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Introduction
Patients with the metabolic (or
dysmetabolic) syndrome have a clus-
ter of cardiovascular risk factors that
place them at extremely increased risk
of coronary heart disease, stroke and,
consequently, reduced survival.1

There is considerable overlap be-
tween the traditional cardiovascular
risk factors and the factors that make
up the metabolic syndrome (Table 1).

The metabolic syndrome com-
prises a number of unfavourable fac-
tors which have developed through
a complex interplay of genetic and
environmental influences. These fac-
tors often exacerbate the effect of
others, thereby multiplying the car-
diovascular risk (Figure 1).

However, the inter-relation be-
tween the risk factors can be used as
a target for intervention, mainly life-
style modification. This is most ap-
parent in the benefits of even modest
weight loss, in terms of reducing de-
velopment of diabetes, increasing in-
sulin sensitivity, improvement of the

Table 1. Cardiovascular risk factors and the metabolic syndrome

Classical cardiovascular risk factors The metabolic syndrome

Age Obesity – especially abdominal/visceral

Gender Dyslipidaemia

Obesity – especially abdominal/visceral High triglycerides

Dyslipidaemia Low HDL cholesterol

High total and/or LDL cholesterol Hypertension

High triglycerides Diabetes or impaired glucose tolerance

Low HDL cholesterol Insulin resistance

Hypertension

Diabetes mellitus

Smoking

Family history

dyslipidaemic profile (see below) and
improving blood pressure control.

The dyslipidaemic profile
Individuals with the metabolic syn-
drome, and in fact the majority of
obese people per se, tend to have a
typical lipid profile including:
• increased total cholesterol
• increased LDL cholesterol
• increased triglycerides
• decreased HDL cholesterol.
The elevated triglyceride levels are
due to an excess of VLDLs, synthe-
sised in excess as a result of hyper-

insulinaemia. Obesity also contributes
to this increase in VLDL production
due to increased free fatty acid flux
from adipose tissue to liver.

It is widely accepted that all four
of these factors (individually and in
combination) result in increased car-
diovascular risk.2,3 Although the evi-
dence relating total cholesterol and
risk is undisputable, it does appear
that a moderately elevated trigly-
ceride level, usually associated with
a low HDL, also increases risk.4 But
the situation becomes even more
ugly when one analyses the lipid
components further.3 For example,
people with the metabolic syndrome
tend to have a greater proportion
of their LDL as the more atherogenic
small dense particles.

Management of dyslipidaemia
in the metabolic syndrome

1. Lifestyle measures

The importance of weight loss can-
not be underestimated. Apart from the
reduction in blood pressure and im-
provement in insulin sensitivity, even
modest weight loss can improve the
dyslipidaemia in these patients and
thereby reduce cardiovascular risk.5
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Not only are LDL and triglyceride
levels reduced, but there is a small
increase in HDL level if weight loss
is sustained. The latter increase can
also be aided by regular exercise. It
seems that exercise and weight loss
have independent, additive beneficial
effects on the lipid profile.6 Regular
exercise is particularly effective in
increasing HDL.

There is evidence that weight loss
in patients with type 2 diabetes or
impaired glucose tolerance, and
probably the majority of patients with
metabolic syndrome, results in a fa-
vourable change in LDL size away
from the small dense atherogenic
molecules. Specific dietary advice
should focus on reduction of calo-
ries, total and saturated fats and adop-
tion of a Mediterranean style diet
(high levels of fruit, vegetables,
whole-grain foods with low levels of
red meat and moderate alcohol con-
sumption). The consumption of fish
oils based on omega-3 fatty acids can
reduce triglyceride levels.

2. Drug therapy

The ‘when’, ‘who’ and ‘what with’
questions need to be asked before
prescribing any therapy, but more so

when treating an asymptomatic pa-
tient or condition. Treatment of all
dyslipidaemias is based on sound
evidence for reducing disease and
death.7–9 The patient with metabolic
syndrome (without overt diabetes) is
already identified as having at least
three times the risk of cardiovascu-
lar events, be it myocardial infarc-
tion or stroke.1 Thus, early and ag-
gressive correction of the dyslipid-
aemia is imperative to ameliorate the
cardiovascular risk. Once diabetes has
developed in any individual, this con-
fers a risk equivalent to that of coro-
nary disease.2 Patients with cardio-
vascular disease and/or diabetes
should receive lipid modifying
therapy early as per evidence-based
guidelines.10 It should be stressed
however that these treatment levels
are guidelines only and, as the body
of evidence grows, even lower lev-
els should be used to initiate drug
therapy, and to aim for when moni-
toring therapy (Table 2). Although
the benefits of lifestyle measures, es-
pecially of diet and weight loss, have

been discussed, these are notoriously
difficult to achieve and maintain, and
drug therapy should not be withheld
in this high-risk group of patients.

