Aortic and Pulmonary Artery Diameters Measured by AI on Coronary Calcium Scans and Incident Cerebrovascular Events, Atrial Fibrillation and Heart Failure Independent of Ventricular Geometry
Background: We examined whether artificial intelligence (AI)-enabled aortic and pulmonary artery diameters from coronary artery calcium (CAC) scans  are associated with cardiovascular events independent of ventricular geometry.

Methods: In 5,538 Multi-Ethnic Study of Atherosclerosis participants, ascending aortic, descending aortic, and pulmonary artery diameters were measured by artificial intelligence and indexed to body surface area. Cox models estimated hazard ratios (HR) per standard deviation for cerebrovascular events, atrial fibrillation (AF), and heart failure (HF), adjusted for risk factors, left ventricular volume index (LVVI), and left-to-right ventricular volume ratio, and repeated in participants with LVVI below the sex-specific 75th percentile (n=4,153).

Results: Over a median 16.9-19.6 years, 424 cerebrovascular, 1,111 AF, and 417 HF events occurred. Ascending aortic diameter was associated with cerebrovascular events (HR 1.21, 95% confidence interval 1.06-1.39) and AF (1.10, 1.01-1.20); pulmonary artery diameter with AF (1.07, 1.02-1.13) and HF (1.11, 1.02-1.21). With LVVI below the 75th percentile, ascending aortic associations with cerebrovascular events (1.19, 1.01-1.41) and AF (1.16, 1.05-1.29) persisted.

Conclusion: AI-enabled aortic and pulmonary artery diameters from CAC scans showed outcome-specific associations independent of risk factors and ventricular geometry.
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Adjusted for age, sex, race/ethnicity, smoking, DM, antihypertensive medication, SBP, LDL-C, HDL-C, TG,
lipid-lowering medication, BMI, LVVI, and LV/RV.




