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Translational Research Overview

Basic Biomedical Research Basic Science Clinical Science N Knowledge Into improved Health
to Human Studies and Knowledge Clinical Practice and |
Health Decision Making

Source: “Central Challenges Facing the National Clinical Research Enterprise”, Sung et al, JAMA, 3/12/2003 pp 1278-1287



HSSC’s Informatics Goals

Provide Informatics Support for Statewide Clinical
and Translational Research

* Significantly increase the number, efficiency and
subject recruitment of multi-site clinical trials in SC.
Enable SC to function as an integrated clinical trials
network.

* Provide enabling tools for researchers - a “one-stop-
shop’- that allows research participants to be
seamlessly recruited from across SC.

* Allow clinical discovery projects by linking to
biological specimens and omics data.
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Statewide support for translational
research through Informatics Solutions
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Concept of a Portal and “One-Stop-
Shop” for Researchers.

~¢

- South Carolina Clinical and Translational Research Institut...[- [D ()(

6@- £ hitps: //www sctrinstitute.crg/fresearch v ¢ X | P~
File Edit View Favorites Tools Help & -

& 4% | ®South Carolina Clinical and Translat... B - B op- yPage~ GTooksy

T sande010@musc edu | Sign off | My account | wuscream |
S C ' P R South Carolina Integrated
Platform for Researc e ¥
SCTR Home > Messages Actions
07/2472008 - You have 2 clinical trials in progress * - Launch elRB >
SUCCESS Center NI 1234 - envollment 24/50 spend $194k/5240k Launch CTMS >
Ressarch Support > SCTR 12 - envollment 12/15 spend $34k/$50k Collexis Expert Profiing >
; Data Warehouse Analybes >
BIP Service Calalog> 712372008 - eIR blocked study request Request informatics
SCTR “SCTR 1562 - propofol and amnesia” consultation >
M.“ -reason < request consent clanfication> Create Data Request >
Services > -CLICK HERE - 1o view delad Apply for SCTR Voucher >
Collaborative tools > ! Reminder - Next subject for study “SCTR 12 Resources
finks > Propofol and awareness” has protocol
Useful appointment at GCRC on 07/25/2008 at 8 00am My Clinical Trials > = A
.
Conlact us > ; My SCTR Vouchers > =
subject email - “Dr Sanderson, | would ke -
to descuss participating in your study . * . MyDola Requess > R S
SCTR Data Dictionary >
e *

& & Internet ®100% -
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What’s Different about Research
Informatics?

According to Vi Shaffer, Research Vice President and
Global Industry Services director for healthcare at

Gartner, SCIPR is an ACRIS (Advanced Clinical
Research Information System):

Market penetration only 1% (as of 2008)*

“Academic medical centers that do not invest in ACRIS
will have increased difficulty competing for research
contracts and grants, and will face diminished stature
and funding within a few years.™

“Includes an enterprise data warehouse (EDW) able to
bring in data from EHR systems and other clinical

Wk
Sources.
*Gartner Hype Cycle for Advanced Clinical Research Information Systems, Ga rtner
»

June 2008, Vi Shaffer
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How?
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Fund and Build an Organization...
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Wins — a single Electronic IRB
system (ClickCommerce)

_—
Greenville Hospital System - =~ ———
Spartanburg Regional Healthcare System
Clemson Ip R y
University : = = .

New studies use
ClickCommerce

eIRB across
most HSSC.

Palmetto Hea

University of South Carolina

MUSC by Q2-2010

Medical University
of South Carolina
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Wins — Shibboleth
Authentication and Trust

Greenville Hospital System

Clemson
University

Spartanburg Regional

Welcome at Resource

CJE:> [https://www.resource.ex/

You successfully logged in.
Available Cpntent:

Welcome at Resource

CJE:> [https://www.resource.ex/

You successfully logged in.

Where Are You From?
¢¢ [ https:/fwww.wayt.ex/ |
Select your Home Organization

[ unwersity A |
[Submie ]

University B Login Page
w Lhttps://www.uni-b.ex/ ]
Authenticate yourself

s e
el —

IWII“J

Allows Statewide
User management

Medical University
of South Carolina

‘ % Shibboleth.

Web Single Sign-On and Federatng Software

"
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We Have Started Building the SCIP
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|m Greenville Hospital System

Clemson I Slpartanburg Regional Healthcare System
il ot Project Management
and Support Cores

Hosting
Cores

In Proqgress:

- Data sharing agreements \
* Hosting architecture WP hsccical Uriiversity
« Training staff (Java CAPS) \ &)  of South Carolina

« Building CTSA infrastructure at MUSC

* Collaborating with the South Carolina Health
Information Exchange (SCHIEXx)




A Research Permission Management

=R

(AR0

System — GO grant.

