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High Throughput Method for supporting Research

Set of patients is selected from medical record data in a high
throughput fashion

Investigators work with the data of these patients using new
1I2b2 tools and a specialized team, both developed to work
specifically with medical record data

Using the Crimson system, tissues of these patients can be
made available for genomic and biochemical analysis

Automated discovery can be created from these projects to
support further hypothesis-driven research
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Research Patient Data Registry exists at Partners
Healthcare

: . uery construction in web tool
1) Queries for aggregate patient numbers Query — —

o [ o= G frem fu
oA aaIy NS

-Warehouse of in & outpatient clinical data e e De-

- 4.6 million Partners Healthcare patients == sm—— : e

e o identified
- 1.2 billion diagnoses, medications, procedures, - e Data
genomics, laboratories, & physical findings ’

coupled to demographic & visit data i Warehouse
- Authorized use by faculty status :  — ,..'.'.;_l 1],
- Clinicians can construct complex queries 7731984
- Queries cannot identify individuals, internally Z74902XX
can produce identifiers for (2)

Encrypted identifiers |

-

- Start with list of specific patients, usually from (1) 0000004

- Authorized use by IRB Protocol |:> 2185793

- Returns contact and PCP information, demographics,
providers, visits, diagnoses, medications, procedures,
laboratories, microbiology, reports (discharge, LMR,
operative, radiology, pathology, cardiology, pulmonary,
endoscopy), and images into a Microsoft Access
database and text files.

2) Returns identified patient data OR

0000004
2185793

Real identifiers
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Security and Patient Confidentiality of Step 1

All patients at Partners are added
m  HIPAA notification that their data may be used for research upon registration.

RPDR data is anonymized at the Query Tool.

m Aggregated numbers are obfuscated to prevent identification of individuals;
automatic lock out occurs if pattern suggests identification of an individual is
being attempted.

A Security Architecture for Query Tools used to Access Large
Biomedical Databases
Shawn N. Murphy, MD, Ph.D. and Hemry C. Chueh, MD, M.S.
Laboratory of Computer Science, Massachusetts General Hospital, Boston, MA.

Queries done in Query Tool available for review by RPDR team, a user lock out will
specifically direct a review.

De-identified data warehouse is a “Limited Data Set” by HIPAA

m  Medical record numbers are encrypted and obvious identifiers are removed from
data.

Concept of “established medical investigator” is promoted by classification as a faculty
sponsor.
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Security and Patient Confidentiality of Step 2

Only studies approved by the Institutional Review Board (IRB) are allowed to receive
identified data.

Queries may be set up by workgroup member, but faculty sponsor on IRB protocol
must directly approve all queries that return identified data.

Special controls exist when distributing data regarding HIV antibody and antigen test
results, substance abuse rehab programs, and genetic data, due to specific state and
federal laws.

Queries that return identified data are reviewed (retrospectively) by the IRB.



Getting data into the RPDR from clinical systems

Source Systems User Interfaces
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Organizing data in the Clinical Data Warehouse

Star schema Binary

Concept DIMENSION Patient DIMENSION

concept_key patient_key T
concept_text \ patient_id (encrypted) re e

search_hierarchy ; sex
. age
patient_key bi%th date
concept_ke race
deceased ]

end_date zZIP
Encounter DIMENSION practitioner_key
L— encounter_key
encounter_key value_type

encounter_date

L . numeric_value
hospital_of_service v

textual_value
abnormal_flag

1_|_I

Pract . DIMENSION

. start
practitioner_key —_—
name search

service
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1200 million
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4453 Encounercea - T — - ) T |
lg Demographic detail [ Acute mpacardial infarction
=4} Diagnoses
Ela Circulatary system
-] Acute Rheumatic fever
-] Arterial vascular diseaze
(-] Cerebrovascular disease
B+-(] Chronic Rheumnatic heart
-] Diseass of capilaies  —
|:| Dizeazes of pulmanany ci
|:| Hypertensive dizease
=3 lechemic heart diseaze
-3 .ﬂ-.che m_l,u:u:aru_:hal irf2 i
D Angina pectoriz The iterns of [1] are joined, and then Dirag "Gluery lkems’ from the left inko DOirag "Gluery lkems’ From thi (B0l
@ 0Id ryocardial infarct intersected with other groups. these groups. these groups.
-2 Other acute and sube Create 0 I Expart F'atientsl Irport Patients I 46355 patient & Fun
F-(Z3) Other forms of chroni e E E | paens. |—| REED
-2 Other forms of heart dize: Gender | patierts Age Rare Wital | patients
-] Yerous and lymphatic dis
ER | %:lnditinns it the yper?natal pel Bl Mal= ) tlie T
= . ] _Ij Femalz - Dead -
| | 4 0 40 &0 TAE HWOL ~
|&] Done @ Trusted sites 4




; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help

J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History ||%.. =h o -

J.ﬁ.gldress @ hittp: A Arpdrwebpartners/clisnt! j
Research Patient Database Query Tool Logging: Jeanne k. Guerin, BN Status: Pit |  Help || =
Query lters  Find | Previous Dueries I EEEE R
 Search for. GROUFS D0 NOT HAYE TO OCCUR INTHE SARE YIS | - | Sensitivity< ;-i L v+, »Specificity

|mb inde = | T ——— - )| W NEETE I - |
ILaI:u:uratl:ury — j Find | [ Acute mpacardial infarction
7] CE-MB Index
ME'
The iterns of [1] are joined, and then Dirag "Gluery lkems’ from the left inko DOirag "Gluery lkems’ From thi (B0l
intersected with other groups. these groups. these groups.
Create Query | Expart Patients | Impart Patients | | |g| Fiun Query
EEI‘IdEI‘I patients Age Rare ¥ital | Ppatients
o | Male - Alive - 5
Fernals - Dead -
] 40 80 TAB HWOIL =
I
@ Trusted sites 4

|@ Dare



; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help

J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History ||%.. =h o -

J Addrezs @ http: £ frpdnaebdpartners/client !

Research Patient Database Query Tool Logging: Jeanne k. Guerin, BN Status: Pit | Help |
Query lters  Find | Previous Elueriesl —T T T T
~caarch for . Chooze value of CK.-MB Index H
|mb index j Searches by Lab values can be constrained by the highflow flag
: set by the performing laboratory, or by the values thermselves,
ILabDratDr}' tests j Find | & Acute mpoc;
Mo value LI Flease select operatar:
] GREATER THAN [) -
(2 S ¢ By highflow flag 2 | I =l
......................................... Please enter walue:
@ By numeric value 2 | [350
Click on a bar segment to help wou specify a value ar range:
| |
The iterns of [1] a 1.00 .00 5.00
intersecked wi
units = k. | Clear | Cancel |
Create Query E
Gender | Ppatients Age Rare ¥ital | Ppatients
‘ Male - Alive - 5
Fernale - Dead -
] 40 an TABHWOL
|@ Dare

l_ l_ @ Trusted sites

ol




; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help

J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History ||%.. =h o -

J.ﬁ.gldress @ hittp: A Arpdrwebpartners/clisnt! j
Research Patient Database Query Tool Logging: Jeanne k. Guerin, BN Status: Pit |  Help || =
Query lters  Find | Previous Dueries I EEEE R
 Search for. GROUFS D0 NOT HAYE TO OCCUR INTHE SARE YIS | - | Sensitivity< ;-i L v+, »Specificity

b e = e — <) T — |
ILaI:u:uratl:ury ts j Find | [ Acute mpacardial infarction [ CKME Index > 3.50
7] CE-MB Index
ME'
The iterns of [1] are joined, and then The itermns of [2] are joined, and then DOirag "Gluery lkems’ From thi (B0l
intersected with other groups. intersected with other groups. these groups.
Create Query | Expart Patients | Impart Patients | | |g| Fiun Query
EEI‘IdEI‘I patients Age Rare ¥ital | Ppatients
o | Male - Alive - 5
Fernals - Dead -
] 40 80 TAB HWOIL =
I
@ Trusted sites 4

|@ Dare



; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help |

J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History ||%.. =h o -

J.ﬁ.gldress @ http: £ frpdnaebdpartners/client ! j
Research Patient Database Query Tool Logging: Jeanne M. Guerin, BN Status: Prit |  Help || =
Quew ems  Find | Prevous 02 IR I D 3
~ Search for Please supply a name for this query: ., »Specificity

Iml:u ifdex x

bl and CE-ME>35|
— [ Create a patient set from this query  What's this? |

] CK-ME Index ~Please choose one of these two timing models ...

