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Numerous data sets generated by independent, often 
siloed systems, aggregated and used by many sites

Clinical Trials
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"Would you tell me, please, which way I 
ought to go from here?”

"That depends a good deal on where you 
want to get to," said the Cat.

-Lewis Carroll: Alice’s Adventures in Wonderland, 
1865

"Pay no attention to that man behind 
th  t i !"the curtain!"

The Wizard of Oz:  1939
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2010 Cancer Statistics

Projections for the US are:
• 1,529,560 new cancer cases
• 569,490 deaths 

Cancer accounts for more deaths than heart disease in 
persons younger than 85 years

Approximately 2 – 3% of patients participate in clinical trials

Relieve suffering and death due to cancer by the year 2015

Cancer Clinical Trials

Cancer Therapy Evaluation Program
• Largest publicly funded clinical trial organization world-

widewide
• 900 Active Trials
• 30,000 Participants annually
• 400 Grants/Cooperative Group agreements
• > 100 Investigational New Drugs (INDs)

All CTEP trials collect data using registered data elements
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Impacts on Data Processes

Regulatory Requirements
Sponsor Requirements
Resources 
Data Specifics

• Imaging
• Genomics
• Clinical/Treatment

R i R iReporting Requirements

Data is a final deliverable from a research project

Cancer Clinical Trials

Cancer Clinical Trial
• Collect 200 to 800+ separate variables 
• Collect variables in 20 – 45 Case Report Forms (CRFs)
• Variety of Reporting Requirements

= Large Data Sets to Aggregate and Analyze

What happens if the data cannot Aggregate?
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Cancer Data Standards Registry and 
Repository

(caDSR)

Common Data Elements

caDSR Overview

• Enterprise-class system/database  for storing metadata, 
with APIs, download capability 

• Implements the ISO/IEC 11179 v2 standard, a flexible model 
for describing metadata

• Basic caDSR unit of metadata information to describe a 
datum  - a Common Data Element or CDE 
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• Common Data Element collections in ‘Forms’ are also 
stored in caDSR



6

Data Elements

What is a (Common) Data Element?

A single unambiguously described data point/variable
• The Question
• The Answer

Data Elements support
• Interoperability
• Aggregation of data sets
• Reuse

caDSR Overview:
Metadata Example: Patient Age in Years

Data What is your age?: 32 Local
stored in

caDSR
t d t

Describes 
the data in

What is your age?: 

Metadata

32 Local
database

Person Self Reported Age
(data element)

stored in
metadata
repositoryPerson Self Reported Age

(data element concept)
Age Values
(value domain)

Person
(object class)

Self Reported Age
(property)

Datatype: Numeric
Max length: 10
Version: 2.0
High Value: 999
Low Value: 0
Type: Non-enumerated
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ISO/IEC 11179 Implementation in NCI CBIIT:
Data Element Fundamentals

Use of Controlled Vocabularies
What is it? How do you want to

represent it?
Common Data Element+ =

Object
Class

Property

Data
Element
Concept

Representation

Value
Domain+ =

Data
Element
Concept

Value
Domain

Data
Element

NCI Thesaurus NCI Metathesaurus

Enterprise Vocabulary Services

caDSR & ISO 11179 Training
Jennifer Brush, Dianne Reeves

Data Element Fundamentals
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Libraries of Re-usable Components
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caDSR Tools

• CDE Browser / FormBuilder
• Search for and Download Data Elements
• Collect Data Elements onto Forms and Download Forms

• CDE Curation Tool
• Curate (Create and Edit) Data Element Concepts, Value Domains 

and Data Elements
• Sentinel Tool

• Create Alert Definitions to monitor changes to caDSR metadata 
• Admin Tool

• Main administrative interface to all of the caDSR features and 
components

Purpose of a Metadata Registry/Repository

Provide a location to register variables/descriptors/data 
elements to describe research, applications, etc.

Provide a location for organizational standards, elements for 
widespread use

Support semantic interoperability
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CDE Browser

CDE Browser
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CDE Browser – Use of CRF Standards

CDE Browser – Value Meanings/Definitions
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CDE Browser – Reuse of Elements

Use of Tools and Infrastructure through caBIG®

CDISC
National Heart, Lung and Blood Institute
National Institute of Child Health and Development
National Institute of Dental and Craniofacial Research
National Institute of Neurological Disorders

HL7 Clinical Interoperability Council
Pharmaceutical Companies
Tumor Registries
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National Cancer Institute Center for Bioinformatics
(NCI CBIIT)

NCICB established 2001

• To provide the interoperable biomedical informatics infrastructure, tools, 
and data that biomedical communities need for research, prevention 
and care.

