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Example: PPARy Prol2Ala and Diabetes

Oh et al.
Deeb et al.
Mancini et al.
Clement et al.
Hegele et al.
Hasstedt et al.
Lei et al.
Ringel et al.
Hara et al.
Meirhaeghe et al. — Overall P value =2 x 10”7
Douglas et al. —o—i
o tshuler etal e Odds ratio = 0.79 (0.72-0.86)
Mori et al. ——
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The Power of Numbers: Efficiently Reaching a Large N

m High throughput genotyping
m High throughput phenotyping
m High throughput sample acquisition

DHHS Secretary’s Advisory Committee on Genetics,
Health, and Society (SACGHS) argues for the health
value of a 500,000 to 1M subject study. Estimated cost:
$3,000,000,000

Cost of the pediatric 100,000 study recently launched >>
$1B + decades.
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High Throughput Methods for supporting Research at
Partners Healthcare

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

m Investigators work with the data of these patients using new
12b2 tools and a specialized team, both developed to work
specifically with medical record data

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

m Automated discovery can be created from these projects to
support further hypothesis-driven research
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High Throughput Methods for supporting Research at
Partners Healthcare

m Set of patients is selected from medical record data in a high
throughput fashion
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Research Patient Data Registry exists at Partners
Healthcare to find patient cohorts for clinical research

Query construction in web tool

1) Queries for aggregate patient numbers S — ——
- Warehouse of in & outpatient clinical data De-
-5.0 mll_llon F_’artners Health_carfe patients identified
- 1.3 billion diagnoses, medications, Data
procedures, laboratories, & physical findings '
Warehouse

coupled to demographic & visit data
- Authorized use by faculty status :
- Clinicians can construct complex queries 7731984

- Queries cannot identify individuals, internally 274902
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

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

m 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 Henry €. Chueh. MD, M.S.
Laboratory of Computer Science, Massachusetts General Hospital, Boston, MA.

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

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

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

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

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

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

m 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.

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



2009’s usage of RPDR

2,227 registered users, 457 new in 2008
338 teams gathering data for research studies

1286 identified patient data sets returned to
these teams, containing data of 7.8 million
patient records.

From a survey of 153 teams

= 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%




Star schema
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Organizing data in the Clinical Data Warehouse

Binary

120 .04

|_|_I

Concept DIMENSION Patient DIMENSION _—[
concept_key patient_key T re e —[
concept_text patient_id (encrypted)
search_hierarchy sex —[
. age
patient_key birth._date
concept_ke race —[
= deceased ]
end_date ZIP —[
Encounter DIMENSION practitioner_key M
L—1 encounter_key —[
encounter_key value_type
encounter_date numeric_value —[
hospital_of_service textual value
— Pract . DIMENSION
abnormal_flag start _[
practitioner_key —_—
name search —[
service
12 — 5 {{

1300 million




PDR. Enhanced Query Tool - Microsoft Internet Explorer provided by Partners HealthCare System

Tools  Help

Query Items ; ; .. e @ .= s Person who is using tool

Address L' http:/frpdrwebyrpdrvebdient/querytool .aspx?res =768

RPDR Enhanced Query Tool L Jging: Duey, Stacey A. in workgroup of [EE MLIFIJhY
Find Patient s Match Controls | Analyze Patients Request Detailed C=ta Request Specimens I.Indersta

ery [tems [; i i ery Mame: Query unde =
I!.L._l.l_ll_n_“ll d Terms Previous Queries Query

E‘Ej Standard ry Items lll GROUPS DO MOT HAVE TO OCCUR IN
H E nter detail

H emographics detail

H-- 8 Dizgnosis

H Diagrosis Related Groups
Q Labaratory tests

¥ (58 Medications

Eﬂ---g Microbiology

£ B Molecular medicing
B3 Health History
£
[
£

O e [ T[]

