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A 42-year-old nonsmoking man presented to 
his family physician to ask about his cardiac 
risk. Both the patient’s father and grandfather 
had had fatal myocardial infarctions in their 
40s. The patient does not have any symptoms; 
he walks a couple of kilometers daily and is 
able to walk two flights of stairs without diffi-
culty. He has had no previous cardiac investi-
gations. His family doctor considers what the 
appropriate cardiac work-up is for this patient.

Does this patient have features that 
might warrant further investigations?
The decision to screen an asymptomatic patient for 
coronary artery disease (CAD) depends on the 
patient’s pretest risk. Risk for CAD may be 
defined by using the Framingham risk score and 
divided into three categories: low (10-yr risk of 
CAD < 10%), intermediate (10-yr risk 10%–20%) 
and high (10-yr risk > 20%).1 Factors included in 
the score (www.cvdriskchecksecure.com/
FraminghamRiskScore.aspx) are age, sex, total 
cholesterol level, high-density lipoprotein (HDL) 
cholesterol level, smoking status, diabetes, systolic 
blood pressure and treatment for hypertension.

Risk factors may be categorized as modifiable 
or nonmodifiable. Modifiable risk factors for 
CAD include tobacco use or smoking history, 
dyslipidemia, diabetes, hypertension, chronic 
kidney disease, physical inactivity, poor diet, 
obesity or metabolic syndrome and depression. 
Nonmodifiable risk factors include age (men 
≥ 40 yr; women ≥ 50 yr or postmenopause), eth-
nicity (i.e., First Nations or South Asian) and 
family history of premature cardiovascular dis-
ease. Physical examination has low sensitivity 
for the detection of CAD, but a body mass index 
(BMI) greater than 27, elevated blood pressure, 
cardiovascular abnormalities (e.g., murmurs, gal-
lops, bruits, absent pulses) or evidence of clinical 
heart failure (i.e., elevated jugular venous pres-
sure) might alter the probability of underlying 

disease.2 These risk factors, particularly those 
not part of the Framingham risk score, and find-
ings on physical examination may suggest the 
presence of CAD, and further investigations may 
be warranted.

This patient’s family history of premature 
cardiac disease is an unmodifiable risk factor, 
and further investigations to assess cardiac risk 
may be needed.

Does this patient require laboratory 
investigations to screen for risk factors?
The 2012 Canadian Cardiovascular Society dys-
lipidemia guideline recommends screening for 
CAD risk factors in all men more than 40 years 
of age and in women who are either more 
than  50 years of age or postmenopausal.3 Pa-
tients of First Nations or South Asian descent are 
at increased risk of CAD, and consideration 
should be given to screening at an earlier age.3 

The guideline also recommends screening for 
cardiac risk factors in adults of any age with the 
following risk factors: rheumatoid arthritis, sys-
temic lupus erythematosus, psoriatic arthritis, an-
kylosing spondylitis, inflammatory bowel dis-
ease, chronic obstructive pulmonary disease, 
chronic HIV infection, chronic kidney disease, 
abdominal aneurysm and erectile dysfunction.3 

Laboratory investigations should include mea-
surement of fasting blood glucose, low-density 
lipoprotein (LDL) cholesterol, HDL cholesterol, 
non-HDL lipids, triglycerides and estimated glo-
merular filtration rate.3 As per the guideline,3 this 
patient (male sex, age > 40 yr) should undergo 
screening for these cardiac risk factors.

Should this patient undergo screening 
with electrocardiography?
As mentioned previously, the patient’s Framing-
ham risk score should be calculated before any 
diagnostic tests are ordered. In patients with low 
risk and no symptoms, electrocardiography 
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(ECG) has not been found to accurately restrat-
ify a patient’s risk of CAD; however, some small 
cohort studies have suggested a higher rate of 
clinical events with resting abnormalities on 
ECG.4 Because of the low prevalence of cardiac 
events in a low-risk population, screening with 
ECG will likely not change a patient’s risk strati-
fication to a degree that would prompt a change 
in management.

