Machine learning-based CT angiographic-derived fractional flow reserve (CT-FFR) for diagnosis of functionally significant coronary artery disease
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Abstract:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction: Machine learning (ML) based CT angiographic-derived flow reserve fraction (CT-FFR) can effectively improve the efficiency of diagnosing coronary heart disease and may be a new non-invasive diagnostic and functional assessment modality for coronary artery disease (CAD). This meta-analysis evaluated the diagnostic accuracy of ML-based CT-FFR and compared it with coronary CT angiography (CCTA) using invasive FFR as reference.
Methods: We used the PubMed and Cochrane Library databases to search for relevant articles published between January 2008 and April 9th, 2022, with the following parameters: 'machine learning' AND " 'computed tomography angiography' AND 'fractional flow reserve'" or 'CT-FFR' or 'FFR-CT'. We calculated combined sensitivity and specificity estimates based on the corresponding 95% confidence intervals (CI) and the pooled subject operating characteristic curves (sROC).
Results: The 13 studies published between 2018 and 2022 included 3067 patients and 3902 vessels. At the per-vessel level, ML-based CT-FFR had a combined sensitivity and specificity of 80% (95% CI , 76-83%) and 86% (95% CI , 83-89%), compared to 84% (95% CI , 78-88%) and 91% (95% CI , 86-94%) on a per-patient level. There was no significant difference between ML-based CT-FFR and CCTA at the patient and vessel levels (0.84 versus 0.92 per patient; 0.80 versus 0.87 per vessel). However, the specificity of ML-based CT-FFR was higher than that of CCTA (0.91 versus 0.36 per patient; 0.86 versus 0.35 per vessel).
Conclusions: CT-FFR based on ML has greater diagnostic specificity and PLR than CCTA for detecting functionally significant CAD.
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