{9 Providers

(g} Procedures -
e i Query construction
- Jil] Query Library
ﬁ Patient Sets

O Gzndar O A= O Recs O Witz \
b
4
< s \@am " Male 400 a0’ ATB H W O U Alive__Deeased

o —— —

&] Dane D = &JLocal ntranet
Results - broken down by number distinct of patients




‘2l RPDR Enhanced Query Tool - Microsoft Internet Explorer provided by Partners HealthCare System

File Edit View

Favorites  Tools  Help

Query Items IL'T_'.'[EI Previous Queries

Search For:

| Containing A | |ngr

|.A.II Categories Vl [Fi""jl

=- @ Search Items

E-CD EGFR

-] eGFR (Test:bc1-1334)

----- |:'] eGFR (Test:fc500, 1750)

----- [= eGFR (Test:fc500,1500)

----- [=) eGFR (Test:fc500, 1850)

-] eGFR (Test:mcsg-eqfr)

-] eGFR (Test:mcsg-egfr 1)

[ eGFR {Test:mcsg-pegfr)

..... [ eGFR (Test:ncafrmaa)

-7 EGFR Gene Mutations {Group:EGFR)
----- [ EGFR Sequencing (Test:mcsg-eqgfrs)

£

b

Query Name: EGFR, Respiratory and... on 01/24/2011 #3

“_-J| GROUPS DO MOT HAVE TQ OCCUR IM THE SAME VISIT | # |‘1J Sensitivity < | Resetall groupz to =0 | =Specificity
- | &

Oaztes I Recorded=0x I I Exdud:—l

Oaztes I Recorded>0x I I Exclude I

21 |O.rle or more dems recon:."ea1
5 DEe
----- [ [2235_2252del; 2258del
Responsive)
2235_224%del (Responsi
2236_2252del 2257delC
Responsive)
2261A =G (Presumed Res
2264C =4 (Presumed Res
2314_2319dup (Unknowr
Siu:lniﬁ'an'e‘
2319dupCAC {Unki
Signiﬁ-:an-:e;
. 2065G =C {Unknown Sig
T :Llnknu:-'.'.n Sit
(Unknown Sig
212SG>A (Respansive)

ooono

£ | *

[ >

21764 =T | Inknown Sir o

E Chne or more fems "E'CG"'{.TEG'
=1-IC3) Respiratory and intratharasic
organs
B-IC7) Malignant neoplasm of
larymnx
B1-IC) Malignant neoplasm of
nasal cavities, middle ear
and accessory sinuses
B1-IC) Malignant neoplasm of
other and ill-defined sites
within the respiratory
system and intrathoracic
organs
-0 Malignant neoplasm of
pleura
B1-IC) Malignant neoplasm of
thymus, heart, and
mediastinum
B1-IC) Malignant neoplasm of

£ | (>

A

W

| Resetan || First Group || shiftLett |

[ Shift Right ][ Lazt Group ][ New Group ]

Total count: 269+3 patient(s) a

Gender Age Race D Vita
i v
I o &
! 2 E
(=]
oL <<

Famala Male

40 a0 |

Alive Deceased

@ AspTreevView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNMNeoplasms {140-233)0x 5CMalignant neoplasms {(140-203)0x 3CRespiratory and int
-

‘ﬂ Local intranet
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Query Name:
[ show Data Reqg

Date

Query Hame

E

1/24/11 15:23:01

Matched set for Acute

" ched szt for Acute myocardiz.... 2084 Queued 14:17 I want
EGfR, Respirstory =nd... on 01/2... = Resdy 012411 15:4d:14
FR. Respiratory and... on 01/2... 25084 Ready 0124711 15:0300

cute myocardiz..., CK-ME Indsx ... 0124/11 14:59:

Matcly: [V] age (10 year intervals) [ Gender
Race;

[Juse exact matches only

[Ethinicity [ Comparative Health

AMI and CK-MB 3.5 01/24/11 14:5%:

0124411 1

Jsut Disgnos AMI

Matched patients will be sampled from all RPDR patients
or can only be sampled from patients in the query below:

[S2] | £3

EGFR, Respirstory =nd... on 012...

