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Background

• CVD burden: In 2023, over 900,000 Americans died from 

cardiovascular disease (CVD), representing 1 in 3 deaths.

• Gut microbiome link: Gut microbiota composition is known to 

differ significantly in individuals with and without CVD.

• Emerging oral microbiome evidence: Recent studies suggest 

that oral dysbiosis may contribute to systemic inflammation, 

endothelial dysfunction, and atherosclerotic plaque formation.

• Data gap: While associations between the gut microbiome and 

CVD are well studied, the oral microbiome’s predictive power for 

CVD risk is less understood.

• NHANES: The National Health and Nutrition Examination Survey 

(NHANES) 2009-2012 oral microbiome project provides an 

opportunity to explore microbial associations with CVD.

Methods & Results

Conclusions & Future Directions
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• XGBoost (eXtreme Gradient Boosting) achieved the highest 

predictive performance, indicating strong discriminative ability.

• Random Forest revealed interpretable microbial features, 

including several phyla among its top predictors.

• Discrepancies in feature importance between models suggest 

different pathways to prediction.

Future Directions

• Train on half of the NHANES dataset to reduce overfitting

• Higher-resolution microbiome profiling at the genus/species level 

for greater biological insight

• Integrate systemic biomarker data to identify biologically grounded 

associations with CVD.
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