ILabDratDr}' tests j

Either (17 Some item From each group must have occurred in the same visik; ar
(21 Some item from each group may have occurred ak any wisit, For example, if
one wanted to Find patients whose diabetes was kreated at the MEH while an
inpatient, choose the timing model where items occurred at the same visik,

-------------- Groups ---------e---
S Patient Diate 1 2 3
it OO00004 | 12/15/1999 | MGH | Inpatient | Diabetes
ME'w
........... - [IOLPE --emeeremeenees Drag 'Gluery lkems’ From th BRI
Ary Patient Date 1 2 3 these groups.
e g .
yisit 0000004 | 242841933 | B'WH | Inpatient | Seizure _l & Fur uery
oo0ooo4 (10051933 | MGH |CDutpatisnt Afib —I
ooooood [ 1245/1933 | BwH |Dutpatient| Diabetes ¥ital , patients
Alive - 5
[ Run the guery as backaround job Run Query Cancel Query Cead -

|&] Done |_|_|ﬂ Truzted sites

ol




; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help
J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History ||%.. =h o -
J.ﬁ.gldress @ hittp: A Arpdrwebpartners/clisnt! j
Research Patient Database Query Tool Logging: Jeanne k. Guerin, BN Status: Pit |  Help || =
Query ltems  Find | Previous Queriss | AMI and CK-MB>3 5 X I X N
— Search for: GROUFE DO NOT HAYE TO OCCUR INTHE SAME YIS | - | Sensitivity< ;-i L . >Specificiy
It inder =l : -1 T — |
ILaI:u:uratl:ury ts j Find | [ Acute mpacardial infarction [ CKME Index > 3.50
7] CE-MB Index
NE'
The iterns of [1] are joined, and then The itermns of [2] are joined, and then DOirag "Gluery lkems’ From thi (B0l
intersected with other groups. intersected with other groups. these groups.
Create Query | Expart Patients | Impart Patients | | 11430 patients, |g| Fiun Query
EEI‘IdEI‘I patients Age Rare ¥ital | Ppatients
o | Male - Alive - 5
Fernals - Dead -
] 40 80 TAB HWOIL =
I
@ Trusted sites 4

|@ Dare



; RPDR Query Tool - Microzoft Internet Explorer provided by Partners HealthCare System

J File Edit “iew Favorites Toolr  Help |

J 4=Eoch - = - (5 o | ‘D Search [ Favoites ¢4 History | S S -

J.ﬁ.gldress @ hittp: A Arpdrwebpartners/clisnt! j
Research Patient Database Query Tool Logging: Jeanne k. Guerin, BN Status: Pit |  Help || =
Query hems  Find | Previaus Dueries | AMI and CK-MB>3.5 analysis JLER 0 S O 3
~ Search for GROUPE 00 NOT HAYE TO OCCUR INTHE $AME VIST | - | Sensitivity< ;-i . \ \ . . Specificity

b ince | T — | —— | T R |
ILaI:u:uratl:ury ts j Find | [ Acute mpacardial infarction [ CKME Index > 3.50
7] CE-MB Index
ME'
The iterns of [1] are joined, and then The itermns of [2] are joined, and then DOirag "Gluery lkems’ From thi (B0l
intersected with other groups. intersected with other groups. these groups.
Create Query | Expart Patients | Impart Patients | | 11430 patients, |g| Fiun Query
EEI‘IdEI‘I patients Age max: 3484 | Race mas; 10078 | ¥ikal [ pakients
| male 7a42 | £ 2 Blive -
[iE] (i)
Female 4055 = = Dead -
S0 40 a0 = TABHWOU 5
|#0es 40-49, 551 patientsh————— -
|&] Done ' @ Trusted sites 4




; RPDR Detailed Data Request Wizard -- Web Page Dialog

Welcome to the RPDR Data Request Wizards

The RPOR is a HIPAA compliant systern, which returns aggregate patient information via a Query Tool, based on user-
defined criteria, With proper IRE approval, RPDOR users can:

« L2 their previously gueried patient set
e 0O import their own approved set of Medical Record Murmbers

to request detailed or identified patient clinical data, These wizards are included in the RPOR. for hurnan research
imvestigators to request identified patient data from their respective Partners sites,

You are now launching a wizard in order to request identified patient data.