01/24/11 13:14:

Acute myccardia,., CK-ME Indsx .., 012411 13:05:3

Patients should be induded fr
OmeH  [FBwHiFH

cute myecardia.,., CK-ME Indsx ... 0124/11 13:04:

MI =nd CK-MB =3.5 0124711 13:033

Control set construction

Patients can be specifical
js specified below (cases are always excluded):

01/24/11 12:

S

|:3

» Tletin i pou.. snmd  Ready 0124711 O:00:30
Res=cti .. Insulin glar... 07:48:22 Patients th
Resaction O\dsbridement of pa..... 11 07:45:82

4]

{4570 gueries)

ific purposies, you may wish to excude these patients:
that are no longer living

Lo
L LT e

Toiol o L

Reset Al

@ AspTreeViewMetaDataTree_Sub.aspx?ParentFolderld=DGMNMNeoplasms {140 730M:EChMalicnont coanlacma 140 3020 B0

\l el it —mm

Estimate set size and run program



A RPDR Detailed Data Request Wizard -- Web Page Dialog
Using Partners IRE#2002P000381 (Research Patient Data Registry (RPOR)) to obtain data from the RPDR

You are logged in as Duey, Stacey A. in workagroup Shawn Murphy, MD

Please enter your IRB protocol.

Partners IRE (required): | 2002P00038 1 v |
Title: Reszarch Petien: Dtz Regiery
(RPCH)

Status: Active - Ongoing

Mewton Wellesley Hospital IRB: | v |
Spaulding Rehabilitation Hospital IRE: | W |
North Shore Medical Center IRE: | NSM 2008-786 demo v |
Titke!
Status

Options for returned s=t of patients:
Evclude Partrers Heslthozrz employess
|:| Craszte = static sat of petients from this query thet can be used in other RPOR queries

step3__ [1c>] [cnaa)




2 RPDR Detailed Data Request Wizard -- Web Page Dialog
Using Partners IRB#2002P000331 (Research Patient Data Registry (RPDR)) to obtzin data from the RPOR
You are logged in as Duey, Stacey A. in workgroup Shawn Murphy, MD

Salact the types of data that should be returned from the RPDR

Only data allowed by your protocol should be chosen
(Identified data sets will always return a set of identified patient medical numbers)

“ LoLan rava LLenee

[

...[ﬁLMR {Longitudinal Medical Record)

...@Medicaﬁnns, Dizgnoses and Procedures

fﬂ---lﬁF‘aﬁent Clinical Reports- not available for Limited Data Sets
..... () [] Cardiology Reports

----- = |:| Discharge Summaries

..... () [[] Endoscopy Reports

..... = [] Microbiclogy Data

..... ) [] Operative Notes

..... B [[] Pathology Reports

..... ] [ Pulmanary Reports

..... £} [[] Radiology Reports
..... B [[] Transfusion Data, Blood Bank Data

[ [[] Top three providers for each patient

=

Step 9 | next = | [ Cancel |
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High Throughput Methods for supporting Research at
Partners Healthcare

m Investigators work with the data of these patients using new
12b2 tools and a specialized team, both developed to work
specifically with medical record data



Set of patients is selected through Enterprise Repository
and data is gathered into a data mart

EDR

Selected
patients >

v

Data directly Data from other Data imported
from EDR sources specifically for
project

| :
Automated Queries search for Patients and add Data

Project
Specific
Phenotypic
Data

v




Data is available through the i2b2 Workbench

Patient Recruitment Workbench

Concept trees |Fnd |

#) 43 Domograghcs

= 4 Coroses
* 3 Cradatory system
1 ) Condtiors i the pernastal period
) ) Congenital anomales

