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Sudden cardiac arrest (SCA)Sudden cardiac arrest (SCA)Sudden cardiac arrest (SCA)Sudden cardiac arrest (SCA)Sudden cardiac arrest (SCA) usually results from a hemo-
dynamically unstable heart rhythm-ventricular fibrillation or ven-
tricular tachycardia.  Failure or absence of resuscitation results in
sudden cardiac death (SCD).  There are 450,000 cases of SCD
annually in the United States.  Rate of survival following SCA
has not changed over the past three decades.1  Survival after
hospital discharge, however, has improved, partly due to the
development of implantable cardioverter defibrillators (ICDs).
In 2005, the Centers for Medicaid and Medicare Services esti-
mated that 500,000 Medicare beneficiaries were candidates for
ICD placement.2  ICD prescription in elderly patients entails
particular considerations, given common co-morbidities and
higher rates of non-cardiac mortality.  ICD implantation should
not be regarded as routine in elders; each case should be consid-
ered individually.  Geriatricians and other primary care physi-
cians play a key role in the judicious selection of candidates for
this potentially life-saving therapy.

RISK OF SCD IN ELDERLY
The prevalence of coronary artery disease (CAD) increases

with age, along with risk of SCD.  The proportion of CAD
deaths attributed to SCD, however, decreases with age.  In the
Framingham study, 62% in men aged 45-54 years old who
died of CAD experienced SCD.3 This percentage fell to 58%
in men aged 55-64 years and to 42% in men aged 65-74 years.
Congestive heart failure is responsible for a higher proportion
of deaths in the elderly population.  Advanced age, however, is
associated with a poor outcome following cardiac arrest.  In a
review of 5,882 cases of out-of-hospital cardiac arrest, octoge-
narians experienced a hospital discharge rate of 9%, compared
to 19% in a younger group.4  In a second series of 12,000
patients treated by emergency medical service personnel for
SCA, every one-year increase in age was associated with a sig-
nificantly lower likelihood of survival.1

INDICATIONS FOR ICD PRESCRIPTION
Over the past two decades, studies identified ICDs as an ef-

fective prevention strategy of SCD.  In survivors of SCA, ICDs are
the secondary prevention strategy of choice.5,6  Patients at high-
risk also benefit from prophylactic ICD implantation.  The
MADIT II and MUSTT studies demonstrated a survival benefit
in patients with reduced ejection fraction (<35%) and history of
CAD when ICDs are utilized as a primary prevention strategy.7,8

The SCD-HeFT trial expanded this population to include pa-
tients with an ejection fraction <35%, irrespective of CAD his-
tory.9  Patients with severe symptomatic heart failure and life ex-

pectancies less than 6 months were excluded from these studies.
The mean age of participants ranged between 60 and 66 years,
and the majority of these patients suffered heart failure symptoms.

MORTALITY BENEFIT OF ICD THERAPY IN ELDERLY
No randomized control studies investigate the role of ICDs

specifically in older adults.  Major trials include significant num-
bers of older patients; mean participant age ranged between 60
and 66 + 10 years.  Post-hoc subgroup analysis investigating role
of ICD in these patients was performed in two major primary
prevention trials.  The MADIT-II trial demonstrated a 31% rela-
tive risk reduction of all-cause mortality in ICD recipients, com-
pared to recipients of anti-arrhythmic medications.10  Subgroup
analysis of the MADIT-II population indicated that ICD recipi-
ents older than 75 years experienced a 46% relative risk reduc-
tion in mortality.8  In the SCD-HeFT trial, despite greater mor-
tality reduction in patients younger than 60 years, ICD implan-
tation was still the superior primary prevention strategy in pa-
tients older than 65.9

Similar mortality benefit of ICD placement is demonstrated
in elderly survivors of cardiac arrest.  Two of the three major sec-
ondary prevention trials performed post hoc subgroup analyses
based on age.  In the largest of these trials, Anti-arrhythmic Ver-
sus Implantable Defibrillators (AVID), ICD placement was asso-
ciated with reduction in mortality, regardless of age at time of de-
vice implant.5  Mean age in the AVID study was 65 + 10 years.  In
the Canadian Implantable Defibrillator Study (CIDS), patients
older than 70 derived greatest benefit from ICD implantation.6

Patients with terminal diagnoses, multiple co-morbidities and
severe symptomatic heart failure were excluded from the above
trials.  Clinical characteristics of excluded patients have not been
published.  Although smaller studies demonstrate a reduction in
SCD regardless of age, rates of non-cardiac death are higher in
the elderly population.  In one single center study, ICD place-
ment eliminated risk of SCD in older and younger patients alike.
However, survival at four years was 57% and 78% in patients
older and younger than 75 years, respectively.11  In retrospective
studies reporting pre-selection of healthy elderly patients with good
functional status, overall survival is similar among older and younger
ICD recipients.12  The role of ICD in elderly patients with mul-
tiple illnesses has yet to be determined, as they are underrepresented
in trials that shape current guidelines.

