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We present an extension of the Self Modelling Regression work of Raket [Raket, LL, 2020,

Frontiers in Big Data] to characterise the life-course of Alzheimer’s Disease (AD) using the

ADNI data. ADNI is an observational, longitudinal study with substantial between-subject

variation in baseline disease progression. When viewed in terms of “study time” it is natural

to think of all patients following different trajectories. If we think in terms of “disease time”,

however, we might imagine patients to be following a single, common trajectory, with each

patient observed at a different point along that trajectory. Our Bayesian hierarchical model

includes a “time-shift” random effect for each patient, which translates “study time” into a

“disease age”. This disease age is a potentially interpretable quantity for understanding,

characterising and predicting patient heterogeneity (based on covariates). We show how

the estimated disease ages can be validated by fitting the model to multiple AD endpoints



(both individually and jointly), and we discuss how such a model might be used for

simulating clinical trial data for a given patient population.