) ) Metabole aod menunty dsorders
) Musosorbeletsl and connactive tisue
() Meoplasms
) () Newrckogk: Cesceders
) Natrkonyl defioerces
3 Respratory system
@ ) Aage resprstory nfections
= 3 Ororx cbstructive dsedses

d
5

3) Brcchis NOS
B Bronchis, not specind a5 sake o

3 COLD [Ororic cbstructive buna dse

Patient Sets |
- :’,"Dmm System, BWH on 082106 a|
= § 0101106 - 34 Patients
“ 010206 - 78 Patierts
= 0172306 - 4 Patients
John Smith
Wikam Cortter
Serah Abern
Rebecca Lynn
) R 031606 - 9 Patierts
1 (23 Cradetory System o0 07/2206
= 48 010105 - 34 Patierts
® 010108 .34 Patierts
@ 0471806 . 49 Pabierts
® 0823005 - 3P aierts
8 080108 .9 P atierts
Mike U
David Jotnes

Drop Patient Object

=

Author: Tobin T. Fricke

Display

Display2

_= =10/
Shawn Murphy Status: @ Logant | Holp l
P S — — — Tom ‘ o= —— oo
Group [%] Group 2 X | Group 5 Tx] LTS A ey
Dotes | Ocews1x | Exchude Dotes | Occurs 1k | Exchode | Dotes | Occurs 1x | Exchdo | Related Topics l
& =) * About Outhne =
[E5) Predriscne Vitwe 10 shiow D cuten (F appioatin) of & rescurce baey edted
1 e
w ‘"d a‘n Outhvrm Ve
¥ Dymamic Help
Sowresks
Ui the 3w beomene) pae sgactive
Outien vew ‘
Sewdg the workberch
Reset I Run Query Cperwg  Jaws edtor :JI
e
Croate moded for Tmolme  Render & Timeloe I Moy T tewch B tockmarts
me S 2 . Care)
bl ° a 2 3 4 = L3 e 1
¥ Person_#32032__Female_63yrold_ White i’ John Smith
¥ Bronchodiators | ¥ ARTA0000 100 e - 1200w
oo non | () WG - Madhew Wl b
¥ Predmisolone-Pr. i Weriiny Sraan erman RO
] LLIBR R RIR LA ) | 00 Ve Ype g
W Pergon_#32008__Female_ 37yrold_ Wihie
¥ Bronchodilators VS0 190 pen - 300 e
| J4 | rrem m i “axrenhs
¥ Predmsolone-Pr.. ) Demmetegy
i Cudin Bas b v D
¥ Pevson_#32202__Male Dead_ Black ) Wi e weT
¥ Bronchodilators [
A [ 1% Report Diagnosis Detail Image
¥ Predmusolone.Pr. = - 15
'
¥ Person #32220_ Female 63yrold_ White
¥ Bronchodilatoss ‘
¥ Produsolone-Pr.. |
1 ;'
o um o s 2 s 0 B -
Patient Set: | Patient Set - 3824 Palients 2z l Rz |o Increment: | 10 =35 I
— =101 %]




Research Investigator Workflow enabled by mi2b2

%uery is done ﬁ Derive new

To find patients data from images

@ Use i2b?2 ﬁ >

N
Request %%}(\ )
Images with j -/ Study - IR

) ) Images
Accession #'s 9

Images
Retrieved
from Clinical
PACS




Team support for Projects

Local sources
< > Ex: BICS
S |

RPDR | [ > | RPDR Local
Mart Clinical

e QEQ

PrOJect /\

_ DB |

i

* @Wb\& S

=

Biostatistician Programmer
Project Manager Local data extract analyst

RPDR Support Programmers




NLP Workflow

JSEIE

He Search Window telp Run

i@m‘ms o = O|[# phamscoviglence Ansyzer | @ Export Dats | @ Query Tool 53 O | b o = O|(@ workpiace 52 @le =0

