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Chapter 2

Mortality in Prophylactic ICD Recipients: 
Development and validation of a clinical 
risk score.
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Abstract

Introduction: To reduce sudden cardiac death, implantable cardioverter defibrillators (ICDs) are 
indicated in patients with ischemic and non-ischemic dilated cardiomyopathy and a left ventricular 
ejection fraction (LVEF) ≤35%. 
Current guidelines do not recommend device therapy in patients with a life expectancy less than 1 
year since benefit in these patients is low. In this study, we evaluated the incidence and predictors 
of early mortality (<1 year after implantation) in a consecutive primary prevention population.

Methods and results: Analysis was performed on a prediction and validation cohort. The primary 
endpoint was all cause mortality at 1 year. The prediction cohort comprised 861 prophylactic ICD 
recipients with ischemic cardiomyopathy or dilated cardiomyopathy from the Academic Medical 
Center (Amsterdam) and Thorax Center Twente (Enschede). Detailed clinical data were collected. 
After multivariate analysis, a risk score was developed based on age ≥75 years, LVEF ≤20%, history 
of atrial fibrillation and eGFR ≤30ml/min/1.73m2. Using these predictors, a low (≤1 factor), 
intermediate (2 factors) and high (≥3 factors) risk group could be identified with 1-year mortality 
of respectively 3.4, 10.9 and 38.9% (p<0.01). Afterwards, the risk score was validated in 706 
primary prevention patients from the Erasmus Medical Center (Rotterdam). One-year mortality was 
respectively 2.5, 13.2 and 46.3% (all p<0.01).

Conclusion: A simple risk score based on age, LVEF, eGFR and atrial fibrillation can identify patients 
at low, intermediate and high risk for early mortality after ICD implantation. This may be helpful in 
the risk assessment of ICD candidates.

Kraaier K, Scholten MF, Tijssen JG, Theuns DA, Jordaens LJ, Wilde AA, van Dessel PF.
Europace. 2014;16(1):40-6
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Methods

Study population
The study assessed consecutive patients with ischemic cardiomyopathy or dilated cardiomyopathy 
and LVEF ≤35% (‘SCD-HeFT profile’) who underwent prophylactic ICD implantation according to the 
current ESC Guidelines for Prevention of Sudden Cardiac Death(1) at the Academic Medical Center 
(Amsterdam, the Netherlands), Thorax Centrum Twente (Medisch Spectrum Twente, Enschede, the 
Netherlands) between April 2002 and December 2008. These patients constituted the early mortality 
prediction cohort. Similarly, a cohort of patients with ischemic or non ischemic cardiomyopathy who 
received a prophylactic ICD implantation (January 2004 to December 2009) at the Erasmus Medical 
Center (Rotterdam, the Netherlands) was selected to serve as a validation cohort. 

Data collection
All patients, baseline demographic and clinical variables were collected by review of medical 
records. Vital status was determined with the use of the medical record or civil registration. 
Patients were followed up to 1 year with scheduled device interrogations every 3-6 months. 
Primary endpoint was early mortality, which was defined as all-cause one-year mortality.

Statistics
Firstly, the prediction group was used to study predictors for early mortality and to develop a 
multivariate risk score model. Afterwards, the risk score model was applied to the Rotterdam 
cohort to assess its predictive accuracy.
 To develop the early mortality risk score, event rates of early (all-cause) mortality were 
analysed by means of Kaplan-Meier cumulative survival analysis and logistic regression. For each 
continuous variable, several analyses using different cut-off points were performed to find the 
most predictive cut off value, before transforming the continuous variable in a categorical variable.
All univariate predictors with a p-value <0.20 were included in the multivariate proportional hazard 
model. Using backward stepwise selection, all variables with a p-value >0.10 were excluded. 
 A risk score was composed by accumulating significant predictors, assigning a value of 1 to 
the presence of each risk factor, and a 0 to its absence. Risk scores were analysed using Kaplan-
Meier cumulative survival analysis and Cox regression. Afterwards, the score was validated in 
a primary prevention cohort from the Erasmus Medical Center in Rotterdam using multivariate 
analysis, Kaplan-Meier cumulative survival analysis and Cox regression to prove its significance in 
an independent cohort.
 

