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It has long been recognized that cardiovascular(CV) risk factors “cluster” in obese patients. This
clustering of risk factors was first described in 1988
and at that time was termed “syndrome X.”
Unfortunately, different health organizations
emphasize different aspects of the Metabolic syn-
drome and therefore, more than one definition
exists (Table 1). Understandably, this has caused
difficulty in doing research in the area, as some
patients are captured by one definition but not
another. Moreover, some experts question the
importance of the syndrome if health groups cannot
agree on its inclusion criteria.

Prevalence

Metabolic syndrome is a common and growing prob-
lem as the Canadian population struggles with obesity.
Up to 30% of those > 50 years-of-age have Metabolic
syndrome and this increases to 45% in those > 65-
years-of-age. Metabolic syndrome is important to rec-
ognize clinically as it can help determine those individ-
uals at-risk for diabetes and CV disease.

Causes

Metabolic syndrome is a pro-inflammatory and pro-
thrombotic state that leads to endothelial dysfunction.
However, it is unclear however what underlies the syn-
drome. Insulin was thought to be the most important
causal factor when this syndrome was first described.
Yet, it has been demonstrated that not all patients with

insulin resistance, or with high levels of insulin
develop Metabolic syndrome. Many experts are now
exploring the role of visceral adipose tissue as an
“active endocrine gland” as it has been shown to secrete
pro-inflammatory cytokines like interleukin six and
tumour necrosis factor.
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Mary’s Case

Mary, 47, was found to be hypertensive at her yearly
physical (166/98 mmHg). The physical also revealed
that:

• She is obese, weighing 220 lbs

• Has a BMI of 42 and a waist circumference of
121 cm

Routine blood work showed the following
abnormalities:

• Elevated:

- Gamma-glutamyl transpeptidase at 88 U/L

- Aspartate aminotransferase at 60 U/L

- Alanine aminotransferease at 78 U/L

• High glucose at 6.3 mmol/L

• Total cholesterol (C) was 6.7 mmol/L

• Triglycerides were 3.4 mmol/L

• HDL-C was 0.9 mmol/L

• Low-density lipoprotein was 5.3 mmol/L

Mary was sent to the Cardiac Risk Clinic for
assessment.

Go to page 28 to see how to manage Mary’s case.
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Metabolic Syndrome



The Canadian Journal of CME / January 2007 27

What is the clinical significance?
The syndrome was first described, in part, to help clin-
icians determine patients at risk for the development of
CV disease. However, the syndrome best identifies
patients at up to a five fold increased risk for the
development of diabetes. Perhaps this is not surpris-
ing given the emphasis that both definitions place on
impaired glucose regulation.
The Framingham risk score is better at predicting

CV risk than the presence of the Metabolic syndrome.
This is, in part, related to the lack of emphasis that
Metabolic syndrome places on the severity of risk fac-
tors.A huge range of patients are captured by each def-
inition of Metabolic syndrome and some patients are
clearly less sick than others. This lessens the predictive
capacity of the syndrome.
Some expert groups have questioned the importance

of labeling patients with Metabolic syndrome. They

have pointed out that having the syndrome does not
confer additional risk to the patient in addition to
the individual risk factors that the patient already
has (i.e. the sum of Metabolic syndrome is not more
than its parts). However, at minimum, patients with
Metabolic syndrome are at moderate risk for the devel-
opment of CV disease (i.e. 10% to 20% risk over the
next 10 years). It is important to remember that diabetes
is considered a CV risk equivalent and therefore
patients with diabetes fall into the highest risk category
(> 20% risk over the next 10 years).Many experts argue
that patients with diabetes or established CV disease
should not be labeled with Metabolic syndrome as
they are concerned that this may cause confusion as
to what risk category patients fall into.

What is the treatment?

The cornerstones of treatment of Metabolic syn-
drome are:
• lifestyle modification,
• a healthy balanced diet,
• exercise and
• weight loss.
Many patients find this weight loss difficult. Even
modest amounts of weight loss can result in significant
differences in glucose and lipid metabolism. Moreover
BP control is often improved with weight loss. The
Diabetes Prevention Program trial clearly demonstrated
the superiority of lifestyle modification in the preven-
tion of diabetes over drug therapy.1 Most patients will
benefit from a referral to a dietician or exercise consul-
tant for practical lifestyle advice.
It is important to remember to screen for all CV risk

factors when one risk factor is identified in a patient.
Each risk factor should then be treated in turn as they
would normally be.

Dr. Anne M. PausJenssen is an Assistant Professor
of Medicine, Division of General Internal Medicine,
University of Saskatchewan, Saskatoon,
Saskatchewan.

Mary’s Case cont’d...

• Mary is morbidly obese, hypertensive
dyslipidemic and has impaired fasting glucose

• She has Metabolic syndrome. An ultrasound
confirmed fatty liver

• She was counseled to lose weight and exercise

• She was started on an angiotension-converting
enzyme inhibitor and a statin

• In 6 months she had lost 2 kg and her blood
work showed some improvement
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Table 1

Definitions of Metabolic syndrome

Adult Treatment Panel III World Health Organization

3 of the following:

• Abdominal obesity:

- men > 102 cm

- women > 88 cm

• Triglycerides > 1.7
mmol/L

• Low HDL-cholesterol
- men < 1

- women < 1.3

• BP > 130/85 mmHg

• Fasting glucose > 6.1

Must have diabetes,
impaired fasting glucose,
impaired glucose tolerance
or hyperinsulinemia, plus
two of the following:
• Abdominal obesity
• Dyslipidemia:

- triglycerides > 1.7
mmol/L or

- HDL < 0.9

• BP > 140/90 mmHg

• Microalbuminuria

Metabolic Syndrome
CASE IN...


