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ABSTRACT

This overview provides a guideline for the management of stable
ischemic heart disease. It represents the work of a primary and sec-
ondary panel of participants from across Canada who achieved
consensus on behalf of the Canadian Cardiovascular Society. The
suggestions and recommendations are intended to be of relevance to
primary care and specialist physicians with an emphasis on rational
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This statement was developed following a thorough consideration of
medical literature and the best available evidence and clinical experience. It
represents the consensus of a Canadian panel comprised of multidisciplinary
experts on this topic with a mandate to formulate disease-specific

RESUME

Cette vue d’ensemble offre des recommandations sur la prise en
charge de la cardiopathie ischémique stable. Elle représente le travail
d’un panel principal et d'un panel secondaire de participants de I'en-
semble du Canada qui ont atteint un consensus au nhom de la Société
canadienne de cardiologie. Les suggestions et les recommandations
doivent avoir rapport avec les soins primaires et les médecins

recommendations. These recommendations are aimed to provide a reasonable
and practical approach to care for specialists and allied health professionals
obliged with the duty of bestowing optimal care to patients and families, and
can be subject to change as scientific knowledge and technology advance and
as practice patterns evolve. The statement is not intended to be a substitute for
physicians using their individual judgment in managing clinical care in
consultation with the patient, with appropriate regard to all the individual
circumstances of the patient, diagnostic and treatment options available and
available resources. Adherence to these recommendations will not necessarily
produce successful outcomes in every case.
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deployment of diagnostic tests, expedited implementation of long- and
short-term medical therapy, timely consideration of revascularization,
and practical follow-up measures.

In 2008, cardiovascular (CV) disease accounted for 29% of all
deaths in Canada. Of these, 54% were due to ischemic heart
disease.” Such an effect warrants careful attention to the
appropriate diagnosis and management of stable ischemic
heart disease (SIHD) to optimize outcomes and resource
utilization. The Canadian Cardlovascular Society (CCS) last
updated guidelines for STHD in 2000.” Many advances in care
have smce occurred and guidelines from other societies
updated.” The purpose of this article is to promote evidence-
based practice by providing SIHD recommendations of rele-
vance in the Canadian context. The project was undertaken
by primary and secondary panels of physicians who achieved a
final consensus document. All recommendations use the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) convention, which provides a descriptor
of the strength of the recommendation and the quality of
evidence.” In the case of dlagnostlc testing, evidence evalua-
tion considered bias, consistency, and precision of study re-
sults but with a major empbhasis on readily available methods
in community practices. This article does not focus on aspects
of cardiac care covered by other CCS guldehnes, % but
supports the access to specialty care and expertlse framework
of the CCS'"” and the Choosing Wisely campaign.'® The main
focus is on adult patients with suspected or known SIHD,
covering 4 fundamental processes: establishing diagnosis and
prognosis, initiating medical treatment, consideration of
revascularization, and provision of appropriate follow-up

(Fig. 1).

I. Establishing Diagnosis and Prognosis

In patients with symptoms suggestive of SIHD, the
probability of having obstructive coronary artery disease
(CAD) is primarily obtained using a thorough history. Clas-
sically, angina is described as a dull retrosternal discomfort/
ache/heaviness that might or might not radiate to the jaw,
neck, shoulders or arms, is provoked by exertion or emotional
stress, and is relieved within 5 minutes of rest or mtroglycerme
use.” However, nonclassical symptoms are common, partic-
ularly among diabetic patlents, and even response to nitro-
glycerme might be misleading.'”"” Accordingly, the context is
important and all risk factors should also be considered
(Table 1). Although the physical examination has low sensi-
tivity for the detection of CAD, abnormalities such as gallops,
bruits or absent pulses, or obvious chest wall problems might
alter the probability of underlying disease. A normal electro-
cardiogram (ECG) does not exclude the diagnosis, but an
abnormal resting ECG increases the probability and might
influence the choice of diagnostic tests. Routine laboratory
tests should be obtained to determine the presence and
severity of factors that might influence angina, choice of tests,
or implementation of therapy (Tables 2 and 3). 529 It is also
important to evaluate non-CV comorbidities and quality of
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spécialistes tout en insistant sur I'utilisation rationnelle des examens
diagnostiques, la mise en ccuvre rapide d’un traitement médical a
court et a long terme, la prise en considération en temps opportun de
la revascularisation et les mesures concrétes de suivi.

life issues because these might substandially influence appro-
priateness of diagnostic and treatment choices.

RECOMMENDATION

1. We recommend that a focused history and physical
examination be obtained to elucidate symptoms, car-
diac risk factors, medical history, and signs of CV
disease or other aetiologies of symptoms (Strong
Recommendation, High-Quality Evidence).

2. We recommend that CV comorbidities of heart failure,
valvular heart disease, cerebrovascular and peripheral
vascular disease, and renal disease should be fully
documented (Strong Recommendation, High-Quality
Evidence).

3. We suggest that initial assessment be supplemented by
routine testing that includes hemoglobin, full choles-
terol panel, fasting glucose, hemoglobin Alc, renal
function tests, liver function tests, thyroid function
tests, and a 12-lead ECG (Conditional Recommenda-
tion, Moderate-Quality Evidence).

Using noninvasive diagnostic and prognostic testing

Bayesian theory supports the premise that diagnostic
testing has less effect on final diagnosis when pretest proba-
bility is at the extreme (eg, < 10%-15% or > 85%-90%). For
example, a patient with a very high pretest probability of CAD

Make diagnosis and
assess prognostic factors

Initiate medical
treatment

Provide appropriate
follow-up care

Consider
revascularization

Figure 1. Diagnosis and management of patients with stable
ischemic heart disease.
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still has an intermediate to high posttest probability despite a
negative or normal test result (likely false negative).
Conversely, patients with a low pretest probability of CAD
will still have a low to intermediate posttest probability despite
a positive test result (which might be a false positive result).
Thus, testing is generally considered to be inappropriate for
diagnostic purposes in patients with a very low or very high
pretest probability for CAD. However, recent evidence sug-
gests that original values for pretest probability for obstructive
CAD might be overestimated and alternative risk estimation
algorithms have been proposed, some of which take into ac-
count underlying risk factors beyond age, sex, and number of
angina characteristics.”** "’

Literal adherence to the pretest probablhtles as shown for
example in Figure 2 is not appropriate.”””” For example,
Figure 2 would imply that only men > 50 years of age with
typical angina can be confidently diagnosed clinically. Testing
in this group will identify high-risk features affecting man-
agement decisions and dictating the pace at which the next
steps are taken. Additionally, noninvasive testing would not
normally be recommended for women < 60 or men < 40
years of age with only 1 classical feature of angina given a low
pretest probability of CAD. However, other features, espe-
cially in women (eg, abnormal baseline ECG, diabetes,
smoking, hyperlipidemia, hypertension, chronic kidney dis-
ease) would prompt a need for noninvasive testing. 2527
Finally, the intermediate risk group is an extremely broad
group of patients. Thus, most patients > 30 years of age with
any classical features of angina might warrant noninvasive
testing, not only for diagnostic reasons but also for prognostic
purposes (Fig. 3).

RECOMMENDATION

1. We suggest that adults > 30 years of age with 2 or 3
anginal criteria should undergo testing for diagnostic
(and prognostic) purposes (Conditional Recommen-
dation, Moderate-Quality Evidence).

2. We suggest that men > 40 and women > 60 years of
age with 1 of 3 anginal features should undergo
noninvasive testing for diagnostic (and prognostic)
purposes (Conditional Recommendation, Moderate-
Quality Evidence).

3. We suggest that men < 40 and women < 60 years of age
with 1 of 3 anginal features have alow pretest likelihood of
CAD butshould undergo noninvasive diagnostic testing if
other features indicative of CV risk are present (Condi-
tional Recommendation, Low-Quality Evidence).

The diagnosis of underlying CAD can be established by
detection of provoked myocardial ischemia (reflected by
abnormal ECG changes, new regional wall motion abnor-
malities, or perfusion deficits) or underlying left ventricular
wall motion abnormalities at rest or with stress, especially
when associated with perfusion defects, or by detection of
anatomical coronary artery stenoses.””" Advances in cardiac
imaging using magnetic resonance and positron emission
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Table 1. Cardiac risk factors

Modifiable Nonmodifiable
Tobacco use/smoking history Age

Dyslipidemia Sex

Diabetes Family history of premature

established CV disease
Ethnic origin

Hypertension

Chronic kidney disease
Physical inactivity

Diet

Obesity or metabolic syndrome
Depression

CV, cardiovascular.

tomography are rapid and exciting but not generally available
outside of academic practice settings. Therefore, although
commonly available tests are emphasized, local expertise and
access to specialized tests should be considered when making
these choices. The diagnostic accuracy of noninvasive tests
varies (Table 4). When selecting the best initial test for a
specific patient, clinicians must also consider patient char-
acteristics, potential contraindications to testing, limitations
of each modality, local availability, and local expertise
(Fig. 4). Monitored exercise provides the most information
concerning exercise capacity, patient symptoms, CV func-
tion, and hemodynamic response during usual forms of
activity. It is also of greatest relevance to patient perception of
disease. These factors are also of prognostic importance. With
this in mind, treadmill exercise testing with a 12-lead ECG
and blood pressure monitoring is a useful option for sus-
pected SIHD because of its simplicity, low cost, and wide-
spread availability. Patients must be able to exercise and to
adequately augment their heart rate (85% of their target heart
rate), and must not have ECG abnormalities limiting inter-
pretation of ST segments (ST-depression > 0.10 mV,
digoxin use, pre-excitation/Wolff-Parkinson-White syn-
drome, complete left bundle branch block [LBBB], ventric-
ular paced rhythm). A symptom- or sign-limited test should
be performed, ideally without the influence of anti-ischemic
drugs to obtain maximal diagnostic information. In patients
who cannot exercise to an adequate workload, pharmaco-
logical testing with vasodilator perfusion imaging or dobut-
amine echocardiography should be considered. In the
presence of LBBB or ventricular paced rhythm, vasodilator
perfusion imaging is an appropriate option recognizing that
absence of abnormalities is reassuring, reversible perfusion
abnormalities confined to the septum might represent false
positive results and defects elsewhere likely represent
ischemia. Anatomical imaging for diagnostic purposes is an
appropriate alternative when LBBB or paced ventricular
thythm is present.