Introduction

Since the efficacy of implantable cardioverter defibrillator (ICD) implantation in reducing mortality 
in a primary prevention population was proven in several studies, ICDs are indicated in patients 
with ischemic or non-ischemic dilated cardiomyopathy and a left ventricular ejection fraction (LVEF) 
≤35%.(1) 

However, only a minority of patients experience life threatening ventricular arrhythmia (VA) necessi-
tating ICD therapy.(2;3) Better patient selection is therefore important to maintain maximum survival 
benefit of ICD implantation while reducing the number of unnecessary implants and possible com-
plications. Furthermore, it was shown in the MADIT-II and SCD-HeFT trials that survival in the first 
10-18 months was equal in both the ICD treated group and the conservatively treated group.(2;3) The 
lack of this benefit can possibly be explained by a high rate of non-sudden cardiac death. Current 
guidelines do not recommend device therapy in patients with a life expectancy of less than 1 year, 
but at present clinical tools for estimating 1-year mortality risk are lacking.(1) It may therefore be 
worthwhile to identify patients who are at high risk for early death despite ICD implantation (< 1 
year), since survival benefit of the ICD will be low in this group of patients. 

The objective of this study was to develop and externally validate a model to predict early mortality. 
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CVA/TIA

Yes 7.4 (5/68) 1.64 (0.65-4.19) 0.30

No 4.6 (36/790) – –

AF

Yes 8.7 (18/207) 2.57 (1.39-4.67) 0.02

No 3.5 (23/654) – –

Medication

Betablocker

Yes 3.7 (24/654) 0.44 (0.24-0.83) 0.01

No 8.1 (16/197) – –

ACEi/ARB

Yes 3.9 (24/654) 0.32 (0.16-0.66) 0.02

No 11.4 (10/88) – –

Diuretics

Yes 5.3 (34/640) 1.88 (0.79-4.48) 0.15

No 2.9 (6/210) - -

Statin

Yes 4.5 (26/579) 0.87 (0.45-1.66) 0.66

No 5.1 (14/272) – –

Etiology

iCMP 5.2 (30/578) – –

dilCMP 4.0 (11/272) 0.61 (0.24-1.55) 0.30

LVEF (%)

>30 2.7 (6/222) – –

20-30 5.3 (21/394) 2.00 (0.81-4.95) 0.14

<20 6.4 (14/218) 2.43 (0.93-6.33) 0.07

NYHA class

I-II 3.6 (21/582) 1.93 (1.04-3.60) 0.04

III-IV 6.9 (19/278) – -

QRS duration (ms)

≥120 6.4 (25/391) 2.01 (1.06-3.81) 0.03

<120 3.2 (14/448) – –

eGFR (ml/min/1.73m2)

>90 4.3 (7/163) – –

60-90 3.4 (14/415) 1.26 (0.51-3.13) 0.61

30-60 7.2 (16/205) 1.75 (0.72-4.24) 0.21

<30 16.0 (4/25) 4.11 (1.20-14.08) 0.02

Results

Demographics 
The initial prediction cohort consisted of 861 patients. The mean age overall was 62.7 ± 10.2 years. 
Patients were predominantly male (79%) and the mean LVEF was 24.2 ± 8.6%. 
A total of 41 deaths (4.8%) occurred within the first year of follow-up. The mean time from ICD 
implant to death was 163 days (range 3-363 days). Four of these patients received an appropriate 
shock – two patients on the day of death, and therefore without gain in life expectancy. Of the 
other two patients, one patient had a life gain of 57 days following appropriate ICD therapy, the 
other patient 116 days. 