Your request must conform and comply with the alowances of your Partners sponsored IRE human studies protocol, This
responsibility rests entirely on the faculty sponsor who is requesting the identified data or who is approving the request of
identified data from a workgroup member, It is very important that the correct IRE protocol number be chosen for each
request of protected health information,

This information is protected under the Partners Privacy and Confidentiality Policy and provided with approval by the
Hurnat Research Committes anly for the wse specified in your protocol nurnber, It ray not be wsed for any other purpose
withiout specific approval by the Hurman Research Comrnittes, It may not be distributed to any individual not specifically
authorized under that approval, The data must be managed in a manner that complies with HIP&A Security Regulations,

I accept responsibility for the data returned by this query.
Accept  Cancel

Partners Healthcare System HIPAA Compliance

additional HIPAL informnation for the research community is avalable from these links, sponsored by Partners and the
Hurnan Research Council (PHRC],

HIPAS and the Privacy Rule
HIP &L Central




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the Identified database) to obtain data from the RPDR
logoed in as Murphey, Shawn B, inow

Select the sites from which you would like to receive data

(Please note that different sites and Institutional Review Boards (IREs) may have different policies
reqarding obtaining patient data, Detail of the policies can be read here)

¥ Massachusetts General Hospital (MEH)
rd Brigham and Women's Hospital (BvwH)
¥ Mewtan Wellesley Hospital (hwH)

r Spaulding Rehabilitation Hospital (SRH)
™ Faulkrer Hospital (FH)

I Morth Share Medical Center (MEMC)

STEP 2 Mext = Cancel

Help |




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the R 1 to obtain data from the RPDR
You are logged in as Murphy, Shaw

Select protocol number(s)

Partners IRE (required): Imgh-deml:--1 ;l

Title:  RPDR protocol - Demonstration IRE number For Dr, Murphy

Status: Active

Mewkon Wellesley Hospital IRE: INWH Lemo 1 ;l

Title:  test
Status: Active

Spaulding R.ehahilitation Hospital IRE: | ;I

Oplions for returmed set of patients:

™ Create a static set of patients from this query that can be used in other RPDR. queries

¥ Ferun the base query shown above to obtain a fresh set of patients

Help < Back STeEP 3 Mext = Cancel




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the RPOR Identified database) to obtain data from the RPDR
Wou are logged in as Murphy, i

Select others who require access to this data

Selected faculty sponsor(s): —
Shawn Murphy, MO

Available Chosen

Feng, Zhaoping £

Malichowski, Futh Ad All -z=

<- Remaove |

<<- Ramowe All

Help < Back STEP 5 Mext = Cancel




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the RPOR Identified database) to obtain data from the RPDR
Wou are logged in as Murphy, i

Please select if you would like a HIPAA-defined (deidentified)
limited data set or an identified data set

What's a limited data set? |

" Limited Data Set
- The files that result from this request will be available in
a pratected file share with no special encryption.

* Identified Data Set

"""""" - The text files that result from this request willbe

encrypted and the Microsoft Access file will be password
protected. In order to access the data, a password wilk

be provided.

Help < Back STEP 8 Mext = Cancel




a RPDR Detailed Data Request Wizard -- Web Page Dialog

FEPDRE DETAILED DATA REQUEST WIZARD

IJsing IRE#mgh-demo-1 (found in the

Identified databa

obtain data from the RPDR
logged in as Murphey, Shawn B, inw

Select the types of data that should be returned from the RPDR
Only data allowed by your protocol should be chosen
(Identified data sets will ahwayws return a set of identified patient medical numbers)
@ Detail Data Items -
r [ Demographic Data
r [T Identifving Patient Information - not available for Limited Data Sets
|:| LMR. {Longitudinal Medical Record)

[:I Medications, Diagnoses and Procedures

|:| Medications, Diagnoses and Procedures from Billing Data - only wvisits where query criteria occur all in the same wvisit

akient Clinical Reports- nok available For Limiked Daka Sets
----- ™ &1 Cardiclogy Reports
----- r @ Discharge Summaries
----- I™ &1 Endoscopy Reparts
----- I @ Microbiology Data

-IF@ Operative Mokes
----- I~ €] Pathology Reports
----- r @ Pulmonary Reparts

----- I~ &1 radiology Reports

r @ Transfusion Data, Blood Bank Data

Help < Back STEP O Mext = Cancel




a RPDR DETAILED DATA REQUEST WIZARD - Web Page Dialog

RPDRE. DETAILED DATA REQUEST WIZARD
Using IRE#2000P300000 (Found in the RPDR Identified database) to obtain data from the RPDR

logged in as Murphy, Shawn M. in workgroup Shawn Murphee, MO

Search for 222 19 098w Please select the laboratory tests that should be returned

