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Take-Home Message:  
In patients with symptoms suggestive of CAD initial testing with CTA does not improve clinical outcomes 
compared with usual stress testing.  
 

Executive Summary: 

Diagnosing anatomically and physiologically significant coronary artery disease (CAD) remains a 
challenge despite decades of technological progress in multimodal risk stratification tests. Traditionally, 
these have taken the form of some functional test, whereby the heart is “stressed” using exercise or 
pharmacologic methods, and an image is simultaneously obtained to assess for adequate perfusion 
leading finally to a traditional invasive angiogram or pharmacotherapy if positive and indicated. 
Recently, noninvasive anatomical methods of unclear benefit have been introduced into the field.  

 
The Prospective Multicenter Imaging Study for Evaluation of Chest Pain (ProMISE) randomized 

10,003 patients without known CAD presenting with symptoms concerning for angina to a functional or 
anatomical strategy of risk stratification. Patients were excluded if they had any urgent indication for 
risk stratification or any prior cardiac history. Men aged over 54 years and women aged over 64 years 
were included in the study if they had no risk factors for CAD. Men and women 10 years younger than 
this were allowed in if they had any traditional cardiovascular risk factors (tobacco use, diabetes, 
hypertension, dyslipidemia, peripheral arterial disease, or cerebrovascular disease). While the choice of 
functional study was left up to the study participant’s physician, most underwent nuclear stress testing 
(67.3%) followed by stress echocardiography (22.5%) and exercise electrocardiography (10.2%).  To 
measure efficacy of each testing strategy, operating characteristics were passed over in favor of clinical 
outcomes. At a median follow-up time of 25 months, 164 patients (3.3%) in the CTA group and 151 
(3.0%) patients in the functional-testing group reached the primary combined end-point of major 
cardiovascular events that included death from any cause, myocardial infarction, hospitalization for 
unstable angina, and major complication of cardiovascular procedure or diagnostic testing—a non-
significant difference. Interestingly, 170 patients (3.4%) in the CTA group and 213 patients (4.3%) in the 
functional-testing group reached a secondary end-point of invasive catheterization showing no 
obstructive CAD. Additionally, cumulative radiation exposure was greater in the CTA group than the 
functional testing group, but only in those not receiving nuclear stress testing.  
 
 This trial’s intention—a noble one—was to elaborate the relationship between choice of risk 
stratification and clinical outcome, with a focus on coronary CTA. Notably, this is the largest diagnostic 
imaging trial to be attempted, and the first to use clinical end-points. Clinical end-points were chosen, 
partly, due to a call from leadership within the field for research showcasing the value of cardiac 
imaging. To meet this challenge, ProMISE followed two other large studies (ROMICAT-II and CT-STAT) 
primarily assessing financial value of cardiac imaging in the ED, both of which agreed that CTA reduced 
the time to diagnosis and possibly length of stay, but disagreed on cost savings.  Unfortunately 
ProMISE—due in part to low incidence of the primary outcome measure—was not a positive study. 
While one could blame this disappointing result solely on the inappropriately low risk of the study 
population (this was intended to be an intermediate risk population to maximize incidence of outcomes) 
it calls into question the use of clinical end-points for studies of diagnostic tests, as 1) there are many 
steps between presentation and treatment, only one of which is diagnosis, 2) percutaneous coronary 
intervention (PCI) in this population may not improve the outcomes tested (death and subsequent MI) 



and, 3) treatment with statin medications probably affects the outcomes of interest over a longer 
follow-up time than this study observed.  
 

Guidelines  

AHA, 2014: 

2.2.2 Stress Testing and Advanced Imaging for Initial Diagnosis in Patients With Suspected SIHD Who 

Require Noninvasive Testing: Recommendations 

2.2.2.1 Able to Exercise 

Class IIb:  

1. CCTA might be reasonable for patients with an intermediate pretest probability of IHD who have 

at least moderate physical functioning or no disabling comorbidity. (Level of Evidence: B) 

 

2.2.2.2 Unable to Exercise 

Class IIa:  

1. CCTA is reasonable for patients with a low to intermediate pretest probability of IHD who are 

incapable of at least moderate physical functioning or have disabling comorbidity. (Level of 

Evidence: B) 

 

2.2.2.3 Other 

Class IIa:  

1. CCTA is reasonable for patients with an intermediate pretest probability of IHD who a) have 

continued symptoms with prior normal test findings, or b) have inconclusive results from prior 

exercise or pharmacological stress testing, or c) are unable to undergo stress with nuclear MPI 

or echocardiography. (Level of Evidence: C) 

  

Practice changer?  

