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My Career in One Slide

1995-1999
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2003-2006

PhD Student & NLM Fellow @ Columbia University Department of Biomedical
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OSU Medical Center

OSU Medical Center
. University Hospital - 918 beds
. James Cancer Hospital - 178 beds
. Ross Heart Hospital - 160 beds
. Dodd Hall (Rehabilitation) - 72 beds
. OSU East Hospital - 174 beds

Statistics
. 55,316 patient admissions
. 979,951 outpatient visits
. 114,137 ED visits
. 15,562 inpatient surgeries
. 17,949 outpatient surgeries
e Operating revenue of $1.58B

Rankings & Points of Pride

. USN&WR (19 years):
v' 11 specialties ranked

v Top 20 cancer program N C l |l [
v Medical school ranked 11 among CTS A Q"F;j;*”ff“ < Bact
public institutions (gain of 17 CCC Clinical & Translational Epﬂfwj S iscicr
positions since 2003) eyl Science Awards § | 2009.10] 2010
< Top 100 “wired hospital” S s e o

. Founding member of P4MI
. Over 2000 active clinical trials
¢ $1B in expansion activities (2010-2015)




Delivering P4 Medicine

Use bio-marker _ _

technologies to Use risk prqflle to
redict risk of plan preventive care

5 delivery

disease

Predictive Preventive

Personalized
Healthcare

Personalized ‘ Participatory

Desitj and delivgr Patients are actively
adaptive therapies involved in healthcare




Informatics and P4 Medicine

Goal = generate evidence necessary to support PHC delivery

Challenges:
Capture, representation and i
management of high-throughput, D%E;‘ﬁffﬁjﬁﬂf
multi-dimensional data clinical care
Phenotype

Bio-molecular markers
Environmental factors
Patient-reported data

Reasoning
Hypothesis generation
Rapid execution of research
Observational
Interventional

Beyond organizational
boundaries!
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Foundational Premise: Learning from Every
Patient and Improving Care

Instrument Patient
Encounters

(Data + Tissue)

Improve Patient Care

Generate Hypotheses
(Quality + Outcomes) yp

Learn from every patient encounter so that
we can improve their care, their families
care, and their communities care

Verify and Validate

Apply Evidence Hypotheses

Formalize Evidence




Potential Data & Knowledge Resources

é A
« EHR « CTMS
« EDW [ + Bio-specimen
« Bl Platforms Management
* Registries » Databases
* Research Admin.
* Instrumentation
~ Clinical Research /
Enterprise Enterprise
External Educational
4 Resources Enterprise '

+ Databases
+ Literature

* Knowledge
Collections

» Synthesized Data
* Knowledge bases

.




Challenges to Realizing P4 Medicine: The
Informatics Perspective

Integration

Overcoming traditional organizational boundaries
Bridging silos of data, information, and knowledge

Reasoning

Scalable approaches to syntactic and semantic interoperability

Making optimal use of available data to ask and answer
important questions and generate new evidence

Multi-modal decision support

Application
Suitability of current HIT platforms

Delivery of translational biomedical knowledge collections
Cognitive, human factors, and workflow implications




Translational Science and Biomedical Informatics

v Gender
Patient/Population Phenotype v Ethnicity
WY e v Age
v’ Biological Models v Weight
v’ Technologies v Diagnosis
v’ Algorithms v Medical History
e /4
Biological Models & Domain Knowledge
Technologies
e @ natura
; [
| oo — Science
=S %
Tl

Integration, Management,
Analysis, and Dissemination

v’ Literature
v’ Databases

v’ Lab Tests v Terminologies
v Genes v Ontologies
v Proteins I

Patient/Population Bio-markers




Foundational Design Pattern

(1) Stakeholder Engagement & Knowledge Acquisition

Stakehoiders & SMEs

{4) Analysis & Dissemination (2) Data Identification & Modeling

Computational Infrastructure &
Tools

Translational @ Structures

Informatics

Cycle ) Semantics

Annotations
Visualization(s)

Collection(s)

{3) Integration & Aggregation

Payne PR et al. Translational informatics: enabling high-throughput research paradigms. In: Physiol.
Genomics 39: 131-140, 2009




Example Use

Case

¥ triad

Focus On:
Data Federation
Semantics

Multiple Data Types:
Clinical Phenotype
Bio-specimen Management
Knowledge Discovery Tools

Translational Research
Informatics and Data
Management Grid (TRIAD)




TRIAD Approach: Leveraging caBIG Technologies

caGrid is a grid-based informatics platform created by the NCI's caBIG
Initiative, and used to provide a national research data sharing
infrastructure.

