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Stable ischemic heart disease (SIHD) is a
leading cause of death in the United States
and many other countries. The defining

pathobiology is an imbalance between the meta-
bolic demands of the myocardium and its oxygen
supply, which most often results from coronary
artery atherosclerosis. The classic presenting
symptom of SIHD is angina, but clinical presenta-
tion varies greatly among patients. Since the last
In the Clinic on SIHD in 2014, several new drugs
have been approved to reduce ischemic compli-
cations, such as myocardial infarction and conges-
tive heart failure.
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Stable ischemic heart disease
(SIHD) is a leading cause of death
in many countries and is respon-
sible for a substantial proportion
of health care costs, which are
estimated to be in the hundreds
of billions of dollars annually in
the United States (1). Although
the imbalance in oxygen demand
and blood supply that results in
SIHD is usually caused by athero-
sclerotic obstruction in medium-

sized blood vessels, it can also be
caused by microvascular dysfunc-
tion. In addition, many physio-
logic stressors can exacerbate
the imbalance created by either
cause. Angina is the classic pre-
sentation of SIHD, and other
symptoms include chest pres-
sure, jaw discomfort, arm dis-
comfort, shortness of breath,
epigastric discomfort, and vari-
ants of these symptoms.

Diagnosis
Why is it important to
differentiate patients with
SIHD from those with unstable
angina?
Stable angina is typically elicited
by exertion or emotion and is
relieved by rest or nitroglycerin.
In contrast, the symptoms of un-
stable angina can occur at rest
without an apparent trigger (see
the Box: Principal Presentations
of Unstable Angina). Acute coro-
nary syndrome (ACS), which
includes unstable angina and
myocardial infarction (MI), is
caused by an abrupt reduction in
coronary blood flow or a mis-
match in myocardial oxygen
supply and demand (2). Serial
measurement of cardiac troponin
levels in the blood distinguishes
MI from unstable angina (3).
Management of ACS is time-
sensitive and is described in
guidelines from the American
College of Cardiology and the
American Heart Association (4).
Although sex-specific differences
exist in the manifestation of isch-
emic symptoms of acute MI, they
are too small to be clinically use-

ful for distinguishing SIHD from
ACS (5, 6).

What other diseases might be
confused with SIHD?
Some patients with symptoms
suggesting SIHD have a different
diagnosis (see the Box: Alterna-
tive Diagnoses to Angina for Pa-
tients With Chest Pain).

Why is it important to estimate
the probability of disease
separately from the risk for
death when evaluating patients
with suspected SIHD?
The principal value of estimating
the probability of coronary artery
disease (CAD) is to identify pa-
tients with a low probability (usu-
ally <5%) of SIHD who will benefit
more from a work-up that focuses
on non-CAD causes of chest pain
rather than one that focuses on
CAD. The clinician should start
with the patient's age, sex, and
type of angina (Table; Box: Clinical
Classification of Chest Pain), but
smoking history; presence of hy-
perlipidemia, hypertension, and

Principal Presentations of Unstable Angina*
Rest angina: Occurs at rest and usually lasts >20 minutes
New-onset severe angina: Severe onset within 2 months of initial presentation
Increasing angina: Previously diagnosed angina with a crescendo pattern of

occurrence (increasing in intensity, duration, and/or frequency)
*From reference 2.
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diabetes; and family history of
premature CAD (before age 55
years in men and age 65 years in
women) all increase the likelihood
of CAD (7). The American College
of Cardiology online calculator
(http://tools.acc.org/ASCVD-Risk
-Estimator-Plus) is a convenient
way to estimate risk for death, but
additional risk factors may in-
crease accuracy (8).

What should the physical
examination entail?
Physical examination findings are
often normal or nonspecific in
patients with SIHD. Nevertheless,
the clinician should look for con-
gestive heart failure, peripheral
artery disease, and signs of dys-
lipidemia because these can ac-
company CAD. Signs of conges-
tive heart failure include jugular
venous pulsation, S3 gallop,
mitral regurgitation murmur, dis-
placed apical impulse, pulmo-
nary crackles, diminished breath
sounds, dullness to chest percus-
sion, sustained abdominojugular
reflux, hepatomegaly, and lower
extremity edema. Signs of non-
coronary atherosclerotic vascular
disease that increase the proba-
bility of CAD include carotid
bruit, diminished or absent
pedal pulses, and a pulsatile ab-
dominal mass that could be an
abdominal aneurysm (9). Yellow
patches or plaques on the skin
caused by lipid deposits (xan-
thelasma and xanthomas) are
signs of dyslipidemias that are
often inherited.

What other preliminary tests
should be used?

Electrocardiography
All patients with suspected SIHD
should have resting electrocardi-
ography (7). Most patients with
SIHD have a normal resting elec-
trocardiogram (ECG), but patho-
logic Q waves indicate a prior MI.
In addition, some resting ECG
abnormalities help determine
which stress test should be used
for patients who need one.

Chest radiography
Patients without an obvious non-
cardiac cause of angina should
have chest radiography. Chest
radiographs are frequently nor-
mal in patients with stable an-
gina, but they may show evi-
dence of congestive heart failure,
which worsens the prognosis, or
causes of chest pain other than
angina.

Alternative Diagnoses to Angina
for Patients With Chest Pain*

Nonischemic cardiovascular
Aortic dissection

Pericarditis

Pulmonary
Embolus

Pneumothorax

Pneumonia

Pleuritis

Gastrointestinal
Esophageal
• Esophagitis
• Spasm
• Reflux
Biliary
• Colic
• Cholecystitis
• Choledocholithiasis
• Cholangitis
Peptic ulcer

Pancreatitis

Chest wall
Costochondrosis

Fibrositis

Rib fracture

Sternoclavicular arthritis

Herpes zoster (before rash)

Psychiatric
Anxiety disorders
• Hyperventilation
• Panic disorder
• Primary anxiety
Affective disorders (e.g.,

depression)

Somatoform disorders

Thought disorders (e.g., fixed
delusions)

*From reference 7.
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Echocardiography
Rest echocardiography is not in-
dicated in all patients with sus-
pected SIHD. However, it should
be considered in patients who
have signs or symptoms suggest-
ing heart failure or cardiac valvu-
lar lesions; known prior infarction
or a pathologic Q wave on an ECG
suggesting prior infarction; or
complex ventricular arrhythmias
on an ECG, which could suggest
underlying cardiomyopathy (4, 7).

Which diagnostic test should
follow the preliminary
assessment?
Several factors influence the
choice of additional diagnostic
tests in patients with suspected
CAD. The clinician must consider
the patient's ability to exercise,
the presence or absence of ab-
normalities on the resting ECG
that might affect interpretation of
test results, and the likelihood
that the patient has CAD (pretest
probability) (Figure 1) (10). The
goal of noninvasive testing is to
identify patients with CAD and
estimate their prognosis. The
value of testing is greater when
the diagnosis is more uncertain
(for example, when the pretest
probability of CAD is between
20% and 80%). Among patients
with a very low probability of
CAD (Table), additional testing is
generally not indicated and may
produce a false-positive result.

