
i2b2 Roadmap 
June 18, 2013 

Shawn Murphy MD, Ph.D. 
Michael Mendis 

Nich Wattanasin MS 
Lori Phillips MS 

Wensong Pan MS 
Janice Donahoe 

Susanne Churchill Ph.D. 
Isaac Kohane MD, Ph.D. 



I2b2 Roadmap 

1 – Supporting cohort discovery and recruitment “out of 
the box” for clinical and observational trials. 
 

2 – Supporting future query systems either outside of the 
Data Repository or within NoSQL systems. 
 Imaging 
 Genomics 
 Text  / Unstructured data 

 

3 – Supporting add-on plug-ins, web services, and ETL 
processes 



Supporting cohort discovery and recruitment 

First - Allow Manager to obtain Identified Patient Sets 
 
 First step in creating a new data mart 

 
 Patient MRNs can be obtained though Workbench or though 

Identity Management Cell for Web Client 
 

 Assumes Patient Mapping table contains the list of encrypted 
MRNs mapped to i2b2 patient numbers (could be plain text 
MRNs depending on site policy) 



Working with patient sets – Patient Set Viewer 



Drag single or sets of patients into View 



Drag 



Patient Sets are first-class objects (like queries) 

 
Patients are first-class objects and can be used in queries 

and grouped together in Workplace Cell 
 

Patient Mapping table can manage groups of patients for 
projects in one database 



Patient is a first-class object 



Creating computation Patient Sets from patients 

Add Patients to the Query Tool 

Run the Query . . . 



Creating Patient Sets 

New Patient Set appears in Previous Queries & Patient Sets Views 



Patient Sets in mapping table are strategy to 
creating several projects in one database 
 
Patient Mapping table can manage groups of patients for 

projects in one database 



Workflow to support Clinical Trials  
Person does query as obfuscated user in large data mart 
Optimal query results can be used to create request for 

approval so that patients can be viewed as a limited data 
set 

Approval is obtained and a new project is created where 
those patients in the Optimal patient set can be viewed in 
plug-ins such as timeline, charts, and de-identified 
SMART views. 

Patients are carefully screened in limited-data displays to 
sort into good candidate patients for the Clinical trial. 

PHI is viewed on the truly Optimal patients in a specially 
Audited view that resembles EMR 

PHI enables patients to be contacted though mechanisms 
that abide by hospital policy 

 



Management of Projects 

“demo” project has the following i2b2 patients 
1000000001 
1000000005 

 
“demo2” project has the following i2b2 patients 

1000000001 
1000000126 

 
* Patient number 1000000001 exists in both projects 

 



Mix and match ontology tables and patient 
databases for various projects. 

X 

Y 

Z 

X Y 

Z 

ONT CRC 

Y X Z 



Patients in PATIENT_MAPPING table for the 
two projects called demo=X and demo2=Z 



CT Web Client being developed by CBMI 



Supporting Future Query Systems 

Supporting future query systems either outside of Data 
Repository or NoSQL 
 Imaging 
 Genomics 
 Text  / Unstructured data 

 



Genomic 
Subsystem 

Imaging 
Subsystem 

I2b2 
Project Registries 

Supporting Future Query Systems 

Other concepts  
found in CRC 

Genomic 
concept 
found in 
Genomic 

Subsystem 



Query Command Result 

Mixed 

DEL:Chr Send to M done 

Male/Diab/PS Run Query processing 

Depends upon Patient Set Infrastructure 

CRC 
Subsystem 

Plug-in 

Male Diabetes DEL:Chr3 

Subsystem 
Plug-in 

DEL:Chr3 

HIVE:153 

HIVE:149 

HIVE:132 



Depends on Ontology Management Tools 





Depends on Management of Patient Identity  

• Identity Management (IM) cell 
is one of the primary core cells 
within the i2b2 hive 
• Capable of converting i2b2 
patient numbers back into 
identifying MRNs 
• Allows multiple identifiers to be 
resolved by an Enterprise Master 
Patient Indexes 
• Allows auditing in to be 
centralized among multiple cells 
 



Enables Data flow of next-gen sequencing 

base calls from the sequencer 

FASTQ files with base calls  

SAM with standard alignment 

VCF digests variants 

GVF maps to ontologies 

De-
identified 

Data 
Warehouse 

Map-Reduce 
Queries 

Sequence patterns 



Supporting community add-on plug-ins, web 
services, and ETL processes 

Streamlined management of download process for 
supporting plug-ins (will discuss tomorrow) 
 

Web service architecture to feed data to i2b2 
 

ETL Bulk loading and Library (will continue tomorrow) 



Services ETL Cell from SMART 

EHR systems will generate C-CDA compliant Continuity 
of Care Documents (CCDs) as part of Meaningful Use 

The Services ETL cell (SETL) will support their use to: 
 Retrieve the latest information on a patient 
 ETL CCDs into i2b2 
 View CCDs in SMART apps 
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SETL 
 

Continuity of Care 
Documents 

 

SMART 
 

Data 
Repository 

(CRC) 



Data flow with Services ETL 
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Mapper 

SMART 
 

Data 
Repository 

(CRC) 

SMART 
APP 

SETL 
 

CCDA 
Documents 

 

PDO 

RDF 

PDO 

Red = Local Codes 
Green = Standard Terminologies 

PDO 

Query Health CEDD-based 
Information Model 

(Ontology) 

PDO 

PDO 



Project Status 
Currently imports demographics from C-CDA documents 

and the SMART cell can consume them. 
 Running at Partners. 