Probably not: While one could optimistically interpret ProMISE as revealing an additional, equivalent 

method of risk stratification that might be helpful in certain patient populations, an opposing 

perspective has been more pervasive, which emphasizes 1) lack of clinical benefit over and above 

traditional methods, 2) additional radiation exposure, and 3) increased interventions in the coronary 

CTA group without changes in clinical outcomes. 

 

The following will be included as a linked attachment in the weekly announcements: 

Design  

 Study design:  Multicenter, unblended, randomized controlled trial 

 Patients: N=10,003 

o Intervention: Anatomic (n=4996) 

o Control: Standard (n=5007) 

 Setting: 193 centers in North America 

 Enrollment: July 2010 to September 2013 

 Analysis: intention-to-treat 

 Median follow-up: 25 months 

 



Population 

 Inclusion Criteria  

o Outpatient adults 

o No prior diagnosis of CAD 

o Symptoms concerning for angina 

o Men: Age >54 with no risk factors or Age >45 with at least one cardiac risk factor (DM, PAD, 

Cerebrovascular Disease, Tob use, HTN, DL) 

o Women: Age >64 with no risk factors or Age >50 with at least one cardiac risk factor (DM, PAD, 

Cerebrovascular Disease, Tob use, HTN, DL) 

 Exclusion Criteria  

o Unstable hemodynamic status or arrhythmias that required urgent evaluation for suspected ACS 

o History of CAD 

o Evaluation for CAD within prior 12 months 

o Clinically significant congenital, valvular, or cardiomyopathic heart disease 

 Baseline Characteristics (now summarize what the patients looked like at randomization). 

o Mean Age: 60 

o ~50% men 

o Mean # Risk Factors/Patient: 2.4 

o Typical Angina: 11%, Atypical Angina: 77%, Nonanginal Chest Pain: 10% 

 

Interventions  

 Randomized to anatomic (CTA) or functional testing (nuclear stress testing, stress echocardiography, or 

exercise electrocardiography)  

o Functional testing was decided by choice of managing caregiver. 

 Tests were performed and interpreted by local physicians who made all subsequent clinical decisions. 

 Follow-up visits were performed at 60 days at each site and centrally by means of telephone or mail at 6 

month intervals for a minimum of 1 year. 

 

Outcomes (All comparisons are anatomic testing vs. functional testing) 

 Primary Outcomes  

o Composite of death from any cause, nonfatal MI, hospitalization for UA, or major procedural 
complication over time-period of study: 

 3.28% vs. 3.01%  (HR 1.04; 95% CI 0.83-1.29; P=0.75) 

 Secondary Outcomes 

o Primary end point plus catheterization showing no obstructive CAD: 
 6.64% vs. 7.05% (HR 0.91; 95% CI 0.78-1.06; P=0.22) 

o Death or nonfatal MI 
 2.08% vs. 2.23% (HR 0.88; 95% CI 0.67-1.15; P=0.35) 

o Death, nonfatal MI, or hospitalization for UA 
 3.24% vs. 2.96% (HR 1.04; 95% CI 0.84-1.31; P=0.70) 

o Invasive catheterization showing no obstructive CAD 
 3.40% vs. 4.25% (p=0.02) 

o Cumulative radiation exposure in all procedures (mSv) 
 12.0 +/- 8.5 vs. 10.1 +/- 9.0 (p<0.001) 

 Adverse Events: None listed 

 Subgroup Analysis  



o When just analyzing data from nuclear stress testing, the cumulative radiation exposure was less 

in the CTA group than in the functional group.  

 

Criticisms 

 Other centers using CTA have reported a much lower cumulative radiation exposure than this study (on 

the order of 15%), suggesting a systematic use of higher radiation (out-of-date) CT equipment.  

 This study did not comment on the marked disparity in revascularization rates between the CTA group 

and the functional-testing group (311 vs. 158, p<0.001) in the setting of no difference in clinical outcomes. 

This suggests that use of CTA leads to more revascularization.  

 It’s unclear if the end-points tested were appropriate given the intervention of the study. One criticism 

has been that statin use post-risk stratification might have been a more appropriate end-point, as 

mortality and MI changes post-statin use might take a much longer follow-up period to expose.  
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