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Background: Recent studies have demonstrated the clinical benefits of coronary computed tomography angiography (CCTA) as a gatekeeper to invasive coronary angiography (ICA) in suspected coronary artery disease (CAD). In the context of value-based care, an ideal first-line investigation is essential for superior health and economic outcomes.
Objectives: To evaluate the cost-effectiveness of CCTA in the cardiac care algorithm leading to ICA for symptoms suggestive of CAD.

Methods: Two pathways involving initial or secondary usage of CCTA or stress myocardial perfusion imaging (SMPI) were compared (CCTA-SMPI-ICA vs. SMPI-CCTA-ICA) in a model population of 1000 symptomatic patients with an intermediate risk of CAD (40% prevalence). Cost of care was determined based on diagnostic performance (sensitivity, specificity), counts of possible outcomes (true positives/negatives, false positives/negatives), per-diagnostic test fee, and overall net differences. Values were obtained from existing meta-analyses and United States Medicare payer data. An identical hypothetical model eliminating procedural cost differences was constructed.
Results: Ordering CCTA prior to SMPI and ICA (CCTA-SMPI-ICA vs. SMPI-CCTA-ICA) reduced estimated first-line costs by $829,000 USD and overall diagnostic expenses by $450,996 or 19.7%. After eliminating cost differences between diagnostic tests, a net savings of $14,000 was associated with using CCTA as a primary mode for risk stratification without altering clinical performance. This is largely due to a greater number of patients receiving a differential diagnosis prior to downstream ICA. 
Conclusions: Reducing the number of ICA procedures to rule out possible CAD has notable potential to generate cost savings and improve resource utilization across the care pathway. CCTA has a higher diagnostic accuracy and is relatively cheaper to perform than SMPI. The model presented in this study highlights that ideally a single first-line CCTA test can potentially lower the number of investigations, patient burden, and overall costs of CAD detection in patients with intermediate disease risk.
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Figure: A comparison of total costs in US dollars with a different order of investigations (CCTA-SMPI-ICA vs SMPI-CCTA-ICA) in the detection of CAD in symptomatic patients without known heart disease, assuming costs of $356 for CCTA, $1,185 for SMPI, and $2,549 for ICA. Sensitivity/specificity values for CCTA and SMPI were 99%/88% and 89/76%, respectively. 
