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Atherosclerosis is a chronic and progressive disease
affecting the arterial vascular bed, particularly large to
medium-size arteries at the site of blood flow instability
[1]. Stroke and acute myocardial infarction (AMI) are the
most severe clinical manifestations of an otherwise silent
disease, both resulting in severe disability or death in a
significant population proportion. Although the incidence
of cerebro or cardiovascular disorders has been steadily
decreasing in western countries in the past few decades [2],
a success of preventive medicine justifying the need for a
stringent control of modifiable risk factors, its burden in the
general population is still remarkably high.

The INTERHEART study recently provided evidence
from 15,152 AMI cases and 14,820 controls that abnormal
plasma lipids, smoking, hypertension, diabetes, obesity,
psychosocial factors, consumption of fruits, vegetables,
and alcohol, and regular physical activity account for most
of the attributable risk for AMI, whatever the gender, age
or geographical region [3]. The study clearly shows the
multiplicative effect of the presence of several risk factors
on cardiovascular risk: while the presence of a single risk
factor confers a relative risk of AMI between 2 and 3,
presence of three risk factors confers a 15-fold increased
risk, and presence of four risk factors a nearly 40-fold
increased risk. Indeed, over 90% of CHD events occur in
individuals with at least one risk factor, while the complete
absence of major risk factors predicts a very low cardio-
vascular risk. In an attempt to predict the cardiovascular
risk, several regression models have been proposed, the
most popular being the Framingham risk score [4]. Based
on this prediction model, the National Health and Nutrition
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Examination Survey (NHANES) III observes that 81.7% of
subjects living in the US have a 10-year risk for cardio-
vascular disease <10% (low risk), 15.5% of 10-20%
(intermediate risk), and 2.9% of >20% (high risk) [5].
More appropriately, European guidelines for the prevention
of cardiovascular disease consider as at increased risk those
subjects having a composite end point of all vascular
mortality higher than 5% in the next 10 years [6].

In clinical practice, however, prediction models often
prove to be not entirely satisfactory for several reasons, the
most important being that they are very efficient in iden-
tifying high-risk subjects, but they tend to misclassify
subjects who may have multiple marginal abnormalities.
Given the figures of the NHANES III, at least 15.5% of the
subjects may be considered at low risk, especially if young.
Therefore, while there is ample amount of evidence that
subjects at high cardiovascular risk should be aggressively
treated and that subjects without risk factors warrant only
for periodic clinical reassessment, we are still in the middle
of troubled waters for patients at intermediate cardiovas-
cular risk.

A potential way of improving our prediction model
could be the addition of other clinical or biochemical
markers in patients within a definite risk category. For
instance, the addition of carotid intima-media thickness
(cc-IMT) and plaque is found to improve the Framingham
risk score in subjects at high vascular risk [7]. Addition of
multiple biomarker scores to a traditional risk factor model
has also been recently evaluated, and shows some promises
[8].

In this issue of the journal, Perego et al. [9] evaluate the
presence of target organ damage in a population at inter-
mediate cardiovascular risk. The investigators’ aim is
essentially to demonstrate the presence of atherosclerotic
changes in subjects who usually do not deserve a
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particularly aggressive preventive strategy, and hence they
tried to further select the subjects with at least one addi-
tional risk factor. Thus, from a population of 11,618 sub-
jects, screened by general practitioners with risk
assessment charts, they selected 1,018 subjects at inter-
mediate cardiovascular risk, but having a family history of
vascular disease, obesity or heavy smoking. In all these
subjects, they assessed cc-IMT and plaque at any level
using ultrasound echography, left ventricular mass index
(LVMI) by echocardiography, urine albumin/creatinine
ratio (UACR), and ankle-brachial index (ABI). In these
otherwise healthy subjects, Perego et al. observe a partic-
ularly high frequency of such lesions: the overall preva-
lence of at least one target organ disease was 63%, cc-IMT
being increased in 48.2%, UACR abnormal in 14.1%,
LVMI high in 12.6% and ABI pathological in 9.1%.

Given these figures, it may be tempting to propose a
two-tier classification of cardiovascular risk: subjects
having a low or intermediate risk without additional risk
factors should be separated from subjects having an inter-
mediate risk with additional risk factors or high risk, who
may benefit from specific interventions. In this regard, the
findings of the present report are in keeping with a previous
prospective study on an Italian population in which the
incidence of cerebrovascular events is higher in patients at
intermediate Framingham risk, but with presence of a
carotid plaque than in those at high Framingham risk
without the presence of carotid plaque as an additional risk
factor [7].

Evidence for such a classification is too scarce, however,
and the present report has several weaknesses that should
also be highlighted. First, the authors used a cross-sectional
study design instead of a prospective one, hence not
allowing the actual estimation of the risk of vascular events
in the subjects at intermediate risk. Second, the authors
evaluated some surrogate end-points instead of the relevant
ones, i.e. AMI or stroke. Third, the study lacks a clearly
defined control group, so that we cannot appreciate the
prevalence of target organ damage in subjects at lower risk
or at intermediate risk but it is appreciably lower without
the additional risk factors.

In conclusion, this study is certainly valuable because it
stresses the importance of a complete clinical examination,
including the collection of a detailed personal and familial
history, in subjects deemed to be at risk of cardiovascular
disease. Certainly, an approach solely based on the crude
computation of the Framingham score (or other risk scores)
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is very limited in terms of predictive power, and clinicians
feel some urgent need to improve on that. It remains to be
established, however, whether the best strategy to improve
over and beyond the Framingham score could be based on
the additional of non-invasive clinical tests (either addi-
tional risk factors, or early markers of disease such as cc-
IMT) or on arrays of new predictive markers.
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