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I. Introduction
A. Organization of Committee and
Evidence Review
The American College of Cardiology/American Heart Asso-
ciation (ACC/AHA) Task Force on Practice Guidelines was

formed to make recommendations regarding the diagnosis
and treatment of patients with known or suspected cardiovas-
cular disease. Ischemic heart disease is the single leading
cause of death in the United States. The most common
manifestation of this disease is chronic stable angina. Recog-
nizing the importance of the management of this common
entity and the absence of national clinical practice guidelines
in this area, the task force formed the Committee on Man-
agement of Patients With Chronic Stable Angina to develop
guidelines for the management of stable angina. Because this
problem is frequently encountered in the practice of internal
medicine, the task force invited the American College of
Physicians–American Society of Internal Medicine (ACP–
ASIM) to serve as a partner in this effort by identifying 3
general internists to serve on the committee.

The guidelines are arbitrarily divided into 4 sections:
diagnosis, risk stratification, treatment, and patient follow-up.
Experienced clinicians will quickly recognize that the distinc-
tions between these sections may be arbitrary and unrealistic
for individual patients. However, for most clinical decision
making, these divisions are helpful and facilitate the presen-
tation and analysis of the available evidence. Detailed evi-
dence was developed whenever possible.

The weight of the evidence was ranked highest (A) if the
data were derived from multiple randomized clinical trials
involving large numbers of patients and intermediate (B) if
the data were derived from a limited number of randomized
trials involving small numbers of patients or careful analyses
of nonrandomized studies or observational regis-tries. A low
rank (C) was given when expert consensus was the primary
basis for the recommendation.

“ACC/AHA/ACP–ASIM Guidelines for the Management of Patients
With Chronic Stable Angina: Executive Summary and Recommenda-
tions” was approved by the American College of Cardiology Board of
Trustees in March 1999, by the American Heart Association Science
Advisory and Coordinating Committee in March 1999, and by the
ACP–ASIM Board of Regents in February 1999.

When citing this document, the American College of Cardiology, the
American Heart Association, and the American College of Physicians–
American Society of Internal Medicine request that the following citation
format be used: Gibbons RJ, Chatterjee K, Daley J, et al. ACC/AHA/ACP–
ASIM guidelines for the management of patients with chronic stable angina:
executive summary and recommendations: a report of the American College
of Cardiology/American Heart Association Task Force on Practice Guide-
lines (Committee on Management of Patients With Chronic Stable Angina).
Circulation. 1999;99:2829–2848.

This document is available on the World Wide Web sites of the American
College of Cardiology (www.acc.org) and the American Heart Association
(www.americanheart.org). A single reprint of the executive summary and
recommendations is available by calling 800-242-8721 (US only) or writing
the American Heart Association, 7272 Greenville Ave, Dallas, TX 75231-
4596. Ask for reprint No. 71-0167. To obtain a reprint of the full text
published in the June 1999 issue of theJournal of the American College of
Cardiology, ask for reprint No. 71-0166. To purchase additional reprints
(specify version and reprint number): Up to 999 copies, call 800-611-6083
(US only) or fax 413-665-2671; 1000 or more copies call 214-706-1466, fax
214-691-6342, or E-mail pubauth@heart.org

(Circulation. 1999;99:2829-2848.)
© 1999 American College of Cardiology and American Heart Asso-

ciation, Inc.
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The customary ACC/AHA classifications I, II, and III are
used in tables that summarize both the evidence and expert
opinion and provide final recommendations for both patient
evaluation and therapy:

Class I: Conditions for which there is evidence and/or
general agreement that a given procedure or treatment is
useful and effective.

Class II: Conditions for which there is conflicting
evidence and/or a divergence of opinion about the useful-
ness/efficacy of a procedure or treatment.

Class IIa: Weight of evidence/opinion is in favor of
usefulness/efficacy.

Class IIb: Usefulness/efficacy is less well established
by evidence/opinion.

