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The current American College of Cardi-
ology and American Heart Association 

guidelines recommend coronary angiography as 
a “reasonable” approach (class IIA indication) 
in patients with suspected stable ischemic heart 
disease in whom the clinical characteristics and 
noninvasive testing indicate a high likelihood 
of severe coronary artery disease.1 However, un-
certainty has persisted about whether to pursue 
an initial invasive approach as opposed to opti-
mal medical therapy alone. 

See related commentary, page 410

 This review summarizes the recent Interna-
tional Study of Comparative Health Effective-
ness With Medical and Invasive Approaches 
(ISCHEMIA) trial, which investigated wheth-
er there is benefi t from initial catheterization 
and possible revascularization in addition to 
optimal medical therapy in patients with at 
least moderate ischemia on stress testing.

 ■ VARIABLE FINDINGS IN EARLIER TRIALS

Observational studies have suggested that 
myocardial perfusion imaging may help to risk-
stratify patients with stable ischemic heart dis-
ease and identify those who may benefi t from 
revascularization.2,3 Patients with mild isch-
emia have been shown to have a good progno-
sis with optimal medical therapy alone, while 
those with moderate or severe ischemia seem 
to have survival benefi t when treated with per-
cutaneous coronary intervention (PCI) in ad-
dition to optimal medical therapy. 
 However, subsequent randomized con-
trolled trials cast doubt on this notion and 
raised questions regarding the ideal initial 
management of stable ischemic heart disease. 

INTERPRETING KEY TRIALS

Dr. Ellis has disclosed speaking, teaching, consulting, or serving on an advisory committee for 
Medtronic.

doi:10.3949/ccjm.87a.20033

ABSTRACT
Although it is well established that adding early revascu-
larization to optimal medical therapy reduces mortality 
and recurrent myocardial infarction in acute coronary 
syndrome, there is less convincing evidence to guide 
intervention in stable ischemic heart disease. This review 
summarizes the International Study of Comparative 
Health Effectiveness With Medical and Invasive Ap-
proaches (ISCHEMIA) trial, which investigated whether 
there is benefi t from initial catheterization and possible 
revascularization in addition to optimal medical therapy 
in patients with at least moderate ischemia on stress test-
ing.

KEY POINTS
ISCHEMIA randomly assigned 5,179 patients with moder-
ate or severe ischemia to an initial invasive strategy plus 
optimal medical therapy, or optimal medical therapy alone.

Over a median of 3.2 years, there was no signifi cant 
difference between the 2 groups in the incidence of the 
primary outcome (a composite of death from cardiovas-
cular causes, myocardial infarction, or hospitalization for 
unstable, angina, heart failure, or resuscitated cardiac 
arrest) or in a number of important secondary outcomes.

Decisions regarding treatment of stable ischemic heart 
disease must remain individualized.
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These trials have not shown a reduction in 
the rates of death or cardiovascular events 
with PCI compared with optimal medical 
therapy alone.4–6 On the other hand, PCI has 
been shown to reduce the rates of urgent or 
unplanned revascularization and spontaneous 
myocardial infarction, and improve angina 
symptoms and quality of life.4–6

 The trials of stable ischemic heart disease 
treatment have been very heterogeneous in 
terms of design, patient selection, mode of 
revascularization, and medical therapies, lead-
ing to several limitations in their generaliz-
ability and applicability to current practice.
 One of the main limitations was the inclu-
sion of a broad population of patients with and 
without objective evidence of ischemia and 
without a specifi c threshold of required isch-
emia on a stress test. Patients with moderate 
or severe ischemia were more rarely included, 
based on earlier observations that the severity 
of ischemia may be associated with increased 
mortality, and revascularization may be associ-
ated with better prognosis.2,3