T et -
. 2 2 || [ary ames s eraty = wositozs ] e .=
e 5] bone donsty = Abporml_ndos
B ok nena ool T Soot I e ———y
Dot _outrs > 0x_[ Bute| Dot _outrs > 0x_| Be| D £ gy - st
SRmes Deroson [ Rotoy e B e e e e e e
5 o revons 1o o
5 Chat Revensz B 0 (ountot)
-5 Chart Reviews3 B b0t Groupiron) ol
55 oieses 51 vt Goupros
&5 Erosions ] HDL (GroupiHDL) = HIGH e
B ‘ ] HOL (Group:HDL) = HIGH_amb
a L ] HDL (Group:HDL) = HIGH_yjT)
) eganecrosn i i e oy
5] possble rosen o i
5 s I Geteveryoe |
55 edcations ] [ys— o)
5 notes it Dot | @ T v 5 @ Ay vew
5) Dscharge snmres PRl
5 1R Notes Create model for Timelne, Render a Tmelne |
) 0p and Path Reports Search
5] Radiclogy Reparts 2uss .
6 5 v Case Contrl ¥ Pesson_#62828_Feanale_73yrcld_Other |
ok ¥ Erosion There is
o 1 circurterencial joint
0 J lspace narrowing of the
¥ Radiclogy Repor igne np e |

lacetabular protrusio.

Degenerative changes |

= > =

Hesults Delvery @@

Al

NLP Specialists

o Acte Rhgumlanc@nn 2934 [mL—';I Patient Set:
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NLP (and comedy) is not pretty

EProg 18] %
] File Edt options Template  Execute  Macro Window  Heln i [l
E SOCIAL HISTORY: Th@ned with four grown daughters,

i5 luses tobaccol, has win Repll
PRINCIPAL DIAGHOSIS: LEFT LOWER LOBE PHEUMONIA

2. HEbwr rvase Non-Smoker
rug abuse.

" SOCIAL HISTORY: The patient is a| nonsmoker. No<nl

151 SOCIAL HISTORY: [Negative for tobacco, | alcohol, and |

PAST MEDICAL HISTORY: (1) H1|J FI‘aCtUI‘E (2) BI‘DnChlECtaSlS

ed with

. BRIEF RESUME OF HOSPITAL COURSE
63 yo woman with COPD,| 50 pack-yr tobacco (quit 3 wks ago)| <y Past:Smoker

ALLERGIES: (1) Aspirin. (2) CiprofloX{acIm——T3T FONICITIIN:
Sl‘ll’"lnl UrTTnou - Thn nataiannt Tiunr ATann and dandnec Fohacen o

SOCIAL HISTORY: The patient lives in rehab, married. | Unclear smoking |history 555
" from the admission note... 2 ' ¢
PI1'I.)1L|IIL COHPFILIHAI LUnM. Ilfllll.ll'_'l dLur e Ti'.L, |JLIJ.:|I: DU, II::DPJ.[ dLALUIID LU,

blood pressure 168/63, oxygen saturation 95% on room air. HEENT: Hormocephalic and atraumatic. Pupi

LADADATADU RATA - Chadinm Al nnbaccdom 304 chlawdda 07 hicawh

HOSPITAL COURSE: ... It was recommended that she receive ...\We also added Lactinax, oral
' form of | Lactobacillus| acid Hard to pick population of her gut.

Cuesc ATrdy revedirvu NYpEriinridieud Luinys dig

LrdLes.

HOSPITAL COURSE: The patient was seen and evaluated hu the
F
SH: widow,lives alone,2 children,nof tob/alcohol. <—Iard to pick
The patient .o o g e e e e e ——
‘-nnlllnnn— FArn e s e w e an - - - . - . b i

Lr 44 Cal 1 274 *WH Rec Off [Mo'wrap |DOS [INS (MUM



NLP Specialists Workstation

A Phamscogianes Ansyzer |

Expert Dot 5 @ Cuery Tool |

<+ 2 || select Paients | Selet Concepts Exper Fles | Rencie Tabkes |

=i 2| | stop 1. Ciosse Data

2 — ‘ ‘ R

B E Step 2. Choose Optians.

