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Patients with neuroblastoma (NB) are carefully risk-stratified in order to determine appropriate therapy. Despite this, patients with high-risk NB have a <30% probability of survival and it is not possible to predict which patients will respond to therapy and which will die of disease. We have utilized gene expression profiling and artificial neural networks (ANNs) to develop an accurate predictor of survival. Gene.expression profiling using 42578-clone cDNA microarrays was performed on NB samples for which outcome data was available. The profiles were used to train ANNs to predict outcome. We found that NB tumors exhibited an inherent prognostic specific gene expression profile. ANN-based prognosis prediction algorithms using expression levels of all 37920 good-quality clones achieved a performance level comparable to the current COG risk stratification. In addition, using a gene optimization strategy, we identified 34 prognostic genes that correctly predicted outcome for 98% of these patients. Moreover, these predictor genes were able to further partition COG stratified high-risk patients into two subgroups according to their survival status. Our findings provide evidence of a gene expression signature that can predict prognosis independent of currently known risk factors. We believe that our ANN-based approach using the identified predictor genes would greatly assist physicians in the individual management of patients with high-risk neuroblastoma.
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