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SUMMARY 
Objective. To determine the prevalence
and severity of inducible myocardial
ischemia in asymptomatic patients with
type 2 diabetes, aged 50–75 years, with
normal electrocardiograms (ECGs),
using adenosine-stress single photon
emission-computed tomography
(SPECT) myocardial perfusion imaging
along with clinical and laboratory pre-
dictors of abnormal test results.

Design. A randomized, open, prospec-
tive, clinical trial following patients for a
period of 5 years to determine the preva-
lence and predictors of silent myocardial
ischemia (SMI) in people with type 2
diabetes with no history of known coro-
nary artery disease (CAD) and no cardiac
symptoms. Approximately half of the
subjects were randomized to adenosine-
stress perfusion imaging at baseline and
follow-up, and half were randomized to
follow-up without imaging screening. 

End points. Prevalence, severity, and
predictors of patients with SMI as
defined by perfusion abnormalities on
pharmacological stress perfusion imag-
ing (adenosine-sestamibi SPECT).

Results. Of 1,123 patients with type 2
diabetes aged 50–75 years without
known or suspected CAD, 113 (22%)
had silent ischemia. Eighty-three had
regional myocardial perfusion abnormal-
ities, and 30 had normal perfusion with
other abnormalities. Moderate and large
perfusion defects were present in 33
patients (6% of the screened cohort). Of
those with perfusion abnormalities, 96%
had some degree of reversibility indica-
tive of ischemia. The strongest predic-
tors for abnormal tests were abnormal
Valsalva, male sex, and diabetes dura-
tion. Traditional cardiovascular risk fac-
tors, such as hypertension, hyperlipi-
demia, tobacco use, family history of
premature CAD, and micro- or macroal-
buminuria, as well as emerging cardio-
vascular risk factors such as C-reactive
protein, plasminogen activator inhibitor-
1, and homocysteine were not found to
be predictors.

Conclusions. Silent ischemia occurs in 
> 20% of asymptomatic people with
type 2 diabetes. Traditional and emerg-
ing risk factors were not predictors of
abnormal stress tests. Cardiac autonom-
ic dysfunction was found to be a strong
predictor of abnormal stress tests, sug-
gesting that patients with cardiac auto-
nomic neuropathy deserve close atten-
tion. The relationship between abnor-
mal perfusion imaging and cardiac
events in asymptomatic patients should
be further elucidated at the 5-year fol-
low-up evaluation.

COMMENTARY
Diabetes has been demonstrated to
increase the risk of CAD by a factor of

two to four.1 Myocardial ischemia is a
major complication in the course of dia-
betes, causing 75% of diabetes-related
deaths. Moreover, patients with diabetes
have a higher rate of sudden death and
poorer outcomes after myocardial
infarction.2

Because of the significant correlation
between diabetes and heart disease and
the higher likelihood of initial poor out-
comes, it would be beneficial to know
the true prevalence of CAD in this popu-
lation and other associated risk factors to
stratify patients with diabetes. It would
also be helpful to know who, when, and
with which test to screen such patients to
achieve the most effective primary pre-
vention of cardiovascular disease in this
high-risk population.  

Several large screening studies for
SMI in diabetes have been performed
demonstrating variable prevalence rates
from 6.4 to 58%.3–5 The higher preva-
lence estimates are likely the result of
both retrospective data in patients with
documented angiographic evidence of
CAD4 and the inclusion of individuals
with abnormal ECGs and those with a
high suspicion of CAD.5 Lower preva-
lence rates are likely related to the exclu-
sion of patients with microvascular dis-
ease or the use of insulin therapy.3

In contrast, the DIAD study is a
prospective trial assessing the prevalence
rate of SMI using a single standardized
imaging study in a population of patients
with type 2 diabetes excluded only if
they had any history of CAD, any symp-
toms that would warrant immediate
stress testing, or an ECG suggestive of
ischemia. Subjects in the DIAD study
appear to be representative of American
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diac autonomic neuropathy, as defined
as a lower Valsalva heart rate ratio, was
associated with an abnormal stress test
and moderate or large perfusion abnor-
malities. Cardiac autonomic neuropathy
has been shown to be highly correlated
with a high risk of cardiovascular events
and death, but this has not always been
shown to be associated with SMI.8

Because of this lack of a clear causal
relationship between autonomic neu-
ropathy and SMI, the recommendation
to screen for cardiac autonomic neu-
ropathy as a predictor for SMI cannot
be made. We must await outcomes data
to help us consider whether in-office
autonomic testing will be helpful in pre-
dicting higher-risk individuals and ulti-
mately preventing cardiac events
through earlier screening.

The preliminary findings of this
ongoing study enlighten caregivers of
people with type 2 diabetes that SMI is
present in 1 in 5 asymptomatic patients
and that 1 in 16 has significant perfu-
sion abnormalities that should warrant
further evaluation with coronary
angiography. The threshold to consider
perfusion imaging may need to be re-
evaluated, although as of yet, there are
no data to suggest that expensive car-
diac screening leads to better long-term
outcomes. The conclusion of the DIAD
study may help to elucidate this issue by
comparing the outcomes of individuals
in the screened versus the unscreened
cohort. However, the incidence of car-
diac events could potentially be too
small over this 5-year time frame to
give us conclusive information. Based
on current clinical data, the recommen-
dations of the American Heart Associa-
tion and the ADA are to continue inten-
sifying risk factor identification and
intervention in all asymptomatic
patients with diabetes.9
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