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Diabetes mellitus
A. Flotats (Barcelona)

Diabetes mellitus is an independent risk factor for coronary artery disease (CAD). Diabetic patients are 
at increased risk for coronary events, being CAD is the most common cause of death in adults with 
diabetes (80%). The risk for future cardiac death in diabetics without known CAD is similar to that in 
nondiabetics with overt clinical CAD. Early and late outcomes of diabetic patients with acute coronary 
syndrome are worse (myocardial infarction is more frequent and usually more extensive, and more likely 
to result in heart failure, shock, and death) than those of their nondiabetic counterparts. Diabetic pati-
ents may also have myocardial dysfunction characteristic of a restrictive cardiomyopathy in the absence 
of large-vessel (epicardial) CAD, but disease of small intramural arteries has been observed in some 
cases. To complicate the problem, diabetic patients are more likely to have an abnormal or absent pain 
response to myocardial ischaemia, probably as a result of generalized dysautonomia. Ischaemia may 
present as exertional or episodic dyspnoea, flash pulmonary edema, arrhythmias, heart block, or syncope. 
Frequently, CAD is in an advanced state when it becomes clinically manifest. Coronary artery bypass 
grafting in patients with diabetes has been shown to improve the survival rate and may be superior to 
percutaneous coronary intervention, possibly because of the presence of more diffuse atherosclerosis. 
Currently, it is presumed that early detection of silent CAD and its treatment improve the long-term 
outcome of asymptomatic individuals.

Myocardial perfusion imaging (MPI) in symptomatic patients with diabetes mellitus

Although the prognostic value of exercise or pharmacological stress MPI in the general population has 
been demonstrated, it is somewhat limited in patients with diabetes mellitus. High prevalence of abnor-
mal MPI results has been reported in symptomatic diabetic patients, which may be higher in those who 
present with dyspnoea (51%) than with angina (41%). Symptomatic patients with diabetes also have 
higher hard and total cardiac event rate (8.6%) than patients without diabetes (4.5%). As in the general 
population, stress MPI is able to stratify patients with diabetes in high- and low-risk prognostic groups. 
The cardiac event rate for any given MPI abnormality is higher in diabetics than in nondiabetics, ranging 
from 3.6% to 13.2%, and diabetic women had the worst outcome. Moreover, patients with diabetes 
and a normal MPI have a higher cardiac event rate (0.7%-3.9%) than nondiabetic patients (<1%). The 
severity of the perfusion abnormality is related to outcome. In addition, the “warrantee” period of a 
normal MPI in diabetic patients also appears to be shorter than 2 years, probably because of accelerated 
progression of atherosclerosis in the diabetic state.

MPI in asymptomatic patients with diabetes mellitus

The exact prevalence of silent myocardial ischaemia in asymptomatic patients with diabetes is as yet not 
well known. Most data derive from exercise electrocardiography (ECG), which may underestimate the 
real number because either the low sensitivity of the test or the common (30-50%) inability to achieve 
adequate exercise level among diabetic patients (on account of obesity, deconditioning, peripheral neu-
ropathy, or peripheral vascular disease).

The prevalence of silent ischemia in studies using MPI varies widely (6%-59%), probably because of 
differences in the type of study (retrospective or prospective), patient selection, stress methodology, 
imaging techniques, and interpretive definitions. Additionally, as in general population, in diabetic pati-
ents regional myocardial perfusion abnormalities may occur in the absence of significant epicardial CAD, 
probably due to endothelial dysfunction. It is still unclear whether such abnormalities have the same 
prognostic implications as those associated with epicardial CAD.

In two ongoing prospective, unbiased studies in patients with type 2 diabetes mellitus, the prevalence 
of abnormal MPI was 22% and 13%, respectively. Differences in these figures may be explained by the 
use of prescreening using electron-beam CT (EBCT) in one study, since the assessment of the amount of 
coronary artery calcium (CAC) by CT, expressed as calcium scores, has shown to differentiate patients 
with high- and low-incidence of abnormal MPI in general population.
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Screening of asymptomatic patients with diabetes mellitus for silent CAD

Because of the large number of asymptomatic diabetic patients potentially amenable to screening 
(owing to their frequent and severe adverse cardiovascular clinical outcomes), together with the rela-
tively low prevalence of silent ischaemia in this group, there is a need to develop practical approaches 
for detecting early CAD before complications appear.

A number of inexpensive clinical markers to identify the patients at higher risk have been studied. 
They include the presence of retinal vasculopathy, micro/macro albuminuria, C-reactive protein, HbA1C, 
duration of diabetes, body-mass-index, peripheral neuropathy, lipoprotein (a), traditional risk factors for 
CAD, peripheral arterial disease, rest ECG, and cardiac autonomic dysfunction. Many of these variables 
either have too high prevalence in the diabetic population to be practically useful, or their statistical 
association with ischaemia is inconsistent.

Patients with diabetes have a higher prevalence and extent of CAC than those without diabetes. 
Asymptomatic diabetic patients without known CAD have a similar prevalence of CAC as nondiabetic 
patients with obstructive CAD. However, low CAC scoring gives similar survival rates in diabetic and 
nondiabetic patients. Thus, a potentially attractive and perhaps cost-effective first step in the screening 
of asymptomatic patients with diabetes may be the assessment of CT CAC, with subsequent stress MPI 
only in presence of significant CAC scoring.

Stress MPI alone or in combination with other diagnostic tests may play an important role for the early 
detection of CAD in asymptomatic patients with diabetes mellitus, but prospective and randomised 
studies are required to demonstrate the efficacy of such strategies in ultimately improving the outcome 
of these individuals.
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