
In order to share information between these two systems, they need to use common patient identifiers and agree 
on patient attributes. i2b2 provides a mechanism to store additional identifiers, so i2b2 could contain a map from 
PATIENT_NUM to PATIENT_DID values. However, because data in these systems is often de-identified (or 
anonymized) for HIPPA compliance, it is still tricky to map patient identifiers.  We would use one of the 
following  methods for linking identifiers:
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Introduction
Both caIntegrator2 and i2b2 are open source systems for translational research built with NIH funding.

• i2b2 provides clinical investigators with the software tools to collect and manage project-related
clinical researchdata. Clinical datais storeddirectly insidethei2b2 datamart.

3. User Interface
The final component of an integrated i2b2 and caIntegrator2 system  is a common user interface for 
researchers. The user interface should allow a researcher to select a set of subjects based on demographics, 
medical history, and biomarker data. Additionally, it should allow a researcher to fetch data from either 
system, and view a summary of the results. Both applications will leverage i2b2’s logic and workflows for 

1. Mapping data from one database to another. This may be the simplest solution for existing systems. However, 
caIntegrator2 cannot store medical records in the same level of detail as i2b2, and i2b2 cannot store 
biomarker records in the same level of detail as caIntegrator2.

2. Loading all systems simultaneously through a common ETL process is thus the proposed solution, because it 
preserves all the data and allows auditing during the loading process.

2. Application
Both i2b2 and caIntegrator2 are written as enterprise Java applications with modular interfaces.

i2b2 caIntegrator2
i2b2 is implemented  as a set of “cells” connected together 
through web services

Applications within the caBIG suite are also implemented as a set 
of services that communicate through well defined interfaces

clinical researchdata. Clinical datais storeddirectly insidethei2b2 datamart.
• caIntegrator2 is a system  for managing and querying data about clinical research projects. Clinical 

research data is stored separately in other databases; caIntegrator2 catalogs metadata about studies and 
provides a system for querying these databases and presenting the results in an integrated user 
interface.

The goals of both projects are very similar, however they have different strengths and weaknesses.

system, and view a summary of the results. Both applications will leverage i2b2’s logic and workflows for 
establishing projects with IRB governed data sets to assure that any data returned is suitably controlled to IRB 
requirements.

Example Use Cases

1. SNP Analysis of Type II Diabetes patients. A medical researcher is interested in finding new genetic 
markers for Type II Diabetes . The researcher knows that his institution has implemented processes in 
medical clinics to log useful information about patients diagnosed with Type II Diabetes (or who present 
with symptoms with Diabetes). Additionally, he knows that there SNP results are available for a large 
number of patients.

The researcher uses the i2b2 workbench to search for two sets of subjects: a test population and a control 
population, both of whom have SNP data available. He discovers a suitable test and control population, 
then uses the analysis tool to look at Linkage Disequilibrium diagrams for the two subsets.caIntegrator2 Application

i2b2 caIntegrator2
Strengths • Mature tools for loading, reading, and storing 

complex clinical data from a variety of 
different sources

• Includes query tools for selecting cohorts 
using business logic that has been approved by 
IRBs at multiple institutions 

• Can be used with the Ontology Mapper 
application, allowing data from many different 

• Provides metadata for searching through and 
locating biomarker and imaging data across 
different caBIG systems

• Allows users to query and view data using other 
caBIG tools

• Allows users to query and share data across 
institutions through caGRID

It would be advantageous to combine caIntegrator2 and i2b2 to leverage the strengths of both projects and
provide a best of breed translational research toolkit.

High Level Design 

Integration of i2b2 and caIntegrator2 needs to take place on  three different levels

1. Data Integration. Develop ETL processes and data models to allow queries systems

2. Application. Develop logic to allow cohort selection and data queries across the two systems

then uses the analysis tool to look at Linkage Disequilibrium diagrams for the two subsets.

2. 
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application, allowing data from many different 
clinical data systems to be easily added

Weaknesses • Not able to effectively incorporate biomarker 
data into queries and results.

• Only has limited abilities for loading and 
modeling complex clinical data.
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An investigator works to establish a study of 
patients with a rare tumor type and a treatment 

BroadBroad
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To integrate i2b2 and caIntegrator2, we propose writing a set of i2b2 cells designed to fetch data from 
caIntegrator2 and vice versa:

• i2b2 Query Cell. This cell  makes data from  i2b2 available to caIntegrator2, including information about 
the i2b2 ontology, subject ids for cohorts with specific properties, and data about specific subject ids. This 
would allow applications using the caInteagrator2 user interface to fetch data from  the i2b2 database.

• caIntegrator2 Query Cell. This cell makes data from caIntegrator2 available within i2b2, including 
information about the  data sources available within caIntegrator2, subject ids for cohorts with specific 
properties, and data about specific subject ids.

2. Application. Develop logic to allow cohort selection and data queries across the two systems

3. User interface. Provide an interface for end users to select cohorts , query the data, and view reports

1. Data Integration
To integrate these two systems, we  will carry a common unique patient identifier between i2b2 and the 
biomarker data repository.  For example, caIntegrator2  stores patient attributes in the PATIENT table, and 
i2b2 stores patient attributes in the PATIENT_DIMENSION table.

caBIGcaBIG DatabaseDatabase i2b2 Databasei2b2 Database

patients with a rare tumor type and a treatment 
with an experimental therapy within a trial. The 
results of the clinical observations for the trial are 
structured and stored in i2b2. Tumor vs. normal 
samples are collected with tumor samples at 
multiple time points and stored in caArray. 
Investigators use the query interface to select 
responders to the drug vs. non-responders and 
review the gene expression pattern by subject for 
pathways of interest in a heatmap generated 
through a remote Broad GenePattern server.

PatternPattern

i2b2i2b2 caArraycaArray

caIntegrator2caIntegrator2


