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The PRECISE trial: How should 
patients with chest pain be tested?

Patients who present with chest pain pose a 
dilemma. As clinicians, we do not want to miss true 

cases of obstructive coronary artery disease, but chest 
pain is a nonspecifi c symptom and many patients with 
chest pain have no cardiac disease. We cannot take 
every patient with chest pain to the catheterization 
laboratory for the gold-standard test, coronary angi-
ography—there are not enough catheterization labs in 
the world, it would be prohibitively expensive, and we 
might harm more patients than we help. Therefore, we 
apply clinical judgment and noninvasive cardiac tests 
to decide who goes to the catheterization lab.

Clinical guidelines recommend noninvasive car-
diac testing in patients who have an intermediate or 
high pretest probability of having obstructive coronary 
artery disease and, conversely, say it is reasonable to not 
test patients who are at low risk of it.1,2 

Determining that a patient is at low risk is challeng-
ing, but several scoring systems have been devised. As 
the latest example, and most relevant to our discussion 
here, the Prospective Multicenter Imaging Study for 
Evaluation of Chest Pain (PROMISE)3 investigators 
retrospectively analyzed data from a clinical trial (more 
about this below) and developed a “minimal risk score” 
for patients who are having chest pain, to identify those 
who are actually at low cardiac risk and don’t need to 
undergo cardiac testing.This score is based on 10 clini-
cal variables: age, sex, race or ethnicity, hypertension, 
hyperlipidemia, diabetes, smoking history, family history 
of coronary artery disease, unrelated symptoms with 
physical or mental stress, and high-density lipoprotein 
cholesterol level.3 The score assigns a probability of 
being at minimal cardiac risk, with higher scores indi-
cating lower risk. In the development cohort, the decile 
with the lowest risk had a mean probability of no risk 
of 0.54, and 65.6% had normal computed tomography 
(CT) angiography.3 The risk score’s performance for 

discrimination was modest, with a C statistic of 0.730, 
though this was in the cohort in which the risk score 
was developed and so may overestimate performance. 
Validation studies did suggest the score could be com-
bined with clinical judgment to help identify patients 
with low cardiac risk.4,5 A study also suggested that the 
risk score overestimated the probability of patients being 
low risk, indicating that the score assigned them a higher 
probability of safety than actually observed.6 As such, 
studies to evaluate the safety of its use, such as the Pro-
spective Randomized Trial of the Optimal Evaluation of 
Cardiac Symptoms and Revascularization (PRECISE) 
trial7 (further discussion to follow), provide important 
information on the clinical safety of the risk score.

Another issue in evaluation of chest pain is which 
noninvasive test to use: the options are functional 
(stress) testing or anatomic testing with CT angiog-
raphy, depending on the clinical situation.1,8,9 CT can 
also be used to measure the fractional fl ow reserve, 
which is a measurement of the fl ow in distal segments 
of the coronary artery relative to maximal fl ow in 
proximal segments. When used in patients undergoing 
CT angiography, the addition of CT fractional fl ow 
reserve can decrease the rate of unnecessary cardiac 
catheterizations.10

The PRECISE trial7 sought to answer 2 questions:
• Could the PROMISE minimal risk score identify 

individuals with symptoms suggesting coronary 
artery disease who actually were at low risk and 
could safely forego testing?

• Could a strategy of CT angiography with selective 
measurement of CT-based fractional fl ow reserve 
be benefi cial compared with standard testing?

 ■ PRECISE DESIGN: USUAL VS ‘PRECISION’ TESTING

PRECISE was conducted in patients with stable symp-
toms that suggested coronary artery disease but who did 
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not have a history of it. Those with contraindications 
to CT angiography or who had been tested for coronary 
artery disease within the past year were excluded.7

Patients were randomized in a 1-to-1 ratio to either 
a usual testing strategy—a standard cardiac diagnos-
tic approach based on the clinician’s judgment, with 
options including deferred testing, functional testing, 
or cardiac catheterization—or to a “precision strategy” 
(Table 1).7 

