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Artificial Intelligence 

Prediction Model For

Heart Disease 

Using Genetic Risk
Outperforms Traditional Models & 

Strongly Correlates With Coronary 

Calcium Score.

Adding Calcium Score Further 

Enhances Accuracy.
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BACKGROUND

RESULTS

The AI model included a PRS of >500K single-nucleotide 

polymorphisms (SNPs), weighted from a genome-wide association 

studies (GWAS) meta-analysis of coronary artery disease (CAD), 

adjusted for population stratification and 22 clinical features from 

a UK-Biobank dataset of >150K participants. A stacking Ensemble 

Learning model was then built to predict the 10-year CHD 

risk. Regression models examined the AI model's associations 

with PRS alone, CAC score, and CHD. We included predictive 

performance metrics to compare with the Pooled Cohort Equation 

(PCE).

Prior studies have demonstrated that coronary artery calcium 

(CAC) scanning and polygenic risk score (PRS) can refine 

cardiovascular risk stratification beyond traditional factors (1) (2). 

Notably, CAC imaging has shown greater power to predict 

coronary heart disease (CHD) events than PRS alone (1), and an 

integrative approach combining CAC with PRS may improve risk 

prediction in younger adults (3).

We investigated the performance of a 10-year CHD artificial 

intelligence (AI) risk prediction model that integrates a polygenic 

risk score (PRS) in healthy middle-aged adults who have coronary 

artery calcifications. 

287 patients (mean age of 48) with a screening calcium score at 

Mayo Clinic 15 years prior were selected to participate. Genetic 

sampling was done by mailing. A manual chart review identified 

35 CHD events. The AI model demonstrated a significant 

association with the risk of CHD events (p=0.001) and 

outperformed the PCE (AUC 0.69 vs. 0.66), further enhanced by 

adding the CAC score (AUC 0.74 vs 0.66). The AI model was also 

more strongly associated with the CAC score (p=0.003) than the 

PCE (p=0.041). Combined with CAC, the AI model achieved 80% 

sensitivity, an NRI of 22.54%, and a 100% NPV

DISCUSSION

METHODS

AI model (with PRS) and CAC 

together have the largest Net 

Reclassification Improvement

AI-BASED CORONARY RISK 
ASSESSMENT INTEGRATING 
POLYGENIC RISK WITH CORONARY 
CALCIUM

We explored the predictive power for CHD prediction of an AI clinical risk 

model incorporating PRS. 

➢ The AI model outperformed the PCE and the PRS alone in predicting 

CHD events and nearly doubled the sensitivity over the PCE. 

➢ CAC scoring alone provided even greater predictive power than the AI 

model, consistent with CAC being a guideline-endorsed tool that 

captures subclinical atherosclerosis and lifetime risk exposure. 

➢ The highest predictive accuracy was observed by integrating CAC into 

the AI model. 

These findings highlight the potential of combining AI-driven risk 

assessment models with PRS and CAC to enhance early CHD risk 

stratification in those who traditional scores might overlook, particularly 

in younger middle-aged adults. Using these models, we hope to better 

identify high-risk individuals to guide more targeted preventative therapy. 

Selective use of imaging like CAC scans may further increase our ability 

to offer a more precise and personalized approach to prevention.

CONCLUSION

Our study demonstrates that the AI-powered CHD risk prediction 

model incorporating PRS outperformed the PCE and PRS alone 

and was strongly associated with both the CAC score and CHD 

risk. Adding the CAC score to the AI model further enhanced the 

model’s efficacy.
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AI model (with PRS) + CAC shows Highest Predictive Power
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