
Since the original observation that
glucose intolerance, visceral adipos-
ity, hypertension and dyslipidaemia
tend to cluster with a frequency that
is higher than dictated by chance, the
existence of a syndrome has been
postulated. This metabolic syndrome
encompasses a constellation of meta-
bolic disturbances and all known 
cardiovascular disease (CVD) risk fac-
tors, and is a common, age-related
disorder mainly driven by the increas-
ing prevalence of obesity; it has been
claimed to be a powerful predictor of
CVD. However, the existence of such
a syndrome has recently been chal-
lenged on the basis of uncertainty of
the pathogenetic mechanism(s), too
many definitions and diagnostic 
criteria, and doubt about any advan-
tage as compared to existing risk 
calculation engines. In this issue, 
Dr Balkau revisits the evolution of 
the metabolic syndrome concept 
and provides a critical appraisal of 
its clinical relevance.

Since the original work of Reaven,1

insulin resistance has been  consid-
ered the common denominator of the
many metabolic and non-metabolic
abnormalities of the syndrome. In
spite of the fact that insulin resistance
is generally defined as the impaired
ability of insulin to promote glucose
utilisation in insulin-dependent tis-
sues, recent work has provided the
basis for understanding how impaired
insulin-signalling activation and con-
comitant hyperinsulinaemia may 
trigger, in tissues such as the endothe-
lium, pathways involved in the athero-
genic process as well as inflammation.
Nonetheless, insulin resistance is
unlikely to be the unique patho-
genetic mechanism, since only a 
certain percentage of individuals with
metabolic syndrome have impaired
insulin sensitivity, and not all the
insulin-resistant subjects have the 

syndrome. This is also reflected in the
frequent use of diagnostic criteria for
the syndrome not necessarily includ-
ing measurements of insulin action.2,3

However, the advantage of a definition
also relies in its practicability. From
this point of view it appears that indi-
viduals meeting the Adult Treatment
Panel (ATP) III criteria usually have
other abnormalities that may con-
tribute to increased cardiovascular risk. 

To what extent the metabolic syn-
drome may perform better than other
risk calculators remains a matter of 
discussion. However, it is apparent 
that such risk calculation would be
improved by separately considering
specific conditions, for instance
patients with and without diabetes.
Finally, when different therapeutic
approaches toward one or another
component of the syndrome are con-
sidered it becomes clear how difficult
it is to affect the entire syndrome,
strengthening the entangled inter-
connection of the features within 
the syndrome.

In spite of all these limitations, 
and an urgent need for further 
research, the suggestion of the
European Association for the Study 
of Diabetes/American Diabetes 
Association joint document4 to ‘treat
all cardiovascular risk factors without
regard to whether a patient meets the
criteria for diagnosis of the metabolic
syndrome’ is rationale enough. This 
is not because it offers a way to 
overcome ongoing controversy, but
because it is based on intervention 
trials. Thus, in the Steno 2 Study,
intensive treatment of hypergly-
caemia, hypertension and dyslipi-
daemia, together with aspirin could
reduce cardiovascular disease by
53%.5 In the meantime, the positive
hints generated by discussion about
the metabolic syndrome should 
not be discarded. These precious 

hints can be summarised as follows: 
• Although imprecisely defined, the

syndrome may offer a simple public
health concept and  identifiable start-
ing point for clinical intervention

• Even if there is a lack of certainty
regarding its pathogenesis, insulin
resistance may contribute to the clus-
tering of several factors, if not
adding to them in term of CVD risk

• There may be doubt regarding its
value as a CVD risk marker, but
insulin resistance and its cluster of
associated abnormalities are prob-
ably as important as hypercholester-
olaemia as a CVD risk factor.
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