Class III: Conditions for which there is evidence and/or
general agreement that the procedure/treatment is not
useful/effective and in some cases may be harmful.

The full text of the guidelines is published in the June 1999
issue of theJournal of the American College of Cardiology;
the executive summary is published in the June 1, 1999, issue
of Circulation. This document was approved for publication
by the governing bodies of the American College of Cardi-
ology, the American Heart Association, and the American
College of Physicians–American Society of Internal
Medicine.

B. Scope of the Guidelines
These guidelines are intended to apply to adult patients with
stable chest pain syndromes and known or suspected ische-
mic heart disease. Patients who have “ischemic equivalents,”
such as dyspnea on exertion or arm pain with exertion, are
included in these guidelines. Some patients with ischemic
heart disease may become asymptomatic with appropriate
therapy. As a result, the follow-up sections of the guidelines
may apply to patients who were previously symptomatic.
However, the diagnosis, risk stratification, and treatment
sections of the guidelines are intended to apply to symptom-
atic patients. Asymptomatic patients with “silent ischemia” or
known coronary artery disease (CAD) that has been detected
in the absence of symptoms are beyond the scope of these
guidelines. Pediatric patients are also beyond the scope of
these guidelines because ischemic heart disease is unusual in
such patients and is primarily related to the presence of
coronary artery anomalies. These guidelines also do not apply
to patients with chest pain syndromes following cardiac
transplantation or early after revascularization or to those
with acute ischemic syndromes such as myocardial infarction
(MI) or unstable angina.

The 3 flow diagrams that follow summarize the manage-
ment of stable angina in 3 algorithms: clinical assessment
(Figure 1), stress testing/angiography (Figure 2), and treat-
ment (Figure 3). The treatment mnemonic (Figure 4) is
intended to highlight the 10 treatment elements that the
committee considered most important.

C. Magnitude of the Problem
Ischemic heart disease remains a major public health prob-
lem. Chronic stable angina is the initial manifestation of
ischemic heart disease in approximately one half of patients.

The magnitude of the problem can be easily summarized:
chronic stable angina affects many millions of Americans,
with associated annual costs that are measured in tens of
billions of dollars.

II. Diagnosis

A. History and Physical

Recommendations

Class I
In patients presenting with chest pain, a detailed symptom
history, focused physical examination, and directed risk
factor assessment should be performed. With this infor-
mation, the clinician should estimate the probability of
significant CAD (ie, low, intermediate, high). (Level of
Evidence: B)

Definition of Angina
Angina is a clinical syndrome characterized by discomfort
in the chest, jaw, shoulder, back, or arm. It is typically
aggravated by exertion or emotional stress and relieved by
nitroglycerin. Angina usually occurs in patients with CAD
involving $1 large epicardial artery. However, angina can
also occur in individuals with valvular heart disease,
hypertrophic cardiomyopathy, and uncontrolled hyperten-
sion. It can be present in patients with normal coronaries
and myocardial ischemia related to spasm or endothelial
dysfunction.

After the history of the pain is obtained, the physician
should classify the symptom complex. One classification
scheme for chest pain in many studies uses 3 groups—
typical angina,atypical angina, ornoncardiacchest pain
(Table 1). Patients with noncardiac chest pain are generally
at lower risk for ischemic heart disease. As indicated on
the flow diagram, the history and appropriate diagnostic
tests will usually focus on noncardiac causes of chest pain.

After a detailed chest pain history is taken, the presence of
risk factors for CAD should be determined. Hyperlipidemia,
diabetes, hypertension, cigarette smoking, and a family his-
tory of premature CAD are all important. Past history of
cerebrovascular or peripheral vascular disease increase the
likelihood that CAD will be present.