Predictors of early mortality
In the univariate analysis, early mortality was related to age ≥75 years (p=<0.001), QRS duration 
≥120ms (p=0.03), a history of atrial fibrillation (p=0.01), LVEF ≤20% (p=0.04), estimated glomerular 
filtration rate (eGFR) ≤30ml/min/1.73m^2, type of device (p=0.03) and NYHA functional class 
≥ 3 (p=0.04). The use of beta-blockers and ACE-inhibitor or angiotensin-II-receptor blocker was 
protective (p=0.01 and 0.02). A trend towards early mortality was found in patients with chronic 
obstructive pulmonary disease (p=0.09). More detailed data can be found in table 1. 

Table 1: Baseline characteristics and univariate analysis in prediction cohort

Variable Percentage mortality 
(death/total)

HR (95% CI) p

Sex

Male 5.0 (34/678) 1.32 (0.58-2.97) 0.51

Female 3.8 (7/183) – –

Age (years)

<65 3.6 (16/450) – –

65-75 3.5 (11/313) 1.01 (0.47-2.17) 0.98

>75 14.3 (14/98) 4.26 (2.08-8.70) <0.001

Comorbidities

Hypertension

Yes 5.8 (12/208) 1.32 (0.67-2.57) 0.43

No 4.5 (29/650) – –

COPD

Yes 8.8 (7/80) 2.02 (0.90-4.56) 0.09

No 4.4 (34/778) – –

DM

Yes 4.5 (7/157) 0.92 (0.41-2.08) 0.89

No 4.9 (34/701) – –
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Derivation of risk score
All risk factors that proved to be significant during multivariate analysis (age ≥75 years, LVEF ≤ 20%, 
eGFR ≤ 30 ml/min.73m2 and any history of atrial fibrillation) were used to construct the risk model. 
In patients without any risk factor, 3% died (10/332); in patients with 1 risk factor 3.8% (13/345); 
in patients with 2 risk factors 10.9% (11/101); and in patients with 3 or 4 risk factors 38.9% (7/18). 
In 65 patients, no score could be calculated because of incomplete data. None of these patients 
died. Patients with 0 or 1 risk factors were considered as low risk group with a mortality of 3.4%, 
patients with 2 risk factors were considered as intermediate risk group with a mortality of 10.9%., 
and patients with ≥ 3 risk factors as high-risk group with mortality of 38.9% (figure 1a). Compared 
to the low risk group, the intermediate risk group had a hazard ratio for early mortality of 3.4 (95% 
CI 1.7-7.0; p=0.001). In the high risk group, the hazard ratio was 14.5 (95%CI 6.2-33.8; p<0.001). 

Figure 1: Mortality curves in the prediction and validation cohort
Kaplan-Meier survival curve for early mortality in prediction cohort (A) and validation cohort (B). Groups are based 
on low (0-1 risk factors), intermediate (2 risk factors) or high risk (≥3 risk factors). 

Type of device

Single lead 3.4 (13/382)

Dual lead 8.1 (17/211) 2.43 (1.18-5.00) 0.02

Biventricular 4.2 (10/238) 1.25 (0.55-2.84) 0.60

Baseline characteristics were missing for some patients. HR = hazard ratio; CI = confidence interval; COPD = 
chronic obstructive pulmonary disease; DM = diabetes mellitus; CVA = cerebrovascular accident; TIA = transient 
ischemic attack; AF = atrial fibrillation; ACEi = ACE-inhibitor; ARB = angiotensin receptor blocker; iCMP = ischemic 
cardiomyopathy; dilCMP = dilated cardiomyopathy; LVEF = left ventricular ejection fraction, NYHA = New York Heart 
Association; eGFR = estimated glomerular filtration (MDRD-method).