Patients in the precision strategy group were fi rst 
evaluated for cardiac risk by the PROMISE minimal 
risk score.3 Patients at low risk (defi ned as a score 
> 0.46) were deferred from subsequent cardiac testing 
unless they had atherosclerosis on prior imaging such 
as chest CT, in which case they underwent CT angi-
ography anyway, as did patients with higher-risk (lower 
PROMISE scores). Patients with 30% to 90% steno-
sis on CT angiography also underwent CT fractional 

TABLE 1
PRECISE trial at a glance

Precision strategy 
(n = 1,057)

Usual-testing strategy 
(n = 1,046)

Intervention Risk stratifi cation using PROMISE minimal 
risk score: if score was > 0.46, then further 
testing was deferred unless patients 
had known vascular calcifi cations or 
atherosclerosis

Cardiac testing with CT angiography: if 
30% to 90% stenosis was present, then CT 
fractional fl ow reserve was added

Physician-guided decision-making: options 
included deferred testing, stress testing, or 
cardiac catheterization

Patients who had cardiac testing, n (%) 883 (83.5)a 978 (93.5)a

Initial cardiac testing, %
CT angiography
CT angiography + CT fractional
   fl ow reserve
Cardiac catheterization
Single-photon emission computed 
   tomography-positron emission tomography
Stress echocardiography
Treadmill electrocardiography
Stress cardiac magnetic 
   resonance imaging
No test

48
31

< 1
2

2
1

< 1

16

< 1
< 1

10
32

30
11
10

7

Patients who had cardiac 
catheterization, n (%)

135 (12.8)a 177 (16.9)a

Patients with primary composite endpoint 
(death, nonfatal myocardial infarction, 
or cardiac catheterization without 
obstructive coronary artery disease), n (%)
Death or nonfatal myocardial infarction
Cardiac catheterization without obstructive
   coronary artery disease

44 (4.2)a

18 (1.7)
27 (2.6)a

118 (11.3)a

12 (1.1)
107 (10.2)a

Patients who had revascularization, n (%) 97 (9.2)a 54 (5.2)a

aStatistically signifi cant difference.

CT = computed tomography; PRECISE = Prospective Randomized Trial of the Optimal Evaluation of Cardiac Symptoms and Revascularization; PROMISE = 
Prospective Multicenter Imaging Study for Evaluation of Chest Pain

Based on information from reference 7.
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fl ow reserve testing to assist in the decision whether 
to proceed with cardiac catheterization.7 Of note, the 
chest pain guideline suggests selectively measuring CT 
fractional fl ow reserve in patients who have 40% to 
90% stenosis—a slightly more stringent threshold.1 

The primary composite outcome was death or 
nonfatal myocardial infarction within 1 year or need-
less cardiac catheterization, ie, that found no trace of 
obstructive coronary artery disease. 

 ■ PRECISE FINDINGS

The PRECISE trial enrolled 2,103 patients in North 
America and Europe.7 The mean age was 58 years, 
about half of the patients were women, and about 
85% identifi ed as non-Hispanic White. The primary 
presenting complaint, present in about 80% of the 
cohort, was chest pain; 10% of the patients had dyspnea 
on exertion.

Fewer patients in the precision-testing group com-
pared with the usual-testing group underwent subse-
quent testing (83.5% vs 93.5%, P < .001) (Table 1).7 
A total of 20.2% of the patients in the precision group 
were determined to be at minimal risk by the PROMISE 
minimal risk score, though only 64.4% of these patients 
were actually deferred from testing. In the usual-testing 
group, 32% of the patients underwent nuclear stress 
testing, 30% underwent stress echocardiography, 11% 
underwent exercise electrocardiography, 10% under-
went stress cardiac magnetic resonance imaging, 10% 
underwent cardiac catheterization, and 7% had no 
further testing.

