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T. K. Fenske, MD, FRCPC, FACC, FCCP

Preventative medicine needs to be front and
center for us to achieve a sustainable healthcare

system. According to the 2006 Canadian
Clinical Practice Guidelines, “obesity has
become the most prevalent nutritional problem
in the world, eclipsing undernutrition.”1 This
exponential increase in obesity, coupled with the
hypertension and diabetes epidemics, secures
heart disease as a pre-eminent growth industry
well into the future. Although advances in
thrombolytic therapy and percutaneous revascu-
larization continue to improve the survival of
patients with acute MI, the overall mortality
remains > 50%, underscoring the need for pre-
ventative strategies for this disease. But as much
as we may all agree that prevention is a key way
to improve health and prolong life for our
patients, who really has time to do it? A stitch in
time may save nine, but the practice of preventa-
tive medicine requires more than just a stitch—it
takes a considerable swath of time. It has been
estimated that, in a practice of 2,500 patients,2 a
primary care physician would need over seven
hours a day to fully satisfy the US Grade A and
B Task Force recommendations on disease
screening maneuvers and that is just to accom-
plish the screening. Add in a discussion of an
activity prescription, or adjusting a dietary regi-
men, or outlining the need for smoking cessation
and we quickly run into overtime. Furthermore,
the vast and growing number of risk assessment
tools available complicates the cardiac risk reduc-
tion process and adds confusion to our pressured

clinic time. Cardiac imaging techniques are all
vying for attention as viable screening tools for
identifying subclinical vascular disease. These
include:
• CT angiography,
• intravascular ultrasound (IVUS),
• positron emission tomography (PET) and
• MRI scan.
As well, advances in molecular medicine have
ushered in a whole host of novel biomarkers,
each promising to better identify the “time-
bomb” patient before they blow. While both the
pioneering imaging techniques and the innova-
tive assays have brought improved clarity to the
pathobiology of cardiovascular disease (CVD),
their precise role in clinical decision-making is
unclear and still evolving.
To achieve any degree of success on the CV

prevention front, we need screening tools
that are:
• reasonably predictive of future events,
• straight-forward and time efficient to
administer and

• can aid in therapeutic decision-making.
The following review outlines a practical

approach for risk stratifying your patients into
high, intermediate and low CV risk groups.
Once triaged, the current treatment guidelines
for primary prevention can be readily applied,
even for the busy office practitioner.

CV Risk Assessment:
So Many Options, So Little Time
The importance of effective and efficient cardiovascular (CV) risk assement is increasing as the
rising demographic tide of aging baby boomers approaches. In this review, Dr. Fenske details
the basics of risk assesment and how to use all of the tools available when classifying patients.
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Global risk scoring

Direct measurement of vascular risk factors
incorporated into a global risk scoring algorithm
is a necessary starting point in the evaluation of
CVD risk. The recently-published Canadian
Cardiovascular Society (CCS) recommendations
for the prevention of CVD included a review of
the various risk engines available today to aid
the clinician in assigning CV risk to their
patients.3 The working group agreed that the
Framingham Risk Score (FRS) was most appro-
priate for initial screening, since it can be
applied to a large percentage of the Canadian
population and provides a reasonable risk esti-
mate for the hard endpoints of cardiac death or
non-fatal MI. To use this risk engine one
requires the patient’s:
• age,
• smoking status,
• systolic BP value and
• total and HDL-C levels.
With these five parameters and a copy of the
Framingham calculator at hand, it takes less than
a minute to arrive at a 10-year risk score (Tables
1 and 2). I have a laminated copy for reference
and a paper stack in my office that I access to
provide my patients with their own copy. Filling
it out with the help of your patient saves time
and turns the exercise into a teaching opportunity:
“Look what would happen if you quit smok-
ing… your 10-year risk would plummet to a
lower category...” The latest version of the cal-
culator is included in this article or can be down-
loaded online (hin.nhlbi.nih.gov). Table 3 out-
lines the types of patients who would benefit
most from CV screening.
Although the FRS is solidly based on multi-

variate risk functions derived from large
prospective cohort studies and randomized clin-
ical trials, it has some important limitations. The
Framingham risk tool fails to consider family
history, glycemic status or ethnic background,

all of which have significant bearing on CV risk.
These caveats are important to recognize so that
we do not underestimate the risk for a particular
patient.

