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Our Vision for Informatics

• Data are accessible - privacy is protected
• Broadest possible array of health data 

available for research
• Researchers focus on questions more 

than queries
• Data and tools are standardized so they 

can be shared
• Advancing health equity is foundational



Our “EcoSystem”

• BMC is largest safety net 
provider in New England

• Nearly all CHCs are FQHCs
• EHR-based care 

• BMC since 1999
• CHCs since 2003

• Epic EHR in use at nearly 
all sites since 2015 (three 
instances) 



Agenda

• Tools and Resources
• BMC Clinical Data Warehouse (CDW)
• i2b2, SHRINE, ACT Network
• TriNetX
• NC3
• Consultation Service

• Data for Equity (D4E) Project

(Please chat in questions – we will address as many as possible at the end)



BU-CTSI Clinical Data Resources and Networks

*

* de-identified limited dataset



Our National Networks



BMC Clinical Data Warehouse (CDW)

• BMC CDW research infrastructure has grown with 
support from BMC and ACO

• 3 FTE research data analysts

• Specialized focusing on ACO analytics and HSR

• With COVID, group became the primary point of 
contact for all COVID-related CDW work

• Fee for service model supports ongoing work and 
scalability

• Requests should be directed to: CDW@bmc.org

• Or…

mailto:CDW@bmc.org




i2b2

• “Informatics for Integrating Biology with 
the Bedside”

• Open-source software based on the MGH 
Research Patient Data Repository (RPDR)

• Collection of modules or “cells” constitute 
the i2b2 “hive”
• De-identified clinical data repository
• Data linked to standardized vocabularies
• Web-based query and analytic tools

• Available at BMC/BUMC since 2009



i2b2 Core Data Elements

• Patients
• Observations (Facts)
• Concept Libraries (Ontologies)





Patients – Site 1

FName Lname DOB MRN Site Gender Race …

PD Patient 10/31/2000 1234 SIte1 M B

Patients 

ID Birth_Date Sex_Cd Race_Cd …

12 11/07/2000 M B

Clinical Data – Site 2

MRN Observation_date Observation Value …

ABCD 2/15/2010 Hct 11.1

ABCD 2/15/2010 MCV 70

Billing Data – Site 1

MRN Visit_date Location Dx1 Dx2 CPT1 CPT2 PrimIns

1234 1/15/2010 Pedi PC 123.4 125.8 90214 90213 MassHealth

Patients – Site 2

FName Lname DOB MRN Site Gender Race …

Peter Patient 10/31/2000 ABCD Site2 M B

Observation_facts

ID Concept_Cd Start_Date Value Location_Cd End_Date …

12 PrimCareVis 1/22/2010 Site1 Site1

12 Dx 1/22/2010 123.4 Site1

12 Dx 1/22/2010 125.8 Site1

12 Proc 1/22/2010 90124 Site1

12 Proc 1/22/2010 90254 Site1

12 Ins 1/22/2010 Medicaid Site1

12 PediPulm 2/22/2010 Site2-PediPulm Site2

12 Dx 2/22/2010 123.4 Site2

Observation_facts

ID Concept_Cd Start_Date Value Location_Cd End_Date …

12 PrimCareVis 1/22/2010 Site1 Site1

12 Dx 1/22/2010 123.4 Site1

12 Dx 1/22/2010 125.8 Site1

12 Proc 1/22/2010 90124 Site1

12 Proc 1/22/2010 90254 Site1

12 Ins 1/22/2010 Medicaid Site1

12 PediPulm 2/22/2010 Site2-PediPulm Site2

12 Dx 2/22/2010 123.4 Site2

12 Hct 2/22/2010 11.1 Site2

12 MCV 2/22/2010 70 Site2

Observation_facts

ID Concept_Cd Start_Date Value Location_Cd End_Date …

12 PrimCareVis 1/22/2010 Site1 Site1

12 Dx 1/22/2010 123.4 Site1

12 Dx 1/22/2010 125.8 Site1

12 Proc 1/22/2010 90124 Site1

12 Proc 1/22/2010 90254 Site1

12 Ins 1/22/2010 Medicaid Site1

Link Table 

ID MRN Site

12 1234 Site1

12 ABCD Site2

Link Table 

ID MRN Site

12 1234 Site1

Staging Area (PHI containing data)

i2b2 Repository (de-identified data)

Billing Data – Site 2

MRN Visit_date Location Dx1 Dx2 CPT1 CPT2 PrimIns

ABCD 2/15/2010 PediPulm 123.4 125.8 90214 90213 Uninsured



Staging Area

i2b2

Functions:
•MPI linkage
•Data cleaning
•Standardization
(LOINC, CPT, RxNorm, 
ICD9,SNOMED CT)

Data:
•Demographic
•Insurances
•Services
•Medications
•Problems
•Labs
•Clinical Observations

EHR Data

Sites:
• Boston Medical Center
• Dorchester House MSC
• Codman Square HC
• Healthcare for the Homeless
• Greater Roslindale MDC
• Mattapan CHC
• South End CHC
• South Boston CHC
• Uphams Corner CHC

Database
• People
• Facts
• Concepts

Tools
• Query Cell 
• HOME Cell 
• Extracts

BMC-i2b2
• BMC only
• Web accessible
• Aggregate data 
• No additional IRB 

Health Disparities Repository
• BMC + CHCs
• RDP access (with SAS, STATA)
• HOME Cell and data extracts
• IRB approval required
• Independent governance structure