All categorical variables with a p-value ≤0.20 were included in the multivariate model. After 
backward stepwise selection, age ≥ 75 years (p<0.001), eGFR ≤30ml/min/1.73m2 (p=0.06), a history 
or presence of atrial fibrillation (p=0.02) and LVEF ≤20% (p=0.04) remained significant (table 2).

Table 2: Multivariate analysis

HR (95% CI) p

Age ≥ 75 year 3.94 (1.94-8.02) <0.001

COPD – NS

History of AF 2.17 (1.11-4.22) 0.02

LVEF ≤ 20% 2.00 (1.04-3.83) 0.04

QRS ≥ 120ms – NS

GFR < 30 ml/min/1.73m2 3.14 (0.96-10.30) 0.06

NYHA ≥ 3 – NS

Type of device – NS

HR = hazard ratio; CI = confidence interval; COPD = chronic obstructive pulmonary disease; AF = atrial fibrillation; 
LVEF = left ventricular ejection fraction; eGFR = estimated glomerular filtration (MDRD-method); NYHA = New York 
Heart Association.
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Validation of risk score in ischemic or dilated cardiomyopathy
In the combined prediction and validation cohort, there were a total of 996 patients with an 
ischemic cardiomyopathy and 497 patients with a dilated cardiomyopathy. Figure 2 shows the 
Kaplan-Meier mortality curves for patients with ischemic (figure 2a) and dilated cardiomyopathy 
(figure 2b). In patients with an ischemic cardiomyopathy one-year mortality was 4.5% (55/996). 
Mortality rates were 3.5% (30/849), 13.4% (17/127) and 40% (8/20). Hazard ratios for mortality 
(compared to low risk were respectively 4.1 (95%CI 2.2-7.4; p<0.01) and 13.3 (95%CI 6.1-29.0; 
p<0.01). 
 In the patients with dilated cardiomyopathy, the event rate was 3.6% (18/497). Mortality rates 
were 1.9% (8/429), 8.8% (5/57) and 45.5% (5/11). Compared to the low risk group, hazard ratios 
were 5.0 (95% CI 1.6-15.3; p<0.01) and 31.7 (95% CI 10.7-100.4; p<0.001). 

Figure 2: Mortality curves for ischemic and dilated cardiomyopathy
Kaplan-Meier survival curve for early mortality in validation cohort based on low, intermediate and high risk in 
patients with (A) ischemic cardiomyopathy and (B) dilated cardiomyopathy.

Shock therapy
During follow up, 137 patients (9.2%) received a shock in respons to fast ventricular tachycardia 
or ventricular fibrillation. Appropriate shock therapy was most frequent in the intermediate risk 
group (13.7%). In the low risk group 8.6% received an appropriate shock, and in the high risk 
group only 6.5% received an appropriate shock. 

Validation of the risk score
The validation cohort consisted of 706 consecutive patients from the Erasmus Medical Center 
(Rotterdam, the Netherlands). There were no substantial differences in baseline characteristics 
between the prediction and validation cohort (table 3). One-year mortality was 4.7% (33/706), 
which was comparable to early mortality in the prediction cohort (4.8%). Figure 1b shows the 
Kaplan-Meier mortality curves for low, intermediate and high risk groups. Mortality was 2.5% 
(15/601) for the low risk patients, 13.2% (11/83) for the intermediate risk patients and 46.3% 
(6/13) for the high risk patients. Hazard ratios for early mortality, compared to the low risk group, 
were 5.7 (95%CI 2.6-12.4; p<0.01) for the intermediate group and 23.4 (95%CI 9.1-60.3; p<0.01) for 
the high risk group. 
 