Computed tomography (CT) can be used to detect coro-
nary calcium or to generate a coronary angiogram. Although
the presence of calcium identifies atherosclerosis, correlation
with the degree of luminal narrowing is poor. Even with se-
vere calcification, luminal stenosis might not be present, and,
conversely, the absence of calcium does not rule out coronary
artery stenoses in symptomatic individuals. Thus, if CT is
used to evaluate suspected ischemic symptoms, cardiac CT
angiography (CCTA) is preferred over calcium scoring,
CCTA has a very high negative predictive value for obstructive
CAD and is most appropriate for individuals who have a
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Table 2. Alternative diagnoses to angina for patients with chest pain
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Cardiovascular Pulmonary Gatrointestinal Chest wall Neurological Psychiatric

Aortic dissection Pulmonary embolism  Esophagitis Costochondritis ~ Cervical disease  Anxiety disorders

Congestive heart failure Pneumothorax Esophageal spasm Fibrositis Herpes zoster Hyperventilation

Pericarditis Pleuritis Biliary colic: Fibromyalgia Panic disorder

Syndrome X Primary pulmonary o Cholecystitis Rib fracture Affective disorders (eg, depression)
(microvascular disease) hypertension e Choledocholithiasis Sternoclavicular Somatiform disorders

o Cholangitis
Peptic ulcer disease
Pancreatitis

arthritis

Thought disorders (ie, fixed delusions)

Data from Fihn et al.” and Gibbons et al.”!

pretest probability in the lower ranges of the intermediate risk
category for CAD. DPatients with very high risk features
requiring definitive assessment are likely to require invasive
angiography and should not undergo CCTA. CCTA should
also be avoided in patients with arrhythmia, significant renal
dysfunction, or contrast media allergies.

Invasive coronary angiography is the benchmark investi-
gation for establishing the presence of CAD causing luminal
compromise but not for detection of early atheroma.
Although radiation and contrast media concerns need to be
considered within any clinical scenario, it remains the
preferred diagnostic tool for patients who have a high pretest
likelihood of CAD, high-risk features on previous noninvasive
testing, persistent or uncontrolled symptoms, or impaired
quality of life despite optimal medical treatment (see section II),
life threatening arrhythmias, or who have survived sudden
cardiac arrest.”” However, it should not be offered to patients
who do not wish to consider revascularization, or who are not
candidates for revascularization because of significant non-CV
comorbidities and non-CV quality of life issues.

As indicated already, noninvasive diagnostic tests also
provide prognostic information. This is determined by the
fundamental triad of ischemic burden, anatomical burden of

Table 3. Conditions that provoke or exacerbate ischemia

Increased oxygen demand Decreased oxygen supply

Noncardiac
Hyper/hypothermia Anemia
Hyperthyroidism Hypoxemia/high altitude
Sympathomimetic toxicity Pneumonia
(eg, cocaine use)
Hypertension Asthma
Anxiety Chronic obstructive pulmonary disease

High cardiac output states Pulmonary hypertension
(eg, arteriovenous fistulae)
Interstitial pulmonary fibrosis
Obstructive sleep apnea
Sickle cell disease
Sympathomimetic toxicity (eg, cocaine
use, pheochromocytoma)
Hyperviscosity (polycythemia, leukemia,
thrombocytosis,
hypergammaglobulinemia)
Cardiac
Left ventricular hypertrophy
Aortic stenosis
Hypertrophic cardiomyopathy
Dilated cardiomyopathy
Tachycardia (ventricular,
supraventricular)

Data from Fihn et al.” and Gibbons et al.”'

Aortic stenosis

Hypertrophic cardiomyopathy
Obstructive coronary artery disease
Microvascular disease

Coronary spasm

CAD, and left ventricular function, with baseline left ven-
tricular ejection fraction generallgr (?roviding the strongest
prognostic information (Fig. 5).°°*% There are no routine,
noninvasive tests that currently provide all three elements.”"**
Detection of ischemia provides a rationale for use of medi-
cations and consideration of revascularization, which should
be limited to anatomically significant lesions associated with
larger ischemic burden or lesion-specific measures of impaired
flow.”** Left ventricular ejection fraction and anatomical
extent of CAD retain value as measures of residual risk even in
treated patients.”®*” Thus, the clinician should strive to assess
all 3 elements within the limits of local expertise and avail-
ability of tests. This principle is also important when the
initial test result is equivocal or highly discordant with clinical
assessment. In this case, a second test can be chosen that as-
sesses one of the 3 elements on which diagnosis and prognosis
can be based that has not yet been assessed (eg, follow a
nondiagnostic functional test with an anatomical test). Finally,
in highly specialized centres with expertise and access to car-
diac positron emission tomography, magnetic resonance im-
aging or CT perfusion scanning, these modalities might be
considered a complement or alternative to the more routine
testing already described. Accordingly, in Figure 4, reasonable
options for an initial noninvasive test in routine practice are
described. Finally, for any modality involving radiation it is
important to keep in mind the relative radiation dosages and
to ensure that the laboratory is using appropriate radiation
reduction methods.”’

Chest Pain Criteria
1.  Substernal chest discomfort with characteristic quality and duration
2.  Provoked by exertion or emotional stress

3.  Relieved promptly by rest or nitroglycerin

Nonanginal Chest Pain Atypical Angina Typical Angina

Age, Years 1 of 3 Criteria 2 of 3 Criteria 3 of 3 Criteria
30-39 4% 2% 34% 12% 76% 26%
40-49 13% 3% 51% 22% 87% 55%
50-59 20% 7% 65% 33% 73%
60-69 27% 14% 72% 51% 86%

Figure 2. Pretest likelihood of CAD detected using invasive angiog-
raphy in symptomatic patients according to age and sex (combined
Diamond Forrester and CASS Data). A low pretest risk of CAD was
considered < 10% (green) and a high pretest risk was considered >
90% (red). All others were at intermediate risk (yellow). CAD, coronary
artery disease; CASS, Coronary Artery Surgery Study. Data from
Diamond and Forrester®? and Weiner et al.?®
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RECOMMENDATION

1. We suggest that exercise testing, if possible, is preferred
because it is more strongly perceived by patients as
relevant to their activities than pharmacologic testing
and provides assessment of functional capacity (Con-
ditional Recommendation, Low-Quality Evidence).

2. We suggest that patients with an interpretable rest
ECG who are able to exercise should have an exercise
ECG test (ideally free of anti-ischemic drugs) (Condi-
tional Recommendation, Low-Quality Evidence).

3. We suggest that the initial test in patients able to
exercise, with a rest ECG that precludes ST segment
interpretation, should be exercise myocardial perfusion
imaging or exercise echocardiography (Conditional
Recommendation, Moderate-Quality Evidence).

4. We suggest that the initial test in patients without LBBB
or paced rhythm who cannot exercise be vasodilator
stress myocardial perfusion imaging or dobutamine
echocardiography ~ (Conditional ~ Recommendation,
Moderate Quality Evidence).

5. We recommend that the initial test in patients with LBBB
or ventricular paced rhythm should be either vasodilator
stress myocardial perfusion imaging or CCTA (Strong
Recommendation, High-Quality Evidence).

6. We recommend that a noninvasive assessment of rest
left ventricular function be obtained in all patients with
suspected SIHD (Strong Recommendation, High-
Quality Evidence).

7. We suggest that patients with initially equivocal or non-
diagnostic test results or a strong discrepancy between
clinical impression and test results be considered for further
testing using a complementary, noninvasive modality
(Conditional Recommendation, Low-Quality Evidence).

8. We suggest that CCTA not be used in patients who are
believed likely to warrant invasive angiography on the
basis of high risk symptom pattern, high pretest
probability of CAD, severe risk factors, or important
reasons to minimize exposure to radiation or contrast
material (Conditional Recommendation, Low-Quality
Evidence).

9. We suggest that invasive coronary angiography be
obtained in patients with SIHD who have a high pre-
test likelihood of CAD, high-risk features on previous
noninvasive testing, survived sudden cardiac arrest, or
who have life-threatening arrhythmias (Conditional
Recommendation, Moderate-Quality Evidence).

Il. Initiation of Medical Treatment in Patients
With Established CAD

Therapy for STHD involves a combination of approaches
to improve quality of life by minimizing or abolishing
symptoms, and to improve prognosis by preventing myocar-
dial infarction (MI) and premature death. Medical manage-
ment can be implemented more expeditiously in most settings
than can the steps required in anticipation of possible revas-
cularization. However, expeditious revascularization therapy
might be considered in parallel based on prognostic features of
the diagnostic tests as discussed in section III.

Stable Chest Pain Syndrome (1 — 3/3 anginal symptoms)

Cardi history, lab y tests, 12-lead EKG

Significant non-CV
comorbidities and quality of

2 or 3/3 Chest pain criteria 1/3 Chest pain criteria

life issues are present

Male 2 40 yo
Female 2 60 yo
or single severe or
multiple risk factors

Male < 40 yo
Female < 60 yo
No risk factors

Assess for other
causes as

Noninvasive testing for diagnostic and/or . . q
Conservative diagnostic

and treatment strategy

prognostic purposes (tailored to patient

characteristics, access and local expertise) appropriate

Figure 3. Use of noninvasive testing for diagnostic and prognostic
purposes in patients with classical anginal chest pain symptoms
suggestive of SIHD. CV, cardiovascular; ECG, electrocardiogram;
SIHD, stable ischemic heart disease; yo, years old.

When a diagnosis of CAD is made, expeditious medical
treatment optimization is a priority. Some drugs primarily
improve prognosis by affecting underlying mechanisms of
atherothrombosis, plaque stabilization, reduction of rate of
progression, and neurohumoural activation. The need to use
these agents perpetually requires emphasis when counselling
patients, particularly if and when interventional therapy is
provided. However, other drugs used primarily for relief of
symptoms might be modulated throughout the course of
follow-up and can often be diminished or eliminated over
time.