Greenville Hospital System

“My Permissions”
Portal as part of an

Spartanburg Regional Healthcare System Individual’s PHR.
Clemson l . :
University B o L. EEE =
X ) \
f “~
N QT \ .....
. ' ¢ s e =T
\' 7 X
7\ sPalmetto Heaith N | e
$ *

Central Repository
Of Research Permissions
Data (ani2b2 cell). A
Collected from individuals as

- T Medical University
of South Carolina

. Permissionfor
Part of the clinical anfi research Inclusion
Process at HSSC hospitals. Available to

researchers.
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Key Technologies:

* 12b2 ( Informatics for Integrating Biology and the
Bedside

. éava())aps ( The Java Composite Application Product
uite

« REDCap - Research Tools.
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Research Data Access: Red flags!

Researchers

‘

—
Repeat

queries

[
—><_Recombinant

‘

Project -

Distractions

Hospital IT

Unapproved»
research

élinicians
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The Solution: Research Self-Service

@ e D
¥ ="
g L= A
N NR;;S‘?;;'\ ers/ Query De-identified Clinic.al | (.?ore.
Tool Research Data Repository Applications
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Eventual i2b2 Research Flow

Step 1 Step 2 Step 4 Step 5
Clinical i2b2 research mart i2b2 test queries
Data populated (limited — —
data set) —
Warehouse | | ;- c1) =
" (PH)) SiE / ==
(PHI
removed)
Integration
_, Integra Step 6
(data extracts Step 9 %_
and HLT feeds) i2b2 ) IRB request for
mart with PHI data
o id%a:lt:ﬁ?etrs IRB approval S tep 8
-
Step 10 Re-issue query to
data mart with
patient IDs

Clemson Data Center

(Honest Broker and server support) Research data (PHI)
to researcher

—><_Recombinant
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The i2b2 Hive — A Service Orienie
Architecture
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12b2 Hive

Natural Annotating
Language Genomic
Processing Data #2
De -
Identification
Of data

Identity PFT
Management Processing

“Genomic Correlation \maging
Data #1 y Data

12b2 National Center for Biomedical Computing
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iI2b2 Community

United States

» Beth Israel Deaconess Hospital, Boston, MA

» Boston University School of Medicine, Boston, MA
* Brigham and Women's Hospital, Boston, MA

+ Children's Hospital, Boston, MA

* Denver Children's Hospital, Denver, CO

+ Cincinnati Children's Hospital, Cincinnati, OH

* Cleveland Clinic, Cleveland, OH

» Weil Medical College of Cornell, NYC, NY

* Group Health Cooperative

» Harvard Medical School, Boston, MA

» Massachusetts General Hospital, Boston, MA

» Maine Medical Center, Portland, ME

» Marshfield Clinic, Wisconsin

* Morehouse School of Medicine, Atlanta, GA

+ Oregon Health & Science University, Portland, OR
 Ohio State University Medical Center, Columbus, OH
+ Philadelphia Children's Hospital, Philadelphia, PA
» Renaissance Computing Institute, Chapel Hill, NC
+ Tufts New England Medical Center, Boston, MA

* University of California Davis, Davis, CA

* University of California San Francisco, SF, CA

United States (continued)

University of Massachusetts Medical School, Worcester, MA
University of Michigan Medical Center, Ann Arbor, Ml

University of Pennsylvania School of Medicine, Philadelphia, PA
University of Rochester Medical Center, Rochester, NY

University of Texas Health Sciences Center Houston, Houston, TX
University of Texas Health Sciences Center San Antonio, SA, TX
University of Texas Health Sciences Center Southwestern,

Utah Health Science Center, Salt Lake City, UT

University of Washington, Seattle, WA

International

Georges Pompidou Hospital, Paris, France
University of Goettingen, Goettingen, Germany
University of Pavia, Pavia, Italy

University of Seoul, Seoul, Korea

Pharmaceutical

Johnson and Johnson



a i2b2 Web Client - Microsoft Internet Explorer

J File Edit ‘iew Favorites Tools Help

]eBack ~ @ ¥ 2 ©|,OSearch ' Favorites ®| @v =

e x| B3

j Address

http: /healthsciencessc.orgfizb2web/ #

izb2 Query & Analysis Tool

Navigate Terms

=T

B {5 Demographics
w5 Age
EI @ Gender
-] Female
-] Male
O] Unknown
=) 5l Race
- ] Aftican-Ametican
- D] Asian
- O] Native-Ametican
-] Other
-] Pacific-lslander
-] Unknown
- ] White
=) @ Permission Ontology
=) @ Assent for Pediatric Patients
@ Assent by Age Groups
=] @ HIPAA Authorization
O] To use data for Research
@ Who is Authorized to See Data
= @ Informed Consent for Participation in a Study
O] Consent for Self
@ Legal Guardian Consent
@ Mechanism of Permission
bl Permission to be called for a Clinical Trial
=) @ Permission to be Included in a Databank
O] DM~ Databank
O] Génume Databank
[ Lipidomics Databank

Query Tool

Query Name: I African-180-209@20:11:56

Dates| Occurs = 0x |Exc|ude Dates | Occurs = 0x | Exclude

X

Dates | Occurs = 0x |Exclude

O] Asian 210-239 pounds
,@ Pacific-Islander 240-269 pounds
O] Native-Ametrican

Q] Aftican-American % 180-209 pounds

O DNA Databank
O] Genome Databank
D] Lipidomics Databank

ohe or one or drop a
more of AND more of AND term
these these on here
2 oroups [ J[ew Groun ][]

Query Status

Executing query...
Elapsedtime {seconds). 5.3
Query Finished...

