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INCREASING ELDERLY POPULATION
WITH SIGNIFICANT CORONARY ARTERY

DISEASE (CAD)

The elderly population is growing rapidly. By 2050,

there will be over 25million adults of ageC80 years alive

in the United States.1 The mortality and morbidity of

cardiovascular disease has increased disproportionately

in the elderly age group.2 For example, individuals

C75 years of age experience over 60% of the burden of

myocardial infarctions and represent only 6% of the

population of the United States.2 The prevalence of CAD

is greater in the elderly population and represents themost

frequent cause of death in the aged.3 This increased

prevalence of CAD in the elderly is due to age and greater

prevalence of diabetes mellitus Type 2, dyslipidemia, and

obesity.

ROLE OF STRESS MYOCARDIAL PERFUSION
IMAGING (MPI)

The clinical diagnosis of CAD is more difficult in the

elderly due to atypical or minimal symptoms on presen-

tation.4 Older patients are less active than younger patients

and have less typical exertional angina. Thus, stress MPI

may be particularly useful in the elderly for the detection of

CAD, following progression, guiding management, and

determining prognosis. However, the value of imaging in

the elderly is lesswell defined, as the elderly subgroup have

been usually not or under enrolled in most clinical trials.2

Since sensitivity and specificity are related to the popula-

tion prevalence of CAD and older patients have a higher

prevalenceofCAD, sensitivity ofMPI tends to begreater in

the elderly with less specificity. The choice of stress agent

forMPImay bemore limited in the elderly. Exercise ability

is often limited due to decreased aerobic capacity with age

or other conditions such as deconditioning, peripheral

vascular disease, arthritis, neuromuscular disease, or obe-

sity. Thus, pharmacologic stress with vasodilators

includingdipyridamole, adenosine, adenosine triphosphate

(ATP, not approved in the US), or regadenoson is used in

the majority of the elderly unable to exercise or having left

bundle branch block or paced rhythm. Much less fre-

quently, dobutamine stress is used in patients unable to

exercise and with significant bronchospasm, or sinus node

disease or second- or third-degree atrioventricular block

(without a functioning pacemaker).5

The elderly may have more logistical difficulties due

to frailty with diminished reserves in strength and

function,6 mobility issues and inability to lie flat for long

acquisition times. This population may benefit from short

acquisition times with usual radiation doses now possible

with new gamma camera technology and software.

PROGNOSTIC STUDIES WITH STRESS MPI IN
THE ELDERLY

Early studies have demonstrated the medium-term

prognostic value of exercise MPI in elderly patients.

Using exercise MPI, Steingart et al7 reported followup

for a mean of 4.4 years in 626 patients of C65 years of

age and showed the independent predictive values of

age, the extent of ischemia, exercise capacity, and male

gender as a predictors of subsequent death or nonfatal

infarction. However, the addition of extent of ischemia

in the multivariate models made a small predictive

contribution in addition to age, gender, and exercise

capacity. Using exercise thallium MPI, Valeti et al8

reported followup of a mean duration of 6.4 years in 247
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patients of age C75 years and demonstrated the addi-

tional predictive value of the MPI data for classification

of patients into low- and high-risk groups. The annual

cardiac mortality using summed stress scores was 0.8%

for low-risk and 5.8% for high-risk patients.

Later studies have demonstrated the short- and

medium-term prognostic value of exercise and/or

vasodilator MPI in the elderly. Using gated MPI with

Tc-99m tetrofosmin, DeWinter et al9 reported followup

for a median of 25.9 months in 294 patients of age

C75 years undergoing exercise (n = 103), exercise and

dipyridamole (n = 48), or dipyridamole stress (n =

143). The summed rest score was a significant indepen-

dent predictor of all-cause mortality and cardiac death.

LV functional data provided independent and incremen-

tal information above clinical and perfusion MPI data

for prediction of all-cause death (resting left ventricular

ejection fraction) and cardiac death (left ventricular end-

systolic volume). Using gated MPI with Tc-99m ses-

tamibi, Nagao et al10 reported a mean followup of

3.4 years in 175 patients of age C75 years evaluated

with exercise (n = 49) or vasodilator stress (n = 126)

and demonstrated that stress-induced myocardial ische-

mia (summed difference score) was the only

independent predictor for subsequent cardiac events

using multivariate analysis. Using dual-isotope MPI,

Hachamovitch et al11 described followup of 5200

patients C75 years of age undergoing exercise

(n = 2158, 41%) or adenosine stress (n = 3042, 59%)

with mean followup of 2.8 years and a subset with

extended followup of a mean of 6.2 years. Multivariate

analysis showed the incremental predictive values of

ischemia and fixed defects over clinical information for

prediction of cardiac death and further enhancement of

risk stratification with ejection fraction data. An inter-

action between early treatment and ischemia was present

such that Ischemia was associated with increasing

survival with early revascularization as compared to

medical therapy having improved outcomes in the

setting of little or no ischemia. Using ATP nongated

MPI with Tc-99m-MIBI, Yao et al12 described mean

followup data of 3.45 years in 415 patients and demon-

strated the predictive value for summed stress score[8

for cardiac events in patients of age C70 years.

