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Citation of NHLBI Grant Support
Medline 1990-2002

> Citing HL grant support, average 7100/year
> “Chokepoints” in the Research Enterprise?
» Number of publication pages?
> Accessibility to data?
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: Bioinformatics =

Informatics tower of Babel

" Each research community
speaks its own scientific
“dialect”

- Publishes in specialty
journals

- Creates its own databases

" Each analytic tool requires
custom inputs and outputs

" Integration critical to
achieve promise of :
molecular medicine ] R



. iiformatics Grid

caBIG infrastructure joins diverse data
within an institution
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caBIG will join together cancer research communities
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Electronic Research

Sleep Research capabilities must keep pace with the
expansion of modern research capabilities

Accessibility
— Information that is not electronically accessible is quickly lost

New Approaches

— Systematic collection of electronically interpretable information is
needed to foster integrative approaches, e.g. pathway and network
models

Use the Information collected more efficiently



NIH

e Data Sharing Policy
e Current capabilities

e Future Directions



FINAL NIH STATEMENT
ON SHARING RESEARCH DATA
2006

* All investigator-initiated applications with direct
costs greater than $500,000 in any single year will
be expected to address data sharing in their
application.

e Data should be made as widely and freely
available as possible while sateguarding the
privacy of participants, and protecting confidential
and proprietary data.

 http://grants2.nih.gov/grants/policy/data_sharing/


http://grants2.nih.gov/grants/policy/data_sharing/

FINAL NIH STATEMENT
ON SHARING RESEARCH DATA
2006

 Final Research Data
“The recorded factual material commonly accepted in the
scientific community as necessary to document, support,
and validate research findings. This does not mean
summary statistics or tables, rather, it means the data on
which summary statistics and tables are based.”

e The guideline does not stipulate the precise content for
documentation, formatting, presentation, or transport of
data.

o http://grants2.nih.gov/grants/policy/data_sharing/


http://grants2.nih.gov/grants/policy/data_sharing/

FINAL NIH STATEMENT
ON SHARING RESEARCH DATA
2006

Unique Data
Data that cannot be readily replicated

Documentation

Documentation is needed to ensure that others can use the
dataset and to prevent misuse, mis-interpretation, and
confusion. Documentation provides information about the
methodology and procedures used to collect the data,
details about codes, definitions of variables, variable field
locations, frequencies

Attribution
scientific authors to acknowledge the source of data upon
which their manuscript is based




Federal Health Initiative
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Summary: Technology and Standards for Health Care
Standards and Messaging Standards : for:
Standards Organizations HLY Cli | data
Financial data, HIPAA mandated tranzactions
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LML American Society for Testing and Materials (ASTM)

http://aspe.hhs.gov/sp/nhii/standards.html



Many Stakeholders and Their
Representatives in Developing
Standards

- National and International Coordinating Organizations
— International Organization for Standardization (1SO)
— American National Standards Institute (ANSI)
— European Committee for Standardization (CEN)

« Standards Development Organizations
— Health Level Seven (HL7)
— International Conference on Harmonization (ICH)
— Clinical Data Interchange Standard Consortium (CDISC)

« Government Organizations
— FDA Data Council
— Consolidated Health Informatics (Federal Interagency)



“Electronic Health Record”
circa 2003
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Circle of Life

to drive

the simulation
to compare with
simulation results

to create
the model

A Research Scenario

input
conditions

geometry
Simulation
biology solution
process
physics

solved variables

variables K_/
of interest of interest

Altman 2004



win Ontologies are essential to
= make sense of biomedical data

FlyBase
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TIFF (Uncompressed) decompressor
are needed to see this picture.
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2. Integration Versus Interoperabilimgmm

See for example “Austrilia releases e-health framework,” FCW.Com, August 22, 2005 (4th

* Integration: * Interoperability:
— Participant systems are — Participant systems remain

assimilated into a larger
whole

Systems must conform to a
specific way of doing things
Connections (physical and

logical) are brittle

Rules are programmed in
custom code, functions, or
scripts

Standard data vocabularies
are encouraged

autonomous and
independent

Systems may share
information without strict
standards conformance

Connections (physical and
logical) are loosely coupled
Rules are modeled in
schemas, domain models,
and mappings

Local data vocabularies are
encouraged

Source: Semantic Information Interoperability in Adaptive Information, by
Jeffrey Pollack and Ralph Hodgson, Wiley Inter-Science, 2004, page 38.




Levels of Inter-operability

e Basic
— Message Exchange

 Functional
— Formats, message syntax

* Semantic
— Controlled vocabularies, ontology



“World of Standards” 2003
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LOINC

harmne
Logical Observation Identifiers Names and Codes (LOINC®)
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NIH Research: A Multi-Level Approach
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“Centrally-Driven” Model (e.g. NCI caCORE)

- rapid implementation = NIH platform available today

- data harmonization = maximizes data integration and “sharing”

- ideal to leverage large-scale resources and clinical research

“Community-Driven” Model (e.g. NCRR BIRN)

- operating principle: members “Must Give to Receive”

- ideal for focused electronic interdisciplinary collaboration
« NIH platform under development (FY05-FY06)

Other models for specialized electronic collaboration
« Alliance for Cell Signaling (NIGMS)
- BioSPICE (DARPA)




Center
for
Bioinformatics

building common architecture, common tools, and common standards

access participating

portals [ group nodes
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Summary

« Knowledge Integration and Application
using computational and analytical tools
to find, select, distil and present information

- Data Acquisition and Management
defining data and the processes used for data collection

e Research Teams

enhancing collaboration between biomedical
and computational investigators



