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Abstract
In the current era of widespread use of myocardial revascularization, angina has not disappeared. It is a
common symptom among patients with stable coronary artery disease (affecting approximately 20% of
patients) and has ominous prognostic implications in terms of subsequent risk of death and myocardial
infarction. It is also associated with an increased risk of hospitalization for cardiovascular reasons and, as
such, with increased costs. Refractory angina, (ie, chronic angina that cannot be controlled by a combination of medical therapy, angioplasty, and bypass surgery, where the presence of reversible myocardial
ischemia has been clinically established to be the cause of the symptoms) is a more limited subgroup,
given the spontaneous tendency for anginal symptoms to improve over time and the existing pharmacologic armamentarium to treat symptoms. However, refractory angina remains associated with a sizeable
long-term mortality, estimated at 20% over 5 years, and has an important impact on patients’ quality of life.
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A

ngina pectoris is a common symptom of
coronary artery disease (CAD) and, in the past,
angina relief was the main goal of treatment,
as most antianginal agents did not affect long-term
outcomes. However, over the past 40 years, the
advent of myocardial revascularization dramatically
changed the epidemiology of angina, both in terms
of prevalence and prognostic implications; whereas
angina was previously considered to be an “acceptable symptom” and treated with antianginal agents,
in more recent years, the mere existence of angina
despite medical therapy (and sometimes without a
course of optimal antianginal therapy) has become
a trigger for coronary angiography with a view to

revascularization. At the same time, due to accumulating evidence regarding the prognostic benefit of
pharmacological therapy for stable CAD, the goals of
therapy have moved toward prevention of cardiovascular death and acute myocardial infarction (MI).1
Given the expanding scope of percutaneous coronary intervention, today, the only patients who have
persistent angina are typically those for whom revascularization is considered unsuitable either because
they have undergone previous—often multiple—revascularization procedures or because they have
severe comorbidities, left ventricular dysfunction, or
very extensive and complex anatomical features of
CAD.
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Abbreviations
BARI-2D: Bypass Angioplasty Revascularization Investigation 2 Diabetes; CAD: coronary artery disease;
CLARIFY: prospeCtive observational LongitudinAl
RegIstry oF patients with stable coronarY artery disease; MI: myocardial infarction; OPTIMIST: OPTions In
Myocardial Ischemia Syndrome Therapy

