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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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Alignment of  Informatics Initiatives 

Statewide support for translational 
research through Informatics Solutions 

CTSA 
Biomedical 
Informatics 

Specific Aims: 
Provide a catalog of 
generic  IT services 
To support Translational 
Research 
In SC 

HSSC’s 
IT 
Business 
Plan 

Specific Aims:  
Build an integrated  
Information system to 
Impact wellness through 
translational research in SC 
(SCIPR) 

GO 
Grant 

Specific Aims: 
Create a Research 
Permissions  
Management System 
for SC 

? caBIG 
Bio- 
repository 



6 

Concept of a  Portal and “One-Stop-
Shop” for Researchers. 
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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 
sources.”* 
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What’s Different about Research 
Informatics? 
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How? 
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Fund and Build an Organization… 

+ 3  
Open 

Positions 

+ 2 

Open 

Positions 

Program Mgt 

OCBIS 

Helpdesk 
Business  
Manager 
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New studies use 
ClickCommerce 
eIRB across  
most HSSC. 

MUSC by  Q2-2010 

Wins – a single Electronic IRB 
system (ClickCommerce) 
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Wins – Shibboleth 
Authentication and Trust 

Allows Statewide 
User management 
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We Have Started Building the SCIPR 
Systems… 

Project Management  
and Support Cores 

Hosting 
Cores 

In Progress: 
•  Data sharing agreements 
•  Hosting  architecture 
•  Training staff (Java CAPS) 
•  Building CTSA infrastructure at MUSC 
•  Collaborating with the South Carolina Health  

Information Exchange (SCHIEx) 

Informatics  
Cores 
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A Research Permission Management 
System – GO grant. 
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Key Technologies: 

•  i2b2 ( Informatics for Integrating Biology and the 
Bedside 

•  JavaCaps ( The Java Composite Application Product 
Suite) 

•  REDCap – Research Tools. 
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Research Data Access: Red flags! 

 Unapproved 
research 

System 
Load 

Project 
Distractions 

Repeat  
queries 

PHI 
Controls 

Unmanaged 
data 

Bottleneck 
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The Solution:  Research Self-Service 
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Eventual i2b2 Research Flow 

Integration 
ETL 

(data extracts  
and HL7 feeds) 

Data Collection 
Patient and 

research data 
from all HSSC 

partners 

Research 
ETL 
(PHI  

removed) 

i2b2 research mart 
populated (limited 

data set) 

i2b2 test queries Clinical  
Data  

Warehouse 
(PHI)  

Clemson Data Center 
(Honest Broker and server support) 

Step 1 Step 2 Step 3 Step 4 Step 5 

i2b2 
research 
mart with 

patient 
identifiers 

Re-issue query to 
data mart with 

patient IDs 

Step 8 

Step 10 

IRB request for 
PHI data 

Step 6 

IRB-approved 
PHI is retrieved 

Step 7 

IRB approval 

Step 9 
Claims 

Schedule 

EMPI 

Etc. 

EMR 

With Permission from  

HIPAA 
FIRE 
WALL 



18 

The i2b2 Hive – A Service Oriented 
Architecture 
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i2b2 Community 
•  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 

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

United States 

International 

Pharmaceutical  
•  Johnson and Johnson 

United States (continued) 
•  University of Massachusetts Medical School, Worcester, MA 

•  University of Michigan Medical Center, Ann Arbor, MI  

•  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 

19 



20 



21 

i2b2 and caBIG components 

i2b2 research 
mart 

(limited data set) 

i2b2 research 
mart with PHI 

i2b2 queries 

Research 
ETL 

HSSC 
Clinical  

Data 
Warehouse 

(+eMPI) 

HIPAA 
FIRE 
WALL 

Discarded Tissue 
protocols 

(with permissions) 

Check 
Permissions/ 

Duplicate 
(by vol) 

Sample Rejected 

Patient ID 
Sample ID 

Encrypted 
Patient ID 
(or RUI) 

Sample ID 

Permission 
status 

TS
T1
23

	  

CTMS	  

Patient ID 
Sample ID 

TS
T1
23

	  

Clinical Research 
protocols 

(consented) 

Sample 
Accepted 

•  PHI removed 
•  One way hash 
•  Dates shifted 

eMPI + 
Permission 
status 

caTissue	  
LIMS	  

C
lin

ic
al

 d
at

a 
lin

k 

Patient ID 
Sample ID 

Long term success 
requires the ability 
to participate in 
grid-based 
collaborative 
projects such as 
these. 



22 

SCIPR 
Data Management Overview 
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Cohort 
Analysis 

Multi-site 
 data 

integration 

1 

1 

2 

3 

Patient  

PIX server 

Diagnosis 

Demographics 

Data Projects 

Labs 

Clinical  
Trial 

Recruitment 
User Deliverables 

Medications 

Problems 

2 3 

n+ 

Architecture, Infrastructure, Governance, Meta data 

Procedures 

Driving 
Biomedical 

Projects 

n+ 

Program Components 

CRDW – Data Acquisition strategy 
Over 90% of research-
based queries to an 
existing clinical 
database used only 
these data elements 1 

1 Optimizing healthcare research data warehouse design 
through past COSTAR query analysis. S. N. Murphy, M. M. 
Morgan, G. O. Barnett, and H. C. Chueh   Proc AMIA Symp. 
1999: 892–896 
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Legal Agreements 

Clemson Recombinant 

HSSC 

MUHA 

Greenville Spartanburg 

Palmetto 

BAAs 

MOU 
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Key Technologies 

JavaCAPS 
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Clinical	  

Master	  

Data	  

Financials	  

Laboratory	  

Research	  

Taxonomy	  

•  Clinical notes 

•  Diagnoses 

•  Procedures 

•  Medications 

•  Demographics 

•  Provider master 

•  Code sets 

•  Locations 

•  Claims 

•  Billing 

•  Pathology 

•  Radiology 

•  Genomics 

•  Specialty databases 

•  Research databases 

•  CTMS 

Measures	  

Greenville	   MUSC	   Palme>o	   Spartanburg	   USC	  

Data	  Staging	  
and	  

	  IntegraCon	  

Data	  Sources	  

Audit	  Logs	  

HSSC	  
Data	  Trust	  

Java	  CAPS	  (OpenESB)	  Service	  Bus	  

Java	  CAPS	  
(project	  Mural)	  

EMPI	  

Java	  
CAPS	  
ETL	  

HSSC will create a  data “Trust” 

With Permission from  
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Other Projects 

•  SCTR/CTSA 

•  REDCap Consortium 

•  CTSA-COBRE collaboration 
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CTSA Consortium: supported by NCRR 
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SCTR home Website 

MAP-R (research application) 

Research Toolkit 

Service Request 

 Infrastructural Projects  
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Map of Consortium Partners 

  For more information see http://project-redcap.org/ 
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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 
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IDeA Program 

MT 

WY 
ID 

NV 

ND 

SD 

NE 

NM 
OK 

KS 

AR 

LA 

KY 

MS 

SC 

WV 

ME VT 

AK 

PR 

INBRE: 23 statewide networks (1 in SC) 
COBRE: 83 thematic research centers (4 in SC) 
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COBRE in Lipidomics Portal  
Administrative Supplement 

•  Capitalizes on Informatics team 
infrastructure 

•  Interfaces with CTSA 
•  Provides access to state of the art 

Bioinformatics tools 
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