Family history

Most of the susceptibility to CVD can be
explained by the conventional risk factors,
which are both genetically and environmentally
determined.4 Although the relative contribution
of genetics vs. lifestyle remains unclear, paternal
longevity is a health asset. Family and twin stud-
ies have consistently shown that premature coro-
nary artery disease (CAD) is strongly influenced
by genetic factors, especially for identical twins.
If one twin has CAD, the risk of a CV event is
eight times higher for the identical brother, or 15
times higher for the identical sister.5 The
Framingham Offspring study of 1971 involved
2,302 subjects and showed that a positive family
history increases risk by 1.7 times in women and
2.0 times in men.6 Patients are vaguely aware of
the heritable risks of CVD, but they often lump
together all the family history, even “Granny
who had an infarct at age 92.” We define a posi-
tive family history as having a first-degree rela-
tive with CAD who is < 65-years-of-age
(if male), or < 55-years-of-age (if female).
Individuals with long-lived parents have advan-
tageous CV risk profiles.7 So, if your patient’s
parent or grandparent had their first vascular
event in their 90s, they can be reassured that
their family history is protective. If there is pre-
mature CVD in the family; however, a more
accurate risk estimate would be twice the calcu-
lated FRS.

Dr. Fenske is an Associate Clinical
Professor, University of Alberta and
Principal Teacher for Undergraduate
Medical Education, Royal Alexandra
Hospital, Edmonton, Alberta.
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Table 1

Estimation of 10-year risk of non-fatal MI
or coronary death (Framingham Heart
Study) in women

Age in years Points

20 to 34 -9
35 to 39 -4
40 to 44 0
45 to 49 3
50 to 54 6
55 to 59 8
60 to 64 10
65 to 69 11
70 to 74 12
75 to 79 13

Cholesterol level Age in years (points)
(mmol/L) 20-39 40-49 50-59 60-69 70-79

< 4.14 0 0 0 0 0
4.15 to 5.19 4 3 2 1 0
5.2 to 6.19 7 5 3 1 0
6.2 to 7.2 9 6 4 2 1
> 7.21 11 8 5 3 1

Smoking status

Non-smoker 0 0 0 0 0
Smoker 8 5 3 1 1

HDL-C levels Points

≥ 1.55 -1
1.30-1.54 0
1.04-1.29 1
< 1.04 2

Systolic BP Untreated Treated
(mmHg) (points) (points)

< 120 0 0
120-129 0 1
130-139 1 2
140-159 1 2
≥ 160 2 3

Points Total 10-year Points total 10-year
risk (%) risk (%)

0 1 9 5
1 1 10 6
2 1 11 8
3 1 12 10
4 1 13 12
5 2 14 16
6 2 15 20
7 3 16 25
8 4 17 > 30

Table 2

Estimation of 10-year risk of non-fatal MI
or coronary death (Framingham Heart
Study) in men

Age in years Points

20 to 34 -7
35 to 39 -3
40 to 44 0
45 to 49 3
50 to 54 6
55 to 59 8
60 to 64 10
65 to 69 12
70 to 74 14
75 to 79 16

Cholesterol level Age in years (points)
(mmol/L) 20-39 40-49 50-59 60-69 70-79

< 4.14 0 0 0 0 0
4.15 to 5.19 4 3 2 1 1
5.2 to 6.19 8 6 4 2 1
6.2 to 7.2 11 8 5 3 2
> 7.21 13 10 7 4 2

Smoking status

Non-smoker 0 0 0 0 0
Smoker 9 7 4 2 1

HDL-C levels Points

≥ 1.55 -1
1.30-1.54 0
1.04-1.29 1
< 1.04 2

Systolic BP Untreated Treated
(mmHg) (points) (points)

< 120 0 0
120-129 1 3
130-139 2 4
140-159 3 5
≥ 160 4 6

Points Total 10-year Points total 10-year
risk (%) risk (%)

< 9 1 17 5
9 1 18 6
10 1 19 8
11 1 20 11
12 1 21 14
13 2 22 17
14 2 23 22
15 3 24 27
16 4 > 25 > 30

CV Risk Assessment
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Metabolic syndrome

