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“A man is as old as his arteries” – Thomas Sydenham

C

ardiovascular disease remains the leading
cause of death in developed countries. The
tremendous advances in the pharmacological
and interventional management of patients with established cardiovascular disease have drastically decreased cardiovascular mortality; however, the bet
that contemporary and future medicine has to win is
not how to cure but how to prevent cardiovascular
disease. The majority of patients visiting primary
health care facilities are patients with no established
cardiovascular disease, with no symptoms typical of
cardiovascular disease and with usually one or more
cardiovascular risk factors. Risk assessment, a critical
step in decision making, is usually performed with the
use of risk charts, such as the Framingham Risk Score
or the European Score, which take into account the
traditional risk factors for coronary artery disease.
Recent developments in the European Score, according to the statistics of each European country, may
provide more accurate risk prediction than the Framingham Risk Score for specific European countries
with lower cardiovascular mortality than the USA.1
Risk scores are very useful in terms of statistical
calculations and public health management; however,
they provide only a crude assessment of any individual patient’s risk. In addition, the management of
asymptomatic patients in the intermediate or the lower risk category remains a challenge. Tools for better
risk assessment than that provided by the traditional
risk scores would be highly desirable and would help
in the risk stratification of such patients.
These stratification tools should have specific

properties: they should be safe and non-invasive, in
order to be employed in large populations; they
should not be expensive; and, most importantly, they
should provide incremental prognostic information
beyond that provided by the Framingham or the
European Risk Scores. Several tools have been tested
for this purpose; amongst them there are those that
assess vascular function or structure in various vascular beds, which have been widely tested as surrogate
markers of cardiovascular risk.
Vascular function can be estimated by the assessment of endothelial function or arterial stiffness and
wave reflections. 2 Endothelial function can be assessed non-invasively by measuring post-ischaemic dilation of the brachial artery. Although this measurement has incremental prognostic value in patients
with established cardiovascular disease, there are conflicting data regarding its predictive role in the asymptomatic patient or in the general population.3 Arterial
stiffness and wave reflections can be measured noninvasively by means of pulse wave velocity measurement and applanation tonometry, respectively.4 There
is strong evidence that arterial stiffness and wave reflections have incremental prognostic value in the
general population or in patients with no known cardiovascular disease.5,6
There are several ways to assess atherosclerosis of
the peripheral arteries. Imaging techniques based on
ultrasound, computed tomography, or magnetic resonance imaging can image most arterial territories, including the aorta, the carotid arteries, the renal arteries and the arteries of the lower limbs.7 The presence
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of extracoronary atherosclerosis is a marker of increased risk for coronary artery disease. Of note is the
measurement of carotid intima-media thickness, which
can be performed easily with a high-frequency ultrasound machine. It has been shown that, even in the absence of carotid plaques, the presence of increased
carotid intima-media thickness is an independent predictor of cardiovascular risk.8
Coronary atherosclerosis can be evaluated noninvasively by the measurement of coronary artery calcium. This is done using computed tomography without contrast administration, and with much less radiation than is used in computed tomographic angiography of the coronary arteries. Coronary calcium is related to the presence and the extent of coronary atherosclerosis, and is an independent predictor of cardiovascular risk in asymptomatic patients and in the
general population.9
Accordingly, the concept of the vascular age of an
individual has emerged. If vascular age is lower than
chronological age, then the patient can be reclassified
to a lower risk category. Conversely, should vascular
age be greater than chronological age, the patient is reclassified in a higher risk category. However, there are
several issues that need to be resolved. While cut-off
values for “desired” and “non-desired” levels exist for
the majority of these indices, true normograms are
lacking for most of them. Furthermore, important
questions remain to be answered. Can these methods
be combined and, if so, which of them should be put together? Does any combination increase the predictive
accuracy, compared to one method alone? Although
studies have attempted to clarify these issues, there is
no consensus regarding the combination of methods.
At present, there are recommendations regarding coronary calcium score, carotid intima-media thickness and
aortic pulse wave velocity issued by Cardiological and
Hypertension Societies in Europe and the USA.10,11
The field is expanding and more data are accumulating regarding the predictive value of these parameters. Until all necessary data have been gathered,
assessment of vascular function and structure in individuals will continue to be performed according to a
department’s expertise and facilities, and vascular age
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is calculated in many centres via assessment of coronary or peripheral arteries.12 Estimation of arterial
age has the potential to increase the accuracy of risk
prediction and guide the management strategy of
asymptomatic patients.
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