FDG-PET/CT data warehouse use case and applications
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Goal, Scope, and Motivation of this document

This document provides an outline of uses and capabilities of a image / data repository or warehouse to support the activities of the QIBA FDG-PET/CT Technical Committee of QIBA (1). This document should not be considered definitive, but rather as an outline of general expectations and/or needs.

In addition to supporting the activities of the QIBA FDG-PET/CT Technical Committee, the image / data repository could be used as platform for compliance checking of phantom analysis software, new phantoms provided by other manufacturers, or, in general, for phantom scans as part of clinical studies and/or site qualification activities. This would translate into a subunit test for compliance to the overall QIBA FDG-PET/CT Profile.
FDG-PET/CT use cases

The FDG-PET/CT Technical Committee of QIBA (1) has ongoing projects that have a requirement for storage of image data and associated meta-data in a data repository or data warehouse accessible for algorithm testing. These use cases are compatible with the example use cases as described by the Open Image Archive ad hoc Committee (2). There are distinct components as described next, although it is anticipated that further projects of similar scale will arise.
Use Case 1: Patient images and data from clinical trials

Patient images and data from clinical trials that is being re-analyzed to support claims of the efficacy of FDG-PET/CT as a biomarker. Ideally these images and data will be hosted is a data warehouse to facilitate verification of claims and to provide access for further analysis.
Use Case 2: FDG-PET/CT Digital Reference Object

The FDG-PET/CT Technical Committee has developed a synthetic DICOM phantom set (PET and CT) for testing/verifying the operation of display software. There is a need for hosting and checking-out data sets and associated manual as well as receiving back analyzed images (i.e. with ROIs and annotations) as well as reports.
Use Case 3: FDG-PET/CT Reference Phantom and Clinical Data

It is anticipated that The QIBA FDG-PET/CT Profile shall be supported by measured phantom and/or clinical data showing the results of a profile compliant imaging procedure in a clinical setting for the different manufacturer’s PET/CT models. This shall be used as reference for the QIBA FDG-PET/CT Profile.

Use Case 4: Algorithm Development
Images (DICOM) and meta-data should be accessible and storable in a manner to facilitate the development and/or testing of algorithms to compute imaging biomarkers. This spans a wide range of potentially useful imaging datasets, including synthetic and real clinical scans of phantoms and clinical imaging datasets from patients with and without the disease/condition being measured. It is also important to have sufficient metadata (i.e., additional clinical information) available during algorithm development in order to evaluate full algorithm or algorithm component performance. 

User Requirements for data warehouse

· To provide a data repository/warehouse able to store phantom data in DICOM format.

· To store basic phantom description / user manual together with phantom data.

· To store metadata together with the phantom DICOM data (phantom identifier, phantom manufacturer, etc.)

· To have access to those data by, at least, the QIBA community.

· To have an easy to use user interface to upload and download phantom data.

· To have a fast upload / download mechanism.

· To have the data warehouse available with reasonable downtime (and with user notification of downtime).

· To provide an overview what is stored in the data warehouse for FDG-PET/CT use.

· To store results of phantom data analyses together with metadata describing the analysis.

· To provide a basic search or reporting functionality.

· It would be beneficial to have the ability to store phantom analysis software packages.
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