Stress testing, also referred to as
functional testing, is the most fre-
quently used form of noninvasive
testing. The clinician must select

the type of stress (exercise or
pharmacologic) and the method
to identify and measure ischemia
(electrocardiography, echocardi-
ography, single-photon emission
computed tomography [SPECT],
positron emission tomography
[PET], or magnetic resonance
imaging [MRI]). For intermediate-
risk patients who exercise and
have an interpretable ECG,
current guidelines recommend
starting with exercise electrocar-
diography without imaging (class
I indication; level of evidence: A)
(7). Interpretable ECGs are those
without left ventricular hypertro-
phy and its associated repolariza-
tion abnormalities, left bundle
branch block, ventricular pacing,
digitalis effect, Wolff–Parkinson–
White syndrome, or resting ST-
segment depression of 1 mm or
greater.

The exercise test result is positive
for ischemia if the ECG has a

Table. Pretest Probability of Coronary Artery Disease in Symptomatic
Patients, by Age and Sex*

Age Nonangina
Chest Pain, %

Atypical
Angina, %

Typical
Angina, %

Men Women Men Women Men Women

30–39 y 4 2 34 12 76 26
40–49 y 13 3 51 22 87 55
50–59 y 20 7 65 31 93 73
60–69 y 27 14 72 51 94 86

* From reference 10.

Clinical Classification of Chest
Pain*

Typical angina
• Substernal chest discomfort with

characteristic quality and duration
• Provoked by exertion or

emotional stress
• Relieved by rest or nitroglycerin

Atypical angina
Meets 2 of the above criteria

Nonangina chest pain
Meets ≤1 of the above criteria

*From reference 7.
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1-mm or greater horizontal or
down-sloping ST-segment de-
pression at 80 ms after the J
point during peak exercise. The
overall sensitivity of exercise
electrocardiography for detect-
ing obstructive CAD is 61%,
which means that the result is
negative in 39% of patients with
CAD. The sensitivity is better in
patients with more severe dis-
ease, so false-negative results
occur more often in those with
less severe disease. In addition,
the test is less sensitive in women
than in men. For these and other
reasons, some cardiologists pre-
fer to add imaging to exercise
electrocardiography even
though consensus guidelines
give this a lesser endorsement
(class IIa indication) than exercise
electrocardiography without im-
aging (class I indication) (7).

In addition to providing informa-
tion about the probability of
having CAD, exercise electrocar-
diography provides prognostic
information if CAD is present. A
longer duration of symptom-free
exercise correlates with favorable
cardiovascular mortality, whereas
the extent of ST-segment depres-
sion or the presence of ST-
segment elevation portends a
poorer prognosis (11). The Duke
Treadmill Score quantifies this
prognosis (see the Box: Duke
Treadmill Score).

For patients who cannot exercise
or cannot do so strenuously
enough to generate a valid test
result, stress testing can be done
with pharmacologic stress plus
imaging. For example, dobut-
amine is often used for stress
when echocardiography is used

Figure 1. Choice of noninvasive study for evaluation of newly suspected SIHD or change in clinical status in a
patient with SIHD.

Yes

No

No

Yes

Pharmacologic
echo

Pharmacologic
MPI

CCTA

No

Yes
Exercise

with MPI or
echo

Standard
exercise

ECG

Exercise
with MPI or

echo
CCTA

No

No

Intermediate to high
likelihood of SIHD

Intermediate to high
likelihood of SIHD

Low to intermediate
likelihood of SIHD

Suspected SIHD
(or change in clinical status in patient with SIHD)

Suspicion for acute coronary syndrome?
See ACC/AHA NSTE-ACS

guideline

Perform clinical risk assessment, including nature of the
angina and coexisting cardiac and medical conditions

Patient with established SIHD?

Yes or no Yes or no

Patient able to exercise?

Patient with established SIHD?

Resting ECG interpretable?

ACC = American College of Cardiology; AHA = American Heart Association; CCTA = coronary computed tomography angiography; ECG =
electrocardiogram; echo = echocardiography; MPI = myocardial perfusion imaging; NSTE-ACS = non–ST-segment elevation acute coronary
syndrome; SIHD = stable ischemic heart disease.
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for imaging, and the vasodilators
regadenoson and dipyridamole
are used for stress when SPECT is
used for imaging. The choice of
imaging method depends on
many factors. For example, echo-
cardiography avoids radiation
and provides reliable information
about valvular function and filling
pressures. However, SPECT can
provide better-quality images in
patients with overweight or obe-
sity. Sensitivity is similar enough
between echocardiography and
SPECT that it is reasonable to se-
lect one primarily on the basis of
local availability of skill and expe-
rience rather than published val-
ues of test sensitivity (7). Nuclear
PET perfusion has the advantage
of further increasing sensitivity
for CAD over traditional SPECT
and augmenting prognostic sig-
nificance using calculation of cor-
onary flow reserve (12, 13).

If a patient has a resting ECG that
would make it difficult to inter-
pret the ECG during exercise,
imaging must be added to exer-
cise electrocardiography. In pa-
tients with left bundle branch
block or ventricular pacing, stress
echocardiography is not recom-
mended because the abnormal
electrical activation of the heart
impairs interpretation of ischemia in
the interventricular septum (left an-
terior descending territory).

Coronary computed tomography
angiography (CCTA) is a nonin-
vasive alternative to stress testing
that provides anatomical instead
of functional information. It can
be used in patients who cannot
exercise and has the advantage
over stress testing of being able
to identify nonobstructive coronary
disease, such as congenital anom-
alies of the coronary arteries.

Two large randomized controlled
trials have studied use of CCTA
in management of patients with
symptomatic SIHD. The PROMISE
(Prospective Multicenter Imaging
Study for Evaluation of Chest
Pain) trial randomly assigned
10 003 symptomatic patients
(53% women) with a mean age of
60.8 years and a pretest proba-
bility of obstructive CAD of 53%
± 21% to anatomical testing with
CCTA versus stress testing. There
were no between-group differ-
ences in death, MI, hospitaliza-
tion for unstable angina, or major
procedural complications (14).
The SCOT-HEART (Scottish Com-
puted Tomography of the Heart)
trial randomly assigned 4136 sta-
ble symptomatic patients (44%
women) with a mean age of 57.1
years to standard care with or with-
out CCTA. At 5 years, patients as-
signed to CCTA had lower rates of
the combined primary end point
of death due to coronary heart
disease or nonfatal MI (15).

