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Sex differences and cardiovascular risk
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Cardiovascular risk factors such as diabetes confer
differing degrees of risk in men and women
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S
ince cardiovascular risk factors (CVRF) were
first identified, risk stratification has been
based on the presence of such conditions.

The social and cultural changes that occidental
countries have experienced in the last decades
have contributed to the increase of cardiovascu-
lar complications, despite the advances in knowl-
edge and prevention of the atherogenic process.1

The burden of cardiovascular diseases and the
increasing awareness of new risk factors related
to insulin resistance (metabolic syndrome,2 non-
high density lipoprotein (HDL) cholesterol,3 or
hypertriglyceridaemia4) or systemic vascular
inflammation (C reactive protein5 6) have ampli-
fied the interest in cardiovascular prevention. In
addition, screening of subclinical atherosclerosis,
especially coronary heart disease, has arisen as a
highly relevant issue for the primary stratifica-
tion of patients with intermediate risk.7 Ankle–
brachial index, coronary calcification evaluated
by electron beam tomography, or intima–media
thickness are some of the non-invasive tools for
the evaluation of systemic atherosclerosis. The
evaluation of intima–media thickness is cur-
rently recommended to improve risk assessment
in intermediate risk patients,7 and a recent report
of the atherosclerosis risk in communities
(ARIC) study8 demonstrates its relation with
the presence of metabolic syndrome, and the
excess of coronary heart disease.

WOMEN AND CARDIOVASCULAR
DISEASE
Most series, in the present and past decades,
show concordant data on the fact that women
suffer cardiovascular complications at older age,
and more frequently fatal myocardial infarction,
than men.9 The very recent INTERHEART
study,10 an impressive case–control study of
myocardial infarction, had an especial interest
in sex differences. Female cases of myocardial
infarction were eight years older than male
cases; also, hypertension and diabetes were
found to confer higher risk in women.
Moreover, the protective strategies evaluated,
exercise and moderate alcohol consumption,
appeared to be more protective in women
compared to men. The Strong Heart Study11

demonstrated that diabetes increases the pre-
valence of CVRF much more in women, suggest-
ing that insulin resistance reduces sex
differences in a CVRF and tends to cluster such
CVRF in a different manner between both sexes;
a result also described in the INTERHEART

study. Both studies described sex differences in
cardiovascular risk by the assessment of classical
risk factors, such as hypertension or diabetes, but
also novel parameters such as waist circumfer-
ence, apolipoprotein B, or the size of low density
lipoprotein (LDL) particles.

Metabolic syndrome,2 12 homocysteine,13 non-
HDL cholesterol,3 and C reactive protein14 15 have
been identified in the last decades as CVRF that
confer higher risk in women. The predictive
value of C reactive protein for a first myocardial
infarction, even more than LDL cholesterol
values, was clearly demonstrated in the
Women’s Health Study.6 Subsequent cohort
studies have shown that women’s C reactive
protein concentrations are higher compared to
men, and this difference is larger when the
metabolic syndrome is present.12 14 15 In a pro-
spective analysis of the ARIC study13 homocys-
teine was found to confer a twofold risk of
incident coronary complications only in women.
Classically, menopause and oestrogenic status
have been proposed as the reason for sex
differences in cardiovascular risk and complica-
tions, but the identification of these novel risk
factors might amplify and variegate the approach
of cardiovascular protection and risk stratifica-
tion, tacking into account such sex differences.

DIABETES
Myocardial infarction and cardiovascular disease
continue to be the primary cause of mortality in
western societies. Prevention and treatment of
acute and chronic heart diseases have dramatically
improved in the last decades; unfortunately,
women, and especially those with diabetes, have
not followed the same tendency. The elegant
comparison of two US cohorts16 (two National
Health and Nutrition Examination Surveys, 1971–
93) has revealed that although cardiovascular
related mortality decreased slightly in men with
or without diabetes, it increased in women with
diabetes over the last three decades. This observa-
tion was attributable to the improvement in the
control of CVRF and treatments of acute events,
while the risk attributable to diabetes remained
unchanged and subjects with diabetes would have
benefited less from improved medical strategies.

The article by Erdogan and colleagues17 in this
issue of Heart adds valuable information in this
field, demonstrating that the effect of a non-
classical risk factor considered an accurate surro-
gate marker of insulin resistance,18 hypertriglycer-
idaemia, correlates with intima–media thickness
only in women. Hypertriglyceridaemia is usually

Abbreviations: ARIC, atherosclerosis risk in
communities; CVRF, cardiovascular risk factors; HDL, high
density lipoprotein; LDL, low density lipoprotein
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associated with low HDL cholesterol concentrations and obesity,
and both are probably linked by an insulin resistance state.2 4 18

Insulin resistance and inflammation are underlying factors in
patients with obesity or diabetes mellitus, exposing them to a
higher cardiovascular risk and opening different pathways to
atherothrombosis and complications.19 The clarification of novel
mechanism of atherosclerosis connected to the identification of
non-classical CVRF may help to select preventive and ther-
apeutic targets more precisely.
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Millennium stamps

T
o mark the new millennium a large
number of countries issued stamps to
celebrate achievements over the preced-

ing years. A few of these had a medical
theme and a very small proportion were
relevant to cardiology/cardiac surgery. The
first human heart transplant and Christiann
Barnard were commemorated with the 6400
Lei Stamp from Romania (panel A).
Christiann Barnard was also featured on
the Millennium miniature sheet from
Bhutan celebrating ‘‘Breakthroughs in mod-
ern medicine – 100 years’’ (panel B). Other
medical personalities on the same sheet were
Albert Calmette (tuberculosis vaccine),
Camillo Golgi and Ramon y Cajal (discovery
of the neurone), Alexander Fleming (peni-
cillin), Jonas Salk (polio vaccine) and Luc
Montagnier (Aids research). The
Commonwealth of Dominica also released a
set of 10 stamps including one commemor-
ating Christiann Barnard (panel C). Others
in the set were again Fleming, Golgi, and
Salk as well as Louis Pasteur, Sir Frank
MacFarlane Burnet (immunology), Har
Gobind Khorana (genetics), and Elizabeth
Black (first woman physician).
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