BU-i2b2
Resources and 

Processes



i2b2 Compatible Data

• Demographics
• Problems/Diagnoses
• Medications
• Clinical Observations
• Procedures
• Laboratory Data
• Genomic Data
• Much more…



Ontologies

Facts

Counts



i2b2 Recent Additions



SHRINE





Sample ACT SHRINE Query*

*self-service use of i2b2 query tool for local queries available but      
network wide queries are done with CTSI support



Sample ACT SHRINE Query



Additional projects/activities

BMC Projects

• BMC Cancer Registry Integration

• BP Normalization and Care

• VVV in BP, lipid, and Hgb1C

• Sickle Cell QI (children and adults)

• Sickle Cell BH

• Community-based smoking cessation

• Pneumonia rates in PCV vaccine era

• HPV vaccination and morbidity

• Algorithms for Personalized Decision 
Making

• Vital Village – geographic health effects

• Household Health Study

• Comparative Effectiveness of Bariatric 
Surgical Procedures

I2b2 Networking

• ePROS – psychotropic 
medication use in kids

• ePROS – on- off-label safety

• Insurance switching

• Pediatric uveitis

• Precision Medicine 
Initiative/All of Us





TriNetX website

https://live.trinetx.com/


TriNetX at BMC/BUMC
• TriNetX is global health research network

• Primary source of support is from pharma industry 

• Goals are to connect the world of drug discovery and 
development from:

• Pharmaceutical company to study site

• Investigator to patient

• Via sharing real-world data to make clinical and 
observational research easier and more efficient

• Two pathways for research

• Query tool – user-friendly self-service tool for 
aggregate data exploration (active at BMC)

• Research network participation







Sample Query: Diabetes and A1C Cohort



Sample Query: Narrowing Results Range



Sample Query: Counting Patients



Sample Query: Exploring the Cohort



Sample Query: Predicting Arrivals



Sample Query: Counting Patients













Additional TriNetX Opportunities
• TriNetX Research

• Collaboration between 50+ HCOs

• Aggregate queries available through query tool

• Limited datasets (LDS) can also be requested

• Downloads of potentially very large LDS require IRB 
protocol, approval, and funding

• Next year hope to add death data claims 

• Trial Connect
• Industry partners reachout (blinded) to potential 

sites using aggregate counts

• Interested sites respond to invitation for further 
discussion





NC3 Goals

• Establish a central registry of patients who have 
been tested for COVID or have a clinical diagnosis 
of COVID. 

• Harmonize COVID clinical data extracted from 
federated clinical repositories associated with one 
of several Common Data Models (CDM) (ACT/i2b2, 
PCORNet, OHDSI, TriNetX)

• Provide secure analytic platform for analytics using 
minimum required identifiers (HIPAA limited data 
set, de-identified, synthetic)

Additional information at: https://ncats.nih.gov/n3c

https://ncats.nih.gov/n3c




Expertise Legend: ACO-Accountable Care Organization, BI-Bioinformatics, CDS-Computational and Data Sciences, CRI–Clinical 

Research Informatics, EHR-Electronic Health Record, Encryption and Data Security (EDS), HSR-Health Services Research, i2b2-

Informatics for Integrating Biology and the Bedside, ML-PA-Machine Learning/Predictive Analytics, MH-Mobile Health, OMOP-

Observational Medical Outcomes Project, PH-Population Health, RD-Registry Development, SME-subject matter expert, TBC-

Technology-based Behavior Change 

BU-CTSI Biomedical Informatics Core Key Personnel

Investigator Expertise Roles

William Adams CRI, Epi, i2b2 Director, clinical and population health informatics lead, manages and 
promotes i2b2 and OMOP networks

Eric Kolaczyk CDS,ML-PA,EDS Computational and data science lead

Marc Lenburg BI Bioinformatics lead, CRC bioinformatics liaison

Rebecca Mishuris CRI, EHR, PH EHR innovation research, ITS-liaison, Epic SME

Christopher Shanahan CRI,RD CRITC lead, app and registry SME, addiction informatics SME

Ioannis Paschalidis CDS,ML-PA Machine learning, prediction, School of Engineering liaison

Belinda Borelli MH, TBC Mobile/Digital Health lead technology-based behavior change SME

Heather Hsu HSR, PH, ACO Population Health and ACO Analytics lead, data governance

Martha Werler PHI, Epi, PH Public Health Informatics, promotes Optum and other data

Adam Gower BI Bioinformatics analytic support, OpenSesame and GeneHive







Data for Equity (D4E)



48

Social Determinants of Health | Healthy People 2020 

Contributions to Health Outcome 
Composite Score*:

• 47% socio-economic factors
• 34% health behaviors
• 16% clinical care
• 3% physical environment

*Hood et al / Am J Prev Med 2016;50(2):129–135



www.bmc.org/health-equity-accelerator



OHDSI/OMOP Common 
Data Model*

+

*Used by N3C, AllofUs, many other academic institutions



www.ohdsi.org

http://www.ohdsi.org/


Data for Equity (D4E) Platform - 2022

• 20-year integrated clinical dataset  

• CHCs and BMC

• Rich location-based data

• Common data governance

• Common data model (OMOP CDM)

• Shared software and analytic code 

• Open-source learning community (OHDSI)

• De-identified population level research 

• HSR, CER, ML, AI, QI



Thank you for joining us today!

For additional questions please contact:

Nicholas Trombley (nst5775@bu.edu)
Bill Adams (badams@bu.edu)

(or visit the BU-CTSI website and put in a request)

mailto:badams@bu.edu

