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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”

Geiger-Gibson
C.. BB Community Health Center
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ommuni

Boston
Harbor

* 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
e BMC Clinical Data Warehouse (CDW)
e i2b2, SHRINE, ACT Network
* TriNetX
e NC3
 Consultation Service
e 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

Clinical Data

BMC CDW Warehouse

Local Resources

A 4

Faculty & Expert Consultation
Analysts and Data Management

Research Networks

Web-client +
(Prep to research and | . * _<r* ACT Accrual to Clinical
data exploration) |2 b2 (n=100M) Trials Network

(HSR, CER, Analytics) 2+ billion facts (n=165K) Initiative
HOME Cell (1999-present) .
(Health Outcome Monitoring Dragrioyes TriNetX  GlobalHealth
and Evaluation, HSR, CER, Ql) Medications (n=145M) Research Network
Dedicated Servers Gl e N3C National Covid
(Predictive Analytics, Machine . (n=145M) Cohort Collaboration
Learning, Systems Modeling) Encounters >
OHDSI Insurances
(CD2H collaboration, | < SUETR U
HSR, CER, Analytics) Clinical Observations

* de-identified limited dataset



Our National Networks
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Home Page | ACT Netmerk
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Answers at the Speed of
Thought

TriNetXis the global health re:
network that optimizes clinical re
and enables discoveries through the
creation of real-world evidence.
TriNetX combines real-time access to
longitudinal clinical data with state-of-
the-art analytics to answer complex
arch questions at the sp f
thought.

Home Page

VISION
Welcome to the ACT Network

e wision of the ACT pecgect

PURPOSE

ho fundamental purpose of Learn more
tha ACT

Homo

Optimize Clinical Research Analyze Real-World Data Attract Sponsored Trials &

i Collaborate

s, Longitudinal clinical datac
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al Institut

HDS! Home | For

@ COVID-19 is an emerging, rapidly evolving situation.
i i i 0C.

H D I National Center
for Advancing Searet

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS Tranelational Sclences

Research News & Media About Translation About NCATS

Welcome to OHDSI! 3
EUROPEAN OHDSI

The Observational Health Data Sciences and SYMPOSIUM
Informatics (or OHDSI. pronounced “"Odyssey”)
program is @ multi-stakeholder, interdisciplinary

collaborative to bring out the value of health data

a partnership ameng the NCATS-supperted Clinical and

> I | yi nal Science Awal TSA) Program hubs and the
through large-scale analytics. All our solutions , : S (€02H):7, with overall ste: ip by NCATS.
are open-source. — — —— C ors wil ' COVID- 2 t0 answi
P The urney from Data Collaborators willcontribute and use COVID-18 dinical data to answer artical

research questions to address the pandemic.
OHDSI has established an intemational network
of researchers and observational health
databases with a central coordinating center
housed at Columbla University.

About the National COVID Cohort Collaborative
Anew effort called the N3C sms to build a centralized national
ATS N3C Data Er

community can use to study COVID-19 and identfy potential
treatments as the pandemic continues to evalve. @

Read more about us, about our goals, and how
you can help support the OHDS| community.




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

e 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

Data Request Form | Office of H X | 4

O {n g /www.bumc.bu.edu/ohra/using-bmc-and-chc-data-for-research-purposes/data-request-form/ i ¥= :,
D BMC Webmail 8. Amazon.com: Onlin... H Metflix CITI - Collaborative... Greenstone Garden... INSEIR 1 | Institutio... ﬁ COVID-19 State an...

Q Important Announcement

Visit BackZEU for the latest updates and information on EU's response to COVID-19.

Boston University Medical Campus and Boston Medical Center:
Office of Human Research Affairs

About Us HRPP Policies Clinical Data Warehouse Required Training Audits Limited Funding Opportunities ClinicalTrials.gov

COVID-19 (Novel Coronavirus): Please click here for FAQs: Impact of COVID-19 on
Human Subjects Research About Us

HRPP Policies
Data Request Form

Clinical Data Warehouse

Clinical Data Warehouse Services Request Using BMC and CHC

data for research

; : . ) ) ) ) purposes

Please use this form to submit a CDW Data Request. If you are interested in speaking with
Policies and

CDW personnel about your study or request, email cdw@bmec.org and request a consultation. Procedures

Data Request Form
Please provide the following information about your request Please select the type(s) : I

of your request: * Protecting Security of
Research Data

' Counts Information Fees
) Recruitment Study Required Training
O Retrospective Study Audits

O Other ) )
Limited Funding

Brief description of your request: * Opportunities




12b2

* “Informatics for Integrating Biology with
the Bedside”

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

e Collection of modules or “cells” constitute
the i2b2 “hive”

