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Type 2 diabetes and lesser
degrees of glucose intoler-
ance are associated with

insulin resistance, central obesity, hyperten-
sion, and dyslipidaemia. The term metabolic
syndrome describes the same constellation,
with or without glucose intolerance. Although
these associations are well established, their
pathophysiological basis remains unclear, and
no unifying feature has emerged. Attempts
have been made to assemble the various fea-
tures of the metabolic syndrome into a single
all-purpose definition, for which diagnostic,
prognostic, and therapeutic value has been
claimed. Diagnosis of the metabolic syn-
drome is redundant in those who already
have diabetes and adds nothing to the man-
agement of those who do not.

Unclear definition

A cluster of clinical features constitutes a syn-
drome, but attempts to define the metabolic
syndrome as a clinical entity have been ham-
pered by the lack of an agreed unifying feature.
The grouping was first described in patients
with type 2 diabetes,' and the wider concept
of a “metabolic” syndrome arose when Gerald
Reaven suggested that the common factor was
insulin resistance rather than diabetes.? Insulin
resistance is, however, unsatisfactory as a core
feature, for it cannot be defined or measured

International Diabetes Federation definition of
metabolic syndrome*

Presence of central obesity—Waist circumference
varies with ethnicity (see bmj.com). If body mass
index is >30 central obesity can be assumed
Plus any two of the following:

Triglyceride concentration >1.7 mmol/lor
specific treatment for this lipid abnormality

High density lipoprotein cholesterol <1.03
mmol/lin men, <1.29 mmol/lin women, or
specific treatment for hypercholesterolaemia
Systolic blood pressure 2130 mm Hg or diastolic
>85 mmol/l, or treatment for hypertension
Fasting plasma glucose >5.6 mmol/l or
previously diagnosed glucose type 2 diabetes.
If>5.6 mmol/l, oral glucose tolerance test is
strongly recommended but is not necessary to
diagnose the syndrome
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easily and is inconsistently related to the indi-
vidual features of the syndrome.?

Expert panels have made various attempts
to establish a working definition using differ-
ent scoring systems.* * The endeavour was
complicated by uncertainty about which asso-
ciated features to include, what thresholds to
set, and what exactly the experts were trying
to achieve. The schemes that emerged have
proved useful for statistical analysis and epide-
miological comparison, but not for clinicians,
who hardly ever record the diagnosis.®

The most recent definition, proposed by an
expert committee of the International Diabetes
Federation, bases the syndrome around a new
core feature, central obesity, and is intended
for clinical use (box).* Representatives of
the American Diabetes Association and the
European Association for the Study of Dia-
betes have, however, argued that any such
attempt is premature.’ This is not a turf war:
the confrontation reflects perplexity within
the diabetes community. One party maintains
that a working definition is needed to resolve
existing confusion; the other party argues that
an inadequate definition
merely adds to it.

The proposed definition
of the metabolic syndrome
embraces overt diabetes and people with
established cardiovascular disease, yet also
purports to predict these as outcomes.? The
“now you see it, now you don’t” approach to
diabetes means that it can be included when
estimating the apparent health consequences
of the syndrome in population studies, yet
becomes an end point in predictive analy-
ses. From a more practical point of view,
energetic screening and treatment for obes-
ity, hypertension, and dyslipidaemia already
form the basis of managing diabetes. Diag-
nosis of the metabolic syndrome adds noth-
ing to the understanding or management of
people with known diabetes and is therefore
redundant. Future consideration of the syn-
drome should exclude diabetes and known
cardiovascular disease.’

Clinical value

The quest for a worldwide index of the health
implications of central obesity is praisewor-
thy but problematic, given the limitations of
waist circumference as a surrogate.® Clinical

The metabolic syndromeiis a
handy clinical label that lacks
a useful definition

measures do not need to be perfect, but
they do need to be consistent, and the rela-
tion between girth and fat distribution varies
from one population to another. Different
waist measures are needed for different ethnic
groups, and race—for which no good defini-
tion exists—thus enters the equation (table).
Use of a sliding scale for waist circumference
has the further consequence that an inde-
pendent yardstick—cardiovascular risk—is
then needed to calibrate one population with
the next. The result is a circular definition, for
vascular risk defines the syndrome and the
syndrome defines vascular risk.

Diagnosis of the metabolic syndrome
enhances prediction of diabetes and cardiovas-
cular disease, if these are not already present,
but impaired glucose tolerance alone is better
than the combined features of the syndrome
in predicting diabetes,*® and it is unsurpris-
ing that combining known cardiovascular
risk factors enhances cardiovascular risk. The
metabolic syndrome is consistently outper-
formed by scoring systems that incorporate
age, sex, and smoking together with personal
and family history of heart
disease. These have the
further advantage of treat-
ing continuous variables as
continuous, whereas the metabolic syndrome
treats them as dichotomous.*®

