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With technological development, the tools for investigating 
and treating patients with suspected coronary artery disease 
(CAD) has become more effective, but more complex. 
Initially, investigation of CAD was performed with stress test 
associated with electrocardiography and invasive coronary 
angiography (ICA) in cases of higher risk. Currently, alternative 
provocative ischemia tests include myocardial perfusion 
scintigraphy, stress echocardiography and stress magnetic 
resonance imaging, while coronary artery angiography has 
emerged as a less invasive alternative to ICA for evaluating the 
presence of atherosclerotic lesions leading to luminal reduction 
of coronary arteries. This wide range of diagnostic alternatives 
may make it difficult to select the best diagnostic method both 
from a clinical view and from a cost optimization view.

Even before the current economic crisis, several groups 
have been studying these cost and effectiveness aspects in 
order to maintaining a long-term sustainable health system. 
Among these groups, the National Institute for Health and 
Care Excellence (NICE), from the UK, has become one of the 
world’s major references. This group routinely reviews any 
clinical evidence available and publishes recommendations 
that have proven clinical efficacy and cost-effectiveness for 
investigation and treatment in a variety of clinical settings. 
Since 1997, these recommendations have been incorporated 
into the English National Health Services (NHS), which uses 
them as part of the optimization of the resources available.

The NICE group updated, in November 2016, the 
recommendations for investigating stable chest pain potentially 
originating in the coronary artery,1 presenting a new approach 
with great changes over the current recommendations of 
the Brazilian Society of Cardiology (BSC)2 and the European 
Society of Cardiology (ESC),3 as well as over the previous NICE 
recommendations of 2010. For these societies, patients with 
chest pain should be evaluated for the pre-test probability of 
CAD using the original Diamond-Forrester classification or the 
most current pre-test probability scores, such as the updated 
version of that classification. In general, these guidelines suggest 
that no additional examination is necessary for low pre-test 

individuals (< 10 – 15%). Functional tests or tomography 
angiography of the coronary arteries are recommended for 
intermediate probability individuals, while patients with a 
high pre-test probability (> 85 – 90%) should be considered 
as having CAD and treated as such. The definition of the best 
complementary method in intermediate probability individuals 
is different in each recommendation, but provocative ischemia 
tests usually associated with imaging tests are recommended 
for individuals with intermediate to high probability (50-90%), 
while tomography angiography of the coronary arteries and 
stress test are considered more usual alternatives for individuals 
of intermediate to low probability (10 – 50%).

In the NICE updates of 2016, two major changes can be 
perceived as to the approach described above. First, it is 
no longer to calculate the pre-test probability. NICE now 
recommends that all patients with typical or atypical chest 
pain, as well as all patients with non-anginal chest pain who 
present abnormalities on the resting electrocardiography 
should undertake noninvasive investigation for CAD. 
Patients with non-anginal chest pain and normal resting 
electrocardiography should preferably be investigated 
for other causes of non-coronary chest pain. The second 
update is that tomography angiography of the coronary 
arteries is the method of choice for the initial investigation 
of all these patients, except for those with previous 
history of CAD (history of infarction, angioplasty or 
coronary artery bypass grafting). According to these new 
English guidelines, provocative imaging ischemia tests 
are second-line tests in the initial approach and should 
be used to evaluate individuals in whom tomography 
angiography of coronary arteries was inconclusive or in 
cases of history of CAD, as defined above.

Despite the controversy, both changes were based 
on a critical analysis of the currently available evidence. 
Firstly, the authors question the calibration of the models 
for calculating the pre-test probability, as demonstrated 
in recent studies.4 Many of these scores overestimate the 
likelihood of disease. This makes many patients considered 
of high probability to be wrongly treated as having 
obstructive CAD. Also for this reason, even if the specificity 
of tomography angiography is not as high as that of the 
ischemia-provoking methods, its high negative predictive 
value is very useful to rule out the hypothesis of CAD in this 
population. On the other hand, due to the higher sensitivity 
of coronary artery tomography angiography compared to 
ischemia-provoking methods, there is a reduced probability 
of false negatives that may lead to underdiagnosis and 
under-treatment of patients with obstructive CAD.
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In addition to this rationale about the sensitivity and 
specificity of diagnostic methods, one of the main reasons for 
structuring the English recommendations in this format was the 
cost-effectiveness of the proposed strategy. In a recent study, 
a cost-effectiveness analysis was performed by comparing 
the initial investigation with all imaging methods followed or 
not by ICA, as well as the initial investigation with coronary 
artery tomography angiography followed or not by each of the 
functional methods (echocardiography, scintigraphy and stress 
magnetic resonance imaging), followed by ICA if the anatomical 
and functional test was abnormal. The strategies that led to the 
greatest gain in quality of life and cost-effectiveness were those 
that started with tomography angiography and were followed 
by one of three stress methods, followed by ICA only if both 
were abnormal.5 According to the English recommendation, 
using this new guideline would result in savings of at least 
£16,000,000 pounds due to its greater effectiveness. 
Although cost data in other countries are limited, a PROMISE 
study suggests that tomography angiography may have a 
favorable cost-effectiveness profile also in the United States.6 
Recent data also suggest that tomography angiography of the 
coronary arteries would be cost-effective in the Brazilian reality 
and should be incorporated into the Brazilian health system.7

In addition to all the evidence presented above, other 
arguments in favor of the English recommendations have 
been described in the literature. Ideally, a diagnostic method 
should influence clinical decision and treatment, and these 
clinical decisions should result in improved patient prognosis. 
Initial studies comparing tomography angiography with 
perfusion methods were limited to analyzing the accuracy of 
detecting obstructive CAD. More recent studies have shown 
that even in non-obstructive CAD patients, its presence and 
extent is clearly associated with prognosis.8 Subsequently, 
pharmacological treatment with statins in this population with 
non-obstructive disease has been shown to be associated with 
better prognosis.9 Finally, recent studies have shown that the 
tomography angiography approach leads not only to increased 
use of pharmacological therapy and increased number of 

coronary artery bypass grafting surgeries, but also to a 30% 
reduction in the incidence of acute myocardial infarction.10

However, like any innovative decision, changing the 
English guidelines will entail a number of challenges. 
English data suggest that the availability of centers performing 
tomography angiography of coronary arteries will have to 
increase by 700% to absorb the new demand.11 In addition, 
the training of qualified physicians to do these tests, as well 
as the systematization of quality assurance training has been 
questioned even in the English reality. From an economic 
point of view, a potential idleness to be created in the use of 
functional methods should be considered, as the demand for 
these methods would decrease. The implementation of these 
new recommendations would not pose fewer challenges 
in other realities, such as the Brazilian one. However, the 
evidence compiled in the new English recommendations 
associated with the proposed potential cost reduction makes 
it urgent to critically analyze the potential advantages, 
disadvantages and main barriers to the future incorporation 
of this new strategy in the Brazilian reality.
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