* De-identified clinical data repository
e Data linked to standardized vocabularies
* Web-based query and analytic tools

e Available at BMC/BUMC since 2009



i2b2 Core Data Elements

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



. patient_dimension
12b2 Star Schema v wn  wieess
vital_status_cd VARCHAR{10]
S rarion barth_date DATETIME
| visk | death_date DATETIME
PH  encounter num INTEGER sex_cd CHAR{10)
PK  patient_pum INTEGER age_in_years_num | INTEGER
language_cd VARCHAR({ 100}
inout_cd VARCHAR(10) race_cd VARCHAR(100)
location_cd VARCHAR(1C0) mantal_status_sd | VARCHAR{100)
location_path VARCHAR(TOO) religion_cd VARCHAR(100)
siar_date CATETIME zip_cd VARCHAR{20)
end_date DATETIME statecityzip_path | VARCHAR{200
wisit_blob TEXT{10} patent_blob TEXT{10)
observation_fact
PK |encounter pum INTEGER
PK |concept cd VARCHAR(20)
PK | provider_id VARCHAR[Z0)
PK | start_date DATETIME
FK | modifier_cd CHAR(1)
patient_num INTEGER
vakype_cd CHAR(1}
twal_char VARCHAR(52)
rwal_num DECIMAL{10.2)
valueflag_cd CHAR(1)
quantty_num DECIMAL(10.2)
units._ed VARCHAR{100)
end_Date DATETIME
location_od TEXT{100)
confdence_num | VARCHAR{100)
absenvation_blob | TEXT(10)
concep!_dimension I provider_dimension
PK |concept_path | VARCHAR(700) PK | provider_path | VARCHAR{B00)
concept_cd | VARCHAR(20) provider_id VARCHARIZO)
ABmE_char VARCHAR(2000) A _Char VARCHAR(2000)
concept_blob | TEXT(10) provider_blob | TEXT(10)




MRN Visit_date Location
ABCD 2/15/2010 PediPulm
ABCD 2/15/2010 MCV

— Staging Area (PHI containing data)

Billing Data — Site 2 I Link Table

Dx1 Dx2
123.4

70

125.8

CPT1
90214

CPT2 Primins ID MRN  Site

90213 Uninsured 12 1234 Sitel

12 ABCD  Site2

__ i2b2 Repository (de-identified data)

ID
12
12
12
12
12

12
12

12
12
12

Birth_Date
11/07/2000

Observation_facts

Concept_Cd
PrimCareVis
Dx

Dx

Proc

Proc

Ins
PediPulm
Dx

Hct

MCV

Sex_Cd
M

Start_Date
1/22/2010
1/22/2010
1/22/2010
1/22/2010
1/22/2010
1/22/2010
2/22/2010
2/22/2010
2/22/2010
2/22/2010

ID
12

Race_Cd
B

Value
Sitel
123.4
125.8
90124
90254
Medicaid
Site2-PediPulm
123.4
11.1

70

Location_Cd End_Date
Sitel
Sitel
Sitel
Sitel
Sitel
Sitel
Site2
Site2
Site2
Site2




BU-i2b2
Resources and
Processes

Staging Area

Functions:

*MPI linkage

eData cleaning
eStandardization
(LOINC, CPT, RxNorm,
ICD9,SNOMED CT)

BMC-i2b2

* BMC only

* Web accessible

* Aggregate data

* No additional IRB

|

— i2b2

Database
* People

* Facts

* Concepts

Tools

* Query Cell
* HOME Cell
* Extracts

EHR Data

Data:

eDemographic
eInsurances

eServices
eMedications
eProblems

eLabs

¢Clinical Observations

Sites:

¢ Boston Medical Center

¢ Dorchester House MSC

e Codman Square HC

¢ Healthcare for the Homeless
¢ Greater Roslindale MDC

e Mattapan CHC

¢ South End CHC

¢ South Boston CHC

e Uphams Corner CHC

Health Disparities Repository
* BMC + CHCs

* RDP access (with SAS, STATA)
* HOME Cell and data extracts
* IRB approval required

* Independent governance structure




12b2 Compatible Data

* Demographics

* Problems/Diagnoses
* Medications

* Clinical Observations
* Procedures

* Laboratory Data

* Genomic Data

* Much more...




[ i2b2 web Client

€ > C O [@ Not secure | ctsii/webclient/

izb2 Query & Analysis Tool Project: BMC User: Bill Adams

Navigate Terms TES Query Tool

Admissions

Clinical Ontologies O I H
Demographics K n tO 0 g I e S
=5 Age - 1064994

[ >= 65 years old - 217239

Group 1

Find Patients | Analysis Tools §3 | Message Log | Help | Logout

18-34 years 0ld@16:55:34
Treat all groups independently -

Group 2

T ES

Group 3

Treat Inc

W Treat Inc

Treat Indep

[ >= 85 years old - 59217
{51 0.9 years old - 38501

{51 10-17 years old - 50720
{5 18-34 years old - 247542
{51 35.44 years old - 204184
{5 45.54 years old - 165323
{5 55.84 years old - 141603
{51 65-74 years old - 98621
{51 75-84 years old - 59400
m [not recorded - 0]