I Find I [(Drag the lab itenis From the left panel and drop into the panel below)
@ Laboratory Data Items - @ Selected Data Items

ol h Laboratory tests B CK-ME Index (Group: CKMERI) {Loinc: 2158-4)

g Cell Counts

g Cell Markers ﬁa'
: 7
Elg Chemistry

g anemia Relaked Studies —

g Blood Gases

g Blood Gases) Crimetry

Eg Cardiac Tests

"'I:| BMP {Group: BHP)

-] CK Isos {Group:CK-MMT)
"'I:| CK-BE (CK1) (Group: CK1/BE:
"'[:I CK-BE%: (Group: %K 1EE)
B CK-MB (CK2) (Group:CK2/ME

[:l CK-ME QUANT {Group: CPE-h

Indes: fiaroup; CEMER,

e

---[:l CK-MB% (Group: %CKME)
d R _>I_I

Help | = Back STEP B Mext = Cancel




a RPDR DETAILED DATA REQUEST WIZARD - Web Page Dialog

RPDR DETAILED DATA REQUEST WIZARD
Ising IRE#Z000P000000 {found in the RP dentified database) to obtain data Ffrom the RPDR
You are logged in as Murphey, Shawn B, in workgroup Shawn Murphes, MO

RPDR DISCLAIMER: All requests, such as this one, are reviewed by the IRB to
assure compliance with the written protocol. If the data requested is not
authorized by the protocol, those involved with its retrieval face disciplinary
action including loss of federal funding, loss of employment, and,/or criminal
prosecution.

Fead Full IRE Policy

Enter IRB Password:

Help = Back Step 11 Mext = Cancel




Identified data is gathered

i Process IRB fil

Environment Record Optionz  Help

File: IS NMO__0226021643036423342 <ML

3. |

File Type: IControl File j Current Production Database: ¢ RPDR_12 ¢ RPDR_12 5241

Update Status W Start Process After

Output files placed
In special directory

1 [=] B3

Statu

~ IRB Informatior

Diate from:| 01401 /1900 Date to: |U1 /0141300
Primary Userfsnm

IRB Number| 2000P000000 ] Encs

ProcesIRBFiles: []

Process CountD own:

Die [t Yew Go Fovoes Hep

B, =+ W =] Lo 1 Ly
Back Us  MapDrve Disornect|  Cul Copy
Aot [ ] vaCs_SHUAPTAPO R SIS Thi_MGH

Herse. I
5] Tt e
e TR _MGH el

Foidy
=1 AroR

[ =) 1RO T
=) 190P00n00

] TichbRN_HEH _Conod

— Status Detail

Files to MGH Users: |Parlners\snmU,Parlners\zzD,Parlners\kcs3

Contact/Lab: []

BWH Users: IPartners\k|a1 Partnershsnml, Partners\kcs3

Demaographics: []

—Data Requested
Demographics [ Medical Hecord Humbers 2

hemistnd v Encaunter: [

N_MGH_Cordg

Encounters [ Contact Information [ Radiolagy [~
Hematology [ PCP Pathology [~ MRM: (]
Discharge Summaries ¥ Immunalogy [~ LMR Mates [
Medications [V Operative Motes [~ LMR Problems [~ et
LMR Allergies [ LMR Medications [~ Build Access Database tocess DB: [
Grnups'IBLlN
Run | Close | Clear |

Data is gathered from RPDR

and other Partners sources

Fle Edt Yiew Insert Format Records Tools Window Help == 5[‘
E-EHeRy|[ipe s o |a®HiTa (#anx Da- 0
Test Id__ | Test Description| Result | Result_Text [Abnormal_Flag/Reference_Uni[Reference_Range] |

