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Abstract

Current guidelines recommend a deferred testing approach in low-risk patients presenting with 

stable chest pain. After simulating a deferred testing approach using the PROMISE Minimal Risk 

Score to identify 915 minimal risk participants with cost data from the PROMISE trial, a deferred 

testing strategy was associated with an adjusted cost savings of -$748.74 (95% CI: −1646.97, 

158.06) per participant and 74.6% of samples had better clinical outcomes and lower mean cost. 

This supports the current guideline recommended deferred testing approach in low-risk patients 

with stable chest pain.

Low-risk patients presenting with stable chest pain often receive diagnostic testing to aid 

in identifying the few with obstructive coronary artery disease (CAD). However, the 2021 

AHA/ACC Guideline for the Evaluation and Diagnosis of Chest Pain recommends deferring 

testing in patients with a low pretest probability (PTP) for obstructive CAD (Class 1, LOE 

B-NR)1. This recommendation is based on observational data demonstrating a favorable 

prognosis for low-risk patients in general, most of whose management was informed by 

testing, rather than prospective testing of a strategy with specific cut-points in comparison to 

usual testing.

Accurate identification of low-risk patients is essential to any deferred testing strategy. 

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

minimal-risk score (PMRS) identifies stable chest pain patients with very low rates of any 

plaque or cardiovascular events, and is cited by the Chest Pain Guideline as a potential 

decision aid1, 2. To explore the possible impact of deferring testing on low risk patients with 

stable chest pain, we used the PMRS to identify a minimal risk cohort in the PROMISE 
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trial population among those randomized to either functional testing or CTA, assuming 

that the lowest risk 10% of PROMISE participants (corresponding to a PMRS score 

>0.46) could safely receive a deferred testing strategy. We then compared actual clinical 

events and costs in the functional participants vs actual events and modelled costs in the 

anatomical ones to represent a deferred testing group (derived by removing initial testing 

costs in 80% (assuming that 20% would eventually undergo anatomic testing)3. Clinical 

outcomes included one-year death, myocardial infarction (MI) and non-obstructive CAD on 

catheterization using a Cox model. Direct or modelled medical costs were also compared, 

as previously described4. Bootstrap resampling was used to estimate uncertainty around 

estimates of clinical and cost differences. We performed two sensitivity analyses which 

would be expected to minimize the advantage of deferred testing: 1) using a higher PMRS 

threshold (lowest 20% risk) and 2) higher percentage of deferred testing patients (30%) 

eventually undergoing testing;

Of the 994 minimal risk participants, 915 (97%) had cost data available (usual testing: 

N=468, CTA/deferred testing: N=447). Adverse clinical outcomes were infrequent and 

included 15 in the usual testing arm (1 death, 0 MI, 14 catheterizations), compared 

to 9 in the simulated deferred testing arm (1 death, 1 MI, 7 catheterizations). For the 

composite clinical outcomes, the deferred testing:usual testing hazard ratio was 0.62 (95% 

CI: 0.16, 1.81). As modelled, deferred testing had an adjusted cost savings of -$748.74 

(95% CI: −1646.97, 158.06) per participant. As shown in Figure 1, 74.6% of samples had 

better clinical outcomes and lower mean cost using a modelled deferred testing strategy 

(lower left-hand quadrant). Results were consistent in both sensitivity analyses using a 

higher PMRS threshold (20%) and higher percentage of deferred testing patients (30%) 

who eventually undergoing testing. With the shift to a higher PMRS threshold of 20%, 

the deferred testing:usual testing hazard ratio remained directionally consistent but the 

beneficial effect magnitude was halved at 0.84 (95% CI: 0.39, 1.72), and cost savings were 

mildly reduced: -$676.63 (95% CI: −1333.17, 70.70). Estimating that testing would be 

performed in a higher percentage of deferred testing patients (30%) had little effect, with a 

similar hazard ratio of 0.62 (95% CI: 0.16, 1.81) and adjusted cost savings of -$709.73 (95% 

CI: −1611.03, 209.27).

This simulation uses prospective trial data to expand our understanding of the implications 

of deferring testing and quantify the implications of Guideline recommendations. It also 

has important implications for trial design comparing diagnostic strategies in minimal-risk 

patients. By using the PROMISE randomized arms, we were able to create comparable 

groups within an overall negative trial. We assumed that the testing in PROMISE did not 

alter management in important ways relative to an actual deferred testing strategy. However, 

it is possible this may have introduced bias into the simulation. For example, medical 

treatments may have been intensified in those who underwent testing based on those test 

results, which wouldn’t necessarily occur in a deferred testing population. Given the very 

low event rate observed in this cohort (2 MI, 1 death), the margin for dramatic improvements 

in outcomes from intensified medical therapy based on diagnostic testing is small. Indeed, 

the low event rate demonstrated by the present analysis of the PROMISE trial data minimal 

risk cohort highlights the challenges in achieving adequate precision in the comparison of 

different management strategies for these very low risk patients. This is part of the rationale 
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examining clinically important non-traditional outcomes, such as catheterization without 

obstructive disease, which have important implications for risk exposure, health-related 

quality of life and cost.5–7 It should also be noted that catheterization was more common in 

the anatomical arm, an unlikely finding in a true deferred testing arm and which may have 

reduced the differences between groups in both the clinical and cost endpoints. Interestingly, 

although we did not formally evaluate the optimal cut-point for deferred testing in this 

modelled cohort, a higher PMRS cut-point (deferred testing in 20%) reduced potential 

clinical benefit. Prior data comparing functional testing vs. no testing in low-risk patients 

are limited to observational studies but support the Chest Pain Guideline recommendation 

for deferral of non-invasive testing in minimal risk patients8. Thus, there is a need for a 

randomized trial prospectively defining and evaluating a deferred testing strategy in patients 

at minimal risk.

To address this data gap and provide clinicians with a prospectively tested care pathway 

for implementation of deferred testing, the Prospective Randomized Trial of the Optimal 

Evaluation of Cardiac Symptoms and Revascularization (PRECISE; NCT03702244)9 is 

assessing clinical and cost outcomes following randomization to usual testing vs a precision 

evaluation strategy which assigns minimal risk, stable chest pain patients to deferred testing 

and higher risk patients to CTA +/− FFRCT..9 Because randomization is stratified by 

PROMISE minimal-risk score, PRECISE will directly compare deferred testing with usual 

testing in a minimal-risk subset.
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Figure 1. 
Scatterplot of natural log (ln) of clinical hazard ratios vs. differences in cost in dollars 

among individuals assigned to a modelled deferred testing strategy (with 20% eventually 

receiving anatomic testing) and functional testing in PROMISE, both of which favor the 

deferred testing arm. The dashed blue ellipse represents the 95% confidence interval around 

the scattered plots.
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