w B e m

{51 18-34 years old - 247542

Run Query

Previous Queries

18-34 years old@16:¢
65-7T4-Chron-NEPHR
65-7T4-Chron-NEPHR
HOME: miketest2 [5-1o-co iy prmimimnsy
HOME:miketerst [5-15-2017] [mimendis]
D N D 1

m drop a

Counts




i12b2 Recent Additions

={E PHO

IZII--EI PH2-9 Depression Scale -

[]--ﬁ Fostparturm Depression Scale

=G PEC-17

[]--ﬁ [RiskAssessment

[]--ﬁ RiskAszsessment and Protective Factars
[]--ﬁ SCAT3 - Child (5-12)

HE] SCAT3 - Over 12 years

[]--Eil Screen for Child Anxiety Related Disorders (SCARED)
b

£

£

£

[

[

£

b

£

]ﬁ Screenings

- [F Sickle Cell

]ﬁ Spiritual Assessment -

]ﬁ Spiritual Care Azsessment

]ﬁ Spiritual Care Interventions

]ﬁ SRS I - Social Responsiveness Scale
=-[F1 Suicidality

7-[F Suicide Risk

]ﬁ Target Low Back Pain Screening Tool
=HE] THRIVE Survey

IZII--Ej:.I 01. Patient Response

EJ--ﬁ 02. Patient's Language {(Reading)
E]—-ﬁ 03 HOMELESS SCREEMING -
=3 04, FOOD

E]—-ﬁ 05 AFFORDING MEDICATIONS
E]—-ﬁ 06. TRANSPORTATION

@51 07, UTILITIES

E]--ﬁ 08, PATIEMT CAREGIVING
&5 09, EMPLOYMENT

E]—-ﬁ 10. EDUCATION

E]—-ﬁ 11. RESOURCES -

[]--Efl Yanderhilt F/U Farent

[]--Efl vanderhilt FU Teacher

E]--ﬁ Yanderhilt Initial Parent

[]--ﬁ Yanderhilt Intial Teacher

[]--Efl Wender Utah Rating Scale far ADHD
=[] WIAT
£
£
£
£
b

]E‘Tl WISC M- \Wechsler Intelligence Scale for Children 1

]ﬁ Withdrawal Assessment Taol

]ﬁ Woodcock Johnson Measure

]ﬁ Wound AssessmentiCare

-[5] 1WPP 51 (WENCHSLER PRESCHOOLAND PRIMARY SCALE OF INTELLIGENCE
[]--ﬁ ‘Yale-Brown Ohsessive Compulsive Scale

F-ET Imminizatinns (Foict - PRARAN




SHRINE

Journal List = J Am Med Inform Assoc » v.16(3); Sep-Oct 2009 » PMGC2744712

10JU] pajy Wy

JAMIN

Alerts | Author Instructions | Submit | About

Journal of the American Medical Informatics Association

J Am Med Inform Assoc. 2009 Sep-Oct; 16(5): 624-630. PMCID: PMC2744712

doi: 10.1197/jamia.M3191 PMID: 19567788

The Shared Health Research Information Network (SHRINE): A Prototype
Federated Query Tool for Clinical Data Repositories

Griffin M. Weber, MD, PhD, @€ * Shawn N. Murphy, MD, PhD, 9 Andrew J. McMurry, MS, & €
Douglas MacFadden, MS, € Daniel J. Nigrin, MD, MS, P+ © Susanne Churchill, PhD, © and |saac S. Kohane, MD,

Fth.d.E




() Home Page | ACT Network x |

C (y @ Secure | https://www.act-network.org w|
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¢ Login & Register

I CTSAcTs

HOME ~ GETTING STARTED -~ ACT STRUCTURE ~ FAQS TUTORIALS PUBLICATIONS CONTACT

VISION

The vision of the ACT project
is to create a CTSA federated
network to increase accrual
to clinical trials

PURPOSE

The fundamental purpose of
the ACT project is to improve
patient care and enable
chinical trials and translational
research

Home Page

Welcome to the ACT Network

The ACT Network is a nationwide network of sites that share EHR data to to significantly increase participant accrual to the nation’s
highest prionty clinical trials. It is funded by NCATS' Clinical and Translational Science Awards (CTSA) program that supports efforts to
solve system-wide translational research problems to improve the success of U.S. clinical trials.