 While the Clinical Outcomes Utilizing 
Revascularization and Aggressive Drug Evalu-
ation (COURAGE) trial showed no improve-
ment in the primary outcome of all-cause mor-
tality and nonfatal myocardial infarction with 
PCI,4 a substudy showed that PCI plus optimal 
medical therapy was associated with a greater 
reduction in inducible ischemia on follow-up 
myocardial perfusion imaging, and those who 
experienced a reduction in ischemia had a 
lower unadjusted risk of death or myocardial 
infarction.7 However, in this substudy, 70% of 
the participants had only a small amount of 
ischemia (< 10%), and with risk adjustment 
the reduction in death and myocardial infarc-
tion was not signifi cant.7 
 The COURAGE substudy,7 along with the 
prior observations by Hachamovitch et al,2 
again suggested potential benefi t from revascu-
larization with more signifi cant ischemia. Nev-
ertheless, this evidence should be used with 
caution, given its retrospective nature and that 
it comes from a substudy of a larger trial.
 Further complicating the picture, in earlier 
trials the patient’s coronary anatomy was often 
known before randomization, and this knowl-
edge may have introduced bias in patient se-
lection by limiting the inclusion of patients 

who had signifi cant angiographic coronary 
artery disease, such as those with proximal left 
anterior descending or multivessel disease.4 
More specifi cally, physicians and patients 
may have been reluctant to participate in a 
randomized trial, knowing that the coronary 
angiogram showed signifi cant coronary artery 
disease.
 Additionally, the invasive approach in 
previous trials was quite variable, ranging 
from balloon angioplasty to bare-metal stents 
and fi rst- and second-generation drug-eluting 
stents. These trials did not use the newest-
generation drug-eluting stents, which are 
associated with improved outcomes. Also 
omitted in many studies was the use of newer 
invasive intravascular techniques to assess the 
hemodynamic signifi cance of intermediate le-
sions, such as fractional fl ow reserve, instan-
taneous wave-free ratio, intravascular ultraso-
nography, and optical coherence tomography, 
which assist with the appropriate selection of 
lesions requiring intervention and improve re-
vascularization outcomes.5

 In the previous trials, optimal medical 
therapy consisted primarily of antianginal 
medications rather than modern disease-
modifying agents such as aspirin, statins, beta-
blockers, and renin-angiotensin-aldosterone 
system inhibitors, which are now considered 
the foundation of medical therapy and lead to 
better outcomes.
 Lastly, the trials were open-label, and the 
control groups did not undergo sham proce-
dures, which may have introduced bias re-
garding the true benefi cial effect of PCI in 
reducing angina. The Objective Randomised 
Blinded Investigation With Optimal Medi-
cal Therapy of Angioplasty in Stable Angina 
(ORBITA),8 the only randomized trial that 
used a sham procedure, showed no difference 
in exercise time in patients with stable an-
gina undergoing PCI compared with medical 
therapy. This fi nding suggests that PCI may be 
associated with a placebo effect.8

 Meta-analyses of stable ischemic heart 
disease treatment have also reported variable 
fi ndings. For example, Gada et al9 performed 
a meta-analysis that showed a reduction in 
all-cause mortality with addition of PCI to 
optimal medical therapy. This meta-analy-
sis included 3 randomized controlled trials 
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(COURAGE Nuclear Substudy, the Fraction-
al Flow Reserve Versus Angiography for Mul-
tivessel Evaluation 2 trial, the Swiss Interven-
tional Study on Silent Ischemia Type II), that 
enrolled 1,557 patients with stable ischemic 
heart disease and objective evidence of myo-
cardial ischemia by noninvasive imaging tests 
or fractional fl ow reserve.5,7,10 
 Bangalore et al11 found a reduction in spon-
taneous myocardial infarctions with PCI com-
pared with optimal medical therapy alone at 
the expense of periprocedural myocardial in-
farctions, resulting in no difference overall. 
 In a meta-analysis by Stergiopoulos et al,12 
PCI plus optimal medical therapy was not as-
sociated with a reduction in death, myocardial 
infarction, unplanned revascularization, or 
angina compared with optimal medical ther-
apy alone, but again, the severity of ischemia 
was quite variable among the different studies. 
 Over the past decade, PCI technology 
and technique have improved, and so have 
invasive outcomes. Similarly, improvement 
in primary and secondary prevention of car-
diovascular disease with disease-modifying, 
rather than purely symptom-controlling medi-
cations, has led to equipoise and brought into 
question the utility of routine revasculariza-
tion in stable ischemic heart disease. As a re-
sult, current practice varies widely, with many 
centers using stress perfusion imaging and the 
severity of ischemia to guide revascularization. 
This uncertainty set the stage for a new large 
randomized controlled trial in patients with 
stable ischemic heart disease and high-risk 
ischemic features.

