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caBIG® Enterprise Use Case
Originating Workspace: Imaging

Use Case Name: caBIG Imaging and Pathology Tools Supporting Radiology/Pathology Contributions to TCGA Research Database:  A Model Extensible to Clinical Decision Support
Use Case ID: EUC03

1.0
Background
A New and Efficient Way to Link Imaging Data with Omic and Clinical Data…
Overview of the use case (narrative description):
Radiologists and Pathologists wish to contribute to the TCGA database.  Specifically, they wish to be able to retrieve and read out radiology and pathology images, create annotations in a standard format, and save the annotations in the database.  Each time an image is read, annotated, and saved in the TCGA database with the new annotations, the database becomes richer.   Researchers (non-imagers) interested only in change in response to intervention over time and imaging characteristics to support genetic and genotypic profiles will be able to access this data via the CMA portal.  With the support of the caBIG Imaging and Pathology products researchers will be mine for imaging results (ie; annotations, change over time and in response to intervention) from the same portal in which the access the omic and clinical data.  This will lead to more complete response-to-treatment and cancer-type-to-outcome profiles.  The ability to create richer profiles will enable researchers to ask novel questions and test novel hypothesis they would not be able to with out the imaging data linked to the omic and clinical data.  This will have implications in clinical practice as well.  
Extensible to Clinical Decision Support…
Overview of the use case (narrative description):
A 65 year old male is diagnosed with a Glioblastoma multiforme brain tumor.  The radiologist has characterized the tumor based on contrast enhanced Magnetic Resonance Imaging (MRI) and entered that data using an electronic template as part of the workup prior to stereotactic biopsy.  The pathologist has reviewed the biopsy and has obtained digital images representing the pathological findings and has indicated the findings on a standard electronic template.  The oncologist receives the MRI, biopsy, and clinical workup data (that includes genomic and proteomic data).  The Oncologist accesses the Cancer Molecular Analysis Data Portal and a search is initiated based on patient data exported from the hospital’s electronic medical record and the AIM data for the MRI and the biopsy.  Through the CMA Data Portal, the Oncologist accesses the TCGA database, as well as other cooperating systems, that contain deidentified Glioblastoma tumor data for patients across the country.  The original Glioblastoma dataset was from the TCGA project that had over 500 patients. However data has been added via various sources using the same annotation framework.  By mining the existing data for matched cohorts, the Oncologist can view data concerning treatment plans and outcomes.   

The Oncologist determines a post surgical treatment plan for the Patient and inserts it into the patient record. The Patient’s subsequent treatment and outcome data are added to the existing, local and security protected database.  As part of the process, the Patient’s data is also deidentified and added to the database that can be queried by other oncologists and scientists.  
How this case represents an instance of the new care/research paradigm:
Treatment plans developed by identifying most effective treatments for cohorts who present identical tumor characterizations would enable the oncologist to ensure the patient is receiving the best quality of care available.  Radiologists and pathologists could add annotated, radiological and whole slide image data for a Glioblastoma tumor. Oncologists could retrieve, display, annotate, and mine radiological and whole slide image data using the Cancer Molecular Analysis (CMA) Data Portal. The intent is that this need could be addressed by creating specific “Imaging Templates” to compliment the existing “Gene”, “Genome” and “Clinical Views.”  Furthermore, this use cases proposes that it is quite feasible to create a grid application so that the is accessible via the grid as opposed to developing an imaging component to a fixed data (ie; caIntegrater).  Finally, it is noteworthy that these components will be relatively easily extensible to similar use cases.
Listing of the translational "touchpoints" between disciplines:

· Radiological data would be entered using an XIP application or workstation and stored via NBIA using a structured template that would save information using the AIM format
· Whole image slide data would be similarly entered by the pathologist via a workflow process that would include caTissue with impressions also saved in AIM format
· Oncologists would receive data electronically from radiologists and pathologists as well as clinical workup data for correlation with the CMA data portal and other data sources that were available to respond to a clinical data support query.
2.0
Detailed use case description
Relevant actors, classes of data and flows:
· Radiologists
· Pathologists
· Researchers
[Insert diagram here]
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3.0/4.0
Reusable components and related materials/ Gap analysis
List any existing caBIG tools, data sets, etc. that can be utilized to support the use case:

This Use Case Requires 4 repositories (Data Store):

1. NCIA:  DICOM  [Eliot/John F homework]
2. AIM:  Annotations  [David/Daniel homework]
3. caMicroscope:  Digital Pathology [Joel/Tony/Ashish homework]
4. caArray – connecting to the genomic data  [Eliot/John F homework]
5. C3D – clinical repository  [Need CTMS WS help]
Registry of Imaging Data

1. C3PR – tying identifiers (registry) system [Need CTMS WS help]
Generation of the annotations
XIP-  both provide the functionality to generate the document/visualization of the images with the annotations, and allow one to query by those annotations 

caMicroscope-  see above [Joel/Tony/Ashish homework]
Query

Middleware:  (throughout)  DICOM Image transport, AIM Annotation transport  [Joel/Tony/Ashish homework]
Visualization

XIP – visualization for purpose of generating the annotation  [Fred/Lawrence homework]
caMicroscope – see above [Joel/Tony/Ashish homework]
Connection to Existing Infrastructure – managed by Anand Basu, will need CBIIT IT help
List any non-caBIG tools, data sets, methods, etc. that can be utilized to support the use case:
· TCGA Data (CMA) Data Portal -  (500 unannotated, Glioblastoma tumor data) Carl J/John F/Martin Ferguson/Jingway Jang can add detail]
· Data in TCGA
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TCGA:  caBIG Imaging Integration Plan [DRAFT]
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