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Deep learning estimates cardiovascular disease risk from low-dose CT  

Abstract:  
Cardiovascular diseases (CVDs) affect nearly half of American adults and result in more than 30% of all deaths. Studies demon-
strate alarming statistics - patients at-risk of cancer have a ten-fold greater risk of CVD mortality than the general population. Low
-dose computed tomography (LDCT) is an effective lung cancer screening technique, which can result in 20% reduction in the can-
cer-related mortality rate in at-risk subjects. Although subjects undergoing LDCT screening have an intermediate to high risk for 
CVDs, the current guidance and consensus is lacking in the best way for a simultaneous and quantitative evaluation of CVD risks 
due to a number of difficulties. Here we present an innovative deep learning model to address this challenge. Our deep model 
was trained with 30,286 LDCT volumes and achieved the state-of-the-art performance (area under the curve (AUC) of 0.869) on 
2,085 National Lung Cancer Screening Trial subjects, and effectively identified patients with high CVD mortality risks (AUC of 
0.768). Our deep model was further calibrated against the clinical gold standard CVD risk scores from ECG-gated dedicated cardiac 
CT. The promising results demonstrate that our deep learning model has the potential to convert LDCT for lung cancer screening 
into dual-screening quantitative tool for CVD risk estimation. 
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