When should invasive coronary
angiography be used as the
initial test?
Noninvasive testing is less helpful
in patients with angina and a
high likelihood of disease (>90%)
based on their symptoms and
risk factors. In these circum-
stances, the sensitivity and speci-
ficity of noninvasive testing are
not sufficient for a negative test
result to change the probability
of disease enough to exclude a
diagnosis of CAD. For these pa-
tients, moving directly to invasive
coronary angiography is appro-
priate, especially for those al-

Duke Treadmill Score*
Calculated as minutes of exercise

� (5 × maximal ST-segment
deviation in millimeters) � (0
for no chest pain, 4 for angina
with exertion, or 8 if angina is
the reason for stopping the
test)

A score >5 indicates low risk
(predicted 1-year mortality of
about 0.25%), a score of 4 to
�10 indicates intermediate
risk (about 1.25%), and a score
<�11 indicates high risk
(about 5.25%)

*From reference 11.

30. Abdelhamid AS, Brown
TJ, Brainard JS, et al.
Omega-3 fatty acids for
the primary and second-
ary prevention of cardio-
vascular disease. Co-
chrane Database Syst
Rev. 2018;11:
CD003177. [PMID:
30521670]

31. Bhatt DL, Steg PG, Miller
M, et al; REDUCE-IT In-
vestigators. Cardiovascu-
lar risk reduction with
icosapent ethyl for hyper-
triglyceridemia. N Engl J
Med. 2019;380:11-22.
[PMID: 30415628]

32. Lewington S, Clarke R,
Qizilbash N, et al; Pro-
spective Studies Collabo-
ration. Age-specific rele-
vance of usual blood
pressure to vascular
mortality: a meta-
analysis of individual
data for one million
adults in 61 prospective
studies. Lancet. 2002;
360:1903-13. [PMID:
12493255]

33. Collins R. Antihyperten-
sive drug therapy: effects
on stroke and coronary
heart disease. In: Swales
JD, ed. Textbook of Hy-
pertension. Hoboken,
NJ: Blackwell Scientific;
1994:1156-64.

34. Wright JT Jr, Williamson
JD, Whelton PK, et al;
SPRINT Research Group.
A randomized trial of
intensive versus standard
blood-pressure control. N
Engl J Med. 2015;373:
2103-16. [PMID:
26551272]

35. Whelton PK, Carey RM,
Aronow WS, et al. 2017
ACC/AHA/AAPA/ABC/
ACPM/AGS/APhA/ASH/
ASPC/NMA/PCNA guide-
line for the prevention,
detection, evaluation, and
management of high
blood pressure in adults: a
report of the American
College of Cardiology/
American Heart Associa-
tion Task Force on Clinical
Practice Guidelines. J Am
Coll Cardiol. 2018;71:
e127-e248. [PMID:
29146535]

36. Peri-Okonny PA, Patel
KK, Jones PG, et al. Low
diastolic blood pressure
is associated with angina
in patients with chronic
coronary artery disease. J
Am Coll Cardiol. 2018;
72:1227-32. [PMID:
30190000]

37. Yusuf S, Pitt B, Davis CE,
et al; SOLVD Investiga-
tors. Effect of enalapril on
survival in patients with
reduced left ventricular
ejection fractions and
congestive heart failure.
N Engl J Med. 1991;
325:293-302. [PMID:
2057034]

38. Yusuf S, Pepine CJ,
Garces C, et al. Effect of
enalapril on myocardial
infarction and unstable
angina in patients with
low ejection fractions.
Lancet. 1992;340:
1173-8. [PMID:
1359258]

� 2019 American College of Physicians ITC22 In the Clinic Annals of Internal Medicine 6 August 2019

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019



ready receiving antiangina medi-
cation (16). Using coronary
angiography as the initial diag-
nostic test for CAD is also indi-
cated for patients presenting
with life-threatening ventricular
arrhythmias and some patients
with an unexplained reduction in
ejection fraction.

How should the diagnostic
approach change when the
patient has known CAD?
When patients already have a
diagnosis of CAD, stress imaging
can be used to identify sections
of the myocardium with revers-
ible ischemia that should be tar-
geted for revascularization,
particularly in those receiving
maximal antiangina medical ther-
apy (16). In this situation, cardiac
MRI and PET are more useful
than CCTA.

Can patients have SIHD
without obstructive CAD?
Up to 30% of patients presenting
with angina do not have obstruc-
tive CAD, and this is more com-
mon among women (6). Among
these patients, 50% to 65% are
believed to have microvascular
dysfunction, and the ability to

diagnose this condition improves
with cardiac MRI and PET (17). Of
note, patients with angina and a
negative stress test result and
those with a positive stress test
result but no obstructive CAD on
an invasive coronary angiogram
or CCTA could have increased
risk for ischemic events and
should be considered for
medical therapy (17–19). A small
subset of patients without obstruc-
tive CAD experience spasm of
the epicardial coronary arteries
(variant angina), and some of
these patients also have micro-
vascular dysfunction (20).

When should clinicians refer
patients with suspected SIHD
to specialists?
Clinicians should consider consult-
ing a cardiologist for patients with
an uncertain diagnosis after nonin-
vasive testing; those in whom non-
invasive testing is contraindicated;
and those with a high likelihood of
CAD, in whom coronary angiogra-
phy should be considered (16). In
addition, patients with suspected
microvascular dysfunction or variant
angina should be referred to a
cardiologist.

Treatment
What are the goals of
treatment?
It is helpful to group treatment
goals for SIHD into 2 categories:
prevention of ischemic events
(such as MI and stroke), and re-

duction of the burden of angina.
This distinction is useful because
not all therapies reduce symp-
toms and prevent MI and stroke.
For example, percutaneous coro-
nary revascularization of stable
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Haneuse S, et al. Associa-
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Diagnosis... The most useful early predictors of clinically important CAD are
age; sex; type of chest pain; smoking history; and presence of comorbid con-
ditions, such as hyperlipidemia and diabetes. Information from the physical
examination can identify cardiac disease other than CAD and conditions that
exacerbate angina, such as hypertension, valve disease, and anemia. All pa-
tients should have resting electrocardiography and chest radiography, and
almost all should have noninvasive evaluation of coronary function using an
exercise or pharmacologic stress test with electrocardiography alone or in
combination with imaging by echocardiography, SPECT, or PET. Noninvasive
evaluation of coronary anatomy with CCTA is an alternative.
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lesions reduces symptoms but
has not been shown to reduce MI
in randomized trials. In addition,
addressing these goals sepa-
rately is especially helpful for pa-
tients with minimal symptoms.
The critical first step for every
patient with SIHD and the core of
their ongoing management is
patient education and lifestyle
modification. Drugs and proce-
dures play supportive roles.

