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ABSTRACT
With the objectives of clarifying the concepts related to “cardiometabolic risk,” “metabolic syndrome” and “risk stratification” and presenting practical strategies to identify and reduce cardiovascular risk in
multiethnic patient populations, the Cardiometabolic Working Group
presents an executive summary of a detailed analysis and position
paper that offers a comprehensive and consolidated approach to the
identification and management of cardiometabolic risk. The above
concepts overlap and relate to the atherogenic process and development of type 2 diabetes. However, there is confusion about what these
terms mean and how they can best be used to improve our understanding of cardiovascular disease treatment and prevention. The concepts related to cardiometabolic risk, pathophysiology, and strategies
for identification and management (including health behaviours, pharmacotherapy, and surgery) in the multiethnic Canadian population are
presented. “Global cardiometabolic risk” is proposed as an umbrella
term for a comprehensive list of existing and emerging factors that
predict cardiovascular disease and/or type 2 diabetes. Health behaviour interventions (weight loss, physical activity, diet, smoking cessation) in people identified at high cardiometabolic risk are of critical
importance given the emerging crisis of obesity and the consequent
epidemic of type 2 diabetes. Vascular protective measures (health
behaviours for all patients and pharmacotherapy in appropriate
patients) are essential to reduce cardiometabolic risk, and there is
growing consensus that a multidisciplinary approach is needed to
adequately address cardiometabolic risk factors. Health care professionals must also consider ethnicity-related risk factors in order to
appropriately evaluate all individuals in their diverse patient
populations.

The Cardiometabolic Risk Working Group is a national group of
individuals with special interest in cardiometabolic risk and representative of the various related societies. The present article is an
executive summary of a position paper1 written by the Cardiometabolic Risk Working Group to clarify the concepts related to
cardiometabolic risk, metabolic syndrome, and cardiovascular risk
assessment in a multiethnic Canadian context and to present practical strategies for Canadian physicians to identify and reduce cardiovascular risk in their patients. The full position paper1 can be
found online at http://www.ccs.ca/.
Cardiometabolic Risk, Metabolic Syndrome, and
Risk Stratification
The concepts of “cardiometabolic risk” and “metabolic syndrome” and the process of “risk stratification” overlap, and all
relate to the atherogenic process and development of type 2
diabetes, an important cardiovascular (CV) risk factor per se.
This situation has led to confusion as to what these terms and
concepts really mean and how they can best be used to improve
our understanding of cardiovascular disease (CVD) treatment
and prevention. Accordingly, we offer the following proposals:
1. That the term “cardiometabolic risk” or “global cardiometabolic risk” be considered to represent the comprehensive catalogue of factors that contribute to the development
of both CVD and type 2 diabetes. Each of these factors
increases the risk of CV morbidity and mortality to some

125

RÉSUMÉ

Avec l’objectif de clarifier les concepts reliés au Ⰶ risque cardiométabolique Ⰷ, au Ⰶ syndrome métabolique Ⰷ et à la Ⰶ stratification du
risque Ⰷ et de présenter des stratégies pour identifier et réduire le risque cardiovasculaire chez les populations de patients multiethniques, le
groupe de travail sur le métabolisme cardiaque présente un sommaire
exécutif d’une analyse fouillée et d’un exposé de principe qui offre
une approche complète et consolidée à l’identification et la gestion du
risque cardiométabolique. Les concepts ci-dessus s’entrecoupent et
s’apparentent au processus et au développement de l’athérogénèse du
diabète de type 2. Cependant, il y a confusion sur ce que ces termes
signifient et sur la manière de mieux les utiliser pour améliorer notre
compréhension du traitement et de la prévention de la maladie cardiovasculaire. Les concepts reliés au risque cardiométabolique et à la pathophysiologie, et les stratégies pour l’identification et la gestion (incluant les
comportements de santé, la pharmacothérapie et la chirurgie) dans la
population multiethnique canadienne sont présentés. Le Ⰶ risque cardiométabolique global Ⰷ est proposé comme terme générique dans une
liste exhaustive de nouveaux facteurs et de facteurs existants qui prédisent la maladie cardiovasculaire et/ou le diabète de type 2. Les interventions sur les comportements de santé (perte de poids, activité physique,
diète, désaccoutumance du tabac) chez les personnes à risque cardiométabolique élevé sont d’une importance critique étant donné la crise émergente associée à la croissance de l’obésité et les conséquences épidémiques du diabète de type 2. Les mesures de protection vasculaire (les
comportements de santé chez tous les patients et la pharmacothérapie
chez les patients appropriés) sont essentielles pour réduire le risque cardiométabolique, et il y a un consensus grandissant sur la nécessité d’une
approche multidisciplinaire pour répondre adéquatement au risque cardiométabolique. Les professionnels des soins de santé doivent aussi considérer les facteurs de risque liés à l’ethnicité pour évaluer convenablement tous les sujets des diverses populations de patients.