The fundamental pharmacological therapy of SIHD con-
sists of antiplatelet therapy, statins, angiotensin-converting
enzyme (ACE) inhibitors or angiotensin receptor blockers,
and anti-ischemic drugs including B-blockers.”*!"124¢-0
Other medications for optimal management of risk factors
or for optimization of heart failure symptoms are presented in
other guidelines.”' >

B-blockers are often preferred for chronic management of
angina largely because of the association of benefit in the

Table 4. Summary estimates of pooled sensitivity and specificity (with
95% confidence intervals) for noninvasive cardiac tests for the
diagnosis of coronary artery disease

Technology

Sensitivity

Specificity

Exercise treadmill

Attenuation-corrected SPECT

Gated SPECT

Traditional SPECT

Contrast stress echocardiography
(wall motion)

Exercise or pharmacologic stress
echocardiography

Cardiac computed tomographic
angiography

Positron emission tomography

Cardiac MRI (perfusion)

0.68 (0.23-1.0)

0.86 (0.81-0.91)
0.84 (0.79-0.88)
0.86 (0.84-0.88)
0.84 (0.79-0.90)

0.79 (0.77-0.82)
0.96 (0.94-0.98)

0.90 (0.88-0.92)
0.91 (0.88-0.94)

0.77 (0.17-1.0)

0.82 (0.75-0.89)
0.78 (0.71-0.85)
0.71 (0.67-0.76)
0.80 (0.73-0.87)

0.84 (0.82-0.86)
0.82 (0.73-0.90)

0.88 (0.85-0.91)
0.81 (0.75-0.87)

MRI, magnetic resonance imaging; SPECT, single photon emission

computed tomography.

Data from Gianrossi et al.,”> Medical Advisory Secretariat,”” and McArdle

34
et al.”’
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Able to exercise adequately and
no contraindications

ECG abnormal
(eg, ST depression 21 mm,
LVH, digoxin, ventricular
pre-excitation)

ECG normal or

ECG normal
abnormal

No LBBB or LBBB or
ventricular
paced rhythm

No LBBB or LBBB or
ventricular
paced rhythm

ventricular
paced rhythm

ventricular
paced rhythm

Exercise Vasodilator Vasodilator Cardiac
myocardial myocardial ) myocardial computed
) . vasodilator ) .
perfusion perfusion ) perfusion tomographic
echocardiography

imaging imaging imaging angiography

. . Dobutamine or
Exercise Exercise

stress test echocardiography

Figure 4. Guidance for selection of an initial noninvasive test for diagnosing suspected CAD in routine practice settings. Testing options may be
modified where expertise and access to positron emission tomography, magnetic resonance imaging, or CT perfusion scanning exists. Patients
expected to be able to augment heart rate to 85% of predicted maximum would be ideal candidates for stress ECG or stress imaging, but exercise
stress should be avoided in the presence of symptomatic or known significant aortic stenosis or pulmonary hypertension (vasodilator stress or
cardiac computed tomographic angiography are preferred in these circumstances). Exercise testing is also contraindicated in patients with acute
myocardial infarction (within 2 days), unstable angina pectoris, uncontrolled arrhythmias causing symptoms of hemodynamic compromise, un-
controlled symptomatic heart failure, active endocarditis or acute myocarditis or pericarditis, suspected aortic dissection, suspected acute pul-
monary or systemic embolism, and noncardiac disorders that might be aggravated with exercise. Concomitant use of atropine with dobutamine
stress is contraindicated in patients with glaucoma. Dobutamine should not be used in patients with ventricular arrhythmias, recent myocardial
infarction, unstable angina, significant aortic outflow obstruction, aortic dissection, or severe hypertension. Vasodilator stress should not be used in
patients with known renal artery stenosis, hypotension, high-degree AV block, sick sinus syndrome, severe bronchospasm, or oral use of dipyr-
idamole. Patients with atrial fibrillation are not ideal candidates for coronary imaging using cardiac computed tomographic angiography (special
gating or retrospective imaging will be required). AV, atrioventricular; CAD, coronary artery disease; CT, computed tomography; ECG, electrocar-
diogram; LBBB, left bundle branch block; LVH, left ventricular hypertrophy.

setting of previous MI, low ejection fraction, or heart failure.
In the absence of these, angina can be treated with either a B-
blocker or calcium channel blocker depending on symptom
relief and tolerability. In cases of suboptimal symptom relief,
consideration should be given to switching to the other
therapy, combining B-blockers with preferably a long-acting
calcium channel blocker (preferably a dihydropyridine), or

LV ejection fraction
and wall motion
abnormalities

Figure 5. Fundamental prognostic factors for assessing stable
ischemic heart disease. LV, left ventricular.

adding long-acting nitrates.”***’ Caution is warranted when
combining a P-blocker with nondihydropyridine calcium
channel blockers (eg, verapamil or diltiazem) because of the
potential development of severe bradycardia, atrioventricular
block, or excessive fatigue. In patients who might not tolerate
even cardioselective B-blockers or who have contraindications
to P-blockade (eg, asthma, severe Raynaud phenomenon),
calcium channel blockers and long-acting nitrates become the
recommended initial options for angina relief. Sublingual
nitroglycerin can be used intermittently for exertional angina
or prophylactically when certain activities are known to elicit
angina. It should be noted that other antianginal medications
not yet available in Canada might warrant modification of
these recommendations in the future (eg, ivabradine, ranola-
zine). Finally, some methods for improving angina or exercise
tolerance remain controversial and are not recommended at
this time (eg, chelation therapy, allopurinol, magnesium sup-
plementation, coenzyme Q10, suxiao jiuxin wan and shenshao
tablets, testosterone).’ Although a recent National Institutes of
Health-sponsored  trial®* comparing ethylenediaminetetra-
acetic (EDTA)-based chelation vs placebo infusion in post-MI
patients demonstrated a significant reduction in recurrent
vascular events, all previous studies on this topic in patients
with STHD have been negative.” Failure to achieve elimination
or an acceptable level of symptoms and/or an acceptable
quality of life after optimal implementation of recommended
medications warrants consideration of revascularization rather
than these controversial antianginal therapies.
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All SIHD patients should receive information and thera-
peutic interventions focused on ameliorating and eliminating
unhealthy behaviours such as smoking, physical inactivity,
and poor nutrition with recommendations available in other
Canadian guidelines.'*®"> These also address the specifics of
individual risk factor management (eg, hypertension, diabetes,
dyslipidemia, smoking cessation).""*®" In the absence of
high-risk noninvasive test features warranting early consider-
ation of revascularization (Table 5), the practitioner should
strive to expeditiously initiate and optimally titrate all war-
ranted medications. Based on access to care criteria within
Canada, it is suggested that patients suspected of having
SIHD should have noninvasive diagnostic testing within 2
weeks of initial assessment, specialist assessment within a
further 6 weeks, and, if necessary, cardiac catheterization
within another 6 weeks.'” This period of roughly 12-16 weeks
should be adequate to aggressively institute and titrate all
indicated medications, determine adequacy of symptom relief
and quality of life, and identify patients who might warrant
consideration of revascularization. Many patients treated in
this fashion will achieve quality of life and symptom resolu-
tion equivalent to that afforded by early revascularization,
with equivalent long-term outcomes.”®*’

Chronic management for the patient with STHD to
improve prognosis

RECOMMENDATION

1. We recommend that all patients receive 81 mg of ace-
tylsalicylic acid daily indefinitely, unless contraindicated
(Strong Recommendation, High-Quality Evidence).

2. We recommend that clopidogrel 75 mg daily be used in
acetylsalicylic  acid-intolerant  individuals ~ (Strong
Recommendation, High-Quality Evidence).

3. We suggest that dual antiplatelet therapy should not be
used in routine management of SIHD or beyond the
time period required as a result of stenting (Conditional
Recommendation, Moderate-Quality Evidence).

4. We recommend that all patients receive a statin in
accordance with CCS 2012 Dyslipidemia Guidelines
(Strong Recommendation, High-Quality Evidence).

5. We recommend that all patients with STHD who also
have hypertension, diabetes, a left ventricular ejection
fraction of < 40%, or chronic kidney disease should
receive an ACE inhibitor, unless contraindicated (Strong
Recommendation, High-Quality Evidence).

6. We recommend that it is also reasonable to consider
treatment with an ACE inhibitor in all patients with SIHD
(Strong Recommendation, High-Quality Evidence).

7. We recommend that angiotensin receptor blockers should
be used for patients who are intolerant of ACE inhibitors
(Strong Recommendation, High-Quality Evidence).

8. We recommend that B-blocker therapy be used in all
patients with SIHD and left ventricular systolic dysfunc-
tion (ejection fraction < 40%) with or without heart
failure, unless contraindicated, and continued indefinitely
(Strong Recommendation, High-Quality Evidence).
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Chronic management of anginal symptoms

RECOMMENDATION

1. We suggest that B-blockers be considered for first-line
therapy for chronic stable angina if the patient has
had an MI, or has reduced ejection fraction or heart
failure, with the dose titrated to reach a target resting
heart rate of 55-60 beats per minute (Conditional
Recommendation, Moderate-Quality Evidence).

2. We suggest that B-blockers or long-acting calcium
channel blockers be used for chronic stable angina in
uncomplicated patients (Conditional recommendation/
Moderate-Quality Evidence).

3. We suggest the addition of a long-acting nitrate when
initial treatment with a B-blocker and/or a long-acting
calcium channel blocker is not tolerated or contra-
indicated or does not lead to adequate symptom control
(Conditional Recommendation, Moderate-Quality
Evidence).

4. We recommend avoiding nondihydropyridine calcium
channel blockers in combination with B-blockers if
there is risk of atrioventricular block or excessive
bradycardia (Strong Recommendation, High-Quality
Evidence).

5. We suggest that chelation therapy, allopurinol, mag-
nesium supplementation, coenzyme Q10, suxiao jiuxin
wan or shenshao tablets, and testosterone should not be
used to attempt to improve angina or exercise tolerance
(Conditional Recommendation, Moderate-Quality
Evidence).