| |SQXPTT Superstat APTT 298 sec 221351 =

| |SQ-FPTT APTT 328 sec 22.1-351

| |SQ-FPTT APTT 378 H sec 22.1-351

| |SQ-FPTT APTT 4B.4 H sec 22.1-351

| |SQ-FPTT APTT 431 MODERATELY |H sec 22.1-351

| [S0-PTT APTT 257 sec 22.1-351

| |S0-PTT APTT 237 s6c 221-351

| |S0-PTT APTT 254 s6c 221-351

| |S0-PTT APTT 247 s6c 221-351

| |S0-PTT APTT 240 s6c 221-351

| |S0-PTT APTT 247 s6c 221-351

| |SQ-XPTT Superstat APTT 313 s8C 22.1-351

| |S0-PTT APTT 3458 s6c 221-351

| |S0-PTT APTT 400 H s6c 221-351

| |S0-PTT APTT 450 H s6c 221-351

| |SQ-XPTT Superstat APTT 552 *** Mote: New n H s8C 22.1-351

| |SQ-FPTT APTT 336 sec 22.1-351

| |SQXPTT Superstat APTT 343 sec 221351

| |SQ-FPTT APTT 379 H sec 22.1-351

| |SQ-FPTT APTT 228 sec 22.1-341

| |SQ-FPTT APTT 374 H sec 22.1-341

| |SQ-FPTT APTT 372 SLT HEMOLYSH sec 22.1-341

| |SQ-FPTT APTT 351 H sec 22.1-341

| |SQ-FPTT APTT 3.4 MODERATE HEH sec 22.1-341
R I s C ] = Tt e
|patasheet view ] | I 4

Files include a Microsoft Access Database



2007’s usage of RPDR

1,580 registered users, 332 new in 2007
294 teams gathering data for research studies

815 identified patient data sets returned to
these teams, containing data for of 8.8 million
patient records.

From a survey of 153 teams

m  Importance of the data received from the RPDR was
evaluated in relation to the study it was supporting.

m  The adequacy of the match of a patient profile that could
be obtained through the RPDR query tool was
estimated.

$94-136 million total research support
critically dependent on RPDR from patient
data received throughout life of funding.

~300 data marts were created to support
hospital operations, representing about 80
million patient records

Usefulness of Detailed Data
106 Total Responses

Not Useful
15%

Critical
43%

Useful
42%

% of Patients Who Fit Required Profile
105 Total Responses

< 10%
19%

> 75%
33%

25% - 50%
26%

50% - 75%
22%




—.

Enterprise-wide repurposing and distribution

of medical record data for research
A

Project
Management

File
Repository

Ontology Identity
Management Management

Data Workflow
Repository

<:> - Framework

Enable high performance collection of medical record data for querying and distribution
m  Enterprise web client
m Create patient cohorts for further investigation
Enable discovery within data on enterprise wide scale
m Relevance networks
m Health Surveillance




Enterprise web client
http://services.i2b2.orqg/webclient/

i2bZ Web Client - Microsoft Internek Explorer

File Edit ‘Wiew Favorites Tools Help

=1olx|

Reu- /O3

Address I@ http:fservices.izbz org/webclientf#

|
J @Back - O - @ @ ;h | pSearch *Favorites @
|
J

GDOgIE“GV jGD +@ RS~ @~ Y - | 9 Bookmarks~ 5113 blacked

" check ~ >

@ settings~ feamOwo

j = e

izb2 Query & Analysis Tool

Find Patients

Navigate Terms | B E .

Search by Names | | Search by Codes |

| cortaing ;I |multiple zcleroziz

m I Ay Categary = l

----- O] Multiple sclerasis

& L
BEE

4« | B

Query Tool ol vl
Query Name: [ Moderst-hultipl@02:14:47 |
Dates | Ocours = 0x | Exclude || Dates | Occurs = Ox | Exclude || Dates | Occurs = 0x | Exclude

ﬁ Moderate Alzheimers dised| 5] Multiple sclerosis
none one or drop a
of more of n term
these these on here

[ ][ J[new Group J[ - ][ ]

+ EE Moderat-MultiplE@02:14:47 [2-24-2009] [demao]
EE Moderat-Multiplig02:14:24 [2-24-20089] [dema]
EE BetaBlockerStudy [2-24-2008] [dema]

EE Coronal@21:39:04 [2-24-2004] [demo]

* EE Age-Circu-WBC (@21:36:01 [2-24-2004] [dema]

Ll frtae e LAAEC G235 (224 20081 [darm nl

|»

Executing query...

Elapsed time (seconds): 2.8
Query Finished...

Matching patients: 2

l_ l_ l_ l_ l_ |4 Internet

A
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Technical Overview

Formed as a collection of interoperable services provided by
12b2 Cells

Loosely coupled

Makes no assumptions about proximity
Connected by Web services

Activity can be directed manually or automatically



—.

12b2 Cell: Canonical Hive Unit

Business Logic(|i2bh2

Data Access <:::>
Data Objects HTTP XML

(minimum: RESTful, others
like SOAP optional)

Programmatic
Access



—.

12b2 Environment

shared / ; o _
central | Hive” of software services

and core CRC cells

/: <:>remote
Clinical Research Chart "~ .