On this basis, the US Preventive Services 
Task Force has concluded that outpatients with 
low risk and no symptoms should not undergo 
routine screening for CAD with ECG,5 a position 
that is supported by Choosing Wisely Canada 
(Box  1).6 Furthermore, insufficient evidence 
exists to routinely recommend such screening for 
patients with intermediate or high risk and no 
symptoms, although screening decisions should 
be individualized.5

Should this patient undergo an exercise 
test or stress imaging?
Although there are no randomized controlled tri-
als comparing clinical outcomes of patients with 
no symptoms who undergo screening by exer-
cise ECG with patients who do not, large cohort 
studies have assessed the risk of death or myo-
cardial infarction in this patient population, 
deemed low risk, at less than 1% per year.7 Exer-
cise testing has poor accuracy to diagnose hemo-
dynamically important CAD in patients with no 

symptoms and has a relatively high rate of false-
positive results.8 False-positive results can lead 
to increased downstream testing, overtreatment 
and unnecessary patient anxiety. A large cohort 
study found that 1.7% of patients who had an 
exercise test eventually (even after stress imag-
ing) went on to coronary angiography, which 
carries a risk of complications, including a 0.1% 
risk of death.9 The lack of clear benefit along 
with the increased risk of potential harm led the 
American Heart Association and American Col-
lege of Cardiology guideline to conclude that 
routine stress testing is not recommended for 
patients with no symptoms and a low or medium 
10-year risk of CAD.10 There are some instances 
in which exercise testing may be considered for 
these patients (Box 2).10

Although stress imaging is highly sensitive 
and is a useful diagnostic test in patients with 
symptoms or high risk, limited evidence sup-
ports its use in patients with no symptoms and a 
low pretest probability of disease. Stress imaging 
and advanced noninvasive imaging add little 
value to risk assessments in this population and 
should not be done in this patient’s case, given 
his risk profile (Box 1).6

Case revisited
Because of the patient’s sex and age, in addition 
to his family history, he underwent screening for 
risk factors for CAD. The patient’s BMI was 26, 
his blood pressure was 130/80 mm Hg, his fast-
ing blood glucose level was normal, his esti-
mated glomerular filtration rate was 96  [normal 
90–120] mL/min per 1.73 m2, his total choles-
terol level was 5.2  [normal < 5.2] mmol/L, his 
HDL cholesterol level was 1.5  [normal >  1.0] 
mmol/L and his triglyceride level was 1.5 [nor-
mal < 1.7] mmol/L. The patient’s 10-year CAD 
risk using the Framingham risk score was 5.6%, 
which places him in the low-risk category.

Given that the patient is considered to have 
low risk and has no symptoms, neither screening 
ECG nor an exercise stress test was performed. 
The patient was encouraged to maintain a 
healthy body weight and engage in moderate to 
vigorous exercise for 30–60 minutes most days 
of the week.
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Box 1: Choosing Wisely Canada recommendations 
on electrocardiography and cardiac imaging6

•	 Don’t perform stress imaging or advanced noninvasive imaging in the 
initial evaluation of patients with no cardiac symptoms unless high-risk 
markers are present (diabetes in patients aged > 40 yr; peripheral arterial 
disease; > 2% annual risk for coronary artery disease events).

•	 Don’t perform annual stress imaging or advanced noninvasive imaging as 
part of routine follow-up in asymptomatic patients.

•	 Don’t order annual electrocardiograms (ECGs) for patients at low risk 
(10-yr risk < 10%) with no symptoms.

Box 2: Indications for exercise testing in patients with no 
symptoms of coronary artery disease10

Indication

•	 Patients with diabetes who are considering starting an exercise program*

•	 Patients with multiple risk factors for whom risk-reduction therapy may 
be guided by stress testing†

•	 Men aged > 45 yr or women aged > 55 yr who:

-	 Plan to start vigorous exercise programs†

-	 Are involved in occupations in which impairment might affect public 
safety (e.g., airline pilots, commercial truck drivers, bus drivers)†

-	 Are at increased risk of coronary artery disease because of other 
diseases, such as peripheral vascular disease and chronic renal failure†

*Level of evidence IIa: weight of evidence or opinion is in favour of usefulness or efficacy.
†Level of evidence IIb: usefulness or efficacy is less well-established by evidence or opinion.
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