6. We recommend that implementation and optimization
of medical therapy should be achieved within 12-16
weeks of an initial evaluation suggesting presence of
SIHD without high-risk features during which adequacy
of symptom control and quality of life can be assessed
before consideration of revascularization therapy (Strong

Recommendation, High-Quality Evidence).

lll. Consideration of Revascularization Therapy
Revascularization therapy is also indicated to improve
symptoms or quality of life and/or to reduce the risk of MI
and premature death. There is no controversy regarding the
need to explore revascularization in SIHD patients with
inadequate symptom relief, suboptimal quality of life, or
emergence of acute chest pain syndromes while using medical
therapy. However, because of the success of available medical
therapy, and new forms of medical and revascularization
therapies, categorical statements about interventions solely for
improvement of prognosis remain somewhat controversial and
are the subject of ongoing trials. Revascularization can be
considered early when high-risk features are identified in
noninvasive test results althouigh even this common practice is
under current investigation.” ’’ Patients with high-risk fea-
tures (Table 5) warrant expedited follow-up and specialist
consultation. Invasive angiography is appropriate and a pre-
requisite for selecting the best revascularization option, even
as optimization of medical therapy takes place. Because
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noninvasive functional testing might still represent a false
positive result and revascularization would not be warranted in
patients without critical or multivessel disease,”""'7? CCTA
is sometimes used before proceeding to invasive angiography
although this practice remains controversial.

The choice between coronary artery bypass grafting and
percutaneous coronary intervention can be complicated
because the decision must consider comorbidities such as
diabetes, extent of atherosclerosis, and many technical issues
including but not limited to location of stenosis with respect
to side branches and bifurcations, and whether arterial vs
venous conduits are feasible”> #7133 (3 more technical
CCS guideline on multivessel revascularization is in process).
There are also some clinical circumstances pertaining to life-
style and occupation (eg, drivers, pilots, train engineers, ath-
letes). In many situations, decision-making by a “heart team”
consisting of cardiologists and cardiac surgeons taking into
account all of these factors, including patient preferences,
technical advances in revascularization, and local practice
nuances should be used.

RECOMMENDATION

1. We recommend that coronary angiography be consid-
ered early in patients who are identified to have high-risk
noninvasive test features (Strong Recommendation,
High-Quality Evidence).

2. We recommend that patients who develop medically
refractory symptoms or inadequate CV quality of life
while using medical therapy should undergo elective
coronary angiography in anticipation of possible
revascularization procedures (Strong Recommendation,

High-Quality Evidence).

IV. Provision of Appropriate Clinical Follow-up

The most appropriate clinical follow-up in patients with
SIHD is difficult to clearly define because of the paucity of
robust research. However, there is a need for regular
communication between primary care practitioners and spe-
cialists expert in the provision of chronic disease care for such
patients.” Follow-up visits should include a focused history,
physical examination, and clinically appropriate laboratory
testing, with an emphasis on ensuring optimal risk factor
control. The history should include an assessment for any
changes in symptoms of angina or heart failure, adherence to
prescribed medications and any side effects, addition of new
medications, appropriate nutrition, weight optimization,
smoking cessation where appropriate, and onset of any new
disease conditions. On physical examination, clinicians should
focus on resting heart rate and blood pressure, signs of heart
failure or arrhythmia, and new or worsening vascular bruits or
murmurs, and status of the abdominal aorta.

Laboratory investigations should include assessment of
metabolic fitness (serum lipids, glucose, complete blood count,
renal function) and a resting ECG. Annual ECG testing might
be appropriate even in the absence of symptoms or change in
status to ensure that a recent comparator ECG is available
should symptoms change. New resting ECG repolarization
abnormalities have been shown to predict CV events.
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Table 5. High-risk features of noninvasive test results associated with
> 3% annual rate of death or Ml

Exercise treadmill

e > 2 mm of ST-segment depression at low (< 5 metabolic equivalents)
workload or persisting into recovery

o Exercise-induced ST segment elevation

e Exercise-induced VT/VF

e Failure to increase systolic blood pressure to > 120 mm Hg or sustained
decrease > 10 mm Hg during exercise

Myocardial perfusion imaging

o Severe resting LV dysfunction (LVEF < 35%) not readily explained by
noncoronary causes

o Resting perfusion abnormalities > 10% of the myocardium in patients
without previous history or evidence of MI

o Severe stress-induced LV dysfunction (peak exercise LVEF < 45% or
decrease in LVEF with stress > 10%)

o Stress-induced perfusion abnormalities encumbering > 10% myocar-
dium or stress segmental scores indicating multiple vascular territories
with abnormalities

e Stress-induced LV dilation

o Increased lung uptake

Stress echocardiography

o Inducible wall motion abnormality involving > 2 segments or 2 coro-
nary beds

o Wall motion abnormality developing at low dose of dobutamine (< 10
g/kg/min) or at a low heart rate (< 120 beats per minute)

Coronary computed tomographic angiography
e Multivessel obstructive CAD or left main stenosis on CCTA

CAD, coronary artery disease; CCTA, cardiac computed tomography
angiography; LV, left ventricular; LVEF, left ventricular ejection fraction; MI,
myocardial infarction; VF, ventricular fibrillation; VT, ventricular tachycardia.

Data from Fihn et al.”

Patients with a change in symptom status or functional
capacity might benefit from testing using the outlined general
approach for test selection, to investigate potential progression
of CAD, or possible stent or graft stenosis. Comparisons are
easier if the noninvasive test chosen previously is chosen again
but only if still appropriate. Because most of the therapy in
follow-up is based on management of residual or new ischemia
and functional status, exercise tests that demonstrate ischemia
are preferable if feasible.

The principles for considering revascularization are similar
to the principles already described but are affected by the type
and extent of medical and revascularization therapies already
used.

Exercise-based cardiac rehabilitation is effective in reducing
total and CV mortality and hospital admissions in patients
with a recent MI, and has been shown to have utility after
revascularization.'”'**"'** Tts utility in patients with chronic
stable angina is less well documented. Outside of such pro-
grams, optimal use of prognostic testing in the absence of
symptoms is difficult to frame because of a lack of definitive
data. Repeat testing to assess left ventricular function or to
document provoked ischemia is not generally indicated in the
absence of symptoms. However, it might be considered if the
initial presentation was atypical; if revascularization was not
performed or is known to be suboptimal or incomplete; if a
patient undergoes strenuous tasks at work, during hobbies, or
unsupervised exercise programs; if a patient has an unex-
plained but angina-free deterioration in exercise capacity; or if
the patient’s emPloyment status warrants testing (eg, com-
mercial driving). © Testing might rarely be indicated if non-
CV surgery is being considered in patients free of angina or
symptoms of heart failure.”*'*’
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RECOMMENDATION

1. We suggest that a resting ECG be acquired with a
change in symptom status or in the setting of annual
routine clinical follow-up (Conditional Recommenda-
tion, Low-Quality Evidence).

2. We suggest that patients with SIHD who have not
previously participated be referred to a comprehensive
cardiac rehabilitation program (Conditional Recom-
mendation, Moderate-Quality Evidence).

3. We suggest that asymptomatic patients with SIHD,
with the approval of their physician, should accumulate
150 minutes of moderate to vigorous physical activity
per week, preferably in bouts of 10 minutes or more,
with additional exercise providing additional benefits
(Conditional Recommendation, Moderate-Quality
Evidence).

4. We suggest that patients whose symptoms are not
controlled with use of optimal medical therapy should
be re-evaluated as per the sections on diagnosis and
revascularization (Conditional Recommendation, Low-
Quality Evidence).

5. We suggest that routine use of exercise stress testing
(excluding formal cardiac rehabilitation programs) or
exercise/pharmacological stress cardiac imaging in
asymptomatic patients with STHD should be avoided
(Conditional Recommendation, Moderate-Quality
Evidence).

Summary

SIHD is common, requires expeditious diagnosis, imple-
mentation of medical therapies, correction of CV risk factors,
timely consideration of revascularization options, and appro-
priate follow-up. This Canadian perspective provides a prac-
tical approach applicable in most practice settings for
optimization of longevity and quality of life, with ample re-
gard for rational resource utilization.

References

1. Heart & Stroke Foundation. Statistics Guidelines. Heart Disease.
Available at:  htep://www.heartandstroke.com/site/c.ikIQLcMWJtE/b.
3483991/k.34A8/Statistics.htm#heartdisease.  Accessed February 11,
2014.

2. Tanser P. 2000 revision of the Canadian Cardiovascular Society 1997
Consensus Conference on the evaluation and management of chronic

ischemic heart disease. Can ] Cardiol 2000;16:1513-36.

3. Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA/ACP/AATS/
PCNA/SCAI/STS Guideline for the diagnosis and management of pa-
tients with stable ischemic heart disease: Executive summary a report of
the American College of Cardiology Foundation/American Heart As-
sociation task force on practice guidelines, and the American College of
Physicians, American Association for Thoracic Surgery, Preventive
Cardiovascular Nurses Association, Society for Cardiovascular Angiog-
raphy and Interventions, and Society of Thoracic Surgeons. Circulation

2012;126:e354-471.

4. Montalescot G, Sechtem U, Achenbachm S, et al. 2013 ESC guidelines
on the management of stable coronary artery disease. Eur Heart ]

2013;34:2949-3003.

12.

13.

17.

18.

20.

845

. Gillis AM, Skanes AC. the CCS Atrial Fibrillation Guidelines Com-

mittee. Canadian Cardiovascular Society Atrial Fibrillation Guidelines
2010: Implementing GRADE and achieving consensus. Can ] Cardiol
2011;27:27-30.

. Fitchett DH, Theroux P, Brophy JM, et al. Assessment and manange-

ment of acute coronary syndromes (ACS): a Canadian perspective on
current guideline-recommended treatment — Part 1: non-ST-segment

elevation ACS. Can ] Cardiol 2011;27(suppl A):S387-401.

. Fitchett DH, Theroux P, Brophy JM, et al. Assessment and manange-

ment of acute coronary syndromes (ACS): a Canadian perspective on
current guideline-recommended treatment — Part 2: ST-segment
elevation ACS. Can ] Cardiol 2011;27(suppl A):S402-12.