Prognosis of patients with refractory angina
There is only limited contemporary data regarding the
current prognosis of patients with stable angina and
even less for those patients with refractory angina.
Most studies are small or relatively old with a very
large range (3% to 21%) of annual mortality reported
for patients with refractory angina.2 In addition, there
are several methodological issues that make it difficult
to accurately and consistently assess the prognosis
of patients with angina.3 First, there may be a discrepancy between outcomes assessed in population
series (such as the Framingham study) versus those
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obtained from clinical trials with highly selected participants. Furthermore, there are several definitions of
angina, and though the expression “stable angina”
is sometimes used to define a group of symptomatic patients with angina, it is also sometimes used
to refer to patients with established CAD, distancing
it from an acute coronary syndrome, regardless of
symptoms. Finally, given the marked predominance
of men among patients with angina, the information
regarding the prognosis of angina in women is limited.
In historical series, mortality was very high; in the
Framingham study, in the 1960s, 10-year mortality rates in patients with angina were approximately
40% for men aged over 50 years and women aged
over 60,4 quite like that of patients with a previous
MI. In 1988, Swedish investigators from the Multifactor Primary Prevention Trial5 reported that men with
angina but no previous MI had a 14.1% incidence of
fatal and nonfatal coronary events during 7.3 years
of follow-up; the incidence was 29.4% in men with
angina and previous MI. More recently, in a series of
59 patients from the Cleveland Clinic, 1-year mortality was 17%.6 In a series of patients undergoing
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Fig. 1 Prognosis of nitrate and test-positive angina: standardized mortality ratios for coronary heart disease, by sex, within age groups.
Abbreviations: CI, confidence interval; SMR, standardized mortality ratios.
After reference 9: Hemingway et al. JAMA. 2006;295:1404-1411. © 2006, American Medical Association.
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coronary angiography at the Duke University, mortality was 38% at an average follow-up of 2.2 years in
487 patients who did not undergo revascularization.7
These figures suggest that mortality of this group may
be very high and certainly higher than that of patients
subjected to elective revascularization. Indeed, in another series from the Minneapolis Heart Institute, the
mortality rate at 3 years for patients who underwent
complete revascularization was lower than for those
who underwent suboptimal revascularization or who
were not amenable to revascularization (14.8% vs
6.6%, P=0.004, respectively).8
A large Finnish, prospective, population-based
study examined coronary mortality in ambulatory
patients with angina, defined either by the prescription of nitrates or by abnormal noninvasive or invasive
test results.9 The age-standardized annual incidence
per 100 population of all cases of angina was 2.03
in men and 1.89 in women, with a sex ratio of 1.07
(95% confidence interval, 1.06-1.09). Coronary mortality was highly correlated with age (Figure 1),9 but in
each age group, the relative increase in mortality between patients with versus those without angina was
similar for men and women. In another study, angina
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was present in approximately half of the patients after
acute coronary syndrome, and it was associated with
a marked increase in the risk of hospital admission.10
The prognostic importance of angina versus myocardial ischemia has been examined in several studies.11,12 In the CLARIFY registry of stable CAD patients
(prospeCtive observational LongitudinAl RegIstry oF
patients with stable coronarY artery disease), among
more than 20 000 patients who had undergone a
noninvasive test for myocardial ischemia, 65% of the
patients had neither angina nor evidence of myocardial ischemia, 15% had evidence of myocardial ischemia but no angina, 9% had angina alone, and 11%
had angina and ischemia. Angina, with or without
ischemia, was clearly associated with higher rates
of cardiovascular death or MI at follow-up, whereas
silent ischemia was not (Figure 2).11 Interestingly,
most outcome events occurred in patients with neither.11 These findings are consistent with the literature indicating that angina is associated with worse
outcome.13,14 However, in the Heart and Soul study12
and in the BARI-2D trial (Bypass Angioplasty Revascularization Investigation 2 Diabetes),15 myocardial
ischemia, rather than angina, appeared to be the key
driver of prognosis.16
Finally, with respect to the outcome of patients with
refractory angina, one of the most rigorous recent studies was a single-center study (the OPTIMIST program
[OPTions In Myocardial Ischemia Syndrome Therapy])
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Fig. 2 Anginal symptoms during a noninvasive test are more prognostic than presence or absence of myocardial ischemia. Adjusted
hazard ratios for the primary and various composite outcomes for
patients with ischemia, angina, and both, relative to patients with
neither angina nor ischemia. Outcomes are adjusted for age, sex,
geographical region, smoking status, hypertension, dyslipidemia,
and diabetes. *Indicates fatal and nonfatal.
Abbreviations: CI, confidence interval; CV, cardiovascular; HR, hazard ratio;
MI, myocardial infarction.
After reference 11: Steg et al. JAMA Intern Med. 2014;174:1651-1659. ©
2014, American Medical Association.
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Fig. 3 Mortality estimation in patients with refractory angina.
Kaplan-Meier survival curve in 1200 patients with refractory angina
