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Abstract

The emergence of large volume microarray data creates a unique opportunity in applying high-
dimensional search algorithms to identify biomarkers relevant for either classification or
prognostication. Survival Bump Hunting (SBH) is a rule induction method utilizing clinical covariates
for the induction of the most relevant indicator variables of extreme survival groups or bumps. We
propose the utilization of SBH in a proof of concept endeavor to identify extreme prognostic groups
among 19 publically available clinical datasets where the number of covariates remains small in
comparison to the number of observations (p < n). Datasets included studies of various pathologies (10
breast cancer, 1 lung cancer, 1 prostate cancer, 1 multiple myeloma, 1 Hodgkin’s lymphoma, 1 bladder
cancer, 1 follicular cell lymphoma, 1 primary biliary cirrhosis, 2 HIV) where the response variables
included either overall survival, cause specific survival, disease free survival, progression free survival,
or metastasis free survival. We report peeling trajectories against subgroup supports of covariates,
hazard ratios, log-rank statistics and prediction-error statistics as well as event-free times and
probabilities and median time-to-events. Trace curves of covariates variable importance and usage as
well as Kaplan-Meier survival probability curves with log-rank p-values for these subgroups are also
evaluated. SBH was able to identify clear survival bumps based on Kaplan Meier plot analysis in 11 of
the 19 datasets (p < 0.01). The identification of these groups remained robust in 8 out of 19 datasets
after cross-validation-replication (p << 0.01). The clinical implications of the selected covariates are
discussed in detail and the applications of SBH on large omics data is further explored. An R package
"PRIMsrc’ is available on GitHub.
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