The association between visceral fat and athero-
sclerosis was initially recognized in the 19th
century and has undergone significant refine-
ment over the years. Abdominal obesity was
clustered with high BP, impaired fasting glucose,
elevated triglycerides (TG) and low HDL-C by
Reaven in 1988 under the moniker Syndrome X8

and is felt to be the central feature of the now-
called Metabolic syndrome. Although there has
been some disagreement regarding the precise
definition of this syndrome, there is conformity
in opinion regarding its attendant vascular
threat. TheAtherosclerosis Risk in Communities
Study (ARIC) found that in a population of
14,000, the prevalence of Metabolic syndrome
was 30% and carried a two-fold increased risk of
CV events (Figure 1).9 We have come to under-
stand atherosclerosis as an inflammatory disor-
der and visceral adiposity as a key inflammatory
substrate. The vulnerability of atherosclerotic
plaque to erode, rupture and incite thrombosis
and catastrophe can be predicted by the amount
of inflammatory activity in the vessel wall. One
research strategy to assess the degree of vascular
inflammation utilizes PET imaging. Studies
have elegantly shown that waist circumference
and other parameters of the Metabolic syndrome
correlate directly with the degree of vascular
inflammation detected by PET imaging, under-
scoring the value of these simple clinical para-
meters as powerful risk indicators and giving
some explanation of why patients with the
Metabolic syndrome have higher CV event rates.10

The Framingham risk engine underestimates
CVD risk in patients with the Metabolic syn-
drome. Even though HDL-C and systolic BP are
included in the equation, neither an abnormal
TG level, nor glycemic status, or waist circum-
ference is appreciated. In light of our expanding
knowledge of vascular disease pathophysiology,
it is appropriate to augment the FRS by

additionally applying the Metabolic syndrome
criteria for our patients. The National
Cholesterol Education ProgramAdult Treatment
Panel III (NCEPATP III) criteria are included in
this article for reference, since this definition of
the syndrome is centered on global CVD risk
(Table 4).11 For patients with at least three of the
five criteria listed, double the calculated
Framingham score to arrive at a more accurate
10-year risk estimate. What if a patient has both
a strongly positive family history and meets the
criteria for the Metabolic syndrome? Aggressive
risk reduction management would be most prudent.

Table 3

Screening recommendations

• Men > 40-years-of-age; women > 50-years-
of-age

• Diabetes

• Smoking within the year

• Hypertension

• Abdominal obesity

• Positive family history of premature coronary
artery disease or monogenic lipid disorder

• Symptoms: angina, erectile dysfunction

• Signs: bruits, xanthomas, renal dysfunction,
lupus

Although advances in
thrombolytic therapy

and percutaneous
revascularization continue
to improve the survival of
patients with acute MI,
the overall mortality
remains > 50%.
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Ethnospecific waist
circumference
The INTERHEART study examined the effects
of individual and combined conventional risk
factors in 52 countries, as MI predictors in
> 30,000 subjects.12 In this landmark study, cen-
tral adiposity was found to be an independent
vascular risk factor across the globe and elevat-
ed the measurement of waist circumference to
the status of a vital sign for risk assessment. But,
all paunches are not created of equal risk.

Children and adolescents need age-specific
thresholds while ethnospecific body composi-
tion plays an important role in an adult’s risk. For
a given BMI, Haitians tend to have less central
adiposity than do Caucasians, while South and
East Asians tend to have more. Table 5 can be
used to choose an ethnic-appropriate waist cir-
cumference threshold for diagnosing Metabolic
syndrome with improved sensitivity.

Bioimaging advances

Due to some of the limitations inherent with
global risk scoring, new bioimaging techniques
have been developed to assess and characterize
atherosclerotic plaque burden, with the hope of
better identifying the at-risk patient. Several
imaging modalities are being touted as the risk
stratification solution, but issues of availability,
cost-effectiveness and questionable impacts on
clinical outcomes have limited their widespread
use as screening tools. The newest generation
64-slice CT scanners have the spatial and tem-
poral resolution to define significant coronary
lesions. In time, CT angiography may indeed
overtake cardiac catheterization as the preferred
imaging modality for assessing CAD, particular-
ly in patients with atypical symptoms or equivo-
cal functional testing. However, vascular calcifi-
cation remains a significant source of false-
positives in CT imaging, especially when the
Agatston score exceeds 1,000, which is common
in the > 40-years-of-age population. As well,
developments in cardiac MRI scans allow for
improved coronary artery plaque detection and
characterization, but coronary interrogation
remains technically difficult, rendering the tech-
nology better suited for an analysis of heart and
great vessel anatomy. Presently, neither CT nor
cardiac-MRI-scans is felt appropriate for popu-
lation screening.13 IVUS images have extremely
high resolving capacity, making it possible to
detect very early preclinical CAD. But because