. McGillion M, Arthur HM, Cook A, et al. Management of patients with

refractory angina: Canadian Cardiovascular Society/Canadian Pain So-
ciety joint guidelines. Can J Cardiol 2012;28(suppl 2):520-41.

. McKelvie RS, Moe GW, Ezekowitz JA, et al. The 2012 Canadian

Cardiovascular Society heart failure management guidelines update:
focus on acute and chronic heart failure. Can J Cardiol 2013;29:168-81.

. Prevention of sudden death from ventricular arthythmia. Canadian

Cardiovascular Society 1999 consensus conference. Can ] Cardiol

2000;16(Suppl C):1C-94C.

. Anderson TJ, Grégoire ], Hegele RA, et al. 2012 update of the Cana-

dian Cardiovascular Society guidelines for the diagnosis and treatment
of dyslipidemia for the prevention of cardiovascular disease in the adult.
Can ] Cardiol 2013;29:151-67.

Canadian Diabetes Association Clinical Practice Guidelines Expert
Committee. Canadian Diabetes Association 2013 Clinical Practice
Guidelines for the Prevention and Management of Diabetes in Canada.
Can ] Diabetes 2013;37(suppl 1):S1-212.

Canadian Hypertension Education Program (CHEP). 2014 Recom-
mendations. Available at: http://www.hypertension.ca/images/ CHEP_
2014/2014_CompleteCHEPRecommendations_ EN_HCP1009.pdf.
Accessed February 11, 2014.

. Stone J, ed. Canadian Guidelines for Cardiac Rehabilitation and Car-

diovascular Disease Prevention. 3rd ed. Winnipeg, Manitoba: Canadian
Association of Cardiac Rehabilitation, 2009.

. Wait Time Alliance. Wait-time benchmarks for cardiovascular services

and procedures in Wait Time Alliance for Timely Access to Health
Care. It's About Time: Achieving Benchmarks and Best Practices in
Wait Time Management. Available at: http://www.waittimealliance.ca/
wp-content/uploads/2014/05/Cardiovasuclar_Services_and_Procedures.

pdf. Accessed July 3, 2014.

. Choosing Wisely. American College of Cardiology. Five Things Phy-

sicians and Patients Should Question. Available at: htep://www.
choosingwisely.org/doctor-patient-lists/american-college-of-cardiology.
Accessed February 12, 2014.

Shry EA, Dacus ], Van De GE, et al. Usefulness of the response to
sublingual nitroglycerin as a predictor of ischemic chest pain in the
emergency department. Am ] Cardiol 2002;90:1264-6.

Henrikson CA, Howell EE, Bush DE, et al. Chest pain relief by
nitroglycerin does not predict active coronary artery disease. Ann Intern

Med 2003;139:979-86.

. Diercks DB, Boghos E, Guzman H, et al. Changes in the numeric

descriptive scale for pain after sublingual nitroglycerin do not predict
cardiac etiology of chest pain. Ann Emerg Med 2005;45:581-5.

Pryor DB, Shaw L, McCants CB, et al. Value of the history and physical
in identifying patients at increased risk for coronary-artery disease. Ann
Intern Med 1993;118:81-90.


http://www.heartandstroke.com/site/c.ikIQLcMWJtE/b.3483991/k.34A8/Statistics.htm#heartdisease
http://www.heartandstroke.com/site/c.ikIQLcMWJtE/b.3483991/k.34A8/Statistics.htm#heartdisease
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref1
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref1
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref1
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref2
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref3
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref3
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref3
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref4
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref4
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref4
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref4
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref5
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref5
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref5
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref5
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref5
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref6
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref6
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref6
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref6
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref6
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref7
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref7
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref7
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref8
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref8
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref8
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref10
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12a
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12a
http://www.hypertension.ca/images/CHEP_2014/2014_CompleteCHEPRecommendations_EN_HCP1009.pdf
http://www.hypertension.ca/images/CHEP_2014/2014_CompleteCHEPRecommendations_EN_HCP1009.pdf
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref11
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref11
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref11
http://www.waittimealliance.ca/wp-content/uploads/2014/05/Cardiovasuclar_Services_and_Procedures.pdf
http://www.waittimealliance.ca/wp-content/uploads/2014/05/Cardiovasuclar_Services_and_Procedures.pdf
http://www.waittimealliance.ca/wp-content/uploads/2014/05/Cardiovasuclar_Services_and_Procedures.pdf
http://www.choosingwisely.org/doctor-patient-lists/american-college-of-cardiology
http://www.choosingwisely.org/doctor-patient-lists/american-college-of-cardiology
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref12
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref13
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref13
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref13
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref14
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref14
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref14
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref15
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref15
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref15

846

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Gibbons RJ, Abrams J, Chatterjee K, et al. ACC/AHA 2002 guideline
update for the management of patients with chronic stable angina—
summary article: a report of the American College of Cardiology/
American Heart Association Task Force on practice guidelines (Com-
mittee on the Management of Patients With Chronic Stable Angina).
Circulation 2003;107:149-58.

Diamond GA, Forrester JS. Analysis of probability as an aid in the
clinical-diagnosis of coronary-artery disease. N Engl ] Med 1979;300:
1350-8.

Chaitman BR, Bourassa MG, Davis K, et al. Angiographic prevalence of
high-risk coronary-artery disease in patient subsets (CASS). Circulation
1981;64:360-7.

Cheng VY, Berman DS, Rozanski A, et al. Performance of the tradi-
tional age, sex, and angina typicality-based approach for estimating
pretest probability of angiographically significant coronary artery disease
in patients undergoing coronary computed tomographic angiography.
Results from the multinational coronary CT angiography evaluation for
clinical outcomes: an international multicenter registry (CONFIRM).

Circulation 2011;124:2424-32.

Genders TS, Steyerberg EW, Hunink MG, et al. Prediction model to
estimate presence of coronary artery disease: retrospective pooled anal-
ysis of existing cohorts. BMJ 2012;344:¢3485.

Genders TS, Steyerberg EW, Alkadhi H, et al. A clinical prediction rule
for the diagnosis of coronary artery disease: validation, updating, and
extension. Eur Heart ] 2011;32:1316-30.

Shaw LJ, Merz CNB, Pepine CJ, et al. Insights from the NHLBI-
sponsored Women’s Ischemia Syndrome Evaluation (WISE) study
part I: gender differences in traditional and novel risk factors, symptom
evaluation, and gender-optimized diagnostic strategies. ] Am Coll

Cardiol 2006;47:4S-20S.

Jensen JM, Voss M, Hansen VB, et al. Risk stratification of patients
suspected of coronary artery disease: comparison of five different
models. Atherosclerosis 2012;220:557-62.

Weiner DA, Ryan TJ, McCage CH, et al. Exercise stress testing —
correlations among history of angina, ST-segment response and preva-
lence of cornary artery disease in the Coronary Artery Surgery Study
(CASS). N Engl ] Med 1979;301:230-5.

Wolk MJ, Bailey SR, Doherty JU, et al. ACCF/AHA/ASE/ASNC/
HESA/HRS/SCAI/SCCT/SCMR/STS 2013 multimodality appropriate
use criteria for the detection and risk assessment of stable ischemic heart

disease. ] Am Coll Cardiol 2014;63:380-406.

Dowsley T, Al-Mallah M, Ananthasubramaniam K, et al. The role of
non-invasive imaging in coronary artery disease detection, prognosis and

clinical decision making. Can ] Cardiol 2013;29:285-96.

Gianrossi R, Detrano R, Mulvihill D, et al. Exercise-induced ST
depression in the diagnosis of coronary artery disease. a meta-analysis.

Circulation 1989;80:87-98.

Medical Advisory Secretariat. Non-invasive cardiac imaging technologies for
the diagnosis of coronary artery disease: a summary of evidence-based ana-
lyses. Ont Health Technol Assess Ser [Internet] 2010;10:1-40. Available at:
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/
pdf/cardiac_aggregate_20100527.pdf. Accessed February 12, 2014.

McArdle BA, Dowsley TF, deKemp RA, et al. Does rubidum-82 PET
have superior accuracy to SPECT perfusion imaging for the diagnosis of
obstructive coronary disease? A systematic review and meta-analysis.

J Am Coll Cardiol 2012;60:1828-37.

35.

30.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Canadian Journal of Cardiology
Volume 30 2014

Hannan EL, Samadashvili Z, Cozzens K, et al. Appropriateness of
diagnostic catheterization for suspected coronary artery disease in New
York state. Circ Cardiovasc Interv 2014;7:19-27.

Mancini GB, Hartigan PM, Bates ER, et al. Prognostic importance of
coronary anatomy and left ventricular ejection fraction despite optimal
therapy: assessment of residual risk in the Clinical Outcomes Utilizing
Revascularization and Aggressive DruG Evaluation Trial. Am Heart |
2013;166:481-7.

Mancini GB, Hartigan PM, Bates ER, et al. Angiographic disease
progression and residual risk of cardiovascular events while on optimal
medical therapy. Observations from the COURAGE trial. Circ Car-
diovasc Interv 2011;4:545-52.

Mancini GB, Bates ER, Maron D, et al. Quantitative results of baseline
angiography and percutaneous coronary intervention in the COURAGE
trial. Circ Cardiovasc Qual Outcomes 2009;2:320-7.

Mancini GB, Hartigan PM, Shaw L], et al. Predicting outcome in the
COURAGE trial. Coronary anatomy versus ischemia. ] Am Coll Car-
diol Interv 2014;7:195-201.

Panza JA, Holly TA, Asch FM, et al. Inducible myocardial ischemia and
outcomes in patients with coronary artery disease and left ventricular

dysfunction. ] Am Coll Cardiol 2013;61:1860-70.

Tashakkor AY, Nicolaou S, Leipsic ], et al. The emerging role of cardiac
computed tomography for the assessment of coronary perfusion: a
systematic review and meta-analysis. Can ] Cardiol 2012;28:413-22.

Min JK, Leipsic ], Pencina M]J, et al. Diagnostic accuracy of fractional
flow reserve from anatomic CT angiography. JAMA 2012;308:1237-47.

