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EDITORIAL

Cardiac Noninvasive Diagnostic Testing
for Outpatient Chest Pain: Rethinking

"Less Is More"

Neel M. Butala =, MD, MBA

complaint seen in outpatient clinics, but coronary

artery disease is responsible for only a minority
of these cases."?> Major professional society guidelines
differ on the optimal evaluation strategy for patients
with stable chest pain.® US and European guidelines
recommend that patients with at least an intermedi-
ate probability of coronary artery disease be evaluated
with cardiac noninvasive diagnostic testing,*® whereas
in the United Kingdom and Canada, noninvasive test-
ing is recommended only if chest pain symptoms are
considered anginal.”®

New-onset, stable chest pain is a common clinical

See Article by Roifman et al.

The yield of noninvasive testing in outpatients with
stable chest pain is low and has been decreasing over
time.>'° This situation has led some researchers to
question current recommendations in favor of more
refined criteria for testing in order to minimize poten-
tially unnecessary tests, procedures, and costs.!3
However, ruling out a coronary cause of chest pain
with noninvasive testing can also be helpful for patient
management and prognosis should other noncoronary
causes of chest pain be identified. Compared with pa-
tients who were diagnosed with noncoronary chest
pain, patients presenting with chest pain who were
not diagnosed had greater incidence of cardiovascular
events over 5 years." In addition, nearly one third of pa-
tients who present with chest pain and subsequently

die or develop acute coronary syndrome are initially
diagnosed with noncardiac chest pain.'”® Therefore,
whether noninvasive testing itself can improve out-
comes for patients remains a rich area for inquiry.

In this issue of the Journal of the American Heart
Association (JAHA), Roifman and colleagues leveraged
a large multidimensional database to evaluate whether
noninvasive testing was associated with any change
in cardiovascular outcomes for patients undergoing
chest pain evaluation in Ontario, Canada.'® They found
that 21% of patients underwent noninvasive testing,
of whom 59% had an exercise stress test, 27% had
myocardial perfusion imaging, 14% had a stress echo,
and 0.3% had coronary computed tomography angi-
ography. Relative to no testing, receipt of noninvasive
testing was associated with a 25% reduction in risk of
a composite outcome of unstable angina, acute myo-
cardial infarction, and cardiovascular mortality over a
median of 4 years of follow-up. Interestingly, they found
that rates of downstream invasive coronary angiogra-
phy and revascularization were numerically similar for
these 2 groups. However, patients receiving nonin-
vasive testing were significantly more likely to be on
several guideline-recommended cardiovascular med-
ications after testing.

These findings mirror results from the SCOT-HEART
(Scottish Computed Tomography of the Heart) trial,
which showed that the addition of coronary computed
tomography angiography to usual care led to a sig-
nificantly lower rate of nonfatal myocardial infarction or

Key Words: Editorials m chest pain m noninvasive imaging

Correspondence to: Neel M. Butala, MD, MBA, GRB-8, Massachusetts General Hospital, 55 Fruit St, Boston, MA 02114. E-mail: nbutala@partners.org
The opinions expressed in this article are not necessarily those of the editors or of the American Heart Association.

For Disclosures, see page 2.

© 2020 The Author. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use

is non-commercial and no modifications or adaptations are made.
JAHA is available at: www.ahajournals.org/journal/jaha

J Am Heart Assoc. 2020;9:e017408. DOI: 10.1161/JAHA.120.017408


https://orcid.org/0000-0001-6937-4041
mailto:﻿
mailto:nbutala@partners.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ahajournals.org/journal/jaha

Butala

death from coronary heart disease at 5 years.”” Once
again, rates of invasive coronary angiography and re-
vascularization were similar between these groups,
but more cardiovascular preventive therapies were
initiated in the computed tomography angiography
group. Notably, SCOT-HEART recruited higher risk in-
dividuals who were thought to have a 50% chance of
having coronary heart disease,'® whereas the present
study by Roifman and colleagues considered a lower
risk group of all comers with chest pain in an outpa-
tient setting. In addition, the vast majority of patients
in SCOT-HEART who were randomized to usual care
received an exercise stress test, whereas the current
study by Roifman and colleagues consolidated these
patients in the "noninvasive testing" cohort.

Taken together, the current study by Roifman and
colleagues and the SCOT-HEART trial point to a similar
mechanism of how more thorough cardiac evaluation
of can lead to improvement in outcomes by changing
cardiovascular medical management. The study by
Roifman and colleagues demonstrates that the benefit
of such an evaluation may also exist upstream of the clin-
ical decision examined in SCOT-HEART (ie, which test-
ing strategy to choose), with the benefit of further testing
potentially extending to the clinical decision of whether
to test at all. The lack of differences in outcomes attribut-
able to differences in coronary angiography or revascu-
larization is consistent with the ISCHEMIA (International
Study of Comparative Health Effectiveness With Medical
and Invasive Approaches) trial, which did not find a re-
duction in risk of cardiac events with an invasive strategy
in patients with stable coronary artery disease.’®

A major strength of this study is the ability to cap-
ture many dimensions of care in a very large cohort of
>1.5 million patients through linkage of billing, labora-
tory, health status, registry, citizenship, drug benefit,
and death databases. This study is well powered to
detect an absolute risk difference of 1.1% between pa-
tients who received noninvasive testing and patients
who did not receive noninvasive testing, which is a
small but clinically meaningful difference when applied
across a large low-risk population encountered in rou-
tine clinical practice. Moreover, the authors undertake
substantial sensitivity analyses and show that the re-
sults are robust to a propensity-matched approach.

Nevertheless, this article has some limitations.
Because this study is observational in nature, the
possibility of residual confounding exists. One might
expect that selection of patients with more convinc-
ing anginal symptoms for noninvasive testing would
lead to worse outcomes for this group, and thus it is
possible that the estimated effect size of noninvasive
testing on outcomes in this study is biased to the null.
Alternatively, it is possible that providers who order
more frequent noninvasive testing may also be more
likely to follow other guideline-recommended care for
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coronary heart disease or to pursue more aggressive
evaluation of noncoronary etiologies, which could bias
these results toward a larger effect size. Although the
authors control for an array of covariates, it is likely that
some subtleties that are not captured, particularly for a
syndrome such as chest pain, for which the clinical his-
tory is integral to clinical management. Nevertheless,
a randomized controlled trial to answer the question
addressed in this article may be ethically challenging to
conduct, given the lack of clinical equipoise in random-
izing a patient with chest pain to no testing.

This study demonstrates the potential value of non-
invasive testing in improving outcomes for patients pre-
senting with stable chest pain. The authors should be
commended for addressing an important question with
a large, multidimensional database. Recommendations
for more widespread testing for patients presenting with
stable chest pain come with substantial societal cost
and resource-use implications. As such, given the ob-
servational nature of this study, it will be important to
replicate these findings in other settings with different
guideline recommendations and practice patterns to
understand the marginal benefit of different testing strat-
egies for patient outcomes.
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