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i2b2 – what it is 
• Acronym: Informatics for Integrating Biology & the Bedside 

 
• Data model 

– Way to structure observations (facts) about patients 
 

• Integration platform 
– Combine disparate observations into a common data structure 
– Typical examples 

• Diagnoses 
• Demographics 
• Lab results 
• Procedures 
• Genetic information 

 
 



i2b2 – what it is (2) 

• Query tool 
– Cohort identification and study feasibility 
– Structured using Boolean algebra 
– Counts of based based on inclusion/exclusion 

criteria 
– YOU MUST KNOW WHAT YOU’RE DOING!!!! 

 
• Based on Research Patient Data Registry developed at 

Massachusetts General Hospital (MGH) 



Source: https://www.i2b2.org/events/slides/i2b2_OpeningTalk_20110628_Murphy.pdf 

Representing observations in i2b2 



Source: https://www.i2b2.org/events/slides/i2b2_OpeningTalk_20110628_Murphy.pdf 

i2b2 data model 



i2b2 query tool 



i2b2 – what it is not 

• Magic 
 

• Why not? 
– Not sure, but often criticized for it 



i2b2 – what it is not (2) 
• A giant spreadsheet 

 
• Why not? 

– Data dimensionality in the age of the EHR 
• 200K+ potential diagnoses 
• 3K+ different lab tests 
• 60K allergens 
• 60K flowsheets 

…. 
 

– Example – extract of 4K patients 
• 280K diagnoses 
• 1.5 million lab results 
• 130K vitals 

 



i2b2 – what it is not (3) 
• An end-to-end analysis tool 
• A data discovery tool 

 
• Why not? 

– i2b2 was designed to count 
• Data structure can be suboptimal for some analyses 
• “Long & skinny” structure can be confusing 

– i2b2 can be used to represent varying data 
• Designing generalized tools is difficult 

– Often easier to create extracts for use in other 
programs 
 
 



i2b2 – what it is not (4) 
• A replacement for understanding clinical 

workflows 
 

• Why not? 
– Specialty clinics often have customized EHR 

builds 
• Allows for collection of condition-specific data elements 

– However: workflow used to collect data dictates 
where those data are stored 

• Can be almost impossible for non-clinicians to identify 
the most relevant data elements 

 
 



Epic data model (reporting – partial) 

• <image removed> 



i2b2 – what it is not (5) 
• Smart 

 
• Why not? 

– The query tool is dumb 
• It does exactly what you ask (which is not necessarily 

what you think) 
– Example: Find all asthma patients 

• Usual query: Number of patients with ICD-9 code 493.X 
• Other alternatives:  

– Patients with visit to the asthma clinic 
– Patients on clinical asthma registry 
– Patients with order for albuterol 
 

 

 



i2b2 is one tool in a suite of offerings 

• <image removed> 



How is i2b2 being used currently? 
• De-identified cohort queries 

– Generate initial counts, move on to mediated query 
– https://i2b2.cchmc.org (Access tab) 

 
• Mediated data requests 

– De-identified or identified 
 

• Federated network of warehouses / distributed data sharing 
– Broadcast query to several sites, receive aggregated counts 

 
• Multi-center quality improvement / research registries 

– Centers can query own data (patient-level), or data of entire network 
(aggregate counts) 
 

• Quality assurance of genetic lab results (not shown) 
 

https://i2b2.cchmc.org


De-identified cohort queries 



De-identified i2b2 – Data 
• Current (or pending) 

– Demographics 
– Diagnoses  
– Medication orders 
– Procedures 
– Lab results 
– Visit location 
– Surgical History 
– Flowsheets 
– Samples / metadata 
– Existence of notes 

 
 

• Coming soon 
– De-identified notes 
– Outcomes 
– Registry populations 
– Derived phenotypes 

 



Federated networks 

Data and participating sites contingent on project specifics 



Future plans 

• Participation in national data sharing 
networks 
– PCORI National patient-centered clinical research 

network (PCORnet) 
• Summary statistics on warehouse/extracts 
• Upgrade to version 1.7 

– Keyword search 
– Temporal queries 

• “Chart review” workflow / revised UI 
 



Questions? 
 
 

• Funding: 
– R01HS020024  
– R01DK076893 
– UL1RR025758 
– UL1RR026314  
– RC2AR058934 
– U01HG006828 
– R24HL105333 
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