What is the role of patient
education?
Understanding SIHD can be chal-
lenging. Patients should receive
education on the underlying dis-
ease process and treatment
goals and options. Because indi-
vidualized education improves
adherence to medical therapy
and patient satisfaction, educa-
tion should focus on the patient's
prognosis and risk factors, with
emphasis on lifestyle modifica-
tions, behavioral changes, and
treatments that reduce those risk
factors. Limitations on regular
physical activity, including sexual
activity, are generally not neces-
sary. Patients need to know that
the angina of SIHD is not unsta-
ble angina, which requires
prompt medical attention. How-
ever, they also need to know
what to do if symptoms of an
ACS do occur (see the Box:
Points for Patient Education). The
educational program should rec-
ognize that a patient's ability to
adhere to recommended medi-
cal therapies and lifestyle
changes may be impaired by low
literacy, emotional disorders,
social isolation, cultural beliefs,
environmental factors, poverty,
advanced age, and complex co-
morbid conditions.

For patient behavior modifica-
tions, please see the Appendix
(available at Annals.org).

What is guideline-directed
medical therapy?
Changing some risk factors
requires more than behavior

changes and lifestyle modification.
Although each risk factor has spe-
cific treatments, a combination of
treatments that is appropriate for
most patients, known as guideline-
directed medical therapy (GDMT)
(Figure 2), should be instituted
regardless of what else is included
in the treatment plan (22).

Lipids
A combination of therapeutic
lifestyle interventions (dietary
modification and increased exer-
cise) and statins should be used
for lipid management unless it is
contraindicated or adverse events
occur. The guidelines for lipid
management with statins are spe-
cific to risk for ischemic events. For
patients with a diagnosis of SIHD,
guidelines recommend a high-
potency statin (atorvastatin, 80
mg/d, or rosuvastatin, 20 to 40
mg/d) for all patients younger than
75 years. A moderate-potency sta-
tin should be considered for those
older than 75 years. The 2018
guidelines recommend adding
ezetimibe to achieve a low-density
lipoprotein cholesterol (LDL-C)
goal of less than 1.8 mmol/L (<70
mg/dL), especially in patients with

Points for Patient Education
Describe the difference between

SIHD and ACS
Emphasize that the usual warning

sign for ACS is typical chest
pain occurring at rest or with
minimal exertion

Explain what the patient should
do in these circumstances:

• Chew and dissolve a 325-mg
aspirin tablet (or four 81-mg
tablets)

• Take sublingual nitroglycerin
every 5 minutes for up to 3
doses (unless phosphodi-
esterase type 5 inhibitors have
been used in the previous 24
hours)

• Hurry to the nearest hospital
with 24-hour service for
cardiovascular emergencies

Suggest training on cardiopulmo-
nary resuscitation for the patient's
family

49. Anand SS, Yusuf S. Oral
anticoagulants in pa-
tients with coronary
artery disease. J Am Coll
Cardiol. 2003;41:62S-
69S. [PMID: 12644343]

50. Eikelboom JW, Connolly
SJ, Bosch J, et al; COM-
PASS Investigators. Rivar-
oxaban with or without
aspirin in stable cardio-
vascular disease. N Engl
J Med. 2017;377:1319-
30. [PMID: 28844192]

51. Anand SS, Bosch J, Eikel-
boom JW, et al; COMPASS
Investigators. Rivaroxaban
with or without aspirin in
patients with stable pe-
ripheral or carotid artery
disease: an international,
randomised, double-blind,
placebo-controlled trial.
Lancet. 2018;391:219-29.
[PMID: 29132880]

52. Ridker PM, Everett BM,
Thuren T, et al; CANTOS
Trial Group. Antiinflam-
matory therapy with
canakinumab for athero-
sclerotic disease. N Engl
J Med. 2017;377:1119-
31. [PMID: 28845751]

53. Ridker PM, Everett BM,
Pradhan A, et al; CIRT
Investigators. Low-dose
methotrexate for the
prevention of atheroscle-
rotic events. N Engl J
Med. 2019;380:752-62.
[PMID: 30415610]

54. Ridker PM. Anti-
inflammatory therapy for
atherosclerosis: interpret-
ing divergent results
from the CANTOS and
CIRT clinical trials. J In-
tern Med. 2019;285:
503-9. [PMID:
30472762]

55. de Diego C, Vila-Córcoles
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higher risk for events. Clinicians
should consider adding propro-
tein convertase subtilisin/kexin
type 9 inhibitors for patients with a
history of multiple events who are
unable to achieve an LDL-C goal
of less than 70 mg/dL with a high-
potency statin and ezetimibe, as
well as for those with 1 event and
multiple risk factors, such as hyper-
tension, diabetes, smoking, age 65
years or older, or kidney disease.
Niacin is no longer recommended
for lowering LDL-C levels (8).

The benefit of fish oil for treatment
of cardiovascular disease has been
debated intensely for many years.
Over-the-counter fish oil prepara-
tions provide relatively low doses,
have not shown consistent bene-
fits in studies, and are not currently
recommended for treatment of
cardiovascular disease (30). How-
ever, the recently published
REDUCE-IT (Reduction of Cardio-
vascular Events With EPA-
Intervention Trial) showed that a
high dose of a purified and stable
fish oil (icosapent ethyl) reduced
relative risk for cardiovascular
events by 25% in patients with
SIHD who already were taking as-
pirin and high-dose statins, had
LDL-C levels of 1.1 to 2.6 mmol/L
(41 to 100 mg/dL), and had fasting
triglyceride levels of 1.5 to 5.6
mmol/L (135 to 499 mg/dL) (31).

Icosapent ethyl is now approved
by the U.S. Food and Drug Ad-
ministration (FDA), and more
trials of high-dose fish oil are
expected.

Hypertension
Hypertension is an important in-
dependent risk factor for coro-
nary heart disease events. Studies
have shown a continuous relation-
ship between blood pressure (BP)
and cardiovascular risk, with a
doubling of risk for each increase
of 20 mm Hg in systolic BP or 10
mm Hg in diastolic BP (32).

An overview of 17 placebo-
controlled trials showed that a
reduction of 5 to 6 mm Hg in dia-

stolic BP or an estimated reduc-
tion of 10 to 20 mm Hg in systolic
BP was associated with a significant
reduction in vascular mortality, with
reductions of approximately 40% in
stroke and 20% in coronary events
(33).

SPRINT (Systolic Blood Pressure Intervention
Trial) showed that when antihypertensive
medications were used to reduce systolic BP
from 135 to 121 mm Hg in patients with SIHD
who were older than 50 years, the number of
major adverse cardiovascular events decreased
by 31% (34).

Current guidelines recommend a
BP goal below 130/80 mm Hg in
patients with SIHD (35). Among
patients with angina, care should
be taken to avoid excessive reduc-
tion of diastolic BP because of its
association with increased fre-
quency of angina (36).

The choice of BP medication
often depends on other indica-
tions. In patients with SIHD,
treatments for angina, such as
calcium-channel blockers and
�-blockers, also help manage
hypertension. The benefit from
�-blockers (except atenolol) is
limited to patients with reduced
ejection fraction and those who
have had MI. Continuing treat-
ment with �-blockers beyond 3
years after MI is not mandated by
current guidelines but can be
considered (35).