Table 3: Baseline characteristics prediction and validation cohort

Variable Prediction (n=861) Validation (n=706) p

Sex

Male 678 (78.7%) 547 (77.5%) 0.55

Age 62.7±10.2 60.0±12.1 <0.01

Comorbidities

Hypertension 208 (24.4%) 127 (18.0%) <0.01

COPD 80 (9.3%) 78 (11.0%) 0.26

DM 157 (18.3%) 168 (23.8%) <0.01

CVA/TIA 68 (7.9%) 73 (10.3%) 0.09

History of AF 207 (24.0%) 199 (28.2%) 0.06

Etiology

iCMP 578 (67.1%) 467 (66.1%) 0.68

dilCMP 286 (33.2%) 239 (33.9%) 0.79

LVEF (%) 24.3±8.7 25.9±8.4 <0.01

NYHA ≥3 278 (32.3%) 285 (40.4%) <0.01

QRS (ms) 127±33 135±35 <0.01

eGFR (ml/min/1.73m2) 74.4±63.3 73.0±68.4 0.69

Early mortality 41 (4.8%) 33 (4.7%) 0.94

Baseline characteristics were missing for some patients. Continuous data are expressed as mean±SD and categorical 
as n(%). COPD = chronic obstructive pulmonary disease; DM = diabetes mellitus; CVA = cerebrovascular accident; 
TIA = transient ischemic attack; AF = atrial fibrillation; ACEi = ACE-inhibitor; ARB = angiotensin receptor blocker; 
iCMP = ischemic cardiomyopathy; dilCMP = dilated cardiomyopathy; LVEF = left ventricular ejection fraction, NYHA = 
New York Heart Association; eGFR = estimated glomerular filtration (MDRD-method).
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the natural progress of aging itself with its related increasing mortality rate. This is also shown in 
the long term mortality scores, the risk factors are comparable, only in a less severe state.(13-16)

 This study has several limitations. Current guidelines already recommend not to implant 
ICDs in patients with a life expentancy of less than 1 year. Therefore, patients included in this 
study were already selected because of presumed longevity. Despite this “selection bias”, it was 
still possible to identify a small percentage of patients with a significant risk of early mortality. In 
addition, in a small percentage of patients, we were not able to calculate a risk score because of 
missing values. However, because all of these patients stayed alive and were probably of low or 
intermediate risk (most patients had a risk score <2 with 1 missing), the statistical effect will be 
minimal. 

Table 4: Overview of existing studies evaluating early mortality

Author Patient and baseline 

characteristics

Mortality Predictors Risk

Parkash (2006)(4) Total: 469

Prediction: 228

Validation: 241

Mean age: 65±15 years

Men: 76%

Primary prevention: 

36%

CAD: 63%; iCMP: 55%

dilCMP: 19%

LVEF: 35±16%

11.8% Age > 80 years 

History of AF

Creatinine > 1.8 mg/dL

NYHA class III or IV

0 risk factors: 2.1%

1 risk factor: 8.9% 

2 risk factors: 37.5%

≥3 risk factors: 42.0%

Stein (2009)(5) Total: 1703

Mean age: 67±12 years

Men: 82%

Primary prevention: 

48%

Prior MI: 72%

LVEF: 32±12%

16.0% History of AF 

DM

Low BMI

Low MAP

Low functional class

--

Discussion

In our study, we found that early mortality occurs in 4.8% of the primary prevention ICD recipients. 
With a simple risk score, we could differentiate between high, intermediate and low risk patients. 
In particular, the presence of 3 or more risk factors was associated with an early mortality 
occurrence of almost 40%, in both ischemic cardiomyopathy and dilated cardiomyopathy patients. 
 Furthermore we showed that shock therapy was least frequent in the high risk group, 
indicating that ventricular arrhythmia may not be the prevalent cause of death in these high risk 
patients.

