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i2b2 Star Schema can adapt to Multiple 

Fact Tables



FACT TABLES
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Connect to OMOP by building ontology of OMOP 

standard concepts



Use Ontology Tables to direct Queries to proper 

Fact Table view  

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



OMOP Linked into i2b2 software



Personalized Medicine and Genomic technology are critical 

to managing populations
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Source: Personalized Medicine Coalition and innovation.org ; Oliver Wyman

▪ Managing a population involves improving health outcomes of 

the group as a whole by identifying, monitoring and addressing 

health needs of individuals through: 

▪ Subpopulation stratification

▪ Targeted, evidence-based treatment protocols

▪ Predictive analytics



The Partners Biobank

➢ The Partners Biobank provides 

samples (plasma, serum, and 

DNA) collected from consented 

patients. 

➢ 84,000 patients have consented to 

date

➢ Samples are available for 

distribution to Partners 

investigators* to help identify novel 

Personalized Medicine 

opportunities that reduce cost and 

provide better care

*with required approval from the Partners Institutional 
Review Board (IRB). 

Research Discoveries

Data

Samples

Consent

Improved Clinical Care for All Patients



Biobank Integrative Genomics Strategy

Partners BioBank Samples

(Whole Blood Extracted DNA/RNA)

Genotyping

Illumina MEGArray:

Multi-Ethnic GWAS/Exome SNP 
Array

Array Cost: $59/ sample

Transcriptome

Whole  Transcriptome Analysis:

RNA-seq

Array Cost:  

$40-50/sample

Epigenome
Profiling

Methylation Analysis:

HumanM450K Array

Array Cost: 
$150/sample

Genome/Transcriptome Analysis: ~$100/sample

Genome/Transcriptome/Epigenome Analysis: ~$260/sample
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Genotype Data

https://community.i2b2.org/wiki/display/IGD/Loading+Genomic+VCF+Files+into+i2b2

https://community.i2b2.org/wiki/display/IGD/Loading+Genomic+VCF+Files+into+i2b2


From Computation

From Raw Data
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DIABETES TYPE II

APPS TO MANAGE DIET AND EXERCISE

GLUCOSE MONITORING
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Followed for:

Prevention
Diabetes Type II
Hypertension
Heart Failure

In Digitally Driven Healthcare, Disease 
Labels determine Algorithms for Managing 
Patient



Innovations Enabling Digital Care

Digital and IoT 
devices continuously 
output Patient Data

Digital Twin of patient enables 
continuous assessment of 
patient with Real Time 
Algorithms

System drives Pragmatic 
Clinical Trials Leading to 
Continuous Process Improvement

Navigator Model dramatically increases Frequency and 
Convenience for Patient Communication



Data Enclave
Multiple query endpoints feeding into Data Commons for 

Research, Operations, and Clinical Insights
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Computation
1

2

Components:

• Cohort Creation 

and focused data 

extraction

• Managed 

Terminology

• Regulatory 

Oversight

• Libraries of 

Python/R

• Commonly 

formatted data
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Data Enclave

1
Enable Data Extracts, perhaps 

some are Federated

2

Combine and Link data, put in 

common OMOP/i2b2 format

3 Conduit to Data Enclave

Technical Solution Development

4 Healthcare Ready Bundle

Research and Clinical Application 

Projects

FHIR based SMART Apps

I2b2 tranSMART

with Fractalis plugin (next 

version of SmartR plugin)

Jupyter Notebook with AI 

Visualizations – code can 

advance to production

Python/R Environment

full interactive development in 

Data Lake
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FHIR based 

Apps

I2b2 

tranSMART

Education

Jupyter 

Notebook
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Python/R 

Environment
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SAS/SPSS

MATLAB
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EMR

Imaging

IoT

Genomic 
Data

3

Digital Twin for Continuously Assessing 
Patient



Many, many contributions …

Biobank/Phenotyping

◼ Scott Weiss

◼ Beth Karlson

◼ Jordon Smoller

◼ Natalie Bouton

◼ Vivian Gainer

◼ Nich Wattanasin

Healthcare Innovation 

Team

◼ Kavi Wagholikar

◼ Randy Gollub

◼ Calum Macrea

◼ Sandy Aronson

Management

Isaac Kohane

Susanne Churchill

Griffin Weber

Lee Nadler

Douglas 

MacFadden

Christopher Herrick

Victor Castro

Roy Perlis

Beth Karlson

Paul Avillach

Jeff Klann

Michael Mendis
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