We are approaching the challenge of identifying and enrolling patients by linking EHRs to identify potential participants who meet study
criteria,” said Steven E. Reis, M.D., a professor and associate vice chancellor for clinical research at the University of Pittsburgh, and
director of the University of Pittsburgh Clinical & Translational Science Institute. He added that the ACT team created standard categories
and terminology for demographic and clinical visit data as well as for medications and laboratory results. “Recruiting participants into
clinical trials is a critical success factor in our ability to bring more treatments to more patients more quickly,” said Petra Kaufmann, M.D.,
M.Sc., NCATS Division of Clinical Innovation director. “The CTSA ACT investigators are tackling this challenge using innovative tools not
only to find out where potential participants are, but they also are beginning to look at better ways to then connect participants with
research opportunities.”

g Started  ACT Structure  FAQs | Tutonals Publications  Wiki - Contact




Sample ACT SHRINE Query*

® DALY Semogracece

N ACT Caornoem (CO000
5 5 aCT Daagroses 010
% B ACT Dagroses 10043009
&l At ) R
¥ 5 Swton torctoms ovprateg ¢ e cerreal s (000atd D rpmasd) e
¥ 55 Canam mectoun 10 saanne Shames (9300001 2 Qoo mea et

¥ 5 Congenca mutamanons. GHITIINGNS 3G (FONOISTIN SN0 X
250 Duvawm of P TO0C 37 DOSE-STTIG SEETE NG LWL 3990w VG
W 5 Dvenem of et umicry npwen (0004
0 55 Doaanss of ™ D0eIme 5y 0004)
W5 Daaanes of ™ aW #nE mammen orocesy DN
W 15 Deanes of P e et pena (005
5 51 Dvnanen of e geamumany v 0056
1 55 Oneenen of e 1Y e s e Yanue 00 =0,
0 R Dooeanen of 1 Senvoun sy 00200
N 5F Do of e moasnry wore (00
¥ 50 Dwwawm 5 P v 0% BosEane TRV (00-96)
5 5 Erentrew. matonw 1 metanis St 00-40))
5 Duteten madea (08405
75 Daomery of amar on00crre 030 (120804}
59 Daorsen of Swon 990G IN0e07)
W 55 e mpwatve coreItatons of enuirre wkem (v 38|

15 Crrer D90r080) GF QOO WOUITEN N0 DINCTERIE TIRIE MCIWION
WS Cover nmmony Sefces e (V040
¥ 5 Sreraegre o0ety 0 ome Mpermernoe el edd:

i Y T —— b eee med b
.

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




Sample ACT SHRINE Query

"
] Last Updated on 0%/16/2018 118 27 pm ||
COMPLETED Patient Count 83380 = iooahems
COMPLETED Patient Count: = 40 patients
c COMPLETED Patient Count 3
| Chiidrens National COMPLETED Panent Count
Columbia University Medical Center QUEUED
Duke COMPLETED Patient Count
Emory COMPLETED Patient Count
Indiana COMPLETED Patient Count
JHU COMPLETED Patient Count
KUMC COMPLETED Patient Coun*
Keck Medicine of USC COMPLETED Patient Coun:
Kemucky COMPLETED Patient Coun'
MCW COMPLETED Patient Coun:
Mayo Clinic Enterprise COMPLETED Patient Count ¥
Medical University of South Carolina COMPLETED Patient Count
C D Patient Count
COMP|§ETED Patient Count
ETED Patient Count
COMPLETED Patient Count
Stanford Meditine ) Patient Count
The Ohio State University Wexner Medical Center  QUELED
UAB COMPLETED Patient Count
o] Patient Count
C Patient Count
COMPLETED Patient Count
QUEUED
SUBMITTED
COMPLI Patient Count
C {0} Patient Coun
COMPLETED Patient Coun
UNC - Chape! Hill 0 Patient Count
U COMPLETED Patient Count
UT Southwestern COMPLETED Patient Count
UTHSCSA COMPLETED Patient Count
UTHeaith
Universty of Minngsota - AHC Patient Count
vCcu COMPLETED Patient Count
Vanderbat University Medxcal Center COMPLETED Patient Count
Wash U St Louis

Weill Cornell Medicine %ED Patient Count



Additional projects/activities

BMC Projects 12b2 Networking

* BMC Cancer Registry Integration ePROS — psychotropic

* BP Normalization and Care medication use in kids

* VVVin BP, lipid, and Hgb1C ePROS — on- off-label safety
 Sickle Cell QI (children and adults)

Insurance switching
 Sickle Cell BH

: : . Pediatric uveitis
 Community-based smoking cessation

Precision Medicine

* Pneumonia rates in PCV vaccine era o
Initiative/All of Us

* HPV vaccination and morbidity

» Algorithms for Personalized Decision
Making

 Vital Village — geographic health effects
* Household Health Study

 Comparative Effectiveness of Bariatric
Surgical Procedures



[a][==B] %

b2 X
d & C () | @ sites.bu.edu/bu-i2b2/ ~ O
INSPIR 11 » Institution: (5 Google ¥ Settings E) Home - i2b2-dev 17 i2b2@BU - Weebly Site (77 Weebly [7) BU-i2b2 Web Client [7] i2b2 Dev2 Webdlient ﬁ) My BHN Sharepoint 4 REDCap [ SCHILHS i2b2 Web Cli »

sity Search D

Clinical & Translational Research Institute (CTSI)

i2b2 Boston Univ

Introtoizb2 BMC-i2b2 MHDR HOMECell Resources

12b2@bu ews

Welcome to BU-i2b2. The “Informatics for Integrating Biology with the Bedside (i2b2)

