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Bayesian profile regression mixture models to estimate an
instantaneous excess risk of cancer from highly correlated
exposures and censored survival data.
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Abstract: In this work, we focused on the problem of estimating a disease risk from a few highly
correlated environmental exposures and a highly censored survival outcome. We extended Bayesian
profile regression mixture (PRM) models to this context by assuming an instantaneous excess hazard
ratio disease sub-model and conducted a simulation study to explore the performance of these models
to deal with co-exposures. Our hierarchical model incorporates a truncated Dirichlet process mixture
as an attribution sub-model. An adaptive Metropolis-Within-Gibbs algorithm, including label-switching
moves, was implemented to infer the model. This allows simultaneously clustering individuals with
similar risks and similar exposure characteristics and estimating the associated instantaneous excess
risk for each group. Our Bayesian PRM model was applied to the estimation of the risk of death by
lung cancer in a cohort of French uranium miners who were chronically and occupationally exposed to
multiple and correlated sources of ionizing radiation. This case study shows that PRM models are
promising tools for exposome research and opens new avenues for methodological research in this
class of models. It also highlights the potential limit of using standard MCMC algorithms to fit these
models, even if the updating schemes for the class labels incorporate label-switching moves.
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