from the OPTIMIST study. The upper and lower lines represent
95% confidence intervals.
Abbreviations: OPTIMIST, OPTions In Myocardial Ischemia Syndrome
Therapy.
After reference 2: Henry et al. Eur Heart J. 2013;34(34):2683-2688. ©
2013, The Author. Published on behalf of the European Society of Cardiology.
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conducted at the Minneapolis Heart Institute, which
enrolled 1200 consecutive patients referred from 1996
to 2001 for refractory angina or myocardial ischemia.
Most of these patients had undergone previous percutaneous coronary intervention (74.4%), previous coronary artery bypass grafting (72.4%), and had had a previous MI (72.6%). Overall, during a median follow-up of
5.1 years, 20.1% of the patients died, largely (71.8%) of
cardiovascular causes. Kaplan-Meier analysis yielded a
mortality of 3.9% at 1 year and 28.4% at 9 years (Figure 3).2 The main independent predictors of all-cause
mortality were age, diabetes, angina class, chronic
kidney disease, left ventricular dysfunction, and congestive heart failure.2 These results suggest that, in the
contemporary era, the actual outcome of patients with
refractory angina may not be as severe as previously
thought. The improvement in survival may reflect much
broader use of secondary prevention and adherence
to evidence-based medications (antiplatelet agents,
β-blockers, statins, and renin-angiotensin antagonists),
as well as aggressive risk factor modification.
Prognosis of patients with angina due to
nonobstructive CAD
In most cases, angina stems from flow-limiting stenoses in the coronary arteries. However, there may
be other mechanisms for angina, with different outcomes. Patients with anginal symptoms and noninvasive evidence of myocardial ischemia in the absence of obstructive epicardial CAD are referred to
as having microvascular angina. Their prognosis was
traditionally considered to be good,17 with long-term
outcomes like those of the general population.18
However, recent studies, done largely in women,
have highlighted that long-term outcomes may not
be as favorable as previously thought.19-21
Another group of interest is the patient with variant angina, typically corresponding to coronary artery
spasm in angiographically normal coronary arteries.
Whereas the acute episodes of spasm can be potentially lethal, the long-term outcome of these patients, once
identified and treated with appropriate medical therapy,
appears good, with a low long-term mortality.22
Conclusion
Despite today’s widespread use of myocardial revascularization, angina has not disappeared. It is a com-
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mon symptom among patients with stable CAD and
has ominous prognostic implications. Despite anginal
symptoms’ tendency to spontaneously improve over
time and the existence of a number of pharmacologic
treatments for anginal symptoms, refractory angina,
a more limited subgroup, is associated with substantial long-term mortality—estimated at 20% over
5 years—and has an important impact on patients’
quality of life. L
REFERENCES
1.	Task Force Members; Montalescot G, Sechtem U, Achenbach
S, et al. 2013 ESC guidelines on the management of stable
coronary artery disease: the Task Force on the management
of stable coronary artery disease of the European Society of
Cardiology. Eur Heart J. 2013;34:2949-3003.
2.	Henry TD, Satran D, Hodges JS, et al. Long-term survival in
patients with refractory angina. Eur Heart J. 2013;34(34):26832688.
3.	Timmis AD, Feder G, Hemingway H. Prognosis of stable angina pectoris: why we need larger population studies with higher
endpoint resolution. Heart. 2007;93:786-791.
4.	Kannel WB, Feinleib M. Natural history of angina pectoris in the
Framingham study. Am J Cardiol. 1972;29:154-163.
5.	Hagman M, Whilhelmsen L, Pennert K, et al. Factors of importance for prognosis in men with angina pectoris derived from a
random population sample: the Multifactor Primary Prevention
Trial, Gothenburg, Sweden. Am J Cardiol. 1988;61:530-535.
6.	Mukherjee D, Comella K, Bhatt DL, Roe MT, Patel V, Ellis SG.
Clinical outcomes of a cohort of patients eligible for therapeutic
angiogenesis or transmyocardial revascularization. Am Heart
J. 2001;142:72-74.
7.	Kandzari DE, Lam LC, Eisenstein EL, et al. Advanced coronary
artery disease: appropriate endpoints for trials of novel therapies. Am Heart J. 2001;142:843-851.
8.	Williams B, Menon M, Satran D, et al. Patients with coronary
artery disease not amenable to traditional revascularization:
prevalence and 3-year mortality. Catheter Cardiovasc Interv.
2010;75:886-891.
9.	Hemingway H, McCallum A, Shipley M, Manderbacka K, Martikainen P, Keskimäki I. Incidence and prognostic implications
of stable angina pectoris among women and men. JAMA.
2006;295:1404-1411.
10.	
Arnold SV, Morrow DA, Lei Y, Cohen DJ, Mahoney EM,
Braunwald E, Chan PS. Economic impact of angina after an
acute coronary syndrome: insights from the MERLIN-TIMI 36
trial. Circ Cardiovasc Qual Outcomes. 2009;2:344-353.
11.	Steg PG, Greenlaw N, Tendera M, et al; Prospective Observational Longitudinal Registry of Patients With Stable Coronary
Artery Disease (CLARIFY) Investigators. Prevalence of anginal
symptoms and myocardial ischemia and their effect on clinical
outcomes in outpatients with stable coronary artery disease:
data from the International Observational CLARIFY Registry.
JAMA Intern Med. 2014;174:1651-1659.
12.	Gehi AK, Ali S, Na B, Schiller NB, Whooley MA. Inducible ischemia and the risk of recurrent cardiovascular events in outpatients with stable coronary heart disease: the heart and soul
study. Arch Intern Med. 2008;168:1423-1428.
13.	Cohn PF, Harris P, Barry WH, Rosati RA, Rosenbaum P, Waternaux C. Prognostic importance of anginal symptoms in angiographically defined coronary artery disease. Am J Cardiol.
1981;47:233-237.
14.	Mozaffarian D, Bryson CL, Spertus JA, McDonell MB, Fihn

