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In attendance: 
Kathy Andriole, PhD (Chair)
Rick Avila, MS
Enrique Aviles
Andrew J. Buckler, MS
David A. Clunie, MBBS
Eliot L. Siegel, MD (via telephone)
Daniel C. Sullivan, MD
James T. Voyvodic, PhD
Gudrun Zahlmann, PhD (via telephone)

RSNA Staff		Absent
Steve Drew		Brad Erickson, MD, PhD
Fiona Miller		Daniel Rubin, MD, MS
Joe Koudelik		Maureen White, MD
Joan McMillen


Background
The QIBA-RIC Informatics Task Force was formed to address the informatics needs of the QIBA and RIC communities which have many areas of overlap, and to provide recommendations to accelerate development of industry tools to support the standardization of and infrastructure for quantitative imaging.		

Prior to the formation of the QIBA-RIC, the Ad Hoc Committee on Open Image Archives (OIA), chaired by Dr. Zahlmann and Mr. Avila, has developed a use-case document for OIA.  In addition, as part of a QIBA-funded project, they are working with the QIBA Technical Committees (TC) to identify user specifications for research image archives required by these groups.  Using this information the QIBA-RIC Informatics Task force will work to identify gaps from the informatics perspective, decide what is implementable currently, discern whether RSNA should be involved in the next steps, and if so, identify the technical specifications and draft a plan for proof-of-concept implementation.
Existing Databases
Mr. Avila and Dr. Zahlmann reported that existing OIA (e.g. in NBIA and TCIA) have insufficient structure and no outcomes data is currently available. Experience suggests that uploading data to these existing archives can be challenging, and addition of new fields and functionality is extremely difficult. Although the original plan for OIAs did not include a repository for outcomes data, the QIBA Task Force is recommending that QIBA activities be tied to clinical applications, and as such, outcomes data is important. Two use cases were reviewed and discussed to help refine the focus of this project; one around algorithm development and one for imaging biomarker comparative evaluation, generalizable to projects requiring restrictive security and those which can be more open, respectively.
Whether the final goal of data collection is for the purpose of FDA qualification of imaging biomarkers or for simple algorithm or metric comparison, existing structures currently cannot support this, nor do they provide sufficient numbers of cases, range of disease stage, variety of imaging technologies (e.g., vendor-types), or supporting information( e.g. histopathology).   It was agreed that to accelerate development and acceptance of an imaging biomarker, it will be necessary to have an archive with a broader scope. As a minimum, for comparison or validation purposes, it will be necessary to be able to query outcomes data.  
The use-cases will drive data collection. Solicitation of metadata that can be made freely available would make this project unique. It was suggested that a limited design targeting specific use cases might be more achievable and might drive different technical choices though not necessarily,(e.g., based on QIBA groundwork, using existing technology, but allowing for development as the group moves forward). 
Data Warehouse
To communicate the interactivity and functionality of the tool that is envisioned, it was agreed that “warehouse” would be a better term than archive.  Ideally the warehouse would need to address the deficiencies seen in existing archives and add significant value. Existing off-the-shelf models are available but would need significant customization to achieve full functionality. The ideal warehouse would be a fully interactive, easy-to-use tool with an infrastructure that is sufficiently broad to accommodate multiple use cases and security requirements (i.e., content agnostic).