The precision-testing group had a lower rate of the 
primary composite outcome (4.2% vs 11.3%, unad-
justed hazard ratio [HR] 0.35, 95% confi dence interval 
[CI] 0.25–0.50). However, the difference was primarily 
driven by fewer unnecessary cardiac catheterizations 
(2.6% vs 10.2%, HR 0.24, 95% CI 0.16–0.36). By 1 year, 
18 patients (1.7%) in the precision-testing group had 
died or had a nonfatal myocardial infarction, compared 
with 12 patients (1.1%) in the usual-testing group, but 
the difference was not statistically signifi cant (HR 1.52, 
95% CI 0.73–3.15).7

Also at 1 year, more patients in the precision group 
(vs usual testing) were using antiplatelet medications 
(35.7% vs 27.1%, P < .001) and cholesterol-lowering 
medications (50.0% vs 41.8%, P < .001).7

 ■ IMPLICATIONS

In the PRECISE trial, patients who underwent test-
ing according to the precision strategy were less likely 
to undergo unnecessary cardiac catheterizations than 

those with a usual testing strategy. The rates of death 
or nonfatal myocardial infarction were not statistically 
signifi cantly different between the precision- and usual- 
testing groups; however, the study was not powered to 
detect differences in these clinical outcomes over a 
1-year period, as evidenced by low event rates. Indeed, 
prior studies that demonstrated a benefi t of more aggres-
sive preventive therapies in terms of preventing death 
or myocardial infarction required longer follow-up and 
more patients.9 Though the clinical outcomes (death 
or nonfatal myocardial infarction) and the effi ciency 
outcome (unnecessary cardiac catheterization) were 
combined into a single outcome, the results were driven 
by the reduction in unnecessary cardiac catheterizations.

The original PROMISE trial compared functional 
stress testing (electrocardiography- or imaging-based) 
and anatomic testing with CT angiography and found 
no signifi cant difference in cardiovascular outcomes 
with either approach, although the composite outcome 
used in PROMISE also included hospitalization for 
unstable angina and procedural complications. Nev-
ertheless, more patients in the CT angiography group 
went on to undergo cardiac catheterization, and fewer 
of them did so unnecessarily, indicating that they had 
a lower rate of cardiac catheterization without obstruc-
tive coronary artery disease.8 

Notably, the Scottish Computed Tomography of 
the Heart (SCOT-HEART) trial,9 which randomized 
patients with stable chest pain to standard care vs stan-
dard care and CT angiography, observed a higher rate 
of cardiac catheterizations initially but not by 5 years 
with CT angiography.

Because PROMISE indicated potentially higher 
rates of cardiac catheterization in those undergoing 
CT angiography, the use of fractional fl ow reserve as 
part of the precision strategy may provide a way to 
decrease unnecessary cardiac catheterizations among 
patients with stable cardiac symptoms who undergo CT 
angiography. PRECISE provides evidence that using 
this strategy with CT angiography can help identify 
patients with low cardiac risk who can safely be deferred 
from subsequent testing and provide clinical parity with 
a typical physician-driven risk stratifi cation approach.

 ■ PROMISE MINIMAL RISK SCORE

Almost one-third of the patients in the precision- strat-
egy group who were identifi ed as being at low risk still 
underwent CT angiography. Presumably, their physi-
cians used clinical judgment to identify patients who 
were incorrectly categorized as being at low risk, though 
some of these patients may have been stratifi ed as higher 
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risk based on vascular calcifi cations or atherosclerosis 
on imaging or by having worrisome symptoms. A pre-
specifi ed secondary analysis of PRECISE demonstrated 
that 96% of those who underwent subsequent testing 
despite being at low risk by the PROMISE minimal 
risk score had negative testing for obstructive coronary 
artery disease or ischemia.11 

These fi ndings highlight challenges that are inher-
ent to using risk scores that are aimed to reduce test-
ing. Notably, physicians who are interested in pursuing 
testing will often do so, even when advised that such 
testing can be deferred. Similarly, a registry-based 
analysis showed that 17% of patients referred for car-
diac catheterization were actually at low risk based on 
the PROMISE minimal risk score, suggesting that too 
many people are undergoing cardiac catheterization.4

 ■ IS THE PRECISION STRATEGY SAFE?

