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Purpose:  The Quantitative Imaging Biomarker Alliance (QIBA) is an initiative sponsored by RSNA to promote quantitation in imaging. The primary focus of the QIBA-fMRI technical committee is to create a profile establishing BOLD functional MRI as a quantitative biomarker for use in diagnosis and treatment planning. The collaborators in this effort represent clinical researchers, scientists, and industrial research & development representatives. The outcome of the work should include best practice guidelines enabling clinical practice professionals to successfully implement fMRI as a biomarker; and requirements input to industry and standards groups enabling vendors to provide the tools necessary to test and implement the biomarker.
Methods and Materials: The ground work activities defined in our strategic plan are designed to identify knowledge gaps in our current understanding of what is currently achievable and how to improve the quantitative value of fMRI as a clinical biomarker. (1) In an effort to understand how much variability exists in data acquisition and data analysis procedures, we use a workflow matrix to summarize the steps employed from patient selection through training, acquisition, processing, data visualization, interpretation, and application in therapy. (2) Reproducibility of functional activation measurement derived from task-based fMRI is of concern even with a well-defined and repeatable workflow. We are investigating methods of improving quantitative reproducibility. (3) It is vital to ensure that recommended practices can be implemented in the clinical workflow with reliability and efficiency, through commercial products with regulatory approval. This requires building upon and evolving relevant standards and workflow practices in the medical industry, such as DICOM and IHE.
Results:  (1)To complete the workflow matrix, we have been gathering data from research and clinical centers currently conducting fMRI studies so that we can assess consistency in methodology, and develop an understanding of the factors that contribute to variance, and thus affect data quality. QIBA-fMRI has prepared a working paper outlining the fMRI workflow, based upon input from our clinical members. (2) Assessment of repeatability and techniques for improvement are under investigation by committee organizations. (3) A liaison with DICOM working groups has been established and is exploring how current and proposed elements in the standard support the standardized storage and communication of fMRI paradigms, scans, and results.
Conclusions: The QIBA-fMRI profile will initially focus upon an important but relatively narrow application of fMRI, viz., description of the proximity of eloquent cortex to resection (e.g. tumor or epileptic focus) boundaries. The fMRI workflow is found to be more patient-interactive and complex than typical radiologic studies. The committee efforts continue in characterization of workflow, the biomarker properties and reproducibility, and standardization of data handling.
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