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Coronary computed tomography angiography:
How should we act on what we find?
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Coronary computed tomography angiography

(CTA) has progressed from an experimental imaging

technique to a commonly performed clinical exam in

less than 20 years. This rapid evolution was enabled by

studies documenting excellent diagnostic accuracy1,2 as

well as the prognostic value of detecting non-obstructive

and obstructive coronary artery disease (CAD).3-5

Recent clinical trials have shown the utility of coronary

CTA among patients presenting to the emergency

department with acute chest pain6 and among those with

stable symptoms in the outpatient setting.7-9 In the pre-

sent issue of JNC, a study by Uretsky et al has expanded

this list by evaluating the use of CTA among individuals

admitted to hospital with acute chest pain and unre-

markable troponins and electrocardiographic findings.10

Despite differences in clinical setting, several

common findings have been observed among studies

comparing coronary CTA to functional testing. First,

both strategies appear to be safe and effective for the

evaluation of patients with suspected CAD. Second, the

rate of downstream adverse events is low, regardless of

how patients are evaluated (a finding which is in part

due to over-estimation of risk among patients referred

for non-invasive imaging in contemporary practice).

Finally, the rate of invasive coronary angiography (ICA)

and coronary revascularization is higher among patients

randomized to coronary CTA. Since the increase in

these procedures is not associated with a meaningful

reduction in events, the ideal strategy to evaluate indi-

vidual with chest pain of suspected cardiac origin

remains a topic of intense debate.

It is important to note that most studies were

designed to evaluate the clinical effectiveness of using

coronary CTA and did not dictate how the results of this

test should be used in patient management decisions

(with the exception of two trials which suggested ICA if

a stenosis C70% was detected).11,12 Therefore, the need

and choice of further therapies and procedures was left

to treating physicians. This was also the case for the

current study by Uretsky et al which made several

noteworthy observations. First, following hospital

admission, there was an overall increase in the use of

medical therapy, including aspirin, statin, and anti-hy-

pertensive/anti-ischemic drugs. However, the increase in

medication use was similar in the two groups despite

significant differences in the rate of abnormal test

results. While only 5% of the stress tests were abnormal,

the absolute increase in the use of aspirin and statins was

24% and 18%, respectively. For coronary CTA, the

prevalence of obstructive CAD (C50%) was 11%, while

the absolute increase in the use of aspirin and statins was

16% and 17%, respectively. Although in some cases this

increase in medication use on the CTA arm may have

been driven by the detection of non-obstructive disease,

a similar increase in both groups suggests that physi-

cians relied on data other than imaging findings to

decide on the need for medical therapies.
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These findings by Uretsky et al contrast with the

recently presented results of the PROMISE trial,13

where the use of coronary CTA led to higher initiation

of aspirin (11.8% vs 7.8%, P\ .001), statin (12.7% vs

6.2%, P\ .001), and beta-blockers (8.1% vs 5.3%,

P\ .001). Similarly, in the SCOT-HEART study, the

use of coronary CTA led to higher use of preventive and

anti-anginal treatments.8 While this significant increase

may have been driven by the detection of non-obstruc-

tive plaque, the explanation for these findings remains

speculative until data regarding medication changes are

presented according to test findings. Nevertheless, two

prior studies have evaluated the use of preventive

medical therapies stratified by coronary CTA in routine

clinical care.14,15 Both showed an increase in aspirin and

statin that was proportional to the severity of CAD

detected by CTA. However, the use of aspirin and statins

also increased in the group with no plaque on coronary

CTA, suggesting that other clinical factors may influ-

ence physician management decisions.

On the other hand, data on appropriate withdrawal

of medications based on testing are far less studied.

While de-intensification of treatment is not proposed by

any guidelines, many patients may be stratified to a

much lower risk group by the new test findings (e.g.,

normal coronary CTA). In such a scenario, the use of

aspirin may result in more harm than benefit,16 and the

statin dose may be decreased (or in some cases dis-

continued) to match the lower risk of future events. No

data on the rate of reduction of medication use were

provided by either Uretsky et al or by the PROMISE

study. The only data on de-intensification of therapy

after coronary CTA suggest that a normal coronary CTA

is associated with de-intensification of statin dose in

18% of individuals, and with aspirin cessation in 5%.14

Other studies have also suggested that physicians are

much better at intensifying treatment than appropriately

reducing it.17,18 A recently published study of Veterans

Health Administration demonstrated that only a minority

of cases had their hypertension or diabetes medication

de-intensified despite adequate achievement of targets

and older age.18 Due to the low rate of events in the

studies of chest pain evaluated by coronary CTA and the

even lower rates of events in individuals with normal

coronary CTA, the appropriateness of de-intensification

of treatment needs to be further evaluated. Nevertheless,

since, regardless of treatment, the event rates in such

groups are extremely low, any studies attempting to find

a difference in outcomes will be extremely challenging

to conduct.

