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D
iabetes mellitus (DM), mainly type 2
diabetes (90–95% of diabetic patients),
affects approximately 100 million people

worldwide, including 17 million in the USA and
1.15 million in the UK. A 30% increase in
incidence is predicted by 2025, due to both the
increased rate of obesity and the aging popula-
tions living in industrial countries.1 2 DM
increases by 2–4 fold the risk of coronary artery
disease (the leading cause of morbidity and
mortality in developed countries), stroke, peri-
pheral vascular disease, and heart failure.3 DM is
a predictor of poor prognosis after acute myo-
cardial infarction, congestive heart failure, and
all modes of coronary revascularisation. The
acceleration of atherosclerosis and atherothrom-
bosis in diabetic patients has been related to
endothelial dysfunction, dyslipidaemia, insulin
resistance, and chronic hyperglycaemia. The
presence of free fatty acids, glycosylation end
products, favours vasoconstriction, inflamma-
tion, and thrombosis. Improvements in primary
and secondary prevention has led to a decline in
mortality rates from cardiovascular (CV) disease
in the general population, but to a lesser extent
in diabetic patients.4

Whether acceleration of the atherothrombosis
process alters the prognosis in diabetic patients
and confers the same excess risk associated with
prior myocardial infarction (MI) still remains a
matter for debate. The report in this issue of
Heart by Wannamethee and colleagues demon-
strates that: (1) diabetic middle aged male
patients with coronary heart disease (CHD) are
at higher risk of cardiovascular events and death;
(2) total mortality is not significantly different in
diabetic male patients without prior MI and with
prior MI but without DM; (3) CHD mortality is
higher in men with prior MI compared with
diabetic patients without MI; and (4) prolonged
duration of DM (. 12 years) increased CHD
mortality in male diabetic patients similar to the
rate of CHD mortality in male patients with prior
MI.5

EPIDEMIOLOGICAL STUDIES
These findings are consistent with several epide-
miological studies comparing the risk of total
and CV mortality in diabetic patients without
overt CHD and non-diabetic patients with prior

MI.6–13 These studies, summarised in table 1,
have shown convincingly that patients with both
DM and prior MI are at particularly high risk for
CV mortality. The risk of total mortality asso-
ciated with DM is similar to that associated with
prior MI or CHD, each conferring a twofold
increased risk in death. Whether DM is risk
equivalent to prior MI for CV mortality remains
controversial. Some of the differences in these
reports may be related to selection criteria in
study populations, definition of DM, age, ethni-
city and size of the groups, modality of DM and
CHD report (self reported versus medical record)
and end points (MI in some of the reports versus
CHD in others). None evaluated the impact of
silent myocardial ischaemia on CV events or
death, known to be higher and more severe in
the diabetic population.
What is the real influence of DM duration on

the occurrence of cardiovascular events, reported
as being closely linked in the study by
Wannamethee and colleagues?5 Since the dura-
tion of DM is a powerful independent risk factor
for CHD mortality, this conclusion needs further
confirmation.5 8 11 Finally, the influence of sex
also seems important since several studies have
demonstrated that DM was a stronger risk factor
for CHD in women than in men, with age
adjusted CHD mortality rates three times higher
in diabetic women than in non-diabetic women,
and two times higher in diabetic men than in
non-diabetic men.8 12

Based on the report from Haffner and collea-
gues showing that diabetic patients without prior
MI had a risk of a CHD event similar to that in
non-diabetic patients with prior MI, the adult
treatment panel of the National Cholesterol
Education Program considered type 2 DM as a
coronary artery disease risk equivalent.6 14

Although Haffner’s study was not primarily
designed to demonstrate differences in CV
mortality in diabetics and non-diabetics with
MI, intensive primary prevention in diabetic
patients was recommended; this included
aggressive blood pressure and lipid level lower-
ing treatment, although the cost–effective
consequences were not clearly established.6

Secondary prevention with statins and angio-
tensin converting enzyme (ACE) inhibitors
demonstrated a greater reduction in mortality
in diabetic patients, although such patients are
less likely to be treated with these drugs.

Abbreviations: ACE, angiotensin converting enzyme;
CHD, coronary heart disease; CV, cardiovascular; DM,
diabetes mellitus; MI, myocardial infarction
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DRUG INTERVENTIONAL STUDY
Time has come to design a randomised drug interventional
study to establish CV morbidity and mortality reduction in
the diabetic population. There is growing evidence that
aspirin, statins, and ACE inhibitors reduce cardiac death in
such patients. Two prevention studies—HOPE (heart out-
comes prevention evaluation) using an ACE inhibitor in
cardiac patients, and LIFE (losartan intervention for endpoint
reduction in hypertension) using an angiotensin II receptor
blocker in hypertensive patients with ECG proven left
ventricular hypertrophy—have been shown to decrease the
incidence of new onset diabetes mellitus in high risk patients
with no history of prior diabetes (risk reduction 234% and
225%, respectively).15 16 The armamentarium of drug treat-
ment in diabetic patients to decrease the risk of CV events
might also include new antiplatelet drugs and b blockers.
The increasing burden of diabetes mellitus in developed

countries and related cardiovascular consequences in the
diabetic population deserves intensive strategies for risk
reduction in both primary and secondary prevention.
Recommendations from observational and interventional
studies specifically focused on diabetic populations may help
physicians to apply adequate guidelines and drug treatment,
and thus achieve the main goals of cardiovascular disease
prevention.
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