their degree of ventricular function 
involvement. Even under amiodarone, they underwent 
EPS and, in case of inducible ventricular arrhythmia, ICD 
implantation was performed. Chagasic patients have proved 
to be at high risk of sudden death, considereing the high rates 
of appropriate therapies observed21-23. 

Patients with post-AMI ischemic heart disease formed 
the largest group of patients analyzed. It should be noted 
that these patients had already been stratified by clinical 
history and ventricular function13,24 as at higher risk, and that 
they also benefited, like the chagasic patients, from the ICD 
implantation.

In patients with unexplained syncope or NSVT on 24-
hour Holter, that represented a small number of our sample, 
ICD implantation was performed as primary prophylaxis. 
These patients did not show a very aggressive pattern of 
ICD discharge and, at first, seemed not to benefit from ICD 
implantation to the same extent as the others, but since they 
were a minority even in the ischemic group, it would be 
premature to conclude that this strategy is not beneficial for 
this group of patients, since the opposite was recently well 
documented in the literature25,26. 

The most aggressive pattern of appropriate ICD discharges 
(that is, the highest number of appropriate therapy per patient) 
was found in the group of patients with arrhythmogenic right 
ventricular dysplasia. This information has confirmed the 
clinical impression that, in fact, this group of patients, after 

invasive and noninvasive risk stratification, would not benefit 
from the use of antiarrhythmic medication alone and that ICD 
is mandatory in selected patients7,11,13,14.

A significant rate of inappropriate therapies was observed 
in nonischemic patients without structural heart disease. The 
number of inappropriate discharges in patients of Groups III 
and IV was statistically significantly higher, reflecting a greater 
incidence of supraventricular arrhythmias in these younger 
patients without significant left ventricular dysfunction, as 
evidenced in the literature27. 

Apparently, the acute and chronic values of the R-wave did 
not influence the occurrence of inappropriate therapies.

With regard to the ICD role in reducing mortality, the rate 
of sudden cardiac death was found to be low in the study 
sample: 1.25% in patients with ischemic heart disease, 2.2% in 
patients with Chagas disease, and 0% in the group of patients 
with nonischemic heart disease without involvement of the left 
ventricular function. In the present analysis, cardiac etiology, 
notably progression of heart failure, accounted for the greater 
number of deaths in groups I and II, as it has been reported 
by other authors24.

No independent clinical or electrophysiological predictor 
capable of identifying ischemic and nonischemic patients at 
higher risk of having ICD appropriate discharge was found, 
unlike what was observed in case reports or small observational 
studies 28-31. There was a low rate of early and late procedure-
related complications, comparable to those found in other 
centers throughout the world 32. 

Conclusion
This is the first Brazilian study to analyze the impact of ICD 

in the outcome of patients with different underlying heart 
diseases and degrees of ventricular dysfunction at high risk 
of sudden death. The high rate of appropriate ICD therapy 
and low number of sudden deaths in this ICD-implanted 
population validate the risk stratification strategy for sudden 
death employed.
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