In sum, the metabolic syndrome is a handy
clinical label that lacks a useful definition. The
latest attempt is characterised by an elastic
measure of the proposed unifying feature—
central obesity—and has no agreed pathophysi-
ological basis. A flourishing academic industry
has been founded on a diagnostic artefact with
little prognostic or therapeutic value. Reaven
himself bids farewell to his syndrome, in so far
as clinical value is concerned, with
the words requiescat in
pace rest in peace).® To
which we may add,
Amen.
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The number of people with the metabolic syndrome is rising alongside obesity. Nevertheless,
Edwin Gale believes the diagnosis has little practical value. George Alberti and P Z Zimmet,
however, think it increases the detection of people at high risk of diabetes and heart disease
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The clustering of several disor-
ders associated with increased
risk of cardiovascular disease

has been recognised for over 80 years,' mak-
ing claims that the drug industry invented the
syndrome lack credibility. However, the mod-
ern concept of the metabolic syndrome started
in 1988 with Reaven describing the cluster-
ing of insulin resistance, hyperinsulinaemia,
glucose intolerance, hypertension, raised
triglyceride concentration, and low high den-
sity lipoprotein cholesterol concentration.?
Opver the next decade other features, most
notably central obesity, were found to be
associated with this cluster. There was lit-
tle argument about the existence of the
clustering but confusion about its diagnosis.
Different criteria abounded, the most
widely used coming from the World Health
Organization® and the National Cholesterol
Education Programme (adult treatment panel
III).* The International Diabetes Federation
then brought the various groups together
recommending a diagnostic set’ which was
similar to the updated version of adult treat-
ment panel ITL°
Recognising that the syndrome provides a
simple public health strategy to define those at
higher risk, the federation’s definition provided
a stepwise approach, with measurement of
waist as a simple initial screening test
followed by assessment of the other
components (hyperglycaemia, hyper-
tension, raised triglyceride concentra-
; tion, low high density lipoprotein

' :_ - iR cholesterol concentration).
s, Several other factors are
. :' L associated with this cluster

but the federation felt that
a practical set of measure-
. ments was needed that

. ." '., could be used in most
o : . primary care and hos-
4 pital settings worldwide.

.~ Thus it did not include
insulin resistance because

it cannot easily be measured.
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The syndrome is becoming increasingly preva-
lent because of the current epidemic of obesity
and sedentary lifestyle.” ® It highlights the form
of obesity that is associated with increased risk
of diabetes and cardiovascular disease and pin-
points those at risk allowing targeted therapy.

Importance of a name
Recently the American Diabetes Association
and the European Association for the Study
of Diabetes questioned both the existence
and usefulness of the metabolic syndrome.”
It was a comprehensive and thought provok-
ing review which may have heightened inter-
est in the syndrome but missed the point.
The review started by asking whether it was
a syndrome at all. At its simplest syndrome
means a collection of things. Our definition
of metabolic syndrome is stronger: a cluster
of inter-related risk factors for cardiovascular
disease and diabetes with
association greater than
by chance alone. This has
been shown repeatedly.
Although the aetiology of the syndrome
is uncertain, strong hypotheses implicate
central adiposity, insulin resistance, and low
grade inflammation.'® Aetiology is unknown
for many other conditions whose existence
is accepted, including type 2 diabetes. The
syndrome is not creating a new disease
but identifies a risk state, like pre-diabetes
(which was created by the American Diabetes
Association) or dyslipidaemia.

Identifying risk

Although the syndrome has had several
definitions during its evolution, today there
are two main closely related definitions, as
described above.® ¢ Both use specific cut-off
points for continuous variables, which allows
them to be used in all clinical settings.

The use of cut-off points is common
throughout medicine where yes or no answers
are the norm, including in the diagnosis of
hypertension or diabetes. The decision to use
different waist cut-off values for different eth-
nic groups is supported by available data that
relate waist circumference to risk of diabetes
and cardiovascular disease. For example, the
prevalence of type 2 diabetes is consistently
higher among Asians than Europids at any
level of excess abdominal fat.* 1?

Focus on the syndrome has
brought diabetologists and
1011 cardiologists together

The syndrome is not intended to give an
absolute risk of cardiovascular disease or diabe-
tes but to highlight people at increased relative
risk on whom doctors can then focus. Absolute
risk would require information on other factors
such as low density lipoprotein cholesterol con-
centration, family history, age, and smoking.
The question also arises whether the risk asso-
ciated with the syndrome is greater than the
sum of the parts. The evidence is equivocal,
but again it is irrelevant—risk increases with
the number of abnormal components.

We believe the syndrome has clinical value.
In the specialised academic world of the syn-
drome’s critics, every person may automatically
have all known risk factors checked routinely
but in the “real world” of primary health care,
this definition helps identify people at high risk
without the need for sophisticated technology.
The federation’s recommendations provide a
simple approach that allows
the identification of most
people who are at risk. Other
measurements can then be
made and preventive steps taken to reduce the
long term burden of disease. Although lifestyle
measures are of prime importance, sometimes
drug treatment is needed.

Focus on the syndrome has brought
diabetologists and cardiologists together,
ensuring better appreciation of risk of diabetes
among cardiologists and cardiovascular disease
among diabetologists. This results in better
management of people with type 2 diabetes,
given that over 70% of them may die from
cardiovascular disease. The outcome is that
clinicians are focused on high risk patients.

The increased prevalence of the underlying
causes of the metabolic syndrome (obesity
and sedentary lifestyle) portends an enormous
increase in cardiovascular disease and type 2
diabetes worldwide.* The diagnosis of the
metabolic syndrome provides a focus on the
cluster of cardiovascular disease and diabetes
risk factors that require attention and empha-
sises the multifactorial nature of the risk for
these diseases. So the syndrome has an impor-
tant role in public health and individual care.
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