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anatomic testing in the assessment 
of Coronary artery disease (Cad)
Until recently there has been a lack of randomized clinical trials (RCTs) 
directly comparing functional testing (e.g.  exercise ECG, stress echocardiog-
raphy) versus anatomical testing (by cardiac computed tomography angi-
ography, CCTA) in the detection of CAD in stable chest pain patients.  Now 
the results of a major RCT to evaluate functional vs anatomical testing have 
been published.  Simultaneously, the results of  another trial evaluating the 
role of CT coronary angiography in the assessment of patients with sus-
pected coronary artery disease were published. 

Cardiovascular is still among the leading 
causes of deaths in the western hemisphere, 
although over the last few decades, there has 
been a decline in the mortality rate from 

heart diseases [1]. This decline in moratlity may be 
partly due to earlier detection and the initiation of 
aggressive medical therapy including cholesterol-low-
ering drugs such as statins. 
Each year millions of individuals undergo stress testing 
for the diagnosis of coronary artery disease CAD [2]. 
There are a number of tests that can be used to detect 
CAD and may provide information about anatomic or 
functional status of the heart. 
The commonly employed noninvasive tests for detec-
tion of CAD include exercise ECG test, stress echocar-
diography, single-photon emission computed tomog-
raphy and cardiac computed tomography angiography 
(CCTA). The diagnostic accuracy of these tests may be 
comparable to each other [3]. 
CCTA however provides excellent anatomical details of 
the coronary arteries and cardiac structures and great 
diagnostic accuracy compared with invasive coronary 
angiograms for detecting CAD [4].  The technique has 
been studied extensively for the evaluation of chest 
pain in both stable and acute chest pain settings. There 
have been a number of observational studies, decision 
analytical models and clinical practice algorithms that 
have looked at the cost effectiveness and downstream 
test utilization with CCTA as initial or as a layering 
test to another study in evaluation of stable chest pain 
patients [3].  One of the major limitation factors in 

decision analytical models is that they do not represent 
true clinical practice and the results may be affected 
by unidentified factors such as patient preference, test 
availability, acuity of condition and expertise in inter-
pretation of the studies. 
So far, there has been a lack randomized clinical trials 
directly comparing functional versus anatomical testing 
in the detection of CAD in stable chest pain patients until 
two recently published trials, the PROMISE and SCOT-
HEART trials [5, 6]. 

THE pROMIsE TRIAL 
The Prospective Multicenter Imaging Study for Evalua-
tion of Chest Pain (PROMISE) trial randomized 10,003 
symptomatic patients with suspected CAD to anatomic 
(cardiac CTA) or functional noninvasive testing (exer-
cise ECG, stress echocardiography or nuclear stress 
testing). 
The primary endpoint was a composite of all-cause 
mortality, myocardial infarction, hospitalization for 
unstable angina, and major complications from car-
diovascular procedure. Secondary end points included 
non-obstructive CAD on invasive coronary angiogra-
phy and radiation exposure Median follow-up duration 
was 25 months. 
There was no statistical difference in primary outcome 
between CTA and functional testing (3.3% vs. 3.0%, 95% 
confidence interval 0.83 to 1.29, P = 0.75).  Patients under-
going cardiac catheterization and revascularization within 
90 days were more in the CTA group compared to the 
functional testing group (catheterizations: 12.2% vs. 8.1%; 
revascularizations: 6.2% vs. 3.2%, p <0.001). 
The number of symptomatic patients found to have 
obstructive disease with CCTA was 439, while only 
193 patients were identified with functional testing, 
suggesting a much higher sensitivity for disease for 
CCTA. More importantly, in PROMISE, 72.1% of 
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patients undergoing ICA after CCTA 
had obstructive disease, compared 
to only 47.5% of functional-test 
group patients.  CCTA significantly 
improved the rate of catheterization 
showing obstructive disease.  The 
cost analysis of the trial presented in 
a meeting showed that although the 
initial cost of a diagnostic CTA was 
lower than functional tests testing, the 
cumulative cost of a CTA, resulted in a 
small, non-significant increase in costs 
(<$500) compared to functional test-
ing over a median of two-year follow-
up. Although, CTA did not meet the 
pre-specified non-inferiority margin 
compared to functional testing, the 
results are nevertheless quite promis-
ing in symptomatic patients for detec-
tion of suspected CAD as an initial 
noninvasive test of choice. 

THE sCOT-HEART sTudy 
The results of a second large scale study 
(The Scottish COmputed Tomography 
of the HEART (SCOT-HEART) were 
published simultaneously to PROMISE. 
The SCOT-HEART trial is a randomised 
multicentre study that evaluated the 
role of CT coronary angiography in the 
assessment of patients with suspected 
coronary artery disease [6]. 
The results show that CCTA reclas-
sified the diagnosis of CAD in 27% 
patients and the diagnosis of angina 
due to coronary heart disease in 23% 
patients (standard of care 1% and 
1%; p<0·0001). This changed planned 
investigations (15% vs 1%; p<0·0001) 
and treatments (23% vs 5%; p<0·0001). 
After 1.7 years, CCTA was associated 
with a 38% reduction in fatal and non-
fatal myocardial infarction (HR 0·62, 
95% CI 0·38–1·01; p=0·0527). CCTA 
led to clearer diagnoses, better tar-
geted interventions, and a 38% reduc-
tion in MI.  

dIsCussION 
Every year, more than 8 million 
patients are evaluated in the ED 
for chest pain suspicious for acute 
coronary syndromes [7]. The major 
challenge is with the disposition of 
patients that have normal initial car-
diac biomarkers and normal or non-
diagnostic ECGs. Randomized clinical 
trials have evaluated the role of CTA 
in the evaluation of low risk acute 
chest pain patients presenting to the 

emergency departments [8-10]. The 
use of CTA in the ED led to 54% 
reduction in time to diagnosis com-
pared to nuclear stress test and 38% 
lower cost compared with standard of 
care [8] and is safer with zero events 
noticed within 30 days in patients 
with negative CCTA at initial evalu-
ation [9]. The use of CTA in ED set-
ting is also associated with significant 
reduction in length of stay (8.6 hr vs. 
28.8 hr) [10]. ACC/AHA guidelines 
have given class II(a) recommenda-
tions for use of CTA in the emergency 
department setting for evaluation of 
acute low risk chest pain patients [11]. 

CONCLusION 
CCTA has shown great promise for 
evaluation of CAD in both stable and 
unstable chest pain patients. It may 
represent a suitable alternative either 
as a primary or as a layering test to 
evaluate for CAD. CCTA provides 
information regarding coronary anat-
omy and has been proven to highly 
accurate for detection of CAD. 
However, up till now the technique 
has not been shown to be able to pro-
vide the functional significance of the 
lesion that stress tests are able to pro-
vide. The current advances in cardiac 
CT has made it possible to evaluate the 
functional significance of the lesion 
through myocardial perfusion imag-
ing [12] and fractional flow reserve 
measurement using cardiac CTA 
data [13,14]. Although very promis-
ing, these findings have not yet been 
included in the guidelines for incor-
poration into clinical practice.
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