Matching patients: 35

&] Done

D e nternet

N L
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i2b2 and caBlG components
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Clinical = == =S
Data - I o =
ikarshouss i2b2research o J —
(+eMPI) mart with PHI .0 hash i2b2 research == -m
ne way has ___mart i2b2 queries
oMP! + ¢ Dates shifted (limited iata set)
Permission
status
Permission Long term success
status

requires the ability
to participate in

Check

gy Encrypted x~

Patient ID Buplcats” Accopted P(%t:%?"')n = grid-based

Sample ID by vol) sample ID 5| collaborative
D rotocols 8| projects such as
(with permissions) 3 these.

Sample Rejected

caTissue

LIMS
Patient ID Patient ID E—
Sample ID Sample ID
Clinical Research > —
protocols

(consented)
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SCIPR
Data Management Overview
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CRDW - Data Acquisition strategy

Over 90% of research-
based queries to an

existing clinical
database used only
these data elements

erf
e o)
g //)[el,oge/'af/ 0 a/ ///7/(,‘3//
*ablg em lgage
/Ca/ /'e
CO/-OI

' Optimizing healthcare research data warehouse deS|gn

through past COSTAR query analysis. S. N. Mur
Morggn G. O. Barnett, andrl\-ll e’hueh ProcABII.X Symp

1999: 892-896

Data Projects

Patient

Demographics

PIX server

Multi-site o Cl-i-?ii;al Driving
User Deliverables data : Biomedical
integration Analysis Recruitment Projects

23
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Greenville Spartanburg ~
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Key Technologies

JavaCAPS
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HSSC will create a data “Trust”

Data Sources
« Clinical notes
Y

v * Diagnoses
.. * Procedures
CI|n|Ca| * Medications
\——/
~—~—" . * Demographics
aster * Provider master
« Code sets
Data « Locations
\——/
N
v « Claims
0 0 * Billing
Financials
\_/
AN
\_/
« Pathology
Laboratory | - Radiology
\ / * Genomics
N
v
R ese arCh « Specialty databases
* Research databases

v . CTMS

\

—><_Recombinant

Audit Logs
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Data Trust
Data Staglng
and
Integration Java
CAPS
Java CAPS ETL
(project Mural)
EMPI \_ )
) A

Greenville

Java CAPS (OpenESB) Service Bus

Palmetto

26



Other Projects

« SCTR/ICTSA

« REDCap Consortium

 CTSA-COBRE collaboration
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* Reduce the time it %
laboratory discoveries tQ beto

treatments for patietts v -

* Engage communiti
research efforts

* Train a new gen/eizl
researchers. _, )

Participating Institutions
A New Members 2009
® Members

28
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Infrastructural Projects 3 Rl USC

SCTR home Website .Rff_efmh Toolki

SOUTH CAROLINA CLINICAL AND
TRANSLATIONAL RESEARCH INSTITUTE

SCTR INETITUTE CARNS $38 MILLION AWMARD FROm SATIOMM,
SNSTIPTES OF MEALTH
e lraamans b
- TS mre B ey \ded e
e g Vgt e 15 et Pe e
B w0 Saiiveent 00 . ST

INTIAALL SUNOOG AT
SO O LSOO SOVLLONMON]

e e
e . AL BT e a S ars swsned
e Chrved Toassumone Scmres bmns K TS0 o e

WINPT o I 0 o ’

MUSC Healch
USC Health

{ CAROLINA C1

SOUTH CAROLINA CLINICAL AND t \1[
NSEATIONAL RESEARCH INSTTTUTY r——yr " g ATIONAL RESE

AP EHome  Ouewion Sem  Adeie Sond U Fonhack!  Log owt

Answers fo0: Resoarch Volurneers Registry
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Research Electronic Data Capture

{2

Map of Consortlum Partners
l " W b Map | Satellite

| AR ,_ v '
n. : <

H

YO

-

-----

, Consortium Partners Q Multi-Center Partners
» For more information see http://project-redcap.org/

30



REDCap Tools

» Development: initiated at Vanderbilt and includes >90 active
institutional partners (including MUSC)

» What are the tools?

A secure, web-based application designed exclusively to support
data capture for research studies

Intuitive interface for data entry (with data validation)
Includes an advanced survey tool

Export procedures for common statistical packages (SPSS, SAS,
Stata, R)

Other features include branching logic, calculated fields and data
de-identification

Graphical data representation

31
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INBRE: 23 statewide networks (1 in SC)
COBRE: 83 thematic research centers (4 in SC)

32



[1EN ~ A
U
(AR

COBRE in Lipidomics Portal
Administrative Supplement

» Capitalizes on Informatics team
infrastructure

* |nterfaces with CTSA

* Provides access to state of the art
Bioinformatics tools

33
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