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Radiation health risks are predominantly derived from low linear energy transfer (LET) terrestrial exposures; however, space radiation includes exposure to high-LET and high-charge, high-energy (HZE) particles. Accurately quantifying the differences in radiation quality between the space and terrestrial radiation environments is important for assessing and predicting health risks for astronauts. Weil et al. 2009 and 2014 used two different inbred mouse strains to study differences in hepatocellular carcinoma (HCC) tumorigenesis after exposures to low- and high- LET radiation. More recently, Edmundson et al. 2020 provided valuable new tumor data in outbred mice that were exposed to low- and high-LET radiation. The present study aims to rigorously investigate a relative biological effectiveness (RBE) factor by leveraging the HCC tumor data from Weil et al. 2009, Weil et al. 2014, and Edmundson et al. 2020.  The three experiments were similarly designed, allowing the raw data to be combined into a pooled dataset to estimate excess relative risk (ERR) and excess absolute risk (EAR) models using Bayesian Poisson regression. These effect estimates from the pooled data provide greater power to calculate a data driven RBE. Extensive sensitivity analyses test the robustness of RBE estimates to various model assumptions.  The following questions will be explored through the sensitivity analyses:
· Is the shape of the dose response different for low-LET radiation and HZE radiation, indicating that RBE is a function of dose?
· Does attained age modify the effect estimates differently for low-LET radiation and HZE radiation, indicating RBE is a function of attained age?
· Are the effect estimates and RBE estimates different for inbred mouse strains and outbred mouse strains?
· Do assumptions about differences in ERR models and EAR models change the estimated RBE?  
Additional studies would be needed to validate the findings from these exploratory analyses.