One study using dobutamine stress by Schinkel

et al13 demonstrated the prognostic value of Tc-99m

Tetrofosmin nongated MPI in the elderly with followup

of a mean of 3.3 years in 272 patients C65 years of age.

Multivariate analysis showed the incremental predictive

values of a fixed or reversible defect and of the summed

stress score over clinical data for prediction of total

mortality or cardiac death.

In this issue of the journal, Roest et al describe the

very long-term 14-year prognostic value of dobutamine

stress Tc-99m tetrofosmin MPI in 272 consecutive

patients C65 years of age and unable to perform

exercise testing.14 The mean 3.3-year followup for this

population has been previously reported.13 At the time

of patient enrollment between 1995 and 1999, dobu-

tamine was the preferred pharmacologic stress in this

nuclear cardiology laboratory for patients unable to

exercise. Elsewhere, many of these patients would have

been candidates for pharmacologic stress using vasodila-

tor agents. Followup was complete for 270 (99.3%)

patients and 23 patients undergoing coronary artery

revascularization less than 60 days following testing

were excluded. Imaging used a 2-day protocol. Images

were analyzed for the presence of fixed and/or reversible

perfusion defects and a summed stress score was

calculated as an estimate of the extent and severity of

perfusion defects. Followup endpoints included all-

cause mortality, cardiac mortality, and nonfatal myocar-

dial infarction. During median followup of 14 years, 168

(68%) of the patients died (all-cause mortality) and 56

(23%) died due to cardiac causes. Nonfatal MI occurred

in 19 (8%) patients. Cumulative survival curves were

calculated using the Kaplan-Meier method, with com-

parison of the survival curves using the log rank test.

The event-free survival for all-cause mortality for

patients with an abnormal MPI was significantly worse

than in patients with a normal MPI. Of note, the annual

all-cause mortality was high in patients with normal

scans (5.1% per year at 5 years and 4.6% per year at

10 years of followup) and greater in the patients with the

abnormal scans (9.1% per year at 5 years and 6.1% per

year at 10 years of followup). The annual all-cause

event rate for patients with normal scans was much

higher than the usual low event rate expected in patients

with normal scans and consistent with the known worse

prognosis of patients unable to perform an exercise

test.15 The difference in all-cause mortality event rates

between normal and abnormal scans became smaller

over time probably reflecting noncardiac causes of

death. The Kaplan-Meier survival curves for cardiac

mortality with and without nonfatal myocardial infarc-

tion showed a lower risk in patients with a normal MPI

with the event rate difference maintained over time.

Univariable and multivariable Cox proportional hazard

regression model was used to determine the incremental

value of MPI parameters over clinical variables for

prediction of cardiac events. An abnormal scan and a

reversible defect predicted all-cause mortality. An

abnormal MPI, reversible defect, and summed stress

score (SSS) predicted cardiac mortality and hard cardiac

events. Thus, dobutamine stress Tc-99m tetrofosmin

MPI provided incremental prognostic value for the very

long-term prediction of cardiovascular events in elderly

patients unable to perform exercise testing.

Journal of Nuclear Cardiology� Alzahrani and Ruddy 73

Volume 25, Number 1;72–4 Stress myocardial perfusion imaging in the elderly



NEED FOR STRESS MPI FOR SELECTION OF
ELDERLY FOR REVASCULARIZATION

The use of revascularization is increasing in the

elderly. Registry studies have shown an increase in the

number of elderly undergoing emergency and nonemer-

gency percutaneous coronary intervention and more

cardiovascular events at 30-day followup in the

elderly.16,17 As well, results with coronary bypass surgery

in the elderly ([80 years) have improved with lower

perioperative risks than previously reported and long-

term survival similar to an age-adjusted population.18

However, revascularization has significant risks and costs

which need to be justified by patient outcomes. Selection

of elderly patients for aggressive intervention vs opti-

mized medical therapy is best justified by prognostic data

which can be provided by stress MPI. Prospective

multicenter studies are needed to assess the cost-effec-

tiveness of MPI-guided decision making for management

of the elderly with suspected or known CAD.
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