The choice of lipid lowering
therapy essentially lies between the
fibrates and the statins (Table 3). Tra-
ditionally, on the basis of reasonable
evidence, the fibrates have been the
agent of choice to lower triglyceride
levels and elevate HDL levels, and in
so doing, achieve some clinical
benefit.11 They result in a modest re-
duction in LDL cholesterol, less than
can be achieved with a statin. There
is an increasing amount of evidence
that statins reduce cardiovascular
events in high-risk patients12 (such
as the metabolic syndrome patients)
and this benefit appears to be partly
due to ‘non-lipid-lowering’ effects
such as improving endothelial func-
tion and an anti-inflammatory effect.
Interestingly the benefit of treatment
with simvastatin in one of the larg-
est trials undertaken suggests equal
benefit regardless of baseline HDL or
triglyceride levels.12 Although this
might imply that all high-risk pa-
tients be treated with simvastatin, it
is still a little unclear as to the rela-
tive importance/risk of the individual
lipid components. It is probably too
early to do away with the fibrates as
first line therapy in some dyslipid-
aemic patients with mildly elevated
total cholesterol.

It should also not be forgotten
that a number of patients will not be
able to tolerate statins and would ben-
efit, albeit to a lesser degree, with
fibrate therapy.

Table 2. Optimum lipid levels

Total Cholesterol < 4.0 mmol/l

LDL Cholesterol < 2.5 mmol/l

HDL Cholesterol > 1.0 mmol/l

TC:HDL ratio < 4.5

Triglycerides < 2.0 mmol/l
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Figure 1.
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There also remains a small group
of patients whose lipid profile can-
not be optimised by a statin alone
and may require combination
therapy, usually with a fibrate. How-
ever, such combination therapy
needs to be monitored closely be-
cause of the small risk of increased
muscle or liver toxicity.

Other types of lipid modifying
therapies such as nicotinic acid and
cholestyramine are seldom used, but
may be of benefit in drug intolerant
or resistant cases.

A promising new treatment for
type 2 diabetes (and possibly impaired
glucose tolerance), the glitazones, may
help improve the dyslipidaemia in
these patients, by increasing HDL and
reducing small dense LDL.15

Concurrent antihypertensive
therapy may affect the lipid profile of
any patient. Historically, beta-blockers
have received bad press due to the ten-
dency of most agents to slightly in-
crease LDL and/or reduce HDL. This
effect has not been shown to negate
the cardioprotective benefit of these
agents in patients with established is-
chaemic heart disease, or heart fail-
ure. Patients in the latter group are

now being prescribed beta-blockers in
increasing numbers and it is impor-
tant that such patients do not miss out
on proven life-saving therapies be-
cause of such concerns.13 The patient’s
dyslipidaemia should be managed with
appropriate proven therapies as above.

Similarly, there is overwhelming
evidence for the cardioprotective ef-
fects of ACE inhibitors in not only dia-
betic patients, but also those at high
risk of developing cardiovascular dis-
ease and/or diabetes.14 Thus, patients
with the metabolic syndrome should
be prime candidates to receive ACE
inhibitors whether hypertensive or not.

Conclusions
The patient with the metabolic syn-
drome is at high risk of subsequent
cardiovascular events. Risk reduction
needs to start early, be aggressive and
ongoing. Weight loss is imperative
but drug therapy of dyslipidaemia is
usually required and (based on good
evidence) considered essential if dia-
betes is present.

Evidence for cardiovascular risk
reduction in such high-risk patients
favours prescription of statins and
ACE inhibitors.
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Key Points
• Patients with the metabolic

syndrome have a cluster of
cardiovascular risk factors that
place them at extremely
increased risk of coronary heart
disease, stroke and conse-
quently, reduced survival.

• Even modest weight loss
reduces the development of
diabetes, increases insulin
sensitivity, improves the
dyslipidaemic profile and
improves blood pressure
control.

• A promising new treatment for
type 2 diabetes (and possibly
impaired glucose tolerance), the
glitazones, may help improve
the dyslipidaemia in these
patients, by increasing HDL and
reducing small dense LDL.

• Patients with the metabolic
syndrome should be prime
candidates to receive ACE
inhibitors whether hyperten-
sive or not.
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