Platform at Boston University is supported by researchers at Boston University and its
Clinical and Translational Science Institute (BU-CTSI). Our primary focus is on the use of de-
identified electronic health data to better understand and improve the health of the residents
of Boston and to develop new tools and approaches to support the effective use of i2b2 with

its broader community.

i2b2 is composed of multiple interconnected software modules (called “cells”) that support a
broad range of functions including data storage, concept mapping (ontologies), and data
analysis. Data are stored in a de-identified format, with obscured dates and counts to protect
patient privacy while supporting the needs of clinical, public health, and translational
researchers. Users of BU-i2b2 can quickly perform aggregate data queries for patients who
receive care at Boston Medical Center, themselves, using the BMC-i2b2 web client. With IRB
and Executive Director approval they may also use i2b2 to explore data that includes Boston
Medical Center as well as Boston HealthNet Community Health Centers using the

Massachusetts Health Disparities Repository (MHDR). Data extracts are also available with

the same approvals and can be used within a secure data workspace. In addition we have

Adewvalaned a new enfturare mnadule rallad the “Haalth Ontrnme Maonitnring and Fialnatinn e




-
@ TrlNe'x LIFE SCIENCES HEALTHCARE DATA SOLUTIONS ¥ RESOQURCES ¥ ABOUTUS Vv CONNECT WITH US SIGN IN D

Welcome to the world's largest, living ecosystem of real-world data and evidence for the life sciences and healthcare.

Study Feasibility Trial Collaboration Evidence Generation
Evoluate criteric, comparators, and endpoints Irial sponsors, connect with healthcare Answer questions of safety, efficacy, and value
sed on real-world dota spanning domains organizotions with the experience and patients for all your stakeholders, from patients to

from diagnosas to genomic varionts. Test you're seeking. Healthcare organizations, reqgulators. Gain rapid insights from our
criteria against patients receiving care now. attract triol and chart review oppaortunities platform onalytics, dive deeper with licensed
from sponsors advancing new treatments. datasets, or engage our team of evidence

strategists:

Learn More Learn More

TriNetX website



https://live.trinetx.com/

TriNetX at BMC/BUMC

* TriNetX is global health research network
* Primary source of support is from pharma industry
e Goals are to connect the world of drug discovery and
development from:
* Pharmaceutical company to study site
* |[nvestigator 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)

e Research network participation



@ TriNetX

= Your organization email address

(b

Need to reset your password?

The TriNetX platform has regularly scheduled maintenance
every Wednesday from 8pm to 10pm ET.

Design more inclusive studies, criteria by
criteria.

Diversity Lens is now
available.

We've made the impact of your query terms on race and ethnicity
clear on key pages within our platform, so you can more easily
design trials serving diverse patients. Learn how, and why, in our

Help Center (Help Center > Resources > Product Release

Announcements).




Created by on Dec 15, 2021

Create New Study

*Study Name (required) Enter a descriptive name for the study

Study Name

Diabetes and A1C

*Research Purpose @ (required) Select one or more from the list below

Clinical Trial Research Other Scientific Research

Design clinical trial Conduct health economics and outcomes research (HEOR)

) Assess feasibility of clinical trial Explore patient populations
¥ p P pop

Identify clinical trial sites Conduct other secondary research

Recruit trial subjects

v Study ldentifying Information (optional)



Sample Query: Diabetes and A1C Cohort

0.0 Boston Medical Center 000 : Any age / Any sex
o° Network 1of 1 HCOs online b Pepulation 1,113,070 patients on network
MUST Have CANNOT Have
Diabetas mellitus O Search Term... 0
Demographics | 8 Diagnoses | Procedures | n Medications | Labs | Genomics ‘ Visits |
Cotde Term Description Patients
« E0S-E13 Diabetes mellitus 86,410 —j
E11 Type 2 diabetes mellitus 84,640 —j
E08 Diabetes mellitus due 1o underlying condition 9,790 —j
E08.4 Diabetes mellitus due to underlying condition with neurological complications 7,140 —:
E08.42 Diabetes mellitus due 1o underlying condition with diabetic polyneuropathy 6,910 —:
024 . I . IENTINTET] L o
MUST Have CANNOT Have
E0& %
Alc 0 Search Term... jo,
E08.6
Show Terms with 7 Demographics | L'd Diagnoses | Procedures | m hedications | Labs | Genomics | Wisits |
Code Term Description Patients
¥ THXLABSO37 Hemaoglabin ale/hemoglobin.total in blood 170,190 —::
83036 Hemoglobin; glycosylated (alec) 142,100 _.:
419952 Hemoglobin ale [mass/volumel in blood 440 of
Other abnormal glucose ra
R73.09 ) ) 25390 of
High hemoglobin ale leve!
Finding of other specified substances, not normally found in blood -
R78.89 ) ) 16,010 <
High hemoglobin alc leve!
Other general symptoms and signs =
RG6.89 L b L 11,660 =2

Show Termns with Zero Patients

Hemoglabin ale greater than 10% indicating poor diabetic contro!