In the SOLVD (Studies of Left Ventricular Dys-
function) prevention trial, enalapril titrated to
20 mg/d in patients with asymptomatic left
ventricular dysfunction reduced death due to
congestive heart failure, hospitalization for
congestive heart failure, and the composite
outcome of death or congestive heart failure
(37). In the HOPE (Heart Outcomes Prevention
Evaluation) trial, patients with vascular disease
or diabetes and at least 1 additional cardiovas-
cular risk factor who were treated with ramipril,
10 mg/d for an average of 4.5 years, had sig-
nificantly lower risk for cardiovascular events
(38).

On the basis of these trials,
angiotensin-converting enzyme
inhibitors are considered first-
line agents for management of
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hypertension in patients with
SIHD, especially those with dia-
betes, left ventricular systolic dys-
function (ejection fraction <40%),
or chronic kidney disease. When
angiotensin-converting enzyme
inhibitors are contraindicated,
angiotensin-receptor blockers
should be prescribed (39).

Diabetes
Type 1 and type 2 diabetes in-
crease risk for SIHD and magnify
the effects of other risk factors.
For example, risk for death due
to coronary events in patients
with diabetes is equivalent to that
in patients with a previous MI.
Early diagnosis of diabetes,
along with an intensive focus on
optimal blood glucose control,
lipid management, and other risk
factors, is important.

Historically, hemoglobin A1c–low-
ering therapies have successfully
reduced microvascular (retinopa-
thy, neuropathy, and nephropa-
thy) but not macrovascular
(stroke and MI) complications.
However, 2 classes of medica-
tions for glycemic control have
recently demonstrated cardiovas-
cular benefit in patients with SIHD
and type 2 diabetes. The sodium–
glucose cotransporter-2 inhibitors
empagliflozin and canagliflozin,
which increase loss of glucose
through the urinary tract, have been
shown to reduce cardiovascular
events. The glucagon-like peptide-1
receptor agonists liraglutide and
semaglutide, which promote insulin
secretion, have also been shown to
reduce ischemic events in patients
with SIHD (40). The 2019 Standards
of Medical Care in Diabetes recom-

Figure 2. Guideline-directed medical therapy for patients with SIHD.
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ACC = American College of Cardiology; ACEI = angiotensin-converting enzyme inhibitor; AHA = American Heart Association; ARB =
angiotensin-receptor blocker; BB = �-blocker; BID = twice daily; BMI = body mass index; BP = blood pressure; CPAP = continuous positive
airway pressure; eGFR = estimated glomerular filtration rate; GLP-1 = glucagon-like peptide-1; HbA1c = hemoglobin A1c; HBP = high blood
pressure; LDL-C = low-density lipoprotein cholesterol; MI = myocardial infarction; PCSK9 = proprotein convertase subtilisin/kexin type 9;
SGLT2 = sodium–glucose cotransporter-2; SIHD = stable ischemic heart disease.
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mend these agents as first-line ther-
apies in patients with SIHD and type
2 diabetes who are not at their gly-
cemic target despite use of met-
formin (41). The American Medical
Association recommends empagli-
flozin and liraglutide for this indica-
tion (40).

Obesity
Although improved diet and ex-
ercise are key elements of behav-
ior change, they do not
always translate to weight loss.
Furthermore, it is unclear
whether intensive lifestyle inter-
vention can improve cardiovas-
cular outcomes in patients with
obesity, even those with type 2
diabetes (42). There is debate
over whether obesity can be
treated as a traditional risk factor
in cardiovascular disease. Some
studies suggest that central adi-
posity worsens outcomes in coro-
nary heart disease (43).Others
have identified an “obesity para-
dox” showing improved outcomes
in patients with overweight and
obesity, although these data show
the worst outcomes in those with a
body mass index of 35 kg/m2 or
greater (44). Therefore, clinicians
should discuss weight loss surgery
with patients in this group, espe-
cially those who have type 2 diabe-
tes, for whom Roux-en-Y gastric
bypass has been shown to reduce
the frequency of cardiovascular
events (45).

Obstructive sleep apnea
The benefits of continuous positive
airway pressure for cardiovascular
outcomes are biologically plausible
but uncertain. Recent studies have
not shown benefit but may have
been limited by adherence (46).

Which medical therapies can
prevent MI or death in SIHD,
independent of risk factors?

Antiplatelet therapy
Because platelet aggregation is a
key element of the thrombotic
response to plaque disruption,

platelet inhibition is recom-
mended in patients with SIHD (7).

Among 2920 patients with SIHD, a meta-
analysis found an association between aspirin
use and a 33% reduction in risk for serious vas-
cular events, including a 46% decrease in risk
for unstable angina and a 53% decrease in risk
for need for coronary angioplasty (47). In addi-
tion, a meta-analysis of 145 randomized trials
found an association between medium-dose
aspirin (75 to 325 mg/d) and a 27% reduction
in the odds ratio for major cardiovascular
events over 5 years in patients with known cor-
onary or vascular disease (48).

Therefore, in the absence of con-
traindications, all patients with
SIHD should receive aspirin ther-
apy and continue it indefinitely. A
dose of 75 to 162 mg/d is as ef-
fective as higher doses and is
associated with lower risk for
bleeding. When aspirin is contra-
indicated, patients can be treated
with clopidogrel, 75 mg/d.

Anticoagulation
Although aspirin in combination
with warfarin is known to de-
crease cardiovascular events in
patients with cardiovascular dis-
ease, the risk for bleeding out-
weighs this benefit (49). Similarly,
a recent study of rivaroxaban, an
oral factor Xa inhibitor, in pa-
tients with SIHD found a reduc-
tion in cardiovascular mortality at
the expense of increased bleed-
ing risk (50). Another rivaroxaban
study in patients with peripheral
artery disease found a reduction
in adverse events but also in-
creased bleeding risk (51). As a
result of these and other studies,
clinicians should be cautious
about using anticoagulation in
patients with SIHD and should
carefully weigh the possible ben-
efits against the risk for bleeding.

Influenza vaccine
Patients with SIHD should receive
an annual vaccination against
influenza (7, 55).

Anti-inflammatory therapy
Inflammation, specifically the
interleukin-1�/interleukin-6 path-
way, is known to be involved in
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ischemia. Canakinumab targets
this pathway and has been
shown to improve cardiovascu-
lar outcomes, but at the expense
of fatal infections and sepsis.
Other studies have shown that
methotrexate has no cardiovas-
cular benefit. Neither drug is
FDA-approved (52–54).

Alternative therapies
Vitamins and mineral supple-
ments are not recommended for
prevention of CAD events (56,
57). Chelation therapy with
EDTA was given a class III indica-
tion (no benefit) in the 2012
SIHD guidelines (7). However,
TACT (Trial to Assess Chelation
Therapy) found benefit, which
resulted in an upgrade to class
IIb in 2014 (16, 58).