Heart Metab. (2017) 72:13-17

SD. Anginal symptoms consistently predict total mortality
among outpatients with coronary artery disease. Am Heart J.
2003;146:1015-1022.
15.	Dagenais GR, Lu J, Faxon DP, et al; BARI 2D Study Group.
Prognostic impact of the presence and absence of angina on
mortality and cardiovascular outcomes in patients with type 2
diabetes and stable coronary artery disease: results from the
BARI 2D (Bypass Angioplasty Revascularization Investigation 2
Diabetes) trial. J Am Coll Cardiol. 2013;61:702-711.
16.	Stone PH. Ischemia dictates outcome, not symptoms. J Am
Coll Cardiol. 2013;61:712-713.
17.	Lanza GA, Crea F. Primary coronary microvascular dysfunction: clinical presentation, pathophysiology, and management.
Circulation. 2010;121:2317-2325.
18.	Kaski JC, Rosano GM, Collins P, Nihoyannopoulos P, Maseri A,
Poole-Wilson PA. Cardiac syndrome X: clinical characteristics
and left ventricular function. Long-term follow-up study. J Am
Coll Cardiol. 1995;25:807-814.
19.	Jespersen L, Hvelplund A, Abildstrøm SZ, et al. Stable angina

Steg
Prognosis of angina

pectoris with no obstructive coronary artery disease is associated with increased risks of major adverse cardiovascular
events. Eur Heart J. 2012;33:734-744.
20.	Gulati M, Cooper-DeHoff RM, McClure C, et al. Adverse cardiovascular outcomes in women with nonobstructive coronary
artery disease: a report from the Women’s Ischemia Syndrome
Evaluation Study and the St James Women Take Heart Project. Arch Intern Med. 2009;169:843-850.
21.	Pepine CJ, Anderson RD, Sharaf BL, et al. Coronary microvascular reactivity to adenosine predicts adverse outcome
in women evaluated for suspected ischemia results from the
National Heart, Lung and Blood Institute WISE (Women’s
Ischemia Syndrome Evaluation) study. J Am Coll Cardiol.
2010;55:2825-2832.
22.	Figueras J, Domingo E, Ferreira I, Lidón RM, Garcia-Dorado
D. Persistent angina pectoris, cardiac mortality and myocardial
infarction during a 12 year follow-up in 273 variant angina patients without significant fixed coronary stenosis. Am J Cardiol.
2012;110:1249-1255.

17