12 b2
I A MNational Center for Biomedical Computing

Informatics for Integrating Biclogy & the Bedside

HealthMap

Suomi’;
leanF

United
Kingdom r.‘ Polska

bs. @ nd

Morth Pacific
— Japan Ocean

Indonesia = Papua Mew
| Guinea

i y
' Australia . South
e B ' Atlantic

: Ocean South
i Africa

¥ r
{Argentina
|

Ze nd e
Imalgaqr E2008 TarraMatrics, NASA, Data 310, NOAA, LS. Navy, NGA, GEBCO, Map data 82008 Europa Technologies - Tarms of Lisa

?CTSAS* Adopting i2b2
,CTSAS* Evaluating i2b2 platform
Q:?szzar:ier'r:iu:: Medical Centers Adopting i2b2 Platform

@Fureign Medical Centers Adopting i2Zb2 Platform



Community

United States International
Beth Israel Deaconness Hospital, Boston, MA Georges Pompidous Hospital, Paris, France
Boston University School of Medicine, Boston, MA University of Goettingen, Goettingen, Germany
Brigham and Women's Hospital, Boston, MA University of Pavia, Pavia, Italy
Children's Hospital, Boston, MA University of Seoul, Seoul, Korea

Denver Children's Hospital, Denver, CO

Cincinnati Children's Hospital, Cincinnati, OH

Cleveland Clinic, Cleveland, OH

Weil Medical College of Cornell, NYC, NY

Group Health Cooperative

Harvard Medical School, Boston, MA

Massachusetts General Hospital, Boston, MA

Maine Medical Center, Portland, ME

Marshfield Clinic, Wisconsin

Morehouse School of Medicine, Atlanta, GA

Oregon Health & Science University, Portland, OR

Ohio State University Medical Center, Columbus, OH
Philadelphia Children's Hospital, Philadelphia, PA

Renaissance Computing Institute, Chapel Hill, NC

Tufts New England Medical Center, Boston, MA

University of California Davis, Davis, CA

University of California San Francisco, SF, CA

University of Massachusetts Medical School, Worcester, MA
University of Michigan Medical Center, Ann Arbor, Ml

University of Pennsylvania School of Medicine, Philadelphia, PA
University of Rochester Medical Center, Rochester, NY
University of Texas Health Sciences Center Houston, Houston, TX
University of Texas Health Sciences Center San Antonio, SA, TX
University of Texas Health Sciences Center Southwestern,

Utah Health Science Center, Salt Lake City, UT

University of Washington, Seattle, WA



SHRINE (Shared Research Informatics Network)
= Distributed Queries

SHRINE
] adapter
12b2
Query
Aggregator

& X
adapter adapter
i2b2 p caBIG p

Central “aggregator” broadcasts query to local hospital
“adaptors”, which return aggregate counts only
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izb2 Query & Analysis Tool

SHRINE

Logout

Exclude | | Dates | Occurs = 0x | Exclude

I Meoplasms

one or

these

[ ][ [[Wew group [[ ][ |

Havigate Terms Find Terms B | queryTool ||
=23 Demographics Quety Name: |
-] Age
EIE Gender Dates | Occurz=0x | Exclude | | Dates | Ocours = 0
- ~BJFemale [ Regional enteritis 4] Male
-3 Male [ Ulcerative colitis
- ] Unknown
-] Language
-] Marital-Status one or none
F-C3 Race more of AND of
- : these these
-] Vital-Status q
: rag an
#-4 3 Diagnoses item
from here
s orou
DA ouery Status

B4 Moninfe-Female@? 6:39:03
@ Monin-Femal-MNeopl@l§:39:11
B4 Circulatory sys@16:39:18
B Cireulatory sys@17:01:03
B4 Circula-Events @17:04:11
B4 Demographics @1 7:04:21
]g 10-19 years old@17:04:39

B Albanian@02:31:25

| »

Executing query...

Elapsed time (seconds); 14.0

Cuery Finished...