TABLE 1. Clinical Classification of Chest Pain

Typical angina (definite)

(1) Substernal chest discomfort with a characteristic quality and duration
that is (2) provoked by exertion or emotional stress and (3) relieved by rest
or nitroglycerin

Atypical angina (probable)

Meets 2 of the above characteristics

Noncardiac chest pain

Meets #1 of the typical angina characteristics

Modified from Diamond GA. A clinically relevant classification of chest
discomfort. J Am Coll Cardiol. 1983;1:574. Letter.
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B. Associated Conditions

Recommendations for Initial Laboratory Tests
for Diagnosis

Class I
1. Hemoglobin. (Level of Evidence: C)
2. Fasting glucose.(Level of Evidence: C)
3. Fasting lipid panel, including total cholesterol, HDL

cholesterol, triglycerides, and calculated LDL cholesterol.
(Level of Evidence: C)

C. Noninvasive Testing

1. ECG/Chest X-Ray

Recommendations for Electrocardiography, Chest
X-Ray, or Electron Beam Computed Tomography
in the Diagnosis of Chronic Stable Angina

Class I

1. Rest ECG in patients without an obvious noncardiac
cause of chest pain.(Level of Evidence: B)

2. Rest ECG during an episode of chest pain.(Level of
Evidence: B)

3. Chest x-ray in patients with signs or symptoms of
congestive heart failure, valvular heart disease, peri-
cardial disease, or aortic dissection/aneurysm.(Level
of Evidence: B)

Class IIa
Chest x-ray in patients with signs or symptoms of pulmo-
nary disease.(Level of Evidence: B)

Class IIb

1. Chest x-ray in other patients.(Level of Evidence: C)
2. Electron beam computed tomography.(Level of Ev-

idence: B)

A rest12 lead ECG should be recorded in all patients with
symptoms suggestive of angina pectoris; however, it will be
normal in #50% of patients with chronic stable angina. A
normal rest ECG does not exclude severe CAD. Evidence of
prior Q-wave MI on the ECG or ST-T wave changes
consistent with myocardial ischemia favors the diagnosis of
angina pectoris. ECG evidence of left ventricular (LV)
hypertrophy increases the probability that chest discomfort is
angina pectoris.

Figure 1. Clinical assessment. AHCPR
indicates Agency for Health Care Policy
and Research.
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The chest roentgenogramis often normal in patients with
stable angina pectoris. Its usefulness as a routine test is not
well established. It is more likely to be abnormal in patients
with previous MI, those with a noncoronary artery cause of
chest pain, and those with noncardiac chest discomfort.

2. Exercise ECG for Diagnosis

Recommendations for the Diagnosis of Obstructive
CAD With Exercise ECG Testing Without an
Imaging Modality
Class I
Patients with an intermediate pretest probability of CAD
based on age, gender, and symptoms, including those with
complete right bundle-branch block or <1 mm of rest ST
depression (exceptions are listed below in classes II and
III). (Level of Evidence: B)

Class IIa
Patients with suspected vasospastic angina.(Level of
Evidence: C)

Class IIb

1. Patients with a high pretest probability of CAD by
age, gender, and symptoms.(Level of Evidence: B)

2. Patients with a low pretest probability of CAD by
age, gender, and symptoms.(Level of Evidence: B)

3. Patients taking digoxin with ECG baseline ST-
segment depression<1 mm. (Level of Evidence: B)

4. Patients with ECG criteria for LV hypertrophy and
<1 mm of baseline ST-segment depression.(Level of
Evidence: B)

Class III

1. Patients with the following baseline ECG
abnormalities:
a. Preexcitation (Wolff-Parkinson-White) syn-

drome. (Level of Evidence: B)
b. Electronically paced ventricular rhythm. (Level

of Evidence: B)
c. More than 1 mm of rest ST depression.(Level of

Evidence: B)
d. Complete left bundle-branch block. (Level of

Evidence: B)
2. Patients with an established diagnosis of CAD due to

prior MI or coronary angiography; however, testing
can assess functional capacity and prognosis, as
discussed in section III.(Level of Evidence: B)