extent, but the term “global cardiometabolic risk” is mainly
intended to encourage consideration of factors that go beyond the set of traditional risk factors and that include new
or emerging risk factors. The term is intended to be used to
catalogue the sources of risk, but not to quantify risk in
either absolute or relative terms.
2. That the term “metabolic syndrome” be considered to represent a specific subset of “cardiometabolic risks” that,
when clustered together, impart a relative increase in risk of
CVD and development of type 2 diabetes. Metabolic syndrome has been shown to increase overall lifetime CVD
risk2-5 by about 1.5- to 2-fold.6,7 Metabolic syndrome has
also been shown in some studies to be associated with
increased CVD risk independently of its association with
dysglycemia and diabetes2,8-10 and with obesity.2,11
3. That the term “risk assessment” or “global risk assessment” be used to describe a process that mathematically
weighs the presence or absence of risk factors, as well as
their severity, to calculate an absolute CV risk by using
validated algorithms derived from long-term observational studies in large patient cohorts.
Pathophysiology of Cardiometabolic Risk
The pathophysiological basis of cardiometabolic risk is
complex. Although various mechanisms have been proposed,
insulin resistance, particularly at the level of the fat, liver, and
muscle coupled with visceral/ectopic adiposity and altered adi-
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pokine kinetics, appears to be closely associated with the clustering of abnormalities associated with increased cardiometabolic risk—namely dyslipidemia, elevated blood pressure,
dysglycemia, and prothrombotic and inflammatory states12—
that might be the consequence of a complex interplay between
various tissues (mainly adipose tissue and liver).
Identification of Cardiometabolic Risk
The goal of screening is to develop, through identification of the significant traditional and nontraditional risk
factors, a comprehensive understanding of a patient’s risk
for cardiometabolic events, thereby enabling appropriate individual preventive measures to be taken. An assessment
should occur when any traditional CV risk factor (eg, hypertension or dyslipidemia) is first identified or in patients
who are overweight or obese (especially if abdominally
obese).13-20 Screening should include history (including
smoking status, family history of premature coronary artery
disease or type 2 diabetes, diet, and physical activity level);
physical examination (including measurement of blood
pressure (BP), waist circumference and body mass index
[BMI, calculated as the weight in kilograms divided by
height in meters squared]), laboratory tests (including fasting plasma glucose and fasting lipid profile), and other tests
(including A1C [glycated hemoglobin], electrocardiogram,
exercise stress test, apolipoprotein (apo) B, high-sensitivity
C-reactive protein, and renal function) as indicated by patient age, existing risk factors, or guideline-recommended
criteria. (See Fig. 1) The calculation of absolute risk by
means of a validated algorithm, such as Framingham Risk
Score or Reynolds Risk Score, followed by appraisal for the
presence or absence of “metabolic syndrome,” may help
identify patients whose risk might be underestimated
through sole consideration of traditional risk factors and
who might warrant more comprehensive or intensive intervention, including prompt initiation of health behaviour
changes.