Which medical therapies
relieve symptoms?
Several drugs are available that
reduce symptoms, including
�-blockers, calcium-channel
blockers, and nitrates. These
agents do not differ significantly
in antianginal efficacy and have
acceptable safety and tolerabil-
ity profiles (59). Because
�-blockers improve survival in
patients after acute MI and have
a long history of clinical use,
they are considered first-line
drugs for treating angina. In pa-
tients who do not tolerate or ad-
equately respond to �-blockers,
calcium-channel blockers or
long-acting nitrates may be sub-
stituted or added (60).

Short-acting nitrates
Sublingual nitroglycerin or nitro-
glycerin spray should be used
for immediate relief of angina.
Patients should keep a short-
acting nitrate with them. In the
event of angina, they can admin-
ister 1 dose every 5 minutes for
up to 3 doses. Patients should
be informed that tingling under
the tongue and headache are
common immediate effects that
indicate the medication is work-
ing. It is critical that patients be
warned about the interaction

between nitrates and phosphodi-
esterase type 5 inhibitors, such as
sildenafil and tadalafil, and ad-
vised to warn emergency medi-
cal services about recent use of
these drugs.

β-Blocker therapy
�-Blockers should be prescribed
as initial therapy for symptom
relief. Expert panels recommend
titrating �-blockers to a resting
heart rate of 55 to 60 beats/min.
All �-blockers reduce symptoms,
although in patients with periph-
eral artery disease, drugs with
additional � blockade, such as
carvedilol or labetalol, may pre-
vent vasoconstriction mediated
by unopposed � stimulation (7).
In patients with reduced ejection
fraction, carvedilol, metoprolol
succinate, and bisoprolol are
preferred (61).

Calcium-channel blockers and
long-acting nitrates
Calcium-channel blockers or
long-acting nitrates can be pre-
scribed when �-blockers are con-
traindicated (for example, in pa-
tients with severe bronchospastic
lung disease) or cause unaccept-
able adverse effects. Nondihy-
dropyridine calcium-channel
blockers (diltiazem and vera-
pamil) should be avoided in
patients with reduced ejection
fraction given their negative ino-
tropic effects. Dihydropyridine
calcium-channel blockers, such
as amlodipine, are preferred.

Ranolazine
Ranolazine reduces angina
through its effect on the late so-
dium current. However, it pro-
longs the QTc interval and
should be used with caution if
the patient is using other QT-
prolonging medications. Ranola-
zine has minimal effects on BP
and heart rate. The primary ad-
verse effect is gastrointestinal
upset.

Ranolazine reduced frequency of angina by
about 1 event per week when added to back-

ground amlodipine therapy in the ERICA (Effi-
cacy of Ranolazine in Chronic Angina) trial
(62).

Clinicians should consider using
ranolazine as additive therapy for
patients with incompletely
treated angina or those experi-
encing unacceptable adverse
effects from �-blockers, calcium-
channel blockers, or nitrates.

Which patients are candidates
for revascularization with
coronary artery bypass grafting
or percutaneous coronary
intervention?
Revascularization is indicated in
patients with ischemic symptoms
that are progressive or refractory
to medical management. Uncer-
tainty exists about whether start-
ing treatment with a combination
of GDMT plus revascularization
reduces rates of death or isch-
emic events more than begin-
ning treatment with GDMT alone
and reserving revascularization
for patients whose symptoms do
not respond to GDMT (63). Some
studies have found an associa-
tion between cardiac mortality
and the level of ischemic symp-
toms, and others have shown that
GDMT plus revascularization re-
duces ischemic symptoms more
than GDMT alone (64, 65). These
observations have convinced
some clinicians to begin treat-
ment with revascularization plus
GDMT for patients who have
ischemic symptoms and either
proximal left anterior descending
artery disease or multivessel dis-
ease with a large ischemic bur-
den. In this case, most clinicians
choose coronary artery bypass
grafting (CABG) over percutane-
ous coronary intervention (PCI)
because guidelines generally
favor the former for improving
survival (7). There is not enough
evidence to resolve this debate.
In the current era of more inten-
sive medical therapy, random-
ized trials have not shown a ben-
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efit to starting therapy with PCI
plus GDMT instead of GDMT
alone (66). The ongoing ISCH-
EMIA (International Study of
Comparative Health Effectiveness
With Medical and Invasive Ap-
proaches) trial (www.ischemi-
atrial.org) may provide answers.
It is comparing patients with
moderate to severe symptoms
who start treatment with GDMT
plus revascularization versus sim-
ilar patients who start treatment
with GDMT alone. Results are
expected in 2019 or 2020 (67).

Which patients should receive
revascularization to improve
symptoms?
Studies have shown a greater
initial reduction in angina and
improved quality of life with
GDMT plus revascularization ver-
sus GDMT alone (63). The differ-
ences narrow over time as pa-
tients who initially received
GDMT alone begin to have
revascularization for persistent
symptoms.

These effects were recently dem-
onstrated in the ORBITA (Objec-
tive Randomised Blinded Investi-
gation with optimal medical
Therapy of Angioplasty in stable
angina) trial, which found no dif-
ference in angina frequency or
exercise duration between pa-
tients with modest frequency
who were randomly assigned to
PCI versus a sham procedure
(68). After the blinded 6-week
follow-up, 85% of patients who
had a sham procedure decided
to have PCI.

These complex results do not
resolve the issue of how to start
therapy. In contrast, there is wide
agreement about revasculariza-
tion in patients who have unac-
ceptable symptoms despite an
adequate trial of GDMT (Figure
3), and guidelines provide a class
IA recommendation (the stron-
gest recommendation based on
randomized trial evidence) for
this (7).

When revascularization is
being considered, which
patients should have CABG and
which ones should have PCI?
The decision between CABG and
PCI should involve the patient,
the primary cardiologist, a car-
diac surgeon, and an interven-
tional cardiologist (7). The deci-
sion to have surgical versus
percutaneous revascularization
should be based on patient pref-
erences, the complexity of the
coronary anatomy according to
the SYNTAX score (69), and the
level of surgical risk based on the
Society of Thoracic Surgeons risk
score (70). CABG is preferred for
most patients with 3-vessel dis-
ease, those with unprotected left
main CAD, and those with
2-vessel disease that involves the
proximal left anterior descending
artery (70). In addition, patients
with diabetes who have multives-
sel disease and symptoms realize
a mortality benefit from CABG
relative to PCI (71).

Are there special considerations
for women, older adults, or
patients with chronic kidney
disease?