Figure 2. Stress testing/angiography.
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Exercise testing is a well-established procedure that has
been in widespread clinical use for many decades. Inter-
pretation of the exercise test should include symptomatic
response, exercise capacity, hemodynamic response, and
ECG response. The occurrence of ischemic chest pain
consistent with angina is important, particularly if it forces
termination of the test. Abnormalities in exercise capacity,
systolic blood pressure response to exercise, and heart rate
response to exercise are important findings. The most
important ECG findings are ST depression and elevation.
The most commonly used definition for a positive exercise
test is$1 mm of horizontal or downsloping ST-segment
depression or elevation for$60 to 80 ms after the end of
the QRS complex.

If the diagnosis remains uncertain after the history, phys-
ical examination, ECG, and chest x-ray, exercise ECG testing
should be the next step in most patients. Diagnostic testing is
most valuable when the pretest probability of obstructive
CAD is intermediate: for example, when a 50-year-old man
has atypical angina and the probability of CAD is'50% (see
Table 2). In these conditions, the test result has the largest
effect on the posttest probability of disease and thus on
clinical decisions. The exact definition of the upper and lower
boundaries of intermediate probability (eg, 10% and 90%,
20% and 80%, or 30% and 70%) is a matter of physician
judgment in an individual situation. When the probability of
obstructive CAD is high, a positive test result only confirms
the high probability of disease, and a negative test result may

Figure 3. Treatment. NTG indicates nitroglycerin; NCEP, National Cholesterol Education Program; and JNC, Joint National Committee.
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not decrease the probability of disease enough to make a clinical
difference. When the probability of obstructive CAD is very
low, a negative test result only confirms the low probability of
disease, and a positive test result may not increase the probability
of disease enough to make a clinical difference.

The exercise ECG has a number of limitations in symp-
tomatic patients after coronary bypass surgery. Rest ECG
abnormalities are frequent, and if an imaging test is not
incorporated in the study, more reliance must be paid to
symptom status, hemodynamic response, and exercise capac-
ity. Because of these considerations, together with the need to
document the site of ischemia, stress imaging tests are
preferred in this group.

Restenosis is the 1 major limitation of percutaneous coro-
nary interventions and remains a major consideration in
patients with recurrent symptoms between 6 and 12 months
later. Unfortunately, symptom status is an unreliable index to
development of restenosis. The exercise ECG is an insensi-

tive predictor of restenosis, with sensitivities ranging from
40% to 55%, significantly less than those obtainable with
single photon emission computed tomography (SPECT) or
exercise echocardiography. The lower sensitivity of exercise
ECG (compared with imaging techniques) as well as its
inability to localize disease limits its utility in the manage-
ment of symptomatic patients after percutaneous
interventions.

3. Echocardiography (Rest)

Recommendations for Echocardiography for
Diagnosis of Cause of Chest Pain in Patients With
Suspected Chronic Stable Angina Pectoris

Class I

1. Patients with a systolic murmur suggestive of aortic
stenosis and/or hypertrophic cardiomyopathy.(Lev-
el of Evidence: C)

Figure 4. Treatment mnemonic: the 10 most important treatment elements of stable angina management.
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2. Evaluation of extent (severity) of ischemia (eg, LV
segmental wall motion abnormality) when the echocar-
diogram can be obtained during pain or within 30
minutes after its abatement.(Level of Evidence: C)

Class IIb
Patients with a click and/or murmur to diagnose mitral
valve prolapse.(Level of Evidence: C)

Class III
Patients with a normal ECG, no history of MI, and no
signs or symptoms suggestive of heart failure, valvular
heart disease, or hypertrophic cardiomyopathy.(Level of
Evidence: C)

Echocardiography can be a useful tool for diagnosing
CAD. However, most patients undergoing a diagnostic eval-
uation for angina do not need an echocardiogram.