Show Deprecated

To Query Cancel




Sample Query: Narrowing Results Range

9037 Hemoglobin A1c/Hemoglobin_total in Blood Show Included LOING Codes | ‘ ‘
Sl1g 10 20 30
20,000
= 1 :
3 : :
& 15,000
2 : :
o : :
g 10,000 3 E
E 1 :
=1 } '
= i :
& 5000
[ : :
0 ] :
4 5 13 19 15 16 17
There are 628 |ab results greater than 17
Distribution of Lab Values within Boston Medical Center
Patients Minirmum Maximum Median Mean Standard Deviation (o]
170,190 0 20 6.1 6.85 148
Select Lah Value Range Select Lab Value Gccurrence What's this?
Greater than or equal to | 6 | % ® hostrecent lab result

Less than or equal 1o | | | % Ever

=




Sample Query: Counting Patients

=}
a
[3¢]
=
—
[ 5]

_ Diabetes and A1C = 6+

ti HCOs
: = Count Patients
[
Dec 15,2021 8t 11:01am by Bil Adams 46,460 1 _

Boston Medical Center g Any country g Any age / Any sex

1 of 1 HCOs online 1 country in the network 1,285,260 patients an network
MUST HAVE ;E; CANMNOT HAVE

Q Search Term ) Search Term

Ungrouped Terms

MUST HAVE CANNOT HAVE
E@s-E13 Diabetes mellitus 08,080
9837 Hemoglobin Alc/Hemoglobin.total in Blood 196,410
> Y =6 % most recent value




Sample Query: Exploring the Cohort

Demographics Grouped | Stacked FEM@A o]
500
o
5
©
o
= =00
o
3
2 2m
=
=
0 = ..--l-llllllIIIIIIIIIII
i 15 30 a5 60 75 0
Agein years
Fatienta Chvar 90 2,622
Total Patients Minirumm Age Maxirmurm Age Mean Age Standard Deviation
41,070 3 90 66 15
s s Patient Facts Ay, Facts / Patient Time Window for 35% of Facts
Summary Statistics 57,749,118 1,406 2002-2019 e
Length of Patient Record
Number of Patients
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
a
=0 =3 =5 =4 =12 =15 =18 =11 =134 = 36 =48 =G0
Time Period in Months




Sample Query: Predicting Arrivals

Patient Arrival Rate @

200

Mews Patient Arrivals Per Month

a0

< All Healthcare Organization (HCO)

vl | Boston Medical Center

-0

Month
Historic Arrivals
(Monthly Avg Over Past 2 ¥rs.)
218

) A,

@ showgraph o]

Predicted Arrivals
(Monthly Avg Over Next 1 Yr)

210




Sample Query: Counting Patients

=}
a
[3¢]
=
—
[ 5]

_ Diabetes and A1C = 6+

ti HCOs
: = Count Patients
[
Dec 15,2021 8t 11:01am by Bil Adams 46,460 1 _

Boston Medical Center g Any country g Any age / Any sex

1 of 1 HCOs online 1 country in the network 1,285,260 patients an network
MUST HAVE ;E; CANMNOT HAVE

Q Search Term ) Search Term

Ungrouped Terms

MUST HAVE CANNOT HAVE
E@s-E13 Diabetes mellitus 08,080
9837 Hemoglobin Alc/Hemoglobin.total in Blood 196,410
> Y =6 % most recent value




<~ Diabetes and A1C = 6+ Fatents s

3 Count Patients

Dec 15,2021 at 11:01 am by Bill Adams 46,460 1
Research N Any country . Any age / Any sex o
56 of 57 HCOs online 6 countries in the network 81,221,267 patients on netwark

Select a network from the list below |

Boston Medical Center 1,285,260 Patients “g “ 1!
I [ S
1 of 1 Online | Last Update: 12 days ago Trial Connect Analytics Data sets
COVID-19 Research Metwork 89,206,588 Patients I“
65 of 66 Online | Last Update: 4 hours ago Analytics
Diamond Network 212,777,108 Patients “ 1!
I [ S
92 of 92 Online Analytics Data sets
EMEA Collaborative Network 11,201,788 Patients I“
18 of 18 Online | Last Update: 24 minutes ago Analytics
Global Collaborative Network 89,069,623 Patients I“
73 of 75 Online | Last Update: 24 minutes ago Analytics
LATAM Collaborative Network 2,380,597 Patients I“
5 of 5 Online | Last Update: 2 days ago Analytics
Research 81,221,267 Patients II Il
I [ S