The OSU CCTS has extended caGrid to create TRIAD (Translational
Research Informatics and Data Management Grid), a domain-agnostic
version of caGrid, deployed for use locally and by the national CTSA
consortium.

Distributed
Data &
Knowledge

Security & Socio-
Regulatory technical
Frameworks Factors

Knowledge
Management

caGrid middleware



Data Federation Using caGrid/TRIAD

e o

Secure Data

Transfer Data
Model &

Dictionary

Mapping

Benefits:

*Decreased data redundancy
sIncreased local control and
accountability

sLow costs for evolutionary change

S
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Real-time Query &
Integration Tools




TRIAD Architecture @ OSUMC

Shared Tools Shared Infrastructure Biostatistics

Analytic Knowledge Common | ! M Grid X Information
Services*  Management** EDC Tools*** E : anagemen Warehouse

@ll @

Grid-Enabled Translational Research Informatics and Data Management (TRIAD) "Backbone"

Individual Researcher or
Small Research Group

* Analytic Services to include
visual data analysis "pipelining",
image analysis platforms, data
mining/visualization, text mining /
NLP

** Knowledge Management
systems to include shared
terminologies, ontologies, and  |[NEEEEN-—— BN @02 | 2 JUToooononrmmmmmTEmmmmTEmTEnTETeT

Grid API/Toolkit
meta-data repository } Research System

%% ¢ (e.g., CTMS)
*** Common EDC Tools to E—

include web-customizable data
capture instruments leveraging
the Knowledge Management
systems and Information
Warehouse

Web Portal




Example Use Case: Linking Bio-specimens and
Clinical Phenotype Data

Residual Tissue
Collection

[ Patient Consent at :

~>‘ caTissue Suite m‘
! :
i

Research Data

Point-of-Care

A !
Clinical Phenotyping :

(Multiple Sources) )

:

i

|

Federated Query
(Cohort Discovery,
Tissue Annotation)

De-Ildentification Services

IW Broker
Services

ld_entiﬁer

widpping




Functional Architecture

Find patients with phenotype X who
Security & Data also have tissue available... ; Object Models &
Access Policies / Semantic Annotations

Search Interface q

——— =

l\".-—-'"r\'_—-"

Phenotype Data Sources Tissue Bank Management Systems
(Transchart, Information Warehouse, CTMS) (BBR, Leukemia, Others)




Cohort Discovery Portal Interface

* Histon Diagnosis Procedures
= Rgdults
Displaying 110 10 of 21 results. Expodt o Excpd Expor ip X0

[ 4 » M

De-ldentification

Specimen Available: | True j
Sex Genotype: UNKNOWMN

Submit Query
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Fundamental Objective of Applied Informatics

Delivering timely and contextually appropriate data, information, and knowledge in
support of basic science, clinical and translational research, clinical care, and
public health.




caBIG as a Foundation

Organizational Goal Corresponding caBIG Platforms

Improve Clinical Research Capacity * caArray (Array Data Management)
 caTissue (Biospecimen Management)

v Clinical Studies « C3PR (Patient Registry)
v Secondary Use « Patient Study Calendar
v Reporting  caAERS (Adverse Event Reporting)

» C3D (Protocol Management, EDC, Review/QA)

Support Teams » caGrid (Electronic Data Interchange)
v Social networkin » caXchange (Lab Data Service Bus)
_ g » C3D Connector (C3D “Wrapper”)
v' Resource sharing « Lab Viewer (Clinical System “Wrapper”)
v Data sharing « LexEVS (Terminology Management)

» Semantic Media Wiki (Annotated Wiki)
* NBIA (Image and Annotation Sharing)

Accelerate T1 Translation » caGWAS (GWAS query processing)
» GenePattern (Genomic Data Analysis)

4 Knowledg_e tranSIat'_on * geWorkbench (Biomarker Data Analysis)
v’ Hypothesis generation - calntegrator (Translational Data Analysis)




Overcoming Barriers: Socio-technical
Approaches to Enabling Platform Adoption

v" Multimedia
‘ v Workshops
Markgtmg. v Champions
Communications,

Training
(Cross-cutting)

Analysis of End- _

user Requirements, || Workflow analysis
Workflows, and v Interviews
Attitudes v’ Use cases

(Bottom-up)

v Strategic plans Organizational
v’ Senior leaders Needs Assessment

v Funding sources (Top-down)

Platform
Adoption




Next Steps: Combining Science & Service

« Informatics “translation” ) gM methods and stru?turgi
« Workflow and Human-factors Tnovative Ni?jﬂ:;‘é;ﬁgﬁﬁﬂg‘g el
« Models of IT adoption e ' ’

i D latform » Workflow and Human-factors

» “Research on research”