Matching patients thospital 1) 332 (-3
Matching patients thospital 23 16 (+-3)
Matching patients thospital 33 1591 (-3
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High Throughput Method for supporting Research

Investigators work with the data of these patients using new i2b2
tools and a specialized team, both developed to work specifically with

medical record data
Isaac Kohane
John Glaser
Susanne Churchill
Henry Chueh
Griffin Weber
Michael Mendis
Andrew McMurry
Vivian Gainer
Lori Phillips
Rajesh Kuttan
Wensong Pan

O
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Set of patients is selected through Enterprise Repository

and data is gathered into a data mart

EDR

= o B o B

v

Selected
patients

v

Data directly Data from other Data imported

from EDR

specifically for
project

»
»

Automated Queries search for Patients and add Data

Project
Specific
Phenotypic
Data

v




Repurpose medical record information for research studies
m [2b2 Workbench
m Natural language processing
Enable Genomic Studies and Public Heath
m Tissue/blood selection
m Health Reporting

Project
Management

File
Repository

Ontology Identity
Management Management

Data
Repository
(CRC)

Workflow
Framework

— =

Use of medical record data in clinical studies
focused upon teamwork and workflow




Data is available through the i2b2 Workbench
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Team support for Projects

RPDR Support Programmers

Local sources

Ex: BICS

nalyst Biostatistician Programmer
Project Manager Local data extract analyst




NLP Workflow
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NLP (and comedy) is not pretty

SOCIAL HISTORY: The/ Ziort rried with four grown daughters,
uses tobaccol, has winy ' Fe—rmmor

SOCIAL HISTORY: The patient is al nonsmoker. No<nl

Non-Smoker
SOCIAL HISTORY:| Negative for tobacco,| alcohol, and NWJrug abuse.

BRIEF RESUME OF HOSPITAL COURSE:

63 yo woman with COPD,| 50 pack-yr tobacco (quit 3 wks ago) Past-Smoker
SOCIAL HISTORY: The patient lives in rehab, married.| Unclear smoking| history 555
from the admission note... -

HOSPITAL COURSE: ... It%}ecommended that she receive ...We also added Lactinax, oral

form of | Lactobacillus| acid Hard to pick population of her gut.

SH: widow,lives alone,2 children,no| tob/alcohol. <Iard to pick



NLP Specialists Workstation
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Select patients for clinical trials
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Project data can be added back to Enterprise Repository
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High Throughput Method for supporting Research

Using the BETR/Crimson system, tissues of these patients can

be made available for genomic and biochemical analysis

o Lynn Bry
o Natalie Boutin



—.

Genotype samples and compare to controls
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Cost and time benefit of Instrumenting with Sample Collection
for Modest-size Study with 10,000 subjects (cases + controls)

Old vs. New Cost Time
(3)

1 chart review per patient (CP1) $20 15 minutes/subject
High-throughput phenotyping (iP) $50K | 1 month total (conservative
through RPDR and i2b2 Total high estimate)
Sample acquisition through primary care $650 3-5 subjects/week?
provider (CP)
High-throughput sample acquisition $20 50-200 subjects /week?
through RPDR and BETR/Crimson.

= $6.7 million/study vs. $250 thousand/study
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Escalating cost and time benefit of Instrumenting with
Sample Collection

Previous model for collecting specimens
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Meeting Expectations
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Accrual Rates
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High Throughput Method for supporting Research

Automated discovery can be created from these projects to

support further hypothesis-driven research
o John Brownstein
o Judy Colecchi



—.

18
5 = -
= First signal:
O 16 -
£ o 1 year after
S 147 Celecoxib
o
$ e 8 months
@] 12 -
E after
2 10- Rofecoxib
@
=
O
2 o
ie)
®
N
= 6-
O
w
O
I 4 -
5
=
3 27
-
O
0 T T T T T T I | : : |

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year Brownstein et al., 2007



—.

Effect on patient age
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Centrally supported Automated Discovery Projects
Clinical trials performed in-silico

Performing an observational, phase IV study is an expensive
and complex process that can be potentially modeled in a
retrospective database using groups of patients available in
the large amounts of highly organized medical data.

Fundamental problems complicate this approach:

=  Patients drift in and out of the system. Sophisticated statistical models
using adequate control populations are necessary to compensate.

= Confounding variables are not found in the database. Sophisticated
natural language processing is needed to extract the confounders from
textual reports to allow these confounders to be controlled.

=  Missing data disrupts typical statistical approaches



Odds Ratios for Diseases expressed in comparing

Rosiglitazone vs. Pioglitazone
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Take-away points from i12b2

1) Enable Enterprise use of Patients for Research

2) Power comes from Numbers of Patients Recruited

3) Extensible Architecture for Developers

4) Enable Scientist Workflow

5) Enable Teamwork between Informaticians and Researchers
6) Communicate through Visualizations

7) Enable Natural Language Processing

8) High throughput Tissue acquisition for Genomic Research
9) Enable Health Survelllance

10) Enable Data Sharing
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