Transthoracic echocardiographic imaging and Doppler re-
cording are useful when there is a murmur or other evidence
of conditions such as aortic stenosis or hypertrophic cardio-
myopathy coexisting with CAD. Routine estimation of pa-
rameters of global LV function such as LV ejection fraction
are unnecessary for diagnosis of chronic angina pectoris. For
example, in patients with suspected angina and a normal
ECG, no history of MI, and no physical signs or symptoms
suggestive of heart failure, echocardiography (and radionu-
clide imaging for LV function) are not indicated.

4. Stress Imaging Studies: Echocardiographic
and Nuclear

Recommendations for Cardiac Stress Imagingas
the Initial Test for Diagnosis in Patients With
Chronic Stable Angina Who Are Able to Exercise

Class I

1. Exercise myocardial perfusion imaging or exercise
echocardiography in patients with an intermediate
pretest probability of CAD who have 1 of the
following baseline ECG abnormalities:
a. Preexcitation (Wolff-Parkinson-White) syn-

drome. (Level of Evidence: B)
b. More than 1 mm of rest ST depression.(Level of

Evidence: B)

2. Exercise myocardial perfusion imaging or exercise
echocardiography in patients with prior revascular-
ization (either percutaneous transluminal coronary
angioplasty [PTCA] or coronary artery bypass graft
[CABG]). (Level of Evidence: B)

3. Adenosine or dipyridamole myocardial perfusion
imaging in patients with an intermediate pretest
probability of CAD and 1 of the following baseline
ECG abnormalities:
a. Electronically paced ventricular rhythm. (Level

of Evidence: C)
b. Left bundle-branch block. (Level of Evidence: B)

Class IIb

1. Exercise myocardial perfusion imaging and exercise
echocardiography in patients with a low or high
probability of CAD who have 1 of the following
baseline ECG abnormalities:
a. Preexcitation (Wolff-Parkinson-White) syn-

drome. (Level of Evidence: B)
b. More than 1 mm of ST depression.(Level of

Evidence: B)
2. Adenosine or dipyridamole myocardial perfusion

imaging in patients with a low or high probability of
CAD and 1 of the following baseline ECG
abnormalities:
a. Electronically paced ventricular rhythm. (Level

of Evidence: C)
b. Left bundle-branch block. (Level of Evidence: B)

3. Exercise myocardial perfusion imaging or exercise
echocardiography in patients with an intermediate
probability of CAD who have 1 of the following:
a. Digoxin use with<1 mm ST depression on their

baseline ECG.(Level of Evidence: B)
b. LV hypertrophy with <1 mm ST depression on

their baseline ECG. (Level of Evidence: B)
4. Exercise myocardial perfusion imaging, exercise

echocardiography, adenosine or dipyridamole myo-
cardial perfusion imaging, or dobutamine echocar-
diography as the initial stress test in a patient with a
normal rest ECG who is not taking digoxin. (Level of
Evidence: B)

5. Exercise or dobutamine echocardiography in pa-
tients with left bundle-branch block. (Level of Evi-
dence: C)

TABLE 2. Pretest Likelihood of CAD in Symptomatic Patients According to Age
and Sex*

Age, y

Nonanginal Chest
Pain Atypical Angina Typical Angina

Men Women Men Women Men Women

30–39 4 2 34 12 76 26

40–49 13 3 51 22 87 55

50–59 20 7 65 31 93 73

60–69 27 14 72 51 94 86

*Each value represents percent with significant CAD on catheterization.
Data from (1) Diamond GA, Forester JS. Analysis of probability as an aid in the clinical diagnosis

of coronary-artery disease. N Engl J Med. 1979;300:1350–1358. (2) Chaitman BR, Bourassa MG,
Davis K, Rogers WJ, Tyras DH, Berger R, Kennedy JW, Fisher L, Judkins MP, Mock MB, Killip T.
Angiographic prevalence of high-risk coronary artery disease in patient subsets (CASS). Circulation.
1981;64:360–367.
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