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In this talk, I will describe an algorithm used to develop a survival prediction equation for
pulmonary arterial hypertension patients awaiting lung transplantation. The transplant registry
dataset featured censored survival times, missing covariate data, and a large number of highly
correlated candidate predictor variables. We used a novel combination of existing methods to
select a subset of the candidate variables, which could be used to predict survival probabilities
for each patient. In our approach, we repeatedly applied penalized weighted least squares
regression in bootstrap resamples of multiply imputed data and selected a parsimonious model
that satisfied internal validation criteria of clinical interest. Simulation studies under various
degrees of predictor variable missingness, survival time censoring, effect size, and proportion of
variables unrelated to survival have shown that this method accurately recovers the true list of
Cox regression predictor variables.
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