Design is underway for a full version that will import all 
document sections required by Meaningful Use.  
 It will use Open Health Tools and the C-CDA ontology developed 

as part of Query Health. 

Major CCD sections: 
 Problems – SNOMED 
 Demographics – HL7 Codes 
 Meds – RxNorm 
 Labs – LOINC 
 Procedures – SNOMED 
 Allergies – RxNorm 
 Vitals – LOINC 
 Immunizations - CVX codes 
 Smoking, cognitive, and functional status – SNOMED 
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SMART 
Cell 

Services 
ETL 

(SETL) 
Cell 

CRC 
Cell 

Partners 
Clinical 

Web 
Services 

CCDA R.1.1 Real-time 
Request 

PDO 
Request 

Demographics 
SMART API 

Medications 
SMART API 

Existing Workflow: A SMART 
app makes a Medications API 
call to the SMART cell. The 

SMART cell retrieves 
Medications data from the i2b2 

data warehouse. 

New Workflow: A SMART app 
makes a Demographics API call 
to the SMART cell. The SMART 

cell sends the request to the 
new SETL cell to receive real-

time contact data using a CCDA 
from Partners clinical web 

services 

I2b2 Web Client with SMART 
Plugin 

Services ETL Cell 



Services ETL: Input PDO Request 
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Services ETL: Output PDO Response 
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SMART-i2b2 patient-centric views 

Demographics data is 
retrieved in real-time 
from the SETL cell 



Bulk Loading Observations   

CRC 

FR I2B2 

SSIS 

1 

2 

3 

1. Send the i2b2 file to the FR 

2. Tell the CRC 
the file is ready  
to load 

3. SSIS package 
loads the i2b2 file to 
observation_fact table 



Integration of CRC and FR for file processing 

CRC 

FR 

I2B2 

Native App 

1 

2 

3 

1. Send Bulk i2b2 message (as attachment?) 

2. Tell the CRC 
the file is ready  
to load 

3. Trigger Native 
Bulk Loaders to 
Import files 



Continued Development 

 
Simplification of Temporal Query Interface 
 
Streamline i2b2 Administration 

 
Support of PostgreSQL 

 
 
 
 



Temporal Query Terminology 

2005 2005 2006 2007 2008 2009 2010 2010 

Patient Last Visit 
12/31/2010 

Patient First Visit 
1/1/2005 

Event 1 

Event 2 

Event 3 

First 
Occurrence 
of Event 1 

Span between Last Occurrence 
of Event 1 and First Occurrence 

of Event 3 

Last 
Occurrence 
of Event 2 

Any Occurrence 
of Event 3 



Simplification to the Temporal Query Interface 

Background, non-temporal, part of query tool 
 Changed panel orientation to accommodate longer names, 

modifiers, and value settings 
 Consolidated controls for occurrence and exclusion 
 Panel timing : All occurs in same patient or in same visit  

 
 Interface for temporal queries 

 Everything in an event occurs in one observation 
 
 



Defining Underlying Patient or Visit Set 



Defining Temporal Relationships 



Viewing Temporal Relationships in Time Align 



Viewing Temporal Relationships in Time Align 



Updates 

JBoss 7.1 

All POJO 

Axis 1.6.1 

Oracle 11g 

 



JBoss 7 

Improved Performance 

Better Security 

J2EE 6 

Administration Improvements 

Integrate into Eclipse 



datasource can be 
configured via web 

Patient Dimension 



Debugging in eclipse 



Logging  



Summary 

Supporting cohort discovery and recruitment “out of the 
box” for clinical and observational trials. 

Supporting future query systems either outside of the 
Data Repository or within NoSQL systems 

Supporting add-on plug-ins, web services, and ETL 
processes 

Simplification of Temporal Query Interface 
Streamline i2b2 Administration 
Support of PostgreSQL 

 



Special thanks to… 
 
 SMART i2b2 Team 

 Nich Wattanasin - Project Manager 
 Alyssa Porter - Analyst 
 Stella Ubaha – Developer 
 Jeff Klann - Informatician 
 

 i2b2 – SHRINE Team 
 Nich Wattanasin 
 Michael Mendis 
 William Simons 
 Douglas MacFadden 

 

 SMART Core Team 
 Isaac Kohane – Co-PI 
 Kenneth Mandl – Co-PI 
 Joshua Mandel 
 Rachel Ramoni  
 David Kreda 

 I2b2 Core Team 
 Isaac Kohane 
 Susanne Churchill 
 Shawn Murphy 
 Michael Mendis 
 Lori Phillips 
 Wensong Pan 
 Janice Donahoe 
 Nich Wattanasin 
 David Wang 
 Christopher Herrick 
 Bill Wang 
 Vivian Gainer 
 Andrew Cagan 



Web Resources 

SMART i2b2 Homepage: 
www.smarti2b2.org 

SMART Platforms Homepage: 
www.smartplatforms.org 

 i2b2 Community Site: 
community.i2b2.org 

 i2b2 Software: 
www.i2b2.org/software 

 i2b2 Homepage: 
www.i2b2.org 
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