Women
Women generally have lower
incidence of SIHD than men until
older age, but outcomes after MI
are worse. Microvascular disease
and coronary spasm are more
common in women. Stable an-
gina is the most common initial
manifestation of SIHD in women,
as opposed to acute MI and sud-
den death in men. Atypical chest
pain and angina-equivalent
symptoms, such as dyspnea, are
more common in women, al-
though the patterns, duration,
and frequency of symptoms are
similar between men and
women. Women receive aspirin
and other antithrombotic medi-
cations less frequently than men
and are less likely to have revas-
cularization. Differences in pre-
sentation and testing may ac-

count for some of the observed
differences in care between men
and women with coronary dis-
ease, but more information
about these discrepancies is
needed for a clear understand-
ing of them.

Older adults
In adults older than 75 years,
coronary stenoses tend to be
more diffuse and severe, with
higher prevalence of 3-vessel
and left main disease. Common
coexisting conditions of the pul-
monary, gastrointestinal, and

Figure 3. Revascularization to
improve symptoms in patients
with SIHD.

Continue
GDMT with

careful
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Consider
revascularization

to improve symptoms

Persistent symptoms despite
adequate trial of GDMT

Heart team concludes that
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Lesions correlated with
evidence of ischemia?

GDMT continued in all patients
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angiography
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Yes
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and local resources and expertise

No
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and patient preferences?

GDMT = guideline-directed medical therapy;
SIDH = stable ischemic heart disease.
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musculoskeletal systems can
cause chest pain, making diag-
nosis more difficult, even in pa-
tients with documented SIHD.
Stress testing is more difficult
because of physiologic changes
associated with aging, including
alterations in cardiac output,
muscle loss, neuropathies, lung
disease, and degenerative joint
disease. Baseline ECG changes,
arrhythmia, and left ventricular
hypertrophy are more common
in older adults, limiting the value
of stress electrocardiography
without imaging. By virtue of
age and comorbid conditions,
pretest probability in older
adults is generally out of the
low-risk range. For these rea-
sons, stress testing with imaging
is generally indicated. Several
studies have shown less fre-
quent use of evidence-based
therapies in older adults, possi-
bly because pharmacotherapy
tends to be complicated in this
population. A more conservative
approach to coronary angiogra-
phy is often appropriate given
the higher risk for contrast-
induced adverse effects. Mor-
bidity and mortality from CABG
are increased in older adults.

Chronic kidney disease
Chronic kidney disease confers
greater risk for SIHD, progres-
sion of SIHD, and poor out-
comes after interventions for
acute MI. To avoid these compli-
cations, physicians should con-
sider creatinine clearance when
choosing and dosing drugs, risk
scores for predicting contrast-
induced nephropathy, and renal
protective strategies during an-
giography. Current data support
intravascular volume expansion
as the preferred prophylactic
strategy for reducing risk for
contrast-induced nephropathy,

and the POSEIDON (Prevention
of Contrast Renal Injury with Dif-
ferent Hydration Strategies) trial
suggests incremental benefit
with a hemodynamically guided
hydration strategy (72).

How should patients with
treated SIHD be followed?
Follow-up visits should be sched-
uled periodically according to
clinical stability and establish-
ment of consistent communica-
tion with patients and other
physicians involved in care. Appoint-
ments should be scheduled every 3
to 6 months during the first year of
treatment and every 4 to 12 months
thereafter, as long as angina re-
mains stable and treatment is other-
wise successful. Visits may be more
frequent after changes in medical
management.

During each visit, detailed infor-
mation on angina should be ob-
tained (see the Box: Questions
for Follow-up Visits). If symptoms
increase in frequency or severity,
clinicians should inquire about
exacerbating and alleviating con-
ditions. If the symptoms have
worsened or the patient has de-
creased physical activity to avoid
angina, he or she should be eval-
uated and treated according to
the appropriate angina guide-
line. Changes in angina severity
or frequency may indicate wors-
ening CAD, changes in comorbid
conditions, or changes in social
factors. The patient should be

assessed for adherence to ther-
apy (which may decrease over
time) and adverse drug effects.
Attention to modifiable risk fac-
tors, such as smoking, at each
visit increases the likelihood of
successful risk reduction. Physi-
cians should continue to encour-
age patients to engage in regular
physical activity and to follow a
balanced diet.

Laboratory evaluation should be
used to monitor modifiable risk
factors. A fasting lipid panel
should be performed 6 to 8
weeks after initiation of lipid-
lowering therapy, and then less
frequently during the first year to
assess adherence and establish
that the response has been satis-
factory. Creatine kinase need
only be checked in patients re-
ceiving statins who have muscle
weakness or pain. Routine moni-
toring of liver function among
patients receiving statins is not
recommended. Hemoglobin A1c

should be measured at least an-
nually in patients with stable,
treated diabetes. Clinicians
should perform echocardiogra-
phy or radionuclide imaging only
in patients with new or worsening
heart failure or evidence of an
intervening MI. A stress test
should be done only in patients
with new or worsening symptoms
that are not consistent with unsta-
ble angina.

Questions for Follow-up Visits
Has the patient decreased physical activity since the last visit?
Has angina increased in frequency or become more severe since the last visit?
How successful has the patient been in modifying risk factors and learning

more about ischemic heart disease?
Has the patient developed any new comorbid conditions, or has the severity or

treatment of known comorbid conditions worsened angina?
Is the patient taking prescribed medications, and are they causing adverse effects?

� 2019 American College of Physicians ITC30 In the Clinic Annals of Internal Medicine 6 August 2019

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019



In the Clinic

Tool Kit
Stable Ischemic
Heart Disease

Patient Information

https://medlineplus.gov/coronaryarterydisease.html
https://medlineplus.gov/angina.html
https://medlineplus.gov/ency/patientinstructions

/000088.htm
https://medlineplus.gov/ency/article/000198.htm
Information on coronary artery disease and angina from

the National Institutes of Health's MedlinePlus.

https://medlineplus.gov/ency/article/007115.htm
https://medlineplus.gov/spanish/ency/article/007115.htm
Patient handouts on coronary artery disease in English

and Spanish from the National Institutes of Health's
MedlinePlus.

www.nhlbi.nih.gov/health-topics/ischemic-heart
-disease

Information on ischemic heart disease from the National
Heart, Lung, and Blood Institute.

www.mayoclinic.org/diseases-conditions/coronary
-artery-disease/symptoms-causes/syc-20350613

Information on coronary artery disease from the Mayo Clinic.

Information for Health Professionals

www.onlinejacc.org/content/60/24/e44
2012 guidelines on the diagnosis and management of

patients with stable ischemic heart disease from the
American College of Cardiology and the American
Heart Association.

www.onlinejacc.org/content/64/18/1929
2014 focused update of guidelines on the diagnosis and

management of patients with stable ischemic heart dis-
ease from the American College of Cardiology and the
American Heart Association.

www.cdc.gov/heartdisease
www.cdc.gov/heartdisease/materials_for_patients.htm
Information about heart disease from the Centers for

Disease Control and Prevention, including educational
materials for patients. In
the

Cli
nic

Treatment... The primary goals of treating patients with SIHD are to
minimize adverse cardiovascular outcomes and death while maximizing
health and function. Education is essential to ensuring that patients un-
derstand the underlying disease process and recognize signs and
symptoms of MI. Risk factor modification using a combination of behav-
ioral change and medical therapy is critical to improving outcomes. All
patients should have GDMT to reduce risk for death and relieve symp-
toms. Revascularization should be considered for patients with persis-
tent symptoms despite GDMT, especially those at higher risk for death.

