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Computed Tomography Angiography in
Stable Angina With ISCHEMIA*
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T he selection of patients with stable coronary
artery disease who benefit from coronary
revascularization plus medical therapy

versus medical therapy alone remains one of the
most pressing and controversial topics in cardiology.
From the COURAGE (Clinical Outcomes Utilizing
Revascularization and Aggressive Drug Evaluation)
and ISCHEMIA (International Study of Comparative
Health Effectiveness with Medical and Invasive Ap-
proaches) trials, it seems clear that there is a subset
of patients with low-risk anginal symptoms and docu-
mented ischemia on stress testing who do well with
optimal medical therapy (1,2). In COURAGE, patients
with high-risk features not appropriate for medical
therapy alone were identified using invasive coronary
angiography (ICA), and in ISCHEMIA, they were iden-
tified using coronary computed tomography angiog-
raphy (CCTA). From these 2 trials, an important
question arises regarding the effectiveness of CCTA
versus ICA in identifying left main coronary artery
(LMCA) disease and multivessel coronary artery dis-
ease among patients with stable angina.

CCTA has been shown to be an effective gatekeeper
in enriching the low-risk population of patients
referred for coronary angiography (3,4). Also, among
patients with LMCA disease or three-vessel disease
undergoing heart team evaluation, there was shown
to be a high degree of agreement between heart team
decisions based on CCTA or ICA data (5). With respect
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to more intermediate-risk patients, ISCHEMIA
compared medical therapy alone versus ICA plus
medical therapy among patients who had moderate to
severe ischemia on stress testing with imaging. Pa-
tients underwent CCTA prior to randomization to
confirm the presence of significant CAD and to
exclude unprotected LMCA stenosis.

In this issue of iJACC, Mancini et al (6) report the
very important findings of a post hoc analysis of the
ISCHEMIA trial, in which the concordance between
CCTA and ICA was studied among 1,728 patients
with moderate or severe ischemia on stress testing.
A 92.2% concordance rate was found between CCTA
and ICA with respect to having at least a 50% stenosis
in 1 or more coronary arteries and excluding LMCA
stenosis of at least 50%. In 4.9% of cases, there was a
50% or greater stenosis on CCTA not evident on ICA,
and in 2.9% of cases, there was significant LMCA on
ICA not seen on CCTA.

Of note, the rate of underestimation of LMCA ste-
nosis by CCTA was highest among patients with a 25%
to 49% LMCA stenosis (7.0%), ostial left circumflex
stenosis (5.4%), or ostial left anterior descending
stenosis (8.9%) on CCTA. Also, there was only modest
concordance (54.5%) with respect to the number of
diseased vessels, with underestimation in 20.2% and
overestimation in 25.3%. Sensitivity analyses showed
no substantial improvements in concordance when
changing the cutoff to 70% coronary stenosis rather
than 50% or using only the highest quality CCTA
studies.

Thus, in appropriately selected patients with low-
risk chronic stable anginal symptoms and ischemia
on stress testing, CCTA as a noninvasive tool seems to
be a reasonable and safe way to pursue the option of
optimalmedical therapy alone, especially in situations
where performing ICA would be undesirable due to
increased bleeding risk or other considerations. The
diagnostic accuracy of this approach in this study was
quite high with respect to the exclusion of LMCA
https://doi.org/10.1016/j.jcmg.2021.01.019

https://doi.org/10.1016/j.jcmg.2021.01.019
https://www.jacc.org/author-center
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcmg.2021.01.019&domain=pdf


FIGURE 1 Schema for the Management of Chronic Stable Angina in Patients With Abnormal Stress Imaging Treated With

Optimal Medical Therapy

*Consider alternative approach among patients with diminished renal function, coronary calcification, or previous coronary stenting. Also,

patients with mild left main coronary artery disease, ostial left anterior descending artery, or ostial left circumflex artery disease on CCTA

have significantly increased risk for severe left main disease on invasive coronary angiography. CCS ¼ Canadian Cardiovascular Society;

CCTA ¼ coronary computed tomography angiography; LVEF ¼ left ventricular ejection fraction; N ¼ no; OMT ¼ optimal medical therapy;

Y ¼ yes.
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disease, except in cases where mild LMCA disease or
ostial left anterior descending/left circumflex disease
was seen on CCTA. However, evaluation of the number
of diseased vessels was more limited in this cohort.

As with other interpretations of ISCHEMIA, patient
selection is key (7,8). For example, patients with se-
vere anginal symptoms despite maximal antianginal
therapy, reduced left ventricular ejection fraction,
New York Heart Association functional class III or IV
heart failure symptoms, or recent acute coronary
syndrome were excluded. It should be noted that 35%
of patients enrolled did not have any anginal symp-
toms in the past month at the time of enrollment, but
among the trial population at large and especially in
those with more prominent angina, there were sig-
nificant improvements in angina-related symptoms
and quality of life (9). Although the possibility of
clinical equipoise exists with respect to hard cardio-
vascular events for lower-risk patients, physicians
and patients who elect for a medical management
route alone should ensure close follow-up, thoughtful
optimization of medical management, referral to a
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cardiac rehabilitation program, and flexibility to
consider coronary revascularization if symptoms
worsen over time (Figure 1).

Certain findings on stress imaging studies (such as
extensive or multivessel ischemic territory, reduced
left ventricular ejection fraction, or ischemic dilation)
have long been associated with increased cardiovas-
cular events, and patients with these findings may
not be appropriate for this strategy either (10). CCTA
is also known to have diminished diagnostic accuracy
in the presence of heavy coronary calcification or
previous stenting. The possibility of additional
iodinated contrast administration should be taken
into consideration, especially among those with
impaired renal function.

The individualized and nuanced management of
chronic stable angina requires integrated assessment
of patient symptoms, underlying risk factors and
comorbidities, results of noninvasive ischemic or
anatomic assessments, and patient preferences.
Future studies could assess the cost-effectiveness of
CCTA to exclude LMCA disease in patients with
intermediate-risk stress test findings and mild
symptoms compared with traditional ICA alone in
real-world populations. Additional points of future
study and consideration include the use of emerging
modalities such as computed tomography fractional
flow reserve or cardiac positron emission tomogra-
phy, as well as novel integrated risk stratification
scores that include the patient’s level of symptoms,
risk factors, and findings on noninvasive assess-
ments. In an era of ever-improving pharmacological
secondary prevention strategies, CCTA appears to be
a safe and effective way to exclude LMCA disease in
the group of patients presenting with mild angina and
abnormal stress tests.
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