 ■ ISCHEMIA TRIAL DESIGN

The purpose of ISCHEMIA was to evaluate 
if a routine initial invasive approach with 
cardiac catheterization and possible revas-
cularization provides any additional benefi t 
compared with optimal medical therapy alone 
in patients who have symptoms of stable isch-
emic heart disease and evidence of moderate 
or severe ischemia on stress testing.
 Exclusion criteria included heart failure 
with reduced ejection fraction (left ventricu-
lar ejection fraction < 35%), New York Heart 
Association class III or IV symptoms, hospi-
talization for heart failure within 6 months, 

coronary artery bypass grafting (CABG) or 
PCI within 1 year, or acute coronary syndrome  
within 2 months. Also excluded were patients 
with “severe angina despite maximal medical 
therapy,” Canadian Cardiovascular Society 
class III angina of recent onset, or class IV 
angina, or who were “very dissatisfi ed” with 
medical management.13

 From July 26, 2012, through January 31, 
2018, investigators enrolled 8,518 patients 
and randomized 5,179 to optimal medical 
therapy alone vs optimal medical therapy plus 
an initial invasive approach, with coronary 
angiography followed by PCI or CABG based 
on decisions made by the heart team.  
 Most of the patients underwent blinded 
coronary computed tomographic (CT) angi-
ography before randomization to exclude left 
main artery stenosis (≥ 50%) and ensure the 
presence of signifi cant coronary artery disease 
(≥ 50% stenosis in a major epicardial vessel 
for those undergoing stress imaging and ≥ 70% 
stenosis in a proximal or mid vessel for those 
undergoing exercise tolerance testing).13,14 
 Of the 3,339 excluded patients, 12.9% 
had unprotected left main disease, 36.4% did 
not have obstructive coronary artery disease 
on CT angiography, and 40.4% did not have 
moderate or severe ischemia based on core 
laboratory assessment.15

 Owing to slow enrollment, a protocol 
amendment in January 2014 permitted the 
inclusion of patients with exercise-induced 
ischemic electrocardiographic changes with-
out adjunctive imaging. The inclusion criteria 
were also expanded to patients who demon-
strated 5% or more ischemia on nuclear per-
fusion imaging at low levels of exertion (≤ 7 
metabolic equivalents).13

 The primary end point was originally de-
fi ned in 2012 as the composite of cardiovas-
cular death and myocardial infarction. Due to 
low event rates, the primary end point was ex-
panded in 2018, just 7 months before enroll-
ment completion, to also include resuscitated 
cardiac arrest, hospitalization for unstable 
angina, and hospitalization for heart failure.16 
The myocardial infarction events included 
both spontaneous and periprocedural infarc-
tions. The defi nitions of periprocedural myo-
cardial infarctions (PCI- and CABG-related) 
included elevation in cardiac biomarkers and 
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electrocardiographic changes according to the 
most recent proposed defi nition of clinically 
relevant myocardial infarction after revascu-
larization, from the Society for Cardiovascular 
Angiography and Interventions.15,17

