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What is i2b2?

• A Clinical Data Warehousing and Analytics Platform
• >200 installations worldwide
• Active user community with many plugins and tools
• Open-source (Mozilla license)

• Componentized, extensible architecture

• Curated biomedical ontologies

• Flexible star-schema data model

• Graphical query tool

• https://community.i2b2.org/
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https://community.i2b2.org/


The i2b2 “hive”
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Many Ontologies
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i2b2

The i2b2 Query Tool



The i2b2 Data Model

ontology
PK c_hlevel

PK c_name

PK c_fullname

PK c_basecode

…
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i2b2
observation_fact

PK Patient_Num
PK Encounter_Num
PK Concept_CD
PK Observer_CD
PK Start_Date
PK Modifier_CD
PK Instance_Num

 End_Date
 ValType_CD
 TVal_Char
 NVal_Num
 ValueFlag_CD
 Observation_Blob

visit_dimension

PK Encounter_Num

 Start_Date
 End_Date
 Active_Status_CD
 Location_CD*

patient_dimension

PK Patient_Num

 Birth_Date
 Death_Date
 Vital_Status_CD
 Age_Num*
 Gender_CD*
 Race_CD*
 Ethnicity_CD*

concept_dimension

PK Concept_Path

 Concept_CD
 Name_Char

observer_dimension

PK Observer_Path

 Observer_CD
 Name_Char

1

∞

∞

∞
∞

∞

∞

1

modifier_dimension

PK Modifier_Path

 Modifier_CD
 Name_Char

∞

∞



HARVARD SYMPOSIUM 2020

• Unified Core Data Model for i2b2 and tranSMART

• Core tables, fields, keys, indexes, constraints
• Detailed descriptions of each field
• Best practices and examples for different use cases

Common Data Model for i2b2 and tranSMART



HARVARD SYMPOSIUM 2020

Common Data Model for i2b2 and tranSMART

Single schema, documented, MSSQL/Oracle/Postgres

Single schema, documented, MSSQL/Oracle/Postgres



HARVARD SYMPOSIUM 2020

• Draft version available for 
download! 
• On 

https://community.i2b2.org/wiki/

Common Data Model for i2b2 and tranSMART
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HARVARD SYMPOSIUM 2020

I2b2/tranSMART Bundle
• Run I2b2 and tranSMART on the same database!

• Detailed documentation with step-by-step instructions.

Genomics Analysis Bundle

i2b2 Core

i2b2
Cohort

Selection

EHR
Clinical

VCF 
-omics

tranSMART
Analysis

Tools



HARVARD SYMPOSIUM 2020

tranSMART
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HARVARD SYMPOSIUM 2020

I2b2 and tranSMART on the same database 



i2b2 Community Projects

https://community.i2b2.org/
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https://community.i2b2.org/


Accrual to Clinical Trials (ACT) Data 
Network

18



ACT Research Network
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Query for sites with adequate data Curated, mapped ontology



Genomic Data in i2b2
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Supports Multiple Data Models

21AMIA 2017   |   amia.org

i2b2

OMOP i2b2



HARVARD SYMPOSIUM 2020

• Develop a new feature!
‒ Submit a GitHub pull request
‒ Attest to the DCO (Developer Certificate of Origin)
‒ Ideas: Import/export, client usability, new authentication methods, refactoring, better demo data

• Clean up the Community Projects

• Improve the Documentation

1.7.13: Community Contributions?

https://drive.google.com/file/d/1p72QbqbAjnhXqQT010dTYflrERhU9Leo/view


HARVARD SYMPOSIUM 2020

• Synthea synthetic patient data
‒ 1.5 million patients

• Mapped to ACT Ontology
‒ Demographics, PX, RX, DX, Labs

• Enhanced with COVID Lab Values
‒ 20,000 patients

Synthea/COVID/ACT Demodata



Excercises
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Exercise Set 1: Query

1a) Using the ontology browser and find terms, find how many females had 
circulatory system disease and create a bar chart by age.

1b) How many patients had circulatory system disease and a CPK test >=400 
u/l. (Answer: 5 patients.)

1c) Using the query from 1a, find the number of patients with a diagnosis before 
11/2005. (Answer: 20). 
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Exercise 1 cont’d

1d) Repeat 1c, but now find patients with three or more occurrences of 
circulatory system disease. (Answer: 13) 

1e) How many patients from 1d used a cardiovascular agent medication? 
(Answer: 6)
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Exercise 1 cont’d

1f) Now view these patients as a timeline.
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Exercise 2: Data Export

Export the previous query using the ExportXLS plugin.
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Exercise 2: Temporal query

Among patients over 65, how many have a diagnosis of asthma prior to their 
first ever prescription of bronchodilators?

Answer: 6

Now view this as a timeline as well.
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