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Background:  Genomic technologies are providing evidence of the high degree of molecular heterogeneity of patients with the same anatomic staging diseases with different responses to the same treatment.  Therefore, the use of biomarkers, along with anatomic staging systems, could potentially provide a better alternative method to choose treatments for a patient to maximize treatment efficacy and minimizing adverse events.  Although recent developments in molecular biology have identified several promising markers in cancer types, such as Guanylyl cyclase C (GCC) for colon cancer, it is a challenge to decide how to use these biomarkers to select optimal treatments and how to validate these markers in a phase III clinical trial. 

Specific Objectives: There are 4 aims of this proposal: 1) To develop new statistical methods for selecting a cut-off point of a biomarker to achieve the maximum treatment effect and for estimating the corresponding sensitivity and specificity, when the response of the biomarker is continuous binary or time to an event; 2) To develop a new design for biomarker validation biomarker studies to establish clinical benefit of markers in assisting with treatment selection; 3) To develop a new adaptive design for biomarker validation studies to establish clinical benefit of biomarkers in assisting with treatment selection; 4) To conduct two clinical trials to test applicability of our new designs developed in the first stage.

Procedures:  In the first stage of the this proposal, we will develop the selection curve (SI) curve for general outcomes, including continuous and survival outcomes and further develop the covariate specific SI curve that allows adjustment of important covariates for treatment selection. We will also develop two new designs for the biomarker validation studies. In the second stage of the proposal, using our newly developed methods, we will conduct a retrospective clinical study to assess the prognostic  ability of GCC qRT-PCR in predicting recurrence among veterans with stage II colon cancer and choose the optimal cut-off point of the GCC qRT-PCR, based on samples extracted from paraffin-embedded blocks-signals  tissues.  We will also conduct a pilot study to assess  feasibility of  conducting a future  multicenter interventional trial within the VA Cooperative Group in which our newly developed design methodology will be  applied to evaluate the predictive ability of GCC messenger RNA as a biomarker to guide adjuvant therapy for veterans with stage II colon cancer. 

Relevance to Veterans Health: In 2004, the VA Central Cancer Registry (VACCR) record suggested that 30-32% of veterans diagnosed with colorectal cancer will present with stage II disease.  The present proposal offers a unique opportunity to apply novel biomarkers to identify patient who may be at risk of recurrent disease and therefore benefit from new generations of adjuvant chemotherapy.  The results of this proposal will contribute novel and critical clinical information for the welfare of our veteran population and set the stage for a large VA cooperative trial to address the treatment of veterans with colorectal cancer.  Our newly developed statistical methods can be applied not only to colon cancer but also to other diseases that are of relevance to veterans and may be widely adopted throughout the biomedical community.