56 of 57 Online | Last Update: 4 hours ago Analytics Data sets



-/~ Diabetes with A1C 6+ Research Network Patients HCOs ] @ New Query ‘E
£ Count Patients

Dec 15, 2021 at 11:06 am by Bill Adams 2:1 3?1359 52 Filver By: Filter 7 Sort By Mast Recent ¥
Research o Any country o Any age / Any sex o =
56 of 57 HCOs online 6 countries in the network 81,221,267 patients on network Request Dataset
MUST HAVE th CANNOT HAVE th 3¢ Diabetes with A1C 6+ Research Network /" J
by Bill Ad Dec 15, 2021 11:06 AM
() Search Term... Q) search Term... —— -
B Patients 2,187,359
HCOs 52
Ungrouped Terms F
@ Network Research
MUST HAVE CANNOT HAVE { 'f:? Diabetes and A1C = 6+ ﬁ |
E@g-E13 Diabetes mellitus 5,576,220 ® Patients B HCOs
| AND | 46,460 1
9837 Hemoglobin Alc/Hemoglobin.total in Blood 09,034,516 '
» Y =6 % most recent value % Diabetesand AIC i
& Patients B Heos

65,030 1




TRINETX RESEARCH™

Analyze Data.

(senerate

Evidence.

Take Action.

Research-Ready
Real-World Data

Eliminates the cost, complexity, and
lengthy timelines associated with
licensing, mapping, normalizing,
and hosting multiple third-party
data sets.

On-Demand Real-World
Evidence Generation

Quickly gain real-world insights into
how patients are treated and their
health outcomes or conduct full
protocol-driven observational
research studies in a fraction of
the usual time.

3=
=0

"

Elegant Ul with
Research Workflow

Intuitive interface for those
without advanced data training
and robust statistical analysis
capabilities for experienced
epidemiology and outcomes
research professionals.

Global and Diverse
Healthcare Databases

Conduct region-specific studies
compliant with local privacy
regulations; studies using academic
medical center or cardiology
specialty EMRs, HemOnc registries,
or our Diamond Network.

@D TriNetX



Highly Intuitive Analytics

TriNetX combines longitudinal clinical data with powerful, self-service analytics, making it the fastest and easiest method for

creating real-world evidence.

Compare Cohorts

How do patient characteristics

compare between cohorts?

Analyze Outcomes

How do patients in a cohort
experience outcomes?

M mm e —————

Compare Characteristics

® ® Two cohorts

Index Event

Explore
Characteristics

® Single cohort

Review
QOutcomes

Compare Cohorts

Investigate characteristics of patients on different treatments,

in different geographies, or in different demographic groups.

e Compare the prevalence of comorbidities, laboratory
results, treatments, and medications across cohorts

e Discover meaningful differences between the
characteristics of two cohorts

Analyze Outcomes

Identify risk of outcomes in a cohort and use retrospective

data as a control arm.

e Understand baseline characteristics and natural disease
progression

e Define your cohort according to eligibility criteria of a
clinical trial and use real-world data as your control arm



Compare Outcomes

How do patients compare
between cohorts?

il

Treatment Pathways

What is the order of patient
treatments after diagnosis?

'Ok

Index Event

Compare Review
Characteristics | Outcomes

® ® Two cohorts

Index Event

Review Review
Characteristics | Treatment
Pathways

@® Single cohort

Compare Outcomes

Conduct comparative effectiveness research with propensity
score matching, stratification, and Kaplan-Meier analyses.

e Conduct retrospective observational analysis

e Compare cohorts’ baseline characteristics

e Compare risk of outcomes across cohorts

e Perform time-to-event analysis

Treatment Pathways

Analyze how patients are treated and when they switch
treatments. Compare lines of treatment for any disease.

e Understand typical care pathways

e Analyze characteristics of patients who switch treatments
e Compare outcomes across different lines of treatment



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

e Trial Connect

* Industry partners reachout (blinded) to potential
sites using aggregate counts

* Interested sites respond to invitation for further
discussion



National COVID Cohort Collaborative
(N3C)

A national resource for shared analytics

22 April 2020

National
GOVID
Cohort
Collaborative




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
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BU-CTSI Biomedical Informatics Core Key Personnel

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 Bl 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

loannis 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 Bl Bioinformatics analytic support, OpenSesame and GeneHive

Expertise Legend: ACO-Accountable Care Organization, Bl-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



Important Announcement

Visit Back 28U for the latest updates and information on BU's response to COVID-13.