 ■ POPULATION CHARACTERISTICS

The median age of the study participants 
was 64. Among the participants, 23% were 
women, and 66.3% were white. Regarding 
history, 73.4% had hypertension, 41.8% had 
diabetes, 57.4% had a history of smoking, and 
19.2% had a history of myocardial infarction.  
Regarding angina frequency, 43.9% of the pa-
tients reported having angina monthly, 19.5% 
weekly, 2.3% daily, while 34.4% reported no 
angina in the month prior to randomization 
and 10.3% had no history of angina.14  

 Most of the patients were receiving opti-
mal medical therapy by contemporary stan-
dards at baseline (94.1% were receiving an-
tiplatelet drugs, 94.8% statins at any dose, 
36.7% high-intensity statins, 4.1% ezetimibe, 
80.4% beta-blockers, and 66% angiotensin-
converting enzyme inhibitors or angiotensin 
II receptor blockers). As for other antianginal 
medications, long-acting nitrates were used in 
32.3%, calcium channel blockers in 30.5%, 
and ranolazine in 5% of the patients.14  

 Regarding coronary artery disease, 75% of 
the patients qualifi ed on the basis of stress imag-
ing tests (nuclear myocardial perfusion imaging 
in 49%, stress echocardiography in 21%, cardiac 
magnetic resonance imaging in 5%). According 
to core laboratory interpretation, 44.8% of those 
with stress imaging tests had severe ischemia, 
41% had moderate, 8.1% had mild, and 6% had 
no ischemia or the test was uninterpretable.14,15

 The remaining 25% of the patients quali-
fi ed on the basis of abnormal exercise toler-
ance testing. For these patients, stricter criteria 
were applied for their participation, including 
history of angina, an interpretable resting 
electrocardiogram, exercise-induced 1.5-mm 
ST-segment depression in 2 leads or 2-mm ST-
segment depression in 1 lead or 1.5-mm ST 
elevation in a noninfarct territory occurring 
at early stages of the exercise tolerance test, 
and at least 70% stenosis in a coronary artery 
serving a large myocardial region based on CT 
angiography (proximal or mid left anterior de-

scending, proximal or mid right coronary ar-
tery, or proximal left circumfl ex artery).14,15 

 ■ RESULTS

Over a median follow-up period of 3.2 years, 
cardiac catheterization was performed in 96% 
of the invasive treatment group and 28% of 
the optimal medical therapy group. Indi-
cations for catheterization in the optimal 
medical therapy group included suspected or 
confi rmed events (13.8%), medical therapy 
failure (3.9%), and nonadherence (8.1%). 
Coronary revascularization was performed in 
80% of the invasive therapy group (74% PCI, 
26% CABG) and 23% of the medical therapy 
group. Of the 20% of the invasive therapy 
group who did not undergo revascularization, 
two-thirds had insignifi cant disease on angi-
ography and the other third had extensive 
coronary artery disease not suitable for any 
mode of revascularization.15

Outcomes
Outcomes did not differ signifi cantly between 
the 2 treatment groups.
 The composite primary outcome (cardio-
vascular death, myocardial infarction, hospi-
talization for unstable angina, heart failure, or 
resuscitated cardiac arrest) occurred in 13.3% 
of the invasive therapy group vs 15.5% of the 
optimal medical therapy group (hazard ra-
tio [HR] 0.93, 95% confi dence interval [CI] 
0.80–1.08, P = .34)  (Figure 1A). 
 The major secondary end point (cardio-
vascular death or myocardial infarction oc-
curred in 11.7% vs 13.9% (HR 0.90, 95% CI 
0.77–1.06, P = .21) (Figure 1B). 
 Death from any cause occurred in 6.5% vs 
6.4%, which were low rates (P = .67) (Figure 
1C). 
 Myocardial infarction rates were similar 
(HR 0.92, 95% CI 0.76–1.11, P = .38) (Figure 
1D). However, there were more periprocedur-
al infarctions (HR 2.98, 95% CI 1.87–4.74, P 
< .01) and fewer spontaneous infarctions (HR 
0.67, 95% CI 0.53–0.83, P < .01) in the inva-
sive therapy group. 
 Hospitalizations. The invasive therapy 
group had fewer hospitalizations for unstable 
angina (HR 0.50, 95% CI 0.27–0.91, P = .02), 
but more hospitalizations for heart failure (HR 
2.23, 95% CI 1.38–3.61, P < .01).
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 Stroke and resuscitated cardiac arrest 
rates were similar between the 2 groups.15