Data are lacking to identify specific co-morbidities, lab crite-
ria or age limits that preclude ICD implantation in older patients.
Patients with irreversible terminal prognoses are not considered
for ICD implantation.  Furthermore, patients with severe symp-
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tomatic heart failure were excluded from the landmark trials, and
are not considered for routine ICD placement if mean expected
survival is less than 6 months.  Elderly patients with renal disease
are a population that may derive diminished mortality benefit from
ICD 13 although chronic renal failure was not an exclusion crite-
rion in major trials.  There are no age restrictions on ICD implan-
tation, although octogenarians are underrepresented in trials de-
spite the fact they constitute 28% of possible ICD recipients.14  As
a result, patients with multiple co-morbidities must be considered
for ICD placement on an individual basis.  Furthermore, for the
elderly patient, as with all patients, ICD implantation requires care-
ful assessment of the individual’s estimated risk of cardiac arrest
based on the patient’s risk profile.15

PROCEDURAL COMPLICATIONS
Peri-operative risks of ICD implantation include, but are

not limited to infection, system malfunction requiring a repeat
procedure, pneumothorax, tamponade and, rarely, death.  A
limited number of studies have investigated age differences in
complication rates.  Available data suggest that safety of ICD
implantation in the elderly patient is comparable to a younger
population.  One observational study from a decade ago reports
a similar rate of peri-operative death of 2% and 3% in patients
younger and older than 65 years, respectively.16  Exclusion of
older generation devices implanted via a thoracotomy reduces
peri-operative death to less than 1% in both groups.  A more
recent study corroborates these findings; peri-operative mortal-
ity was less than 1% in patients younger and older than 70 years.8

Based on these data, placement of this generation of ICDs is
considered safe in patients of all ages.

QUALITY OF LIFE AND END-OF-LIFE ISSUES
Studies investigating quality of life have found either no

change or an improvement following ICD implantation.17,18,19

Numerous ICD shocks, history of anxiety disorders and preexist-
ing poor functional status are associated with poor quality of life
following implantation.  Advanced age is not identified as an in-
dependent predictor of compromised quality of life in the above
studies.  As a result, a careful review of a patient’s co-morbidities
and preexisting functional status must be considered prior to ICD
implantation.  Patients must be counseled about the potential for
painful ICD discharges.  Despite the discomfort associated with
discharges, a high rate of acceptance of ICD therapy is reported
in device recipients.  Patients should also be informed that ICD
therapy is not a permanent prevention strategy, and devices can
be explanted or simply deactivated at the patient’s discretion.
Furthermore, patients and families should be informed that ICDs
reduce risk of SCD, but do not prevent death from other causes.

Management of ICD at the end of life requires specific coun-
seling to the patient and family.  Frequency of shocks may in-
crease as a result of multiple terminal tachy-arrhythmias.  This
can be a source of severe discomfort to both patient and family.
If the patient or proxy is amenable, ICDs should be deactivated
when at the end of life.  Unfortunately, this practice is not rou-
tinely performed.  Interviews conducted with family members
of deceased ICD recipients revealed that counseling regarding
deactivation of devices did not occur in 75% of cases.20

CONCLUSIONS
Older patients are at higher risk of SCA, and have low sur-

vival rates following an episode.  ICDs are the strategy of choice in
the primary and secondary prevention of SCD.  ICD placement
in patients with multiple co-morbidities should be evaluated judi-
ciously, as these individuals are underrepresented in major trials
that define accepted guidelines.  Complication rates in older pa-
tients are similar to younger cohorts.  The data also suggest either
no impact or an improved quality of life among ICD recipients,
regardless of age.  In the elderly population, device implantation
should not be considered routine. Decisions should be made on a
case by case basis, taking into consideration the patient’s wishes,
co-morbidities and estimated risk of cardiac arrest.

REFERENCES
1. Rea TD, Eisenberg MS, et al.  Circulation 2003;107:2780-5.
2. Ruskin JN, et al. J Cardiovasc Electrophysiol 2002;13:38 - 43.
3. Kuller LH.  Prog Cardiovasc Dis 1980;23:1-12.
4. Kim C,  Becker L, et al. Arch Intern Med 2000;160:3439-43.
5. The Antiarrhythmics versus Implantable Defibrillators (AVID) Investigators.

NEJM 1997;337:1576–83.
6. Sheldon R, et al, for the CIDS Investigators. Circulation 2000;101:1660–4.
7. Buxton AE, Lee KL, et al.  NEJM 1999;341:1882-90.
8. Huang DT, Sesselberg HW, et al. Circulation 2003;1088(Suppl 17):1790.
9. Bardy GH, Lee KL,  et al.  NEJM 2005;352:225-37.
10. Moss AJ, Zareba W, et al. NEJM 2002;346:877-83.
11. Quan KJ, Lee, JH, et al. Ann Thorac Surg 1997;64:1713–7.
12. Duray G, Richter S, et al.  J Interventional Cardiac Electrophysiol 2005; 14:

169–73.
13. Koplan B, Epstein L, et al.  Am Heart J 2006; 152:714-9
14. McClellan MB, Tunis SR. NEJM 2005;352:222–4.
15. Buxton AE, Lee KL, et al.  J Am Coll Cardiol 2007;50:1150-7.
16. Trappe HJ, Pfitzner P, et al. Heart 1997;78:364–70.
17. Irvine J, Dorian P, et al. Am Heart J 2002;144:282–9.
18. Kamphuis HC, de Leeuw JR, et al.  Europace 2003;5:381–9.
19. Schron EB, Exner DV, et al. Circulation 2002;105:589–94.
20. Goldstein NE, Lampert R, et al. Ann Intern Med 2004;141:835–8.

Omar Hyder, MD, is House Staff Officer in Internal Medi-
cine, Rhode Island Hospital.

Ohad Ziv, MD, is  Clinical Instructor in Internal Medi-
cine, The Warren Alpert Medical School of Brown University.

Disclosure of Financial Interests
The authors have no financial interests to disclose.

CORRESPONDENCE
Omar Hyder, MD
Phone: (401) 533-2070
e-mail: ohyder@lifespan.org