• Bioinformatics provides researchers with the tools, information technologies, 
and analytical methodologies needed to manage large volumes of data.

• Spearheads critical public-private partnerships to develop and disseminate• Spearheads critical public-private partnerships to develop and disseminate 
informatics for managing, analyzing, and sharing information.

Cancer Biomedical Informatics Grid (caBIG®) 

caBIG™ established 2004

• A collection of activities to partner with biomedical technologies 

• To accelerate research discoveries and improve patient outcomes by 
linking researchers, physicians, and patients throughout the cancer 
community

• Goal:  To enable large scale data sharing through the common use of 
applications, infrastructure, and data
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caBIG®: Organization

Domain Workspaces
• Clinical Trials Management Systems
• Integrative Cancer ResearchIntegrative Cancer Research
• In Vivo Imaging
• Tissue Banks and Pathology Tools

Cross-Cutting Workspaces
• Architecture
• Vocabularies and Common Data Elements

Strategic Level Workspaces
• Data Sharing and Intellectual Capital
• Documentation and Training
• Strategic Planning

caBIG®: Organization

Domain Workspaces
• Clinical Trials Management Systems
• Integrative Cancer ResearchIntegrative Cancer Research
• In Vivo Imaging
• Tissue Banks and Pathology Tools

Cross-Cutting Workspaces
• Architecture
• Vocabularies and Common Data Elements

Strategic Level Workspaces
• Data Sharing and Intellectual Capital
• Documentation and Training
• Strategic Planning
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NCI CBIIT: Products 

Tools for researchers
• Biology
• Clinical trials• Clinical trials
• Genomics
• Laboratory support
• Translational research
• Data standards
• Imaging

• NCIA 
AIM• AIM

• Vocabularies
• Radlex

NCI CBIIT: Products 

Tools for cancer researchers
• Biology
• Clinical trials• Clinical trials
• Genomics
• Laboratory support
• Translational research
• Data standards
• Imaging

• NCIA 
AIM• AIM
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Why Use Standards?

• To bring order to mountains of data 

• To permit reuse of data 

• To enable data aggregation, 
• Thus enabling discovery 

• To insure semantic interoperabilityTo insure semantic interoperability
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The Future

• New GOALS
• BIGGER than caBIG 
• “BIG Health”

• IssuesIssues
• Broaden caBIG focus
• Broaden to other platforms
• Broaden to other tool sets

• “Beyond” implications:
• Much BIGGER than NCI CBIIT
• Necessitates adoption and adaption to multiple EXTERNAL Standards 

and Standards Bodiesand Standards Bodies
• Original “seamless interoperability on caGrid” is not ONLY use case to 

satisfy
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The Future 
Focus on Interoperability
Lower the barriers to collaborators
Evolve our architecture and tools
• SAEF is an architectural framework
• Supports Scalability

Current tooling is undergoing change
• Requirements-gathering
• Use Case documentation
• Improvement in our tools and work processes
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Contextualizing SAEF

• SAEAF:  …portions of a methodology, and a framework for defining an EA, a 
robust, durable business-oriented set of constructs that provide extensibility, 
reuse, and governance.

Service Oriented
Architecture

Specification-development org

Reference Model
For Open Distributed
Processing Model Driven 

Architecture

Computable Semantic
Interoperability

Requirements Elicitation Process

Init1 
• MDR/Knowledge 

repopsitory
• Model Repository

Init3
• Rules
• Contracts
• Behavior 

Semantics

Init5 • New Vocabulary

36

Other
• SII Future 

Innovations –
Integration
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The Future

Curation and Maintenance of Metadata Registry continues

New Semantic Infrastructure is projected to be available late 2011New Semantic Infrastructure is projected to be available late 2011

Migration Strategy planning is underway
• Protect investments of our partners
• Improve processes and tooling

caDSR Users: Training
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Now it’s Your Turn!

Thank you!Thank you!