An important question is the safety of the precision 
strategy compared with the usual strategy. The rate of 
death or nonfatal myocardial infarction was not sta-
tistically signifi cantly different between the 2 groups, 
although at 1 year there was a numerically higher rate 
of these clinical outcomes in the precision-strategy 
group (1.7% vs 1.1%, HR 1.52, 95% CI 0.73–3.15).7 
These were attributed to periprocedural myocardial 
infarctions and type 2 myocardial infarction events. 
The event rates were low, so determining whether 
there is a real difference will require further study and 
monitoring. If anything, one might expect that the 
precision strategy would have resulted in a lower rate 
of death or nonfatal myocardial infarction, as prior 
studies have shown that the use of CT angiography is 
associated with a reduction in such events.9,12 Over-
all, the precision strategy appears safe, but long-term 
monitoring will be needed.

 ■ IS ANATOMIC TESTING SUPERIOR TO 
FUNCTIONAL TESTING?

When interpreting the PRECISE trial, physicians need 
to account for the trial having 2 separate interventions 
that were randomized. 

The fi rst intervention was the risk-stratifi cation 
approach. The usual-testing group was managed exclu-
sively according to their physicians’ clinical judgment 
as to whether they needed subsequent testing, whereas 
the precision group was managed using the PROMISE 
minimal risk score, vascular calcifi cations, atheroscle-
rosis on prior imaging, and clinical judgment. 

The second intervention was the type of testing. 
The usual-testing group underwent functional test-

ing, with options for a variety of testing modalities, or 
cardiac catheterization. The precision group underwent 
anatomic testing with CT angiography, followed by 
selective use of CT fractional fl ow reserve. 

Thus, it is diffi cult to directly compare the impact 
of CT angiography vs usual testing. Because the design 
tested 2 different strategies, it is unclear how each inter-
vention contributed to the improvements in reducing 
unnecessary cardiac catheterizations.

Understanding the impact of measuring CT frac-
tional fl ow reserve on the results is also important. 
PROMISE did not use CT fractional fl ow reserve in the 
original study, though a retrospective study observed 
that it improved the identifi cation of those at risk for 
adverse cardiovascular outcomes.13 CT fractional fl ow 
reserve has been shown in several registries to identify 
patients at low risk who can safely forego testing.14–16

 ■ OPTIMIZING MEDICAL THERAPY

Signifi cantly more patients in the precision-testing 
group were prescribed antiplatelet and lipid-lowering 
drugs. Similar fi ndings were observed in SCOT-
HEART.9 This is important, as optimal medical therapy 
improves cardiac outcomes.17,18

A reason that more patients got these needed drugs 
may be that they underwent CT angiography. Earlier 
studies also found higher rates of medical therapy 
after CT angiography.19 Why would this be? First, CT 
angiography can detect nonobstructive plaque, which 
would prompt the physician to prescribe medical ther-
apy.19,20 Also, with CT angiography, patients can see the 
plaque for themselves on the images and therefore may 
be more motivated to adhere to medical therapy, and 
physicians may be better able to risk-stratify patients 
and also to educate patients about their risk.21 

Additional studies are needed to understand 
how the use of CT angiography can lead to mean-
ingful improvements in cardiovascular outcomes by 
increasing the use of medical therapies. Importantly, 
PROMISE and SCOT-HEART were trials that did not 
provide much guidance to physicians (or patients) with 
respect to how to intensify medical therapy. In fact, 
these trials were conducted before we had robust data 
on the importance of treating nonobstructive plaque. 
In contrast, reporting the amount of plaque and specifi c 
management recommendations based on these fi ndings 
are now standards of care.22

 ■ PRECISE WAS PROMISING

PRECISE demonstrated that incorporating the 
PROMISE minimal risk score in evaluating patients 
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with worrisome symptoms, along with CT angiography 
with selective measuring of CT fractional fl ow reserve, 
can be an effective strategy to approach evaluation 
for coronary artery disease and minimize unnecessary 
cardiac catheterizations. PRECISE was not powered 
to evaluate the rates of death or myocardial infarction, 
so monitoring these events will be important. Further 
studies comparing CT angiography with functional 
testing are required to better defi ne the benefi ts of 
CT fractional fl ow reserve in avoiding unnecessary 
cardiac catheterizations—and to test the benefi ts of 
CT angiography imaging in guiding medical therapy— 
but the PRECISE results are very promising. ■
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