 Angina. The invasive therapy group ex-
perienced more reduction in angina frequen-
cy at 3 months than the optimal medical 
therapy group. In terms of quality of life, pa-
tients with moderate or severe ischemia and 
frequent angina (daily, weekly, or monthly) 
had better angina control with the invasive 
strategy.15

 The outcomes were similar between the 2 

groups irrespective of the type of stress mo-
dality used, severity of ischemia, or extent of 
coronary artery disease on CT angiography.15 

 ■ STRENGTHS OF THE TRIAL

ISCHEMIA was the fi rst large randomized 
controlled trial in the fi eld of stable ischemic 
heart disease to include mainly patients with 
moderate to severe ischemia on stress testing 
as well as anatomic evidence of coronary ar-

Figure 1. Time-to-event curves in the ISCHEMIA trial. The primary composite outcome consisted of death 
from cardiovascular causes, myocardial infarction, or hospitalization for unstable angina, heart failure, or 
resuscitated cardiac arrest.

From Maron DJ, Hochman JS, Reynolds HR, et al. Initial invasive or conservative strategy for stable coronary disease. N Engl J Med 2020; 382(15):1395–1407. 
Copyright 2020, Massachusetts Medical Society. Reprinted with permission of the Massachusetts Medical Society.
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Groups 
who were 
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a signifi cant 
portion 
of patients 
seen in 
daily practice

tery disease based on CT angiography. Various 
forms of stress tests were used to quantify isch-
emia, including nuclear myocardial perfusion 
imaging, stress echocardiography, stress mag-
netic resonance imaging, and exercise electro-
cardiography, with the inclusion criteria for 
the latter being stricter, as described above.
 Unlike previous trials, ISCHEMIA did 
not require the coronary anatomy to be an-
giographically defi ned before randomization, 
thus reducing possible selection bias. More-
over, up-front knowledge of coronary anatomy 
could increase the risk of ascertainment bias 
among providers and patients by potentially 
increasing reported events and crossovers in 
the optimal medical therapy group.
 Although the coronary anatomy was not 
fully defi ned, most of the patients were screened 
with CT angiography before randomization to 
exclude signifi cant left main artery disease and 
to ensure the presence of coronary artery disease 
in an effort to minimize the inclusion of patients 
with false-positive stress tests. Based on CT an-
giography, most patients had evidence of high-
risk coronary artery disease, as refl ected in the 
disease of multiple vessels in 79%, left anterior 
descending artery in 86.8%, and proximal left 
anterior descending artery in 46.8%.14,15

 One of the main strengths of ISCHEMIA 
was the use of contemporary revasculariza-
tion strategies: 98% of the patients in the PCI 
group received latest-generation drug-eluting 
stents, and 93% in the CABG group received 
arterial grafts. Additional evaluation of inter-
mediate lesions was performed with the use 
of the most advanced available technology in 
the catheterization laboratory (fractional fl ow 
reserve, instantaneous wave-free ratio, intra-
vascular ultrasonography), although their use 
was relatively limited.18