Table 4

Metabolic syndrome criteria

Risk Factor Defining level

Abdominal obesity Waist circumference
• Men > 102 cm
• Women > 88 cm

Triglyceride > 1.7 mmol/L

HDL-C
• Men < 1.0 mmol/L
• Women < 1.3 mmol/L

BP > 130/85 mmHg

Fasting glucose 5.7 mmol/L to
7.0 mmol/L

Figure 1. The Metabolic syndrome risk.

CV Risk Assessment
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of its invasive nature, IVUS
is used predominately in con-
junction with coronary inter-
vention procedures and not
as a screening tool. Non-
invasive techniques utilizing
ultrasonography include
carotid intima media thick-
ness (CIMT) and brachial
artery flow-mediated reactiv-
ity (FMR). While both give
information regarding sys-
temic disease and correlate
well with atherosclerotic dis-
ease burden, they represent
surrogate endpoints and lack
evidence showing that
screening could lead to improved clinical
outcomes. For the present, CIMT and FMR are
valuable research tools, but are not ready for
prime time screening application. Future appli-
cation for risk assignment notwithstanding, cur-
rent bioimaging techniques have limited utility
in clinical decision making today.

Biomarkers

The need to improve the risk prediction by vari-
ous global scores, including FRS, has prompted
the search for novel biomarkers of CVD. Basic
research over the past 20 years has identified a
vast number of molecules involved in various
stages of the atherosclerotic process. Many of
these mediators can be measured by sensitive
assays and are found to be elevated in patients at
higher risk for vascular events. Their identifica-
tion and characterization has added critical
understanding to the complex, multifactorial
pathophysiology of CVD. The most extensively
studied biomarker is high sensitivity C-reactive
protein (hs-CRP), which correlates closely with
vascular inflammation. While healthy individuals
have only trace amounts of hs-CRP in circulation,

numerous prospective studies have demonstrat-
ed a significant and independent association
between elevated hs-CRP levels and future CV
events. But how exactly does an elevated hs-
CRP level affect patient management? CRP is
not a target we can shoot for and even if we had
an effective way to reduce the levels, there is no
evidence that this would improve patient outcomes.
With limited impact on clinical decision

making, the utility of biomarker assessment has
yet to be established. Even as biomarker tech-
nology advances, it should not take the place of
global risk scoring and clinical assessment.
Analogous to the use of troponin assay for chest
pain work-up or B-Type natriuretic peptide
(BNP) for dyspnea, advances in molecular med-
icine are best applied in a clinical context and
should complement traditional clinical risk
appraisal, not substitute them.

Table 5

Ethnic-specific values for waist circumference
Waist circumference (as a measure of
central obesity) (cm)

Country or ethnic group Men Women

Europid ≥ 94 ≥ 80

South Asian, Chinese ≥ 90 ≥ 80

Japanese ≥ 85 ≥ 90

South and Central Use South Asian cutoff points until more
American specific data are available

Sub-Saharan African Use European cutoff points until more
specific data are available

Eastern Mediterranean Use European cutoff points until more
specific data are available

Current bioimaging
techniques have

limited utility in clinical
decision making today.
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High-risk patients
A high-risk FRS is defined as having a predict-
ed 10-year event rate exceeding 20%. The high-
risk strata include those with known CVD, such as:
• documented CAD,
• peripheral artery disease,
• prior heart attack, or
• stroke.
Patients with either diabetes or chronic renal
failure also qualify as high-risk, since these con-
ditions are considered CVD equivalents. For all
high-risk patients, an aggressive risk reduction
approach is mandatory and has been shown to be
at least as effective, if not superior, to coronary

intervention.14 This should include use of anti-
platelet therapy (unless contraindicated) with an
anticipated risk reduction benefit of 25%.15 As
well, one should have a low threshold for using
statin therapy in this patient subset and target a
goal LDL-C < 2.0 mmol/L and total cholesterol
(TC)/HDL-C ratio < 4.0. Exercise stress testing
can help to separate out those with inducible
ischemia and provide functional information
useful for developing an exercise prescription.
To optimize lifestyle interventions, a formal
review by a dietitian and exercise therapist can
be advantageous to better engage patients and
their spouses. Neither bioimaging nor biomark-
er testing of asymptomatic high-risk patients is
required to determine treatment goals.