Ideal attributes would include:
· a tool for collecting metadata on the front end
· user-authentication and the ability to assign roles/control access
· consistent coding for semantics
· Use of standard nomenclature to enable searches, especially important if federation of databases is to be accomplished
· a PubMed-type search capability
· Searchable for latest development in analysis techniques and for image datasets
· ability to save data in an easily-accessible  useful format
· a well-developed analytics component with different views that can be extracted into  models
· ability to store data at multiple steps along pipeline 
· ability to repeat or replace one aspect  to identify change
· long- term goal to store the searches
· ability to conduct  algorithm-based image searches to be able to compare algorithms
· parameters to make information-bearing data  clinically user-friendly 
· handles to secure content for future access
· ability to parse metadata
· information on non- standard data formats including acquisition and storage
· dpi for reconstruction
· curation process for de-identification of data and data integrity checks
· business model for long-term sustainability
· policy
Instantiation of an Existing Archive
Rather than starting from scratch, it was suggested that a first step could be for this committee to identify the most functional of existing archives built on open-source software, and host a similar warehouse via the RSNA Website, to facilitate data solicitation, collection, archival, and use.  Instantiation of NBIA or other archive on the RSNA server would be a lower-cost option but still needs infrastructure and resources to be deployed.  It was agreed that the short-term goal is to make data available, but that a commitment should also be made to a general long-term goal toward continuous development and enhancement.  It was recommended that selecting an existing archive structure (NBIA or MIDAS) to be hosted by RSNA as a trusted third-party, would be a short-term solution to enable collection of data sets from Pharma to support QIBA efforts (e.g, VolCT Challenge project, DCE-MRI project with synthetic data, and phantom data to support DCE-MRI profile claims).
It was further proposed that RSNA could serve as a convener of developers of existing archives to facilitate interoperability and best practices and standards, providing a portal to allow interface with all databases.  It was agreed that although a common API is achievable and building interfaces assures existing technology can be used, some sacrifices would likely be necessary.  To determine interest and feasibility in this federated model, it was suggested that RSNA convene an in-person meeting of archive representatives to demonstrate current capabilities of their respective databases, discuss how to develop standards to ensure interoperability, and determine a joint path forward. 
It was noted that any proposal would need to be considered by the RSNA RIC, which would then make a recommendation for RSNA Board consideration. In the meantime, the group recommended that groundwork for the proposal should be pursued, and requested that RSNA Informatics staff develop an outline of the resources that would be needed to host an instantiation of an open-source database, including extra staff resources for data curation and maintenance, as well as a plan to handle the meta data associated with the images in the archive.   
Challenges
 In addition to ensuring that the technology can meet the required functionality, the following challenges and gaps were identified 
· Choosing between an all-encompassing repository versus limited use-case applicable to academia and industry
· Defining the use policies and ensuring a clear understanding of the terms of use
· Data Curation (validated controlled integrity of data would add value)
· Identification of institutional restrictions on data/image sharing
· Security/de-identification/anonymization
· Patient consent
· QC processes to assure the quality of data in the archive and compliance with any applicable QIBA Profiles
· Identifying the types of images and metadata to be stored
· Access control/user authentication
· Incentive for participation
· Access to data to answer the research questions
· Possible reward system/recognition  for contribution of significant data sets
· peer-review necessary
· Incremental credit for sharing data from published articles?
· Education that  image donations will benefit the greater community
· Cultural shift to require that data from society-funded grants be shared (e.g. R &E Foundation)
· Society messages  to encourage data sharing
· Assuring the range and variability of data reflect population
· Resources
· Input portal
· Analytics capabilities
Establishing a Plan
Calls and recommendations should be completed in time for the February RIC meeting. It is anticipated that a final recommendation will be brought to the RSNA Board at their March meeting.  Dr. Andriole recommended that a short-, mid- and long-term plan be created that includes the following:
Short-term: 
· Vet QIBA user requirements (ongoing) and functionality requirements
· Assimilate information from calls and documents
· Establish success criteria/Defined measurables
· Consider Pharma contribution , performance metrics, turn-around time , time to use, number of users, inputs, downloads, extractions, completed projects, related publications, policy metrics, user-satisfaction survey
Mid-term (12-24m)
· Creation of a research data warehouse that includes research images and meta data. 
· Consider federation of databases.
· Adaptation to annotated data and demographics
· Definition of what is required of input and output data 
· Analytics associated with use-cases
·  Algorithm validation package
· Demonstration project to be developed for RSNA 2012
Long-term (36m+)
· Periodic project and technology review every 18-24m
· Investigate feasibility of “Cloud” implementation or federated model
· Decide whether developing warehousing interfaces is the correct direction
· Motivational issues and full search capabilities
· Plan to find a permanent home/long-term sustainability/business model

Next steps/To Dos
· Staff will poll the QIBA/RIC committee for a t-con meeting in late October early November and determine the feasibility of a face to face meeting at RSNA 2011
· Staff will arrange teleconferences with Mr. Avila and Dr. Zahlmann and each of the QIBA TC to get detailed input from the user perspective,  using the matrix (Attachment B) 
· It is understood that the user requirements will constitute a wish list and that the group will have to address whether the technology can meet the needs.
·  It was suggested that the QIBA TC articulate needs based on their current road maps (i.e., 1 yr, 2yr, 5yr).
· RSNA staff will arrange a teleconference with Drs. Andriole and Sullivan with Ms. Mary Brady of NIST to solicit feedback on recent experiences with the NBIA and MIDAS databases.  
· Drs. Sullivan and Andriole will reach out to contacts at NBIA (Freiman, Siegel), TCIA (TBD) and MIDAS (Patrick Reynolds) to request a demonstration site and a teleconference to discuss existing functionality, to include any task force members that are available. 
· A scoring process will be developed (Andriole, Erickson and Rubin) for effective comparison of NCIA, MIDAs and TCIA databases to determine how solutions match the user specifications identified by the QIBA TC.
· Drs. McNitt Gray and Kinahan will be invited to be part of the selection process to provide expertise from CT and PET communities. 
· Consideration will be given to similar meetings with protagonists of other systems.
· If the portal concept is approved, a meeting of representatives of all existing OIA will be arranged to discuss standards required for interoperability and what areas can be federated.