Risk scores may play an important role in selection of patients suited for an ICD. There are 
several studies exploring early mortality after ICD implantation in patients with ischemic or 
dilated cardiomyopathy (table 4).(4-9) In comparison to these other studies, the percentage of 
early mortality is relatively low in our population.(4-6) Possible explanations are the differences in 
percentages of primary indication ICD implantations and the mean age of included patients.(4-7) 

Contrary to all prior studies, we only included patients with a primary prevention indication for 
ICD therapy. In the other studies regarding early mortality, percentages of secondary prevention 
ICDs varied from 25-100%. Secondary prevention is associated with higher mortality rates.(10) 
In the studies by Parkash and Stein, no data about differences in mortality between primary and 
secondary prevention were reported and ICD indication was not added to the analysis.(4;5) Ertel et 
al.(6) included only patients with an age above 80 years. Clearly, age can be considered a risk factor 
for mortality by itself, especially for non-arrhythmic death.(11;12) Comparison of our data with this 
study is therefore difficult.

The currently presented risk score model has several advantages over previously reported risk 
models. Firstly, our study is the first study to focus only on primary prevention patients. We think 
that, especially in these patients, selection of the appropriate candidates is important since in 
contrast to secondary prevention only a minority will receive ICD therapy while all recipients are 
prone to complications associated with ICD carriage. Secondly, an important feature of the current 
study is the validation of the risk score in an independent cohort. Most prior studies performed 
validation of their risk model within the same cohort by means of statistical techniques like 
bootstrapping. In our study, we found similar results in the external validation cohort as in the 
prediction cohort, with significant differences in early mortality between low (2.5%), intermediate 
(13.2%) and high risk patients (46.3%). Finally, the strength of this study is that it was specially 
designed to study early mortality. In this respect, our risk score differs from the early mortality 
risk score of Kramer et al.(8), which claims to predict 1-year mortality based on predictors for 
mortality in patients with a mean follow-up of 3.1 years. They proved that their score was useful 
in predicting early mortality. However, they found a substantially lower mortality rate in their 
high risk cohort compared to ours (18.2% versus 44%), despite a comparable 1-year mortality rate. 
We hypothesise that, in analysing mortality, one should distinguish between risk factors for early 
and late mortality. Early mortality seems primarily determined by severe medical conditions, such 
as severe renal dysfunction or severe left ventricular dysfunction, and high age. In contrast, when 
predicting long term mortality, the influence of time becomes more important. This would include, 
for example, the natural deterioration of renal function or left ventricular function with age and 
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Conclusion

A simple risk score based on age above 75 years, an estimated glomerular filtration rate below 30 
ml/min/1.73m2, a left ventricular ejection fraction below 20% and a history of atrial fibrillation can 
identify patients at low, intermediate and high risk for early mortality after ICD implantation. This 
may play an important role in selection of patients suited for an ICD. 

Kao (2010)(7) Total: 507

Mean age: 65±11 years

Men: 78%

Primary prevention: 0%

Prior MI: 46%

Mean LVEF: 32±13%

10.6% Advanced age

Use of ACEi

Lower QoL

--

Ertel (2010)(6) Total: 225

Mean age: 83±3 years

Men: 80%

Primary prevention: 

42%

IHD: 85%

LVEF: 32±13%

16.4% LVEF ≤20%

Lack of betablocker use

--

Kramer (2012)(8) Total: 2717 

Prediction: 905

Validation: 1812

Mean age: 65±15 years

Men: 77%

Primary prevention: 

75%

iCMP: 58.1%

dilCMP: 24.5%

LVEF: 31%

4.2% PAD^

Age ≥ 70 years^

Creatinine ≥2.0 mg/dL~

LVEF ≤ 20%^

^1 point

~2 points

0 points: 1.7%

1 points: 4.0%

2 points: 6.9%

3 points: 15.5%

≥4 points: 18.2%

AF = atrial fibrillation; DM = diabetes mellitus; BMI = body mass index; MAP = mean arterial pressure; ACEi = ACE-
inhibitor; QoL = quality of life; LVEF = left ventricular ejection fraction; PAD = peripheral artery disease.
  