Intermediate-risk patients

Intermediate-risk patients are defined as having
a FRS of between 10% and 20%. For these
patients, the target LDL-C should be < 3.5
mmol/L with a TC/HDL-C ratio < 5.0. Use of
antiplatelet therapy should be considered, espe-
cially for the men > 40-years-of-age and the
post-menopausal women in this risk cohort.
Further risk stratification with a combination of
bioimaging and biomarker testing may be useful
to help clarify risk assignment and to improve
management confidence, since a large number
of vascular events occur in asymptomatic
patients with intermediate CVD risk designa-
tion. In particular, measuring the hs-CRP levels
of patients in the intermediate-risk grouping
may help determine LDL-C treatment goals. In
theWomen’s Health Study, which involved near-
ly 28,000 patients, those intermediate-risk sub-
jects who had a hs-CRP level above three had a
10-year vascular event risk exceeding 20%
(Figure 2).16 Although the central role of CRP
may have been overstated, an elevated level
favors an aggressive risk reduction approach.

Figure 2. High-sensitivity C-reactive protein and
Framingham risk score.
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aggressive risk reduction
approach is mandatory
and has been shown to be
at least as effective, if not
superior, to coronary
intervention.
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Low-risk patients

Low-risk patients are defined as having a
10-year vascular event risk < 10%. Antiplatelet
therapy is not felt to be of benefit in this group,
as bleeding concerns outweigh vascular protec-
tion. Although the goal LDL-C for low-risk
patients should be targeted to < 5.0 mmol/L with
a TC/HDL-C ratio of < 6.0, most patients in this
subset do not require medical therapy. But, this
is not to say that these patients have no risk. The
Measuring Effects on intima media Thickness:
an Evaluation Of Rosuvastatin (METEOR) trial
examined the carotid media thickness in a low
vascular risk population and found evidence of
subclinical and potentially dangerous athero-
sclerosis. However, rather than endorsing empiric
statin use for all, we need to emphasize that
lifestyle interventions are everyone’s business.
Patients in this category should be reassured and
encouraged to adopt proven effective dietary and
activity maneuvers to keep their risks as low as
possible. Exercise helps to mitigate the negative
effects of dyslipidemia, hypertension and even
smoking and should be strongly encouraged.18

Since the risk profile of a patient can change

over time, low-risk patients need to be followed
and undergo repeat risk stratification every five
years.

Summary

We need to focus on improved preventative
strategies for CVD as the rising demographic
tide of aging baby boomers approaches.
Applying the Framingham Risk engine can
quickly and effectively stratify patients into
high-, intermediate- or low-vascular risk groups.
Bearing in mind family history, Metabolic syn-
drome criteria and ethnospecific waist circum-
ference thresholds, it is possible to further refine
the stratification process and the treatment goals
that follow (Table 6). Health promotion will
more likely flourish if we emphasize the value of
lifestyle interventions, rather than take up our
precious clinic time with high-tech testing
arrangements. If an ounce of prevention is worth
a pound of cure, health gains are sure to lay
ahead by using these stratification tools coupled
with a health education mindset.

For references, please contact cardio@sta.ca.

Table 6

Summary of the stratification process and treatment goals

Parameter/intervention Low risk Intermediate High risk
< 10% risk 10% to 20% >20% risk of MI,

of MI risk of MI known CAD, stroke
PAD, DM

LDL-C (mmol/L) < 5.0 < 3.5 < 2.0

Total cholesterol/HDL-C ratio < 6.0 < 5.0 < 4.0

Antiplatelet therapy - √ √
ACE inhibitor - - √
Cardiac rehabilitation - - √
Healthy lifestyle choices √ √ √

CAD: Coronary artery disease PAD: Peripheral artery disease DM: Diabetes mellitus

PCard
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