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Abstract

Leveraging prognostic information in RCTs through covariate adjustment is well established. This can
be further complemented by prognostic scores, which are growing in interest (Schuler, 2021; Siegfried
2023), where prognostic information is combined into an overall derived score (Hansen, 2008). The
benefits and properties of these scores are well-founded, namely improving precision in estimating the
treatment effect. However there have been fewer applications used in non-linear models, e.g.
responder, rate, and time-to-event endpoints.

The estimate of interest, e.g. a time-to-event hazard ratio (HR) endpoint, can move further away from
the null in the presence of adjusting for other covariates. The reason being the HR is a non-collapsable
measure, hence the resulting marginal and conditional estimates are not equivalent. Often a marginal
effect estimate is required, in which case alternate causal inference estimation techniques may be
needed for such adjusted non-linear models (e.g. g-computation or TMLE).

We investigate the properties of prognostic scores under time-to-event outcomes via simulations, in
simple cases of no censoring, and non-informative censoring mechanisms. We generate prognostic
scores of varying strengths (from nil to strong) to assess impact on power and HR estimates. We also
propose alternative estimands, such as the restricted mean survival time (which are collapsable) and
whether additional efficiency gains can be made using causal inference methods. Full results will be
presented.

Here we provide a framework to incorporate prognostic scores into time-to-event analyses, providing
some recommendations for estimation and quantifying the expected precision improvements.