IS188 Ciinical & Translational Science Institute Tools CTSIServices BU Profiles Contact Us For Staff

News AboutUs Training & Education Support for Research Community Funding Program Evaluation

BU CTSI Funds 21 COVID-19 Related Ressarch [ Learnmore )

Projects in 2020




CTSI Services

Contact the CTSI

Click below to request CTSI Services in support of your research or career development,
and/or to ask your question.

Request CTSI Services

Ask a Question




Data for Equity (D4E)
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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

Health and
Health Care

Social Determinants of Health | Healthy People 2020

48



Boston Medical Center launches new plan to
address racial disparities in health care
Jpdated November 16,2021, 10:27 2m =[] fys®:

By Priyanka Dayal McCluskey Globe Staff. U

The Health Equity Accelerator at BMC

Clinical care

Transform healthcare Research & education
to deliver health justice

- C ity & SDoH
and well being S

Policy and advocacy

- A i % e ~ A \
- i e L7 g
= Y d S e e p | [ A A
X B [ ; o +
= ;%
- | 435 Health ® 7 @ %&
Dr. Thea James. left, and Elena Mendez-Escobar are the codirectors of Boston Medical Center’s new Health Equity Accelerator. SUZANNE KREITER/GLOBE Ineq u Ity

STATE: areas Maternal and Infectious Behavioral Chronic Oncology

Boston Medical Center, the safety-net hospital where the majority of patients identify as people of color. is child health diseases health conditions & ESRD

launching a broad new effort to pinpoint racial inequities in health care and work to eliminate those disparities

for Black and brown people. Mccelerator 1

The initiative announced Tuesday, called the Health Equity Accelerator, will bring together researchers and

clinicians and include feedback from patients to address longstanding discrepancies in health care and

outcomes.

www.bmc.org/health-equity-accelerator



OHDSI/OMOP Common
Data Model*

Person f—

_,l

Observation_period |

Standardized health
system data

_.l

> Location

Standardized
metad

CDM_source

Neighborhood

Standardized clinical data

&t_cccurrence |—-| Location_history | | Metadata
':5‘”5“—"9"3" \ ' Care_site = Standardized
'Il Condition_occurrence I<- Provider |} vocabularies
Concept
Drug_exposure l+{|// standardized derived
elements Vocabulary
Procedure_occurrence |‘“
| Condition_era | -
Domain

Device_exposure

[ Drug_era |
Measurement ’ Dose_era |
Note Results schema

I-bl Note_NLP

Concept_class

Concept_relationship

Relationship

Cohort
Cohort_definition

Survey_conduct r/

Observation

Specimen |

Standardized health
economics

[ Cost I

Concept_synonym

Concept_ancestor

Source_to_concept_map

Fact_relationship I

[ Payer_plan_period |

l
I
I
|
|
|
|
|
|
|

Drug_strength

Figure 4.1: Overview of all tables in the CDM version 6.0. Note that not all relationships between tables

are shown.

and Physical
Environment

Economic
Stability

Social Determinants of Health

Community
and Social
Context

| III

*Used by N3C, AllofUs, many other academic institutions

Hunger Social
integration
Access to
healthy Support
options systems
Community
engagement

Discrimination

Stress

Health Care
System

Health
coverage

Provider
availability

Provider
linguistic and
cultural
competency

Quality of care

KFF
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OHDSI Home | Forums | Wiki | Github

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

/A

Who We Are ~ OHDSI Updates & News ~  Standards Software Tools OHDSI Studies Book of OHDSI v  Resources v New To OHDSI? ~

EHDEN Academy ~ 2020 Global Symposium v 2020 APAC Symposium v Past Events OHDSI in MSTeams ~  Social Media/Newsletter +

Welcome to OHDSI! 2020 OHDSI Symposium

The Observational Health Data Sciences and Our 2020 OHDSI Global Symposium brought
Informatics (or OHDSI, pronounced "Odyssey") together a global research community for 18
program is a multi-stakeholder, interdisciplinary hours of open science, international
collaborative to bring out the value of health data collaboration and community fun. The day
through large-scale analytics. All our solutions included research presentations from community
are open-source. members, panels that brought together leaders
from major healthcare organizations, as well as
OHDSI has established an international network network sessions, the annual collaborator
of researchers and observational health showcase, and plenty more. Check it all out at
databases with a central coordinating center the link below.

housed at Columbia University.

Read more about us, about our goals, and how
you can help support the OHDSI community. 0HDS| Work Around COVID-1 9

www.ohdsi.org



http://www.ohdsi.org/

Data for Equity (D4E) Platform - 2022

e 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
e Open-source learning community (OHDSI)
* De-identified population level research

* HSR, CER, ML, Al, Ql



Clinical & Translational Science Institute

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)

cEN/\(; /«/—_\t
BTN Boston HealthNet I-..'I

Bringing Together the Best
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