De Bruyne B, Pijls NH, Kalesan B, et al. Fractional flow reserve-guided
PCI versus medical therapy in stable coronary disease. N Engl ] Med
2012;367:991-1001.

Tonino PA, De Bruyne B, Pijls NH, et al. Fractional flow reserve versus
angiography for guiding percutaneous coronary intervention. N Engl J

Med 2009;360:213-24.

Natarajan MK, Paul N, Mercuri M, et al. Canadian Cardiovascular
Society position statement on radiation exposure from cardiac imaging
and interventional procedures. Can J Cardiol 2013;29:1361-8.

Tanquay JF, Bell AS, Ackman ML, et al. Focused 2012 update of the
Canadian Cardiovascular Society guidelines for the use of antiplatelet

therapy. Can ] Cardiol 2013;29:1334-45.

Antithrombotic Trialists” Collaboration. Collaborative meta-analysis of
randomised trials of antiplatelet therapy for prevention of death,
myocardial infarction, and stroke in high risk patients. BMJ 2002;324:
71-86.

Juul-Moller S, Edvardsson N, Jahnmatz B, et al. Double-blind trial of
aspirin in primary prevention of myocardial infarction in patients with
stable chronic angina pectoris. The Swedish Angina Pectoris Aspirin

Trial (SAPAT) Group. Lancet 1992;340:1421-5.

CAPRIE Steering Committee. A randomised, blinded, trial of clopi-
dogrel versus aspirin in patients at risk of ischaemic events (CAPRIE).

Lancet 1996;348:1329-39.

Bell AD, Roussin A, Cartier R, et al. The use of antiplatelet therapy in
the outpatient setting: Canadian Cardiovascular Society Guidelines. Can

J Cardiol 2011;27(suppl A):S1-59.

Braunwald E, Domanski M]J, Fowler SE, et al. Angiotensin-converting
enzyme inhibition in stable coronary artery disease. N Engl J Med
2004;351:2058-68.


http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref16
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref17
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref17
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref17
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref18
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref18
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref18
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref19
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref20
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref20
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref20
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref21
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref21
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref21
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref22
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref22
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref22
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref22
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref22
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref23
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref23
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref23
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref24
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref24
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref24
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref24
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref25
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref25
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref25
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref25
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref26
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref26
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref26
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref27
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref27
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref27
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/pdf/cardiac_aggregate_20100527.pdf
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/pdf/cardiac_aggregate_20100527.pdf
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref29
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref29
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref29
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref29
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref30
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref30
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref30
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref31
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref31
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref31
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref31
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref31
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref32
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref32
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref32
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref32
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref33
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref33
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref33
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref34
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref34
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref34
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref35
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref35
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref35
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref36
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref36
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref36
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref37
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref37
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref38
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref38
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref38
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref39
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref39
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref39
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref40
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref40
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref40
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref41
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref41
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref41
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref42
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref42
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref42
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref42
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref43
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref43
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref43
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref43
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref44
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref44
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref44
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref45
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref45
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref45
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref46
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref46
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref46

Mancini et al.
Stable Ischemic Heart Disease Guidelines

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Fox KM. Efficacy of perindopril in reduction of cardiovascular events
among patients with stable coronary artery disease: randomised, double-
blind, placebo-controlled, multicentre trial (the EUROPA study).
Lancet 2003;362:782-8.

Yusuf S, Sleight P, Pogue ], et al. Effects of an angiotensin-converting
enzyme inhibitor, ramipril, on cardiovascular events in high-risk pa-
tients. The Heart Outcomes Prevention Evaluation Study Investigators.

N Engl ] Med 2000;342:145-53.

Danchin N, Cucherat M, Thuillez C, et al. Angiotensin-converting
enzyme inhibitors in patients with coronary artery disease and absence
of heart failure or left ventricular systolic dysfunction: an overview of
long-term randomized controlled trials. Arch Intern Med 2006;166:
787-96.

Al-Mallah MH, Tleyjeh IM, Abdel-Latif AA, Weaver WD. Angio-
tensin-converting enzyme inhibitors in coronary artery disease and
preserved left ventricular systolic function: a systematic review and meta-
analysis of randomized controlled trials. ] Am Coll Cardiol 2006;47:
1576-83.

McAlister FA. Angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers are beneficial in normotensive atherosclerotic patients:
a collaborative meta-analysis of randomized trials. Eur Heart ] 2012;33:

505-14.

McMurray JJ, Ostergren J, Swedberg K, et al. Effects of candesartan in
patients with chronic heart failure and reduced left-ventricular systolic
function  taking angiotensin-converting-enzyme  inhibitors:  the

CHARM-Added trial. Lancet 2003;362:767-71.

Nissen SE, Tuzcu EM, Libby P, et al. Effect of antihypertensive agents
on cardiovascular events in patients with coronary disease and normal
blood pressure: the CAMELOT study: a randomized controlled trial.
JAMA 2004;292:2217-25.

Pitt B, O’Neill B, Feldman R, et al. The QUinapril Ischemic Event
Trial (QUIET): evaluation of chronic ACE inhibitor therapy in patients
with ischemic heart disease and preserved left ventricular function. Am J

Cardiol 2001;87:1058-63.

Huang HL, Fox KA. The impact of beta-blockers on mortality in stable
angina: a meta-analysis. Scott Med ] 2012;57:69-75.

Pipe AL, Eisenberg MJ, Gupta A, et al. Smoking cessation and the
cardiovascular specialist: Canadian Cardiovascular Society Position

Paper. Can ] Cardiol 2011;27:132-7.

Heidenreich PA, McDonald KM, Hastie T, et al. Meta-analysis of trials
comparing beta-blockers, calcium antagonists, and nitrates for stable

angina. JAMA 1999;281:1927-36.

Abrams J. Clinical practice. Chronic stable angina. N Engl ] Med
2005;352:2524-33.

Lamas GA, Goertz C, Boineau R, et al. Effect of disodium EDTA
chelation regimen on cardiovascular events in patients with previous
myocardial infarction. The TACT randomized trial. JAMA 2013;309:
1241-50.

Lau DCW, Douketis JD, Morrison KM, et al. 2006 Canadian clinical
practice guidelines on the management and prevention of obesity in

adults and children [summary]. CMA]J 2007;176:S1-13.

Boden WE, O’Rourke RA, Teo KK, et al. Optimal medical therapy
with or without PCI for stable coronary disecase. N Engl ] Med
2007;356:1503-16.

The BARI 2D Study Group. A randomized trial of therapies for type 2
diabetes and coronary artery disease. N Engl ] Med 2009;360:2503-15.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

847

Pursnani S, Korley F, Gopaul R, et al. Percutaneous coronary inter-
vention versus optimal medical therapy in stable coronary artery disease.
A systematic review and meta-analysis of randomized clinical trials. Circ
Cardiovasc Interv 2012;5:476-90.

Stergiopoulos K, Boden WE, Hartigan P, et al. Percutaneous coronary
intervention outcomes in patients with stable obstructive coronary artery
disease and myocardial ischemia: a collaborative meta-analysis of
contemporary randomized clinical trials. JAMA Intern Med 2014;174:
232-40.

Clinical Trials.gov. International Study of Comparative Health Effective-
ness With Medical and Invasive Approaches ISCHEMIA). Available at:
heep://clinicaltrials.gov/ct2/show/NCT014715222term=ISCHEMIA&
rank=1. Accessed December 9, 2013.

Dzavik V, Ghali WA, Norris C, et al. Long-term survival in 11 661
patients with multivessel coronary artery disease in the era of stenting: a
report from the Alberta Provincial Project for Outcome Assessment in
Coronary Heart Disease (APPROACH) Investigators. Am Heart ]
2001;142:119-26.

Jones RH, Kesler K, Phillips HR III, et al. Long-term survival benefits
of coronary artery bypass grafting and percutaneous transluminal an-
gioplasty in patients with coronary artery disease. ] Thorac Cardiovasc

Surg 1996;111:1013-25.
Smith PK, Califf RM, Tutte RH, et al. Selection of surgical or

percutaneous coronary intervention provides differential longevity

benefit. Ann Thorac Surg 2006;82:1420-8.

Farkouh ME, Domanski M, Sleeper LA, et al. Strategies for multivessel
revascularization in patients with diabetes. N Engl ] Med 2012;367:
2375-84.

Mack M]J, Banning AP, Serruys P, et al. Bypass versus drug-eluting
stents at three years in SYNTAX patients with diabetes mellitus or
metabolic syndrome. Ann Thorac Surg 2011;92:2140-6.

Verma S, Farkouh ME, Yanagawa B, et al. Comparison of coronary
artery bypass surgery and percutaneous coronary intervention in patients
with diabetes: a meta-analysis of randomized controlled trials. Lancet
Diabetes Endocrinol 2013;1:317-28.

Weintraub WS, Spertus JA, Kolm P, et al. Effect of PCI on quality of
life in patients with stable coronary disease. N Engl ] Med 2008;359:
677-87.

Benzer W, Héfer S, Oldridge NB. Health-related quality of life in pa-
tients with coronary artery disease after different treatments for angina in
routine clinical practice. Herz 2003;28:421-8.

Bonaros N, Schachner T, Ohlinger A, et al. Assessment of health related
quality of life after coronary revascularization. Heart Surg Forum
2005;8:E380-5.

Bucher HC, Hengstler P, Schindler C, et al. Percutaneous transluminal
coronary angioplasty versus medical treatment for non-acute coronary
heart disease: meta-analysis of randomised controlled trials. BM]J

2000;321:73-7.

Favarato ME, Hueb W, Boden WE, et al. Quality of life in patients
with symptomatic multivessel coronary artery disease: a comparative
post hoc analyses of medical, angioplasty or surgical strategies-MASS 1I
trial. Int J Cardiol 2007;116:364-70.