CLINICAL BOTTOM LINE
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WHAT YOU SHOULD
KNOW ABOUT STABLE
ISCHEMIC HEART DISEASE

What Is Stable Ischemic Heart
Disease?

Stable ischemic heart disease (SIHD) occurs when the
heart does not get enough oxygen because of poor
blood flow. The heart gets its oxygen from blood
flowing through small blood vessels and not from
the large blood vessels used to pump blood through
the body. When the heart does not get enough oxy-
gen, you may feel pain or pressure in your chest,
known as angina. Angina usually occurs during phys-
ical exercise or emotional stress when the heart has
to work harder and needs more oxygen. It lasts for a
few minutes and goes away with rest or medication.
The most common cause of SIHD is obstruction of
the small blood vessels. Early diagnosis and treat-
ment are important to reduce risk for serious compli-
cations, such as a heart attack or stroke.

Am I at Risk?
SIHD is more common in men than in women, and

it occurs more often in middle and older age.
Risk factors include:

• Diabetes
• High blood pressure
• High cholesterol
• Cigarette smoking
• Being overweight
• Drinking alcohol
• A family history of heart disease at a young age

How Is It Diagnosed?
• Your health care provider will ask you questions

about your symptoms and medical history.
• You will have a physical examination and may

have blood tests.
• You may have additional tests to show how

your heart is working. These tests are painless
and include a chest x-ray; an electrocardiogram,
which measures the electrical activity of the
heart muscle; and an echocardiogram, which
creates moving pictures of how your heart is
functioning.

• You may have a stress test, which provides
information on how exercise affects angina
symptoms and heart functioning.

• Other tests may be needed, such as coronary
angiography (also known as cardiac catheteri-
zation). This test looks directly at the heart blood
vessels by filling them with dye and taking
pictures to identify blockages.

How Is It Treated?
The goal of treatment is to prevent serious events,

like a heart attack or stroke, and to reduce an-
gina and other symptoms.

• A low dose of aspirin every day will help
prevent a heart attack, unless you have risk
factors that would make this unsafe for you.

• Several medications can reduce the frequency
of angina symptoms, including nitrates and
beta-blockers.

• If your arteries are clogged enough, your doctor
may widen them with a nonsurgical procedure
called percutaneous coronary intervention.

• Blockages that cannot be treated with
percutaneous coronary intervention may need
heart bypass surgery.

What Lifestyle Changes
Should I Make?

The most important part of your treatment is to under-
stand the disease and to make lifestyle changes that
will improve your heart health, such as:

• Controlling other health conditions, such as high
blood pressure, high cholesterol, and diabetes

• Quitting smoking
• Following a heart-healthy diet
• Increasing physical activity
• Limiting alcohol intake
• Reducing stress
• Getting an annual flu shot to help avoid heart

complications from the virus

Questions for My Doctor
• What is my risk for stable ischemic heart disease?
• What are the warning signs of a heart attack?
• What exercise is safe for me to do?
• What medicines are best for me?

For More Information
American Heart Association
www.heart.org/en/health-topics/heart-attack/angina-chest-pain
/angina-pectoris-stable-angina

Centers for Disease Control and Prevention
www.cdc.gov/heartdisease
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Appendix: How should patients modify their behavior?
About half the decrease in car-
diovascular mortality during the
past 40 years was due to inter-
ventions directed at risk factors.
According to 1 analysis, approxi-
mately 24% of the observed
mortality reduction could be at-
tributed to lowering total choles-
terol levels, 20% to decreasing
systolic BP, 12% to reducing
smoking, and 5% to increasing
physical activity (21). Meaningful
improvement in risk factors often
requires a combination of phar-
macologic and nonpharmaco-
logic interventions. However, ini-
tial risk reduction should focus
on promoting smoking cessation,
moderating alcohol consump-
tion, increasing physical activity,
and following a heart-healthy
diet (22).

Smoking cessation
Smoking increases cardiovascu-
lar disease mortality by 50%.
Among nondrug therapies,
smoking cessation presents the
greatest opportunity for risk re-
duction (23). Clinicians should
systematically identify all tobacco
users and recommend smoking
cessation at each clinic visit be-
cause consistent, direct remind-
ers increase the likelihood of
quitting (24). Patients with symp-
tomatic CAD are particularly
receptive to this advice (25). Cli-
nicians should help patients de-
velop a plan that includes drugs
(nicotine replacement, bupro-
pion, varenicline) and smoking
cessation programs that use
counseling, peer support, and
other social components (26).

Physical activity
Regular exercise reduces coro-
nary heart disease mortality, im-
proves functional capacity, and
can decrease angina. Physicians
should encourage persons with
chronic stable angina to engage
in moderate aerobic exercise.
Guidelines recommend 150 min-
utes of at least moderate activity
per week (26). Resistance train-

ing is also well tolerated and is
associated with improvements in
quality of life, strength, and en-
durance when added to a pro-
gram of regular aerobic exercise,
although it has not been exten-
sively evaluated in patients with
SIHD. Patients with SIHD and an-
gina and those who have had MI
should first participate in a medi-
cally supervised cardiac rehabili-
tation program for 8 to 12 weeks
to establish a prescribed exercise
regimen (7).

Dietary modification
An unhealthy diet contributes to
dyslipidemia, hypertension, obe-
sity, and diabetes. Current cho-
lesterol management guidelines
suggest a diet that emphasizes
vegetables, fruits, whole grains,
legumes, healthy proteins
(low-fat dairy products, poultry
without the skin, fish and other
seafood, and nuts), and nontropi-
cal vegetable oils. Intake of
sweets, sugar-sweetened bever-
ages, and red meat should be
limited (8). Avoiding high
amounts of sodium is important
for hypertension management.

Moderating alcohol consumption
Studies have consistently found a
J-shaped relationship between
alcohol consumption and coro-
nary heart disease, with no bene-
fit and probable harm beyond 2
drinks per day (27). Patients who
exceed this level should be ad-
vised to reduce their consump-
tion. Bouts of heavy drinking
worsen hypertension and precip-
itate ischemia in SIHD and should
be avoided (28).

Psychological well-being
Interventions to reduce psycho-
logical stress may improve clini-
cal outcomes in patients with
SIHD (29). Clinicians should
consider recommending that
patients use counseling, medita-
tion, or other interventions to
manage stress to reduce risks
and improve well-being.

� 2019 American College of Physicians Annals of Internal Medicine 6 August 2019

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019