42 43

References

(1)  Zipes DP, Camm AJ, Borggrefe M et al. ACC/AHA/ESC 2006 Guidelines for Management of Patients With 
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death: a report of the American College of 
Cardiology/American Heart Association Task Force and the European Society of Cardiology Committee for 
Practice Guidelines (writing committee to develop Guidelines for Management of Patients With Ventricular 
Arrhythmias and the Prevention of Sudden Cardiac Death): developed in collaboration with the European 
Heart Rhythm Association and the Heart Rhythm Society. Circulation 2006;114(10):e385-e484.

(2)  Moss AJ, Zareba W, Hall WJ et al. Prophylactic implantation of a defibrillator in patients with myocardial 
infarction and reduced ejection fraction. N Engl J Med 2002;346(12):877-83.

(3)  Bardy GH, Lee KL, Mark DB et al. Amiodarone or an implantable cardioverter-defibrillator for congestive 
heart failure. N Engl J Med 2005;352(3):225-37.

(4)  Parkash R, Stevenson WG, Epstein LM et al. Predicting early mortality after implantable defibrillator 
implantation: a clinical risk score for optimal patient selection. Am Heart J 2006;151(2):397-403.

(5)  Stein KM, Mittal S, Gilliam FR et al. Predictors of early mortality in implantable cardioverter-defibrillator 
recipients. Europace 2009;11(6):734-40.

(6)  Ertel D, Phatak K, Makati K et al. Predictors of early mortality in patients age 80 and older receiving 
implantable defibrillators. Pacing Clin Electrophysiol 2010;33(8):981-7.

(7)  Kao CW, Friedmann E, Thomas SA. Quality of life predicts one-year survival in patients with implantable 
cardioverter defibrillators. Qual Life Res 2010;19(3):307-15.

(8)  Kramer DB, Friedman PA, Kallinen LM et al. Development and validation of a risk score to predict early 
mortality in recipients of implantable cardioverter-defibrillators. Heart Rhythm 2012;9(1):42-6.

(9)  Chong D, Tan BY, Ho KL et al. Clinical markers of organ dysfunction associated with increased 1-year 
mortality post-implantable cardioverter defibrillator implantation. Europace 2013;15(4)508-14.

(10)  Duray GZ, Schmitt J, Richter S et al. Arrhythmic death in implantable cardioverter defibrillator patients: a 
long-term study over a 10 year implantation period. Europace 2009;11(11):1462-8.

(11)  Brullmann S, Dichtl W, Paoli U et al. Comparison of benefit and mortality of implantable cardioverter-
defibrillator therapy in patients aged >/=75 years versus those <75 years. Am J Cardiol 2012:109(5):712-7.

(12)  Grimm W, Stula A, Sharkova J et al. Outcomes of elderly recipients of implantable cardioverter defibrillators. 
Pacing Clin Electrophysiol 2007;30 Suppl 1:S134-S138.

(13)  Goldenberg I, Vyas AK, Hall WJ et al. Risk stratification for primary implantation of a cardioverter-
defibrillator in patients with ischemic left ventricular dysfunction. J Am Coll Cardiol 2008;51(3):288-96.

(14)  Cygankiewicz I, Gillespie J, Zareba W et al. Predictors of long-term mortality in Multicenter Automatic 
Defibrillator Implantation Trial II (MADIT II) patients with implantable cardioverter-defibrillators. Heart 
Rhythm 2009;6(4):468-73.

(15)  Borleffs CJ, van Welsenes GH, van Bommel RJ et al. Mortality risk score in primary prevention implantable 
cardioverter defibrillator recipients with non-ischaemic or ischaemic heart disease. Eur Heart J 
2010;31(6):712-8.

(16)  Bilchick KC, Stukenborg GJ, Kamath S et al. Prediction of Mortality in Clinical Practice for Medicare Patients 
Undergoing Defibrillator Implantation for Primary Prevention of Sudden Cardiac Death. J Am Coll Cardiol 
2012;60(17):1647-55