Hueb W, Lopes N, Gersh B], et al. Ten-year follow-up survival of the
Medicine, Angioplasty, or Surgery Study (MASS II): a randomized
controlled clinical trial of 3 therapeutic strategies for multivessel coro-
nary artery disease. Circulation 2010;122:949-57.

Pocock SJ, Henderson RA, Seed P, et al. Quality of life, employment
status, and anginal symptoms after coronary angioplasty or bypass


http://refhub.elsevier.com/S0828-282X(14)00356-0/sref47
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref47
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref47
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref47
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref48
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref48
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref48
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref48
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref49
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref49
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref49
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref49
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref49
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref50
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref50
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref50
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref50
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref50
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref51
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref51
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref51
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref51
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref52
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref52
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref52
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref52
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref53
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref53
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref53
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref53
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref54
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref54
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref54
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref54
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref55
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref55
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref56
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref56
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref56
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref57
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref57
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref57
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref58
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref58
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref59
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref59
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref59
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref59
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref60
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref60
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref60
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref61
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref61
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref61
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref62
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref62
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref63
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref63
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref63
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref63
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref64
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref64
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref64
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref64
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref64
http://clinicaltrials.gov/ct2/show/NCT01471522?term=ISCHEMIA%26rank=1
http://clinicaltrials.gov/ct2/show/NCT01471522?term=ISCHEMIA%26rank=1
http://clinicaltrials.gov/ct2/show/NCT01471522?term=ISCHEMIA%26rank=1
http://clinicaltrials.gov/ct2/show/NCT01471522?term=ISCHEMIA%26rank=1
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref65
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref65
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref65
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref65
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref65
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref66
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref66
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref66
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref66
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref67
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref67
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref67
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref68
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref68
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref68
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref69
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref69
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref69
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref70
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref70
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref70
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref70
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref71
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref71
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref71
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref72
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref72
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref72
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref73
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref73
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref73
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref74
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref74
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref74
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref74
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref75
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref75
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref75
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref75
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref76
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref76
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref76
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref76
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref77
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref77

848

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

surgery. 3-year follow-up in the Randomized Intervention Treatment of

Angina (RITA) trial. Circulation 1996;94:135-42.

Pocock SJ, Henderson RA, Clayton T, et al. Quality of life after cor-
onary angioplasty or continued medical treatment for angina: three-year
follow-up in the RITA-2 trial. Randomized Intervention Treatment of

Angina. ] Am Coll Cardiol 2000;35:907-14.

Wijeysundera HC, Nallamothu BK, Krumholz HM, et al. Metaanalysis:
effects of percutaneous coronary intervention versus medical therapy on
angina relief. Ann Intern Med 2010;152:370-9.

Abizaid A, Costa MA, Centemero M, et al. Clinical and economic
impact of diabetes mellitus on percutaneous and surgical treatment of
multivessel coronary disease patients: insights from the Arterial Revas-
cularization Therapy Study (ARTY) trial. Circulation 2001;104:533-8.

Caracciolo EA, Davis KB, Sopko G, et al. Comparison of surgical and
medical group survival in patients with left main coronary artery discase.

Long-term CASS experience. Circulation 1995;91:2325-34.

Yusuf S, Zucker D, Peduzzi P, et al. Effect of coronary artery bypass
graft surgery on survival: overview of 10-year results from randomized
trials by the Coronary Artery Bypass Graft Surgery Trialists Collabo-
ration. Lancet 1994;344:563-70.

Takaro T, Hultgren HN, Lipton MJ, et al. The VA cooperative ran-
domized study of surgery for coronary arterial occlusive disease II.
Subgroup with significant left main lesions. Circulation 1976;54:
11107-17.

Takaro T, Peduzzi P, Detre KM, et al. Survival in subgroups of patients
with left main coronary artery disease. Veterans Administration Coop-
erative Study of Surgery for Coronary Arterial Occlusive Disease. Cir-
culation 1982;66:14-22.

Taylor HA, Deumite NJ, Chaitman BR, et al. Asymptomatic left main
coronary artery disease in the Coronary Artery Surgery Study (CASS)
registry. Circulation 1989;79:1171-9.

Myers WO, Schaft HV, Gersh BJ, et al. Improved survival of surgically
treated patients with triple vessel coronary artery disease and severe
angina pectoris. A report from the Coronary Artery Surgery Study
(CASS) registry. ] Thorac Cardiovasc Surg 1989;97:487-95.

Varnauskas E. Twelve-year follow-up of survival in the randomized

European Coronary Surgery Study. N Engl ] Med 1988;319:332-7.

Sorajja P, Chareonthaitawee P, Rajagopalan N, et al. Improved survival
in asymptomatic diabetic patients with high-risk SPECT imaging
treated with coronary artery bypass grafting. Circulation 2005;112:
1311-6.

The BARI Investigators. Influence of diabetes on 5-year mortality and
morbidity in a randomized trial comparing CABG and PTCA in pa-
tients with multivessel disease: the Bypass Angioplasty Revascularization

Investigation (BARI). Circulation 1997;96:1761-9.

Banning AP, Westaby S, Morice MC, et al. Diabetic and nondiabetic
patients with left main and/or 3-vessel coronary artery disease: com-
parison of outcomes with cardiac surgery and paclitaxel-eluting stents.

J Am Coll Cardiol 2010;55:1067-75.

Hoffman SN, TenBrook JA, Wolf MP, et al. A meta-analysis of ran-
domized controlled trials comparing coronary artery bypass graft with
percutaneous transluminal coronary angioplasty: one- to eight year

outcomes. ] Am Coll Cardiol 2003;41:1293-304.

Malenka DJ, Leavitt B], Hearne M], et al. Comparing long-term sur-
vival of patients with multivessel coronary disease after CABG or PCI:
analysis of BARI-like patients in northern New England. Circulation
2005;112:1371-6.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Canadian Journal of Cardiology
Volume 30 2014

Niles NW, McGrath PD, Malenka D, et al. Survival of patients with
diabetes and multivessel coronary artery disease after surgical or percu-
taneous coronary revascularization: results of a large regional prospective
study. Northern New England Cardiovascular Disease Study Group.
J Am Coll Cardiol 2001;37:1008-15.

Weintraub WS, Stein B, Kosinski A, et al. Outcome of coronary bypass
surgery versus coronary angioplasty in diabetic patients with multivessel
coronary artery disease. ] Am Coll Cardiol 1998;31:10-9.

Hannan EL, Wu C, Walford G, et al. Drug-eluting stents vs. coronary
artery bypass grafting in multivessel coronary disease. N Engl ] Med
2008;358:331-41.

Kappetein AP, Feldman TE, Mack M]J, et al. Comparison of coronary
bypass surgery with drug-eluting stenting for the treatment of left main
and/or three-vessel disease: 3-year follow-up of the SYNTAX trial. Eur
Heart ] 2011;32:2125-34.

Brener SJ, Lytle BW, Casserly IP, et al. Propensity analysis of long-term
survival after surgical or percutaneous revascularization in patients with
multivessel coronary artery disease and high-risk features. Circulation

2004;109:2290-5.

Hannan EL, Racz MJ, Walford G, et al. Long-term outcomes of
coronary-artery bypass grafting versus stent implantation. N Engl ] Med
2005;352:2174-83.

Hachamovitch R, Hayes SW, Friedman JD, et al. Comparison of the
short-term survival benefit associated with revascularization compared
with medical therapy in patients with no prior coronary artery disease
undergoing stress myocardial perfusion single photon emission
computed tomography. Circulation 2003;107:2900-7.

Di Carli MF, Maddahi J, Rokhsar S, et al. Long-term survival of pa-
tients with coronary artery disease and left ventricular dysfunction:
implications for the role of myocardial viability assessment in manage-

ment decisions. ] Thorac Cardiovasc Surg 1998;116:997-1004.

Davies RF, Goldberg AD, Forman S, et al. Asymptomatic Cardiac
Ischemia Pilot (ACIP) study two-year follow-up: outcomes of patients
randomized to initial strategies of medical therapy versus revasculari-

zation. Circulation 1997;95:2037-43.

Alderman EL, Fisher LD, Litwin P, et al. Results of coronary artery
surgery in patients with poor left ventricular function (CASS). Circu-

lation 1983;68:785-95.

O’Connor CM, Velazquez EJ, Gardner LH, et al. Comparison of
coronary artery bypass grafting versus medical therapy on long-term
outcome in patients with ischemic cardiomyopathy (a 25-year experi-
ence from the Duke Cardiovascular Disease Databank). Am ] Cardiol
2002;90:101-7.

Tarakji KG, Brunken R, McCarthy PM, et al. Myocardial viability
testing and the effect of early intervention in patients with advanced left
ventricular systolic dysfunction. Circulation 2006;113:230-7.

Bonow RO, Maurer G, Lee KL, et al. Myocardial viability and survival
in ischemic left ventricular dysfunction. N Engl J Med 2011;364:
1617-25.

Velazquez EJ, Lee KL, Deja MA, et al. Coronary-artery bypass surgery
in patients with left ventricular dysfunction. N Engl ] Med 2011;364:
1607-16.

Cameron A, Davis KB, Green G, et al. Coronary bypass surgery with
internal-thoracic-artery grafts—effects on survival over a 15-year period.
N Engl ] Med 1996;334:216-9.

Loop FD, Lytle BW, Cosgrove DM, et al. Influence of the internal
mammary-artery graft on 10-year survival and other cardiac events.