Interventions to Reduce Cardiometabolic Risk
Health behaviour modification
Health behaviour modification is recommended as the
primary treatment strategy for the management of cardiometabolic risk21-27 and should include simultaneous counselling regarding physical activity, smoking cessation, caloric intake, and diet composition, as these are associated
with improvements on all cardiometabolic risk factors. The
magnitude of improvement in these variables appears to be
dependent on baseline values, with greater improvements
reported among those with the greatest disturbances. Although the improvements in cardiometabolic risk factors
tend to be more pronounced when a modest reduction in
body weight is achieved, significant improvements are also
observed even in the absence of significant weight change.
These findings support prior recommendations21,23,24,26
that health behaviour modification, specifically moderateintensity exercise for 30 to 60 minutes on most days of the
week, together with a moderate reduction in caloric intake
(⬃500 kcal/day), can result in significant reductions in cardiometabolic risk. Despite some evidence of a carry-forward

Figure 1. General approach to assessing cardiometabolic risk. A1C,
glycated hemoglobin; apoB, apoliprotein B; BMI, body mass index;
BP, blood pressure; CV, cardiovascular; HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C reactive protein; LDL-C,
low-density lipoprotein cholesterol; TC, total cholesterol; TGs, triglycerides; WC, waist circumference.*Annually in those ⱖ40 years, and
opportunistically in those aged 18 –39 years.

effect of short-term health behaviour interventions, the
long-term benefit of health behaviour interventions requires
sustained efforts in compliance and adherence.
Pharmacologic and surgical interventions
While health behaviour interventions are the primary strategy to reduce cardiometabolic risk, adjunctive pharmacologic
therapy or surgery may be required. The majority of pharmacologic interventions to reduce cardiometabolic risk also apply
to the patient with diabetes, since most patients with diabetes
have increased cardiometabolic risk.28 There are very few clinical trials that evaluate treatment for individuals with cardiometabolic risk but without either concomitant diabetes or established CVD.
Weight loss. Weight-loss medications (sibutramine or orlistat)
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should be used only in association with a weight-reducing diet and
increased physical activity.29 The Sibutramine Cardiovascular
Outcomes trial assessed the impact of sibutramine on morbidity
and mortality in obese patients with established CVD, diabetes, or
both30 and showed increased CV events in those subjects randomly assigned to sibutramine vs placebo (11.4% of patients vs
10%). Further analyses indicate the increased risk for CV events
occurred in patients with a history of CVD, leading the US Food
and Drug Administration to contraindicate the use of the drug in
patients with a history of CVD. Subsequently, the US Food and
Drug Administration concluded that the CV risks posed by sibutramine outweighed the modest weight loss observed with the
drug, and asked the manufacturer (Abbott Laboratories) to pull
the drug from the market.31
For patients with a BMI ⱖ 30 kg/m2, or those with a
BMI ⱖ 27 kg/m2 plus CV risk factors and/or impaired
glucose tolerance (IGT), guidelines recommend that
weight-loss medications can be considered if weight loss is
⬍0.5 kg (1 lb) per week after health behaviour changes have
been attempted for 3 to 6 months.29 There are currently no
data to show that weight reduction induced by medications
results in improved clinical outcomes. This is in contrast to
the reduced event rates consequent to weight reduction resulting from bariatric surgery.32,33
Bariatric surgery has been shown to lower all-cause mortality by 24% to 40%32,33 because of a reduction in deaths from
myocardial infarction (MI), diabetes, and cancer, as well as
prevention of the development of diabetes in patients with
severe obesity.34 Currently, bariatric surgery can be considered
in individuals with class III or above obesity (ie, BMI ⱖ 40
kg/m2)17 or class II obesity (ie, BMI ⱖ 35 kg/m2) plus comorbid conditions,24,35 in whom efforts at medical therapy have
failed and who have an acceptable operative risk.