The second aspect of the treatment decision after a

non-invasive test in the evaluation of chest pain of

suspected cardiac origin is the increase in downstream

ICA and coronary revascularizations. In keeping with

prior studies, Uretsky et al also observed a significant

increase in ICA (2% vs 11%, P = .001) and coronary

revascularizations (1% vs 7%, P = .002). Yet, in 36%

(7 of 19) of the patients who underwent an ICA after

coronary CTA, the initial CTA identified either normal

or non-obstructive CAD, and within this group, 3 indi-

viduals underwent coronary revascularization.

Although coronary CTA is performed for diagnostic

purposes when used for evaluating chest pain of

unknown origin, its findings carry well-validated prog-

nostic information, which can be used for selecting

candidates for ICA and coronary revascularization.

According to the current guidelines on stable CAD, ICA

should only be performed when the results of the non-

invasive testing indicate a high likelihood of severe

CAD amenable to coronary revascularizations, or in

selected cases of refractory symptoms.19 The guidelines

define severe CAD on coronary CTA as multivessel

disease with C70% stenosis or left main stenosis C50%.

Thus, many individuals with\70% stenosis and some of

the individuals with C70% (those with single-vessel

disease) may adequately be medically managed after the

CAD diagnosis by coronary CTA. Although not cur-

rently addressed by the guidelines, another possible

strategy would be to further evaluate the future risk of

events in selected individuals with moderate or severe

CAD detected by CTA using stress testing. Thus, while

the diagnosis of CAD and the need for intensive medical

therapy (both preventive and anti-anginal medications)

could be adequately performed based on the extent and

severity of CAD on CTA, the need for ICA or revas-

cularization should be reserved for patients with high-

risk anatomy or those that have evidence of ischemia on

functional testing.

The current study by Uretsky et al provides infor-

mation on how physicians acted on the results provided

by coronary CTA and stress testing. Among the group

randomized to coronary CTA, 14% underwent additional

stress testing during follow-up. Among the 6 individuals

with 50-70% stenosis, most (83%) were referred to fur-

ther testing. Specifically, 3 underwent additional stress

testing and 3 underwent invasive angiography. Among

those with C70% stenosis, 12 (75%) required further

testing (38% underwent additional stress testing and 56%

underwent invasive angiography). Interestingly, addi-

tional testing also occurred in 8 individuals with normal

coronaries (8%) or in those with non-obstructive disease

(11%), indicating that physicians occasionally ques-

tioned a ‘‘negative’’ coronary CTA, despite its well-

validated negative predictive value and excellent prog-

nosis. One other remarkable finding of this study is that

physicians did not use coronary CTA following incon-

clusive stress testing. Among individuals randomized to

initial stress testing, 15% underwent additional non-
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invasive imaging, with most (11%) being additional

stress testing, and only a minority representing a referral

to coronary CTA (4%).

Collectively, the results of the current study by

Uretsky and prior studies of coronary CTA vs usual care

for the evaluation of CAD across other clinical settings

suggest that both strategies are acceptable options for

the evaluation of chest pain of suspected cardiac origin.

When comparing the current results with other studies

with similar design, a high variability in the use of

medical therapy, additional non-invasive testing, ICA,

and coronary revascularizations was noted. This sug-

gests that there are gaps in the knowledge of how to

most effectively act upon the results of testing. Thus, in

order to make the best use of the results provided by

non-invasive imaging tests, further studies should aim to

understand the reasons for this variability in downstream

patient management decisions. Additionally, future

studies are needed comparing different therapeutic

strategies for different sub-groups based on imaging

findings. Such data could help define the most appro-

priate way to act on various stress results, and ultimately

improve patient outcomes.
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