 ■ LIMITATIONS 
OF THE TRIAL

Although ISCHEMIA was originally designed 
to include only patients with moderate or se-
vere ischemia on stress imaging, challenges 
with recruitment led to the inclusion of pa-
tients with less ischemia as well as patients 
who met only the exercise tolerance testing  
criteria.13 In fact, 14.1% of patients who un-
derwent stress imaging and 9% of those who 

underwent exercise tolerance testing had mild 
or no ischemia or an uninterpretable stress test 
based on core laboratory assessment.14 This 
was addressed by the authors, who found no 
effect on the primary outcome in an analysis 
of heterogeneity of treatment effect.15 Exercise 
electrocardiographic testing without imaging 
was also used more often (in 24.5%)14 than in 
contemporary practice, in which imaging mo-
dalities are generally preferred for the assess-
ment and quantifi cation of ischemia. 
 Perhaps also related to poor enrollment 
was the inclusion of patients with no angina 
(10.3%) and  patients who had not had an-
gina within the month before randomization 
(34.4%).14 While this certainly represents 
a subset of patients who undergo stress test-
ing (eg, during preoperative assessment in 
patients who cannot accomplish 4 metabolic 
equivalents), it is unclear whether those with-
out symptoms or those whose symptoms have 
subsided are at the same risk as those with 
active or more signifi cant burden of angina. 
More importantly, if this subset of patients 
with minimal symptoms overlapped consider-
ably with those with mild or no ischemia, they 
may represent a low-risk population and their 
inclusion may have attenuated the potential 
benefi t of an invasive strategy.
 A second limitation of the study was the 
large proportion of outcome events that were 
myocardial infarctions, either periprocedural 
or spontaneous. This in part was due to low 
mortality rates relative to the rates of myo-
cardial infarction and the other measures 
included in the composite primary outcome. 
Early on, rates of periprocedural myocardial 
infarction were higher in the invasive treat-
ment group, but later, rates of spontaneous 
myocardial infarction were higher in the opti-
mal medical therapy group. While these rates 
are combined in the outcome of total myo-
cardial infarctions, the authors state that a 
preliminary analysis of ISCHEMIA data sup-
ports the fi ndings of previous studies showing 
that spontaneous myocardial infarction is as-
sociated with higher morbidity and mortality 
rates than periprocedural myocardial infarc-
tion.15,19 Furthermore, given the trends noted 
in the time-to-event curves, the 2 groups may 
continue to diverge in the primary compos-
ite outcome, with lower rates in the invasive 
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therapy group. Therefore, longer follow-up is 
warranted to fully understand the prognostic 
implications of the different spontaneous and 
periprocedural myocardial infarction rates be-
tween the 2 groups.20

 A third and probably the most important 
limitation is the applicability of ISCHEMIA 
results to current practice. Changing the pri-
mary end point to include “softer” and more 
subjective clinical end points such as hospital-
ization for heart failure or unstable angina, as 
well as including patients with less ischemic 
burden than originally planned, raises con-
cerns about the trial’s applicability to clinical 
practice and ability to answer the main study 
question. 
 Additionally, only 22.6% of the study par-
ticipants were women, and women were more 
often excluded for having less ischemia on 
stress testing and less obstructive coronary ar-
tery disease on CT angiography.14 
 Importantly, patient groups who were ex-
cluded, such as those with heart failure, sig-
nifi cant angina, or revascularization within a 
year, represent a signifi cant portion of patients 
with stable ischemic heart disease symptoms 
encountered in daily clinical practice. 
 Several features of the ISCHEMIA trial 
were not completely addressed in its publica-
tions or supplementary materials. For example, 
more information is needed about the use of 
intravascular ultrasonography or physiologic 
measures such as instantaneous wave-free ra-
tio or fractional fl ow reserve in guiding coro-
nary interventions in the invasive group. The 
appendix reports only generally on fractional 
fl ow reserve, stating that it was used in 20.3% 
of patients in the invasive therapy group in 
their initial catheterization, but does not de-
tail how that infl uenced treatment decisions.18 
Although these strategies are not routinely 
used in most PCI cases, the benefi t from their 
use in reduction of major adverse cardiovascu-
lar events and improvement in interventional 
outcomes has been well established.21,22

 Finally, a comparison between the PCI 
and CABG subgroups of the invasive therapy 
group in terms of patient characteristics, se-
verity and location of coronary lesions, com-
pleteness of revascularization, and outcomes is 
not included in the publication.