Optimize BP. Clinical trials have not specifically evaluated
BP lowering in individuals solely with cardiometabolic risk.
However, in patients with cardiometabolic risk associated with
dysglycemia, it may be advisable to use agents that may be
associated with improvement of glucose metabolism (ie, reninangiotensin-aldosterone system [RAAS] inhibitors) or antihypertensive drugs that are metabolically neutral (ie, calcium
channel blockers [CCBs]). The Nateglinide and Valsartan in
Impaired Glucose Tolerance Outcomes Research trial showed
that valsartan exerted a modest reduction (14%) in the development of new diabetes in patients with both IGT and heightened CV risk.36 In the Diabetes Reduction Assessment With
Ramipril and Rosiglitazone Medication study, ramipril was
found to have a smaller, nonsignificant effect on the prevention
of diabetes in individuals with either impaired fasting glucose
(IFG) or IGT.37 In a systematic overview of 3 large trials of
angiotensin-converting enzyme (ACE) inhibition in individuals with CVD but without diabetes, a similar reduction in new
diagnoses of diabetes was observed.38 In the Antihypertensive
and Lipid-Lowering Treatment to Prevent Heart Attack
Trial,39 chlorthalidone treatment was associated with a greater
incidence of new diabetes than in patients treated with either
amlodipine or lisinopril. Combinations of an ACE inhibitor
and CCB compared with therapy that includes a thiazide diuretic are associated with a reduced incidence of new-onset
diabetes40 and improved CV outcomes related to differences in
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blood glucose level and body weight.41 In patients with cardiometabolic risk who require BP lowering with multiple agents,
the combination of an ACE inhibitor and CCB may be the
preferred strategy rather than the combination of an ACE inhibitor and diuretic.42
Optimize lipid levels. In patients with cardiometabolic risk
with a moderate or high Framingham Risk Score, treatment
should be initiated with a statin to reduce low-density lipoprotein cholesterol (LDL-C) by at least 50% and to ⬍2.0 mmol/L.
Apo B levels are a better measurement of lipid-related risk in
these patients, and the target level for treatment is ⬍0.8 g/L in
high-risk and moderate-risk individuals. There is a large residual risk for patients at high risk for CVD, despite LDL-C
reduction with high-dose statins. Many patients with cardiometabolic risk may also have an acquired combined hyperlipidemia, associated with increased triglycerides (TGs), a modest
increase in LDL-C, and low high-density lipoprotein cholesterol (HDL-C). LDL particle numbers are increased, as reflected by the increased levels of apo B100. Beyond LDL-C
lowering, strategies that might reduce the residual risk include
reducing the total cholesterol (TC) to HDL-C ratio, highsensitivity C-reactive protein, and TG, although there are no
clinical trial data to date to support such strategies.26 In the
patient with diabetes, glycemic control optimization and
health behaviour modification should be attempted prior to
the addition of another agent, such as a fibrate. In the Action to
Control Cardiovascular Risk in Diabetes trial43 the addition of
fenofibrate to simvastatin in patients with type 2 diabetes failed
to show any reduction of CV events, although there may have
been benefit in the subset of individuals with high TG/low
HDL-C.
Optimize blood glucose levels, prevent progression to
diabetes, and manage hyperglycemia. While health behaviour modification, with weight loss and increased physical activity, is the most effective,41,44-46 pharmacotherapy can also be
considered to prevent progression to type 2 diabetes. Metformin,44 acarbose,47 rosiglitazone,48 pioglitazone,49 combination therapy with metformin and rosiglitazone,50 and orlistat51
have all been shown to reduce progression to type 2 diabetes;
however, metformin is indicated as first-line therapy based on
its efficacy, safety, and cost. In patients with diabetes, most will
require progressively aggressive pharmacotherapy over time
with oral antihyperglycemic agents and/or insulin.25
Antiplatelet therapy. The benefits of acetylsalicylic acid for
primary prevention are very small and offset by the bleeding
risks, even when used in patients with risk factors for vascular
disease such as diabetes.52 In the absence of a clinical history of
coronary heart disease (MI or angina), stroke, or peripheral
arterial disease or of vascular imaging showing atherosclerosis,
there is no evidence to support the use of acetylsalicylic acid in
patients with cardiometabolic risk.
