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Abstract: Our project advances diabetes understanding and management by
combining advanced modeling with interpretable Al to discover patient subgroups,
quantify clinical outcomes, and map risk factors for complications. Using unsupervised
clustering and time-series analysis, we mine longitudinal data to reveal latent patterns
that enable personalized care and trajectory forecasting. We develop explainable
predictive models that fuse clinical, genomic, and environmental variables to improve
accuracy in predicting disease progression and complication onset. The approach
supports timely, individualized preventive interventions, tighter glycemic control, and
fewer adverse events. Finally, we build patient-specific representations of
physiological, metabolic, and genetic profiles to simulate treatment strategies ex-ante
and propose novel markers for refined cohort stratification and decision support.