N Engl J] Med 1986;314:1-6.


http://refhub.elsevier.com/S0828-282X(14)00356-0/sref77
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref77
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref78
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref78
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref78
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref78
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref79
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref79
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref79
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref80
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref80
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref80
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref80
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref81
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref81
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref81
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref82
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref82
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref82
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref82
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref83
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref83
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref83
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref83
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref84
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref84
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref84
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref84
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref85
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref85
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref85
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref86
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref86
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref86
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref86
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref87
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref87
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref88
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref88
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref88
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref88
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref89
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref89
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref89
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref89
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref90
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref90
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref90
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref90
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref91
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref91
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref91
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref91
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref92
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref92
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref92
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref92
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref93
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref93
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref93
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref93
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref93
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref94
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref94
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref94
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref95
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref95
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref95
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref96
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref96
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref96
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref96
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref97
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref97
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref97
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref97
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref98
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref98
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref98
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref99
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref99
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref99
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref99
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref99
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref100
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref100
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref100
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref100
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref101
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref101
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref101
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref101
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref102
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref102
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref102
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref103
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref103
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref103
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref103
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref103
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref104
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref104
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref104
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref105
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref105
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref105
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref106
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref106
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref106
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref107
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref107
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref107
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref107
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref108
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref108
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref108

Mancini et al.
Stable Ischemic Heart Disease Guidelines

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Morice MC, Serruys PW, Kappetein AP, et al. Outcomes in patients
with de novo left main disease treated with either percutancous coronary
intervention using paclitaxel-eluting stents or coronary artery bypass
graft treatment in the Synergy Between Percutaneous Coronary Inter-
vention with TAXUS and Cardiac Surgery (SYNTAX) trial. Circulation
2010;121:2645-53.

Chakravarty T, Buch MH, Naik H, et al. Predictive accuracy of
SYNTAX score for predicting long-term outcomes of unprotected left
main coronary artery revascularization. Am ] Cardiol 2011;107:360-6.

Kim YH, Park DW, Kim WJ, et al. Validation of SYNTAX (Synergy
between PCI with Taxus and Cardiac Surgery) score for prediction of
outcomes after unprotected left main coronary revascularization. ] Am
Coll Cardiol Interv 2010;3:612-23.

Capodanno D, Caggegi A, Miano M, et al. Global risk classification and
clinical SYNTAX (Synergy between Percutanecous Coronary Interven-
tion with TAXUS and Cardiac Surgery) score in patients undergoing
percutaneous or surgical left main revascularization. ] Am Coll Cardiol
Interv 2011;4:287-97.

Borger van der Burg AE, Bax JJ, Boersma E, et al. Impact of percuta-
neous coronary intervention or coronary artery bypass grafting on
outcome after nonfatal cardiac arrest outside the hospital. Am ] Cardiol

2003;91:785-9.

Buszman PE, Kiesz SR, Bochenek A, et al. Acute and late outcomes of
unprotected left main stenting in comparison with surgical revascular-

ization. ] Am Coll Cardiol 2008;51:538-45.

Biondi-Zoccai GG, Lotrionte M, Moretti C, et al. A collaborative
systematic review and meta-analysis on 1278 patients undergoing
percutaneous drug-eluting stenting for unprotected left main coronary

artery disease. Am Heart ] 2008;155:274-83.

Boudriot E, Thiele H, Walther T, et al. Randomized comparison of
percutaneous coronary intervention with sirolimus-cluting stents versus
coronary artery bypass grafting in unprotected left main stem stenosis.
J Am Coll Cardiol 2011;57:538-45.

Brener SJ, Galla JM, Bryant R III, et al. Comparison of percutaneous
versus surgical revascularization of severe unprotected left main coronary
stenosis in matched patients. Am J Cardiol 2008;101:169-72.

Chieffo A, Magni V, Latib A, et al. 5-year outcomes following percu-
taneous coronary intervention with drug-eluting stent implantation
versus coronary artery bypass graft for unprotected left main coronary
artery lesions the Milan experience. ] Am Coll Cardiol Interv 2010;3:
595-601.

Makikallio TH, Niemela M, Kervinen K, et al. Coronary angioplasty in
drug eluting stent era for the treatment of unprotected left main stenosis
compared to coronary artery bypass grafting. Ann Med 2008;40:
437-43.

Naik H, White AJ, Chakravarty T, et al. A meta-analysis of 3773 pa-
tients treated with percutaneous coronary intervention or surgery for
unprotected left main coronary artery stenosis. ] Am Coll Cardiol Interv

2009;2:739-47.

Park DW, Seung KB, Kim YH, et al. Long-term safety and efficacy of
stenting versus coronary artery bypass grafting for unprotected left main
coronary artery disease: 5-year results from the MAINCOMPARE
(Revascularization for Unprotected Left Main Coronary Artery Stenosis:
Comparison of Percutanecous Coronary Angioplasty Versus Surgical
Revascularization) registry. ] Am Coll Cardiol 2010;56:117-24.

Seung KB, Park DW, Kim YH, et al. Stents versus coronary-artery
bypass grafting for left main coronary artery disease. N Engl ] Med
2008;358:1781-92.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

849

White A, Kedia G, Mirocha ], et al. Comparison of coronary artery
bypass surgery and percutaneous drug-eluting stent implantation for
treatment of left main coronary artery stenosis. ] Am Coll Cardiol Card
Interv 2008;1:236-45.

Park SJ, Kim YH, Park DW, et al. Randomized trial of stents versus
bypass surgery for left main coronary artery disease. N Engl ] Med
2011;364:1718-27.

Shaw LJ, Berman DS, Maron D], et al. Optimal medical therapy with
or without percutanecous coronary intervention to reduce ischemic
burden: results from the Clinical Outcomes Utilizing Revascularization
and Aggressive Drug Evaluation (COURAGE) trial nuclear substudy.
Circulation 2008;117:1283-91.

Pijls NH, De Bruyne B, Peels K, et al. Measurement of fractional flow
reserve to assess the functional severity of coronary-artery stenoses.

N Engl ] Med 1996;334:1703-8.

Sawada S, Bapat A, Vaz D, et al. Incremental value of myocardial
viability for prediction of long-term prognosis in surgically revascular-
ized patients with left ventricular dysfunction. ] Am Coll Cardiol
2003;42:2099-105.

CSEP/SCPE. Knowledge Translation. Warburton DE, Charlesworth S,
Ivey A, Nettlefold L, Bredin SS. A systematic review of the evidence for
Canada’s Physical Activity Guidelines for Adults: an update. Available at:
http://csep.calenglish/view.asp?x=7248&id=259. Accessed = September
29, 2013.

Taylor RS, Brown A, Ebrahim S, Jolliffe J, et al. Exercise-based reha-
bilitation for patients with coronary heart disease: systematic review and
meta-analysis of randomized controlled trials. Am J Med 2004;116:
682-92.

Lawler PR, Filion KB, Eisenberg MJ. Efficacy of exercise-based cardiac
rehabilitation post-myocardial infarction: a systematic review and meta-
analysis of randomized controlled trials. Am Heart ] 2011;162:571-84.

Martin BJ, Hauer T, Arena R, et al. Cardiac rehabilitation attendance
and outcomes in coronary artery disease patients. Circulation 2012;126:

677-87.

Grace SL, Chessex C, Arthur H, et al. Systematizing inpatient referral to
cardiac rehabilitation 2010: Canadian Association of Cardiac Rehabili-
tation and Canadian Cardiovascular Society joint position paper. Can J
Cardiol 2011;27:192-9.

Fletcher GF, Ades PA, Kligfield P, et al. Exercise standards for testing
and training; a scientific statement from the American Heart Associa-
tion. Circulation 2013;128:873-934.

Naci H, Ioannidis JP. Comparative effectiveness of exercise and drug
interventions on mortality outcomes: metaepidemiological study. BM]J

2013;347:45577.

Goel K, Lennon RJ, Tilbury RT, et al. Impact of cardiac rehabilitation
on mortality and cardiovascular events after percutaneous coronary
intervention in the community. Circulation 2011;123:2344-52.

Pack QR, Goel K, Lahr BD, et al. Participation in cardiac rehabilitation
and survival after coronary artery bypass graft surgery. Circulation

2013;128:590-7.

Fleisher LA, Beckman JA, Brown KA, et al. ACC/AHA 2007 guidelines
on perioperative cardiovascular evaluation and care for noncardiac sur-

gery. Circulation 2007;116:¢418-500.


http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref109
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref110
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref110
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref110
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref111
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref111
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref111
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref111
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref112
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref112
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref112
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref112
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref112
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref113
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref113
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref113
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref113
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref114
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref114
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref114
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref115
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref115
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref115
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref115
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref116
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref116
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref116
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref116
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref117
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref117
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref117
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref118
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref118
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref118
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref118
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref118
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref119
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref119
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref119
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref119
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref120
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref120
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref120
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref120
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref121
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref122
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref122
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref122
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref123
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref123
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref123
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref123
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref124
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref124
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref124
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref125
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref125
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref125
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref125
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref125
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref126
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref126
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref126
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref127
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref127
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref127
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref127
http://csep.ca/english/view.asp?x=724%26id=259
http://csep.ca/english/view.asp?x=724%26id=259
http://csep.ca/english/view.asp?x=724%26id=259
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref128
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref128
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref128
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref128
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref129
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref129
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref129
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref130
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref130
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref130
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref131
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref131
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref131
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref131
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref132
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref132
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref132
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref133
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref133
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref133
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref134
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref134
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref134
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref135
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref135
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref135
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref136
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref136
http://refhub.elsevier.com/S0828-282X(14)00356-0/sref136

	Canadian Cardiovascular Society Guidelines for the Diagnosis and Management of Stable Ischemic Heart Disease
	Establishing Diagnosis and Prognosis
	Using noninvasive diagnostic and prognostic testing

	Initiation of Medical Treatment in Patients With Established CAD
	Chronic management for the patient with SIHD to improve prognosis
	Chronic management of anginal symptoms

	Consideration of Revascularization Therapy
	Provision of Appropriate Clinical Follow-up
	Summary
	References