 ■ CLINICAL IMPLICATIONS

Based on the fi ndings of the trial, the utility of 
stress testing in the assessment of stable isch-
emic heart disease is brought into question, 
as the presence of moderate or severe isch-
emia did not seem to lead to severe adverse 
outcomes regardless of invasive or conserva-
tive approach. Additionally, the trial shows 
the weaknesses of these assessments as tools 
to reliably diagnose obstructive coronary dis-
ease; a modest proportion (21%) of patients 
did not have 50% or greater stenosis on CT 
angiography, showing the differences between 
anatomic evidence of epicardial coronary ar-
tery disease and physiologic evidence of isch-
emia.14 This fi nding could also be related to 
the inclusion of patients with mild or no isch-
emia as described above. Furthermore, about 
15% of patients in the invasive group did not 
have obstructive coronary artery disease on 
angiography, highlighting the signifi cant rate 
of false-positive stress tests.15

 As noted, an important group that was ex-
cluded was patients with left main stenosis of 
50% or more on CT angiography (7.5% of the 
patients who underwent this test).14 By virtue 
of this protocol, an anatomic study (CT angi-
ography or cardiac catheterization) would be 
necessary for a patient undergoing evaluation 
for stable angina in order to exclude left main 
disease. This may lead to more providers ob-
taining anatomic studies initially, potentially 
at the expense of stress testing, in the evalu-
ation of patients with stable angina. While 
outside the scope of this review, available data 
about the use of CT angiography in suspected 
stable ischemic heart disease have not shown 
improvement in “hard” clinical outcomes 
compared with functional stress testing, al-
though it led to fewer “unnecessary” cath-
eterizations showing no obstructive coronary 
artery disease.23

 Therefore, the optimal sequence of diag-
nosing obstructive coronary artery disease and 
evaluating stable coronary disease is in ques-
tion. Given the false-positive rate of function-
al stress tests and need to exclude left main 
stenosis, up-front evaluation with CT angiog-
raphy may be warranted in many cases. 
 When signifi cant left main disease has 
been excluded, the provider should addition-
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ally ensure that the patient is similar to the 
population enrolled in ISCHEMIA, taking 
into account the other exclusion criteria. If 
that is the case, proceeding with either an ini-
tial invasive strategy or conservative approach 
will then require an informed decision that 
will vary based on individual patient factors 
after risk/benefi t discussion.

 ■ CONCLUSIONS AND FUTURE DIRECTIONS

The results of ISCHEMIA are consistent with 
those of previous trials in patients with stable 
ischemic heart disease, suggesting that despite 
a reduction in symptoms, angina-related hos-
pitalizations, and spontaneous myocardial in-
farction, there is no clear survival benefi t from 
an initial invasive strategy compared with op-
timal medical therapy alone after a follow-up 
period of 3.2 years, even in patients with mod-
erate or severe ischemia.
 Taking into account the limitations de-

scribed above, it is not apparent that the re-
sults of this trial will signifi cantly alter the cur-
rent practice of stable ischemic heart disease 
management. Deciding between an initial in-
vasive vs a conservative approach in patients 
who present with stable angina has been—
and should continue to be—individualized, 
based on patient preference, angina severity, 
ability to tolerate optimal doses of antianginal 
therapy, availability of diagnostic testing, and 
risk of procedural complications associated 
with coronary interventions. 
 Future studies will need to address the op-
timal sequence and selection of noninvasive 
testing to better risk-stratify patients present-
ing with symptoms of stable ischemic heart 
disease. Identifying patients who may benefi t 
from an initial invasive approach as well as 
the optimal management of the patient groups 
not included in ISCHEMIA should be the fo-
cus of future randomized trials. 
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