Smoking cessation. In addition to counselling, medications
(nicotine replacement, buproprion, or varenicline) should be
offered to most patients who are motivated to stop smoking.
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Cardiometabolic Risk in Susceptible Canadian
Populations
How do ethnicity and culture impact on
cardiometabolic risk?
Canada is one of the world’s most ethnically diverse countries, and CVD rates vary considerably among Canadians of
different ethnic origins.53 The reasons for this variation have
not been fully elucidated54 but suggest that studies carried out
in European populations cannot be fully extrapolated to other
ethnocultural populations.53 In addition, as the relationship
between percentage body fat and BMI varies by ethnic population, ethnic-specific thresholds for the definition of overweight55 and central adiposity56 are recommended. Despite
differences among populations, it is important to note that
collectively, the following 9 risk factors account for 90% of the
population-attributable risk of MI in men and 94% in women:
abnormal lipids, smoking, hypertension, diabetes, abdominal
obesity, psychosocial stress, lack of consumption of fruits and
vegetables, lack of moderate alcohol consumption, and physical inactivity.57
Traditional risk factors explain the majority of CV events in
all populations.57 Thus, health behaviours and pharmacologic
interventions to reduce cardiometabolic risk should be optimally applied to all patient populations as per national guidelines and as per the suggestions outlined earlier in this document. Whether specific ethnic groups would benefit from
therapies different from those recommended in guidelines or
from differential treatment targets remains unclear. However,
it is widely known that certain groups, such as blacks, may have
a reduced BP-lowering response to RAAS blockers, and thus
these agents may not be ideal as first-line drugs for the management of hypertension.39 Similarly, antihypertensive agents
that improve glucose metabolism (ie, RAAS inhibitors) or that
are metabolically neutral (ie, CCBs) may be preferable as firstline therapy in populations prone to diabetes, such as South
Asians. Differences in statin efficacy between ethnic groups
may be attributable to differences in pharmacokinetic and
pharmacodynamic effects or to polymorphisms of genes critical
to drug metabolism.58 Asians have historically been considered
to be more responsive to the lipid-lowering effects of statins
than are white populations. As such, Health Canada and the
US Food and Drug Administration recommend lower starting
doses of certain statins in Asian patients.59,60 Recent data, however, suggest that people of South Asian origin and white populations derive similar lipid effects from atorvastatin and simvastatin and that dose adjustment in South Asians may not be
necessary.61 As the cultural dynamics of chronic illnesses and
their management are complex and often deeply rooted in cultural traditions, community-based prevention and management programs should be developed and delivered in partnership with target communities.
Conclusion
“Global cardiometabolic risk” is an umbrella term for a
comprehensive list of existing and emerging factors that predict
CVD and/or type 2 diabetes. Health behaviour interventions
in people identified at high cardiometabolic risk are of critical
importance given the emerging crisis of obesity in Westernized
countries and the consequent epidemic of type 2 diabe-
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tes.12,13,15,62-64 Vascular protective measures are essential for
all patients with cardiometabolic risk, and there is growing
consensus that a multidisciplinary approach24,25 is needed to
adequately address cardiometabolic risk factors. Family physicians play a key role in identifying people with increased cardiometabolic risk but often do not have the time or resources to
deliver evidence-based, cost-effective interventions that promote sustainable health behaviour change among their patients. Primary health care reform offers opportunities for inclusion of exercise specialists (kinesiologists) and nutrition
specialists (registered dietitians) in primary health care teams.
Finally, Canadian health care professionals must also consider
ethnicity-related risk factors in order to appropriately evaluate
all individuals in their diverse patient populations.
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