a r ——

8 I~ Decrypt Test Fekds St

e Hhanber of records e batch

1 51 mackcatis oo

=1 5 Notes

21 5 Fop Case Control |

5 Socking — @ 1w )

1 (5 s -

7 I> &
rrr——— = [+
e L

& = Ace Rheunarogol 5513 (04 =] -
- £ Ecson RO 5635 042
- 7= Erocon00:51:55 [04-22-2009 |
5 2 Acute Rheuma 0B 0050109 (04
S —
- £ e BheunetioB00:1:29 08 ESEl
- 7= Acute FheunstioB00:14:40 (D
. £ Acute RheumafoB00:12:38 [04- Stop 7 - Dawnload Data
: |
: ==
A = =0

= e Corge-Eversaz:s 7 [0
G- atiD03.09:% (0304
Cradatory sye000i04 13 (02

L 3
e :
Step 1 - Choese Data &
| e ‘ ‘ —— 5
;
Stap 2 - Verlfy Data 8
ot riirant | ERTamea] 8
Bmg oo (vger s Loty lcrvss | :
:I o s - =0)
=0 == [ee
A Eo00) |
T e reee .
S cosn s 3
4 P logans
e o
4ot 9
ot | | 8 _
- Pk e RheumatioB00:14:40 O e
([ ek rhectves 00464 [04:22 —
e

Import
Derived
Codes

—

Export Notes
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I

=)
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NLP Specialists




CaiZhZ Workbench

Ele Search ‘Window Help - Run

Investigator Review

ﬁ Case Controls
ﬁ Chart Reviews
ﬁ Chart ReviewsZ2
ﬁ Chart Reviews3
ﬁ Diseases

----- ,ﬁ] Megative Erosion
----- D Possible Erosian
B[] Labs

ﬁ Medications

Eﬁ Motes

----- ,ﬁ] Op and Path Reports
----- ,ﬁ] Radiology Reports
I:I---ﬁ RMP Case Contral

ﬁ Smioking

ﬁ Tiarsi

-5 RPOR

" Pharmacovigilance Analyzer (.‘ Expart Diata (. Query Tool 52 @ | x| 7 0
|Query Mame: Bone density = @05:10:25 | ﬂ | Analysis Types |
Graup 1 | = | Group 2 | % [ [Timeling
Datesl Oceurs = O0x | Exclude | Dates | Qccurs = 0x I Exclude | Date I': Z;IIENT_ENC...
,@ Erosion Q Radiology Reports [# |Patient count
™ |cender
[~ [PATIENT_MO...
[ |wital
[ |race
[ lage
The terms of this group are joined The terms= of this group are joined
then intersected with other groups then intersected with other groups Fin
1| | »

[~ Get Everyone I

Run Guery Above

| |Patient(s) returned: 1 |

& x|
k2
& workplace 2 @ | | 50
EQ mmerne1 =

----- i] Bone density = Abnormal_93Y¥m
----- i] Bone density = Abnormal_mdoa
----- ] Bone density = Abnarmal_pOBh
----- i] Bone density Is 2002, done_9Ln
----- i] Bone density Is 2002, done_YiZh
----- 5] HDL (Group:HDL)

----- 15 HDL {Group:HOL
----- 15 HDL {Group:HOL
----- 15 HDL {Group:HOL

----- ] HOL fGroup:HOL) = HIGH_Mevy
..... ] HDL {&raup:HOL) = HIGH_gmME
..... ﬂ HOL {Group:HOL) = HIGH_wiT

----- &1 HOL {Group:HOL) = LOW 68F‘iN _I;l
k

il

@ Previous Queries B3

T e T E e T T e e
EE Acute Rheumatio@ol

Er n-F. 04-2:
EE Erosion@00:51:55 [04-22-2009 ]
Acute Rheumatio@nn:50:09 [0d-

- [ Acute Rheumatic@an: 23: 34 [D:ILI

4| | 4

@ Import Data | @ Timeline view 2

¥ Erosion

¥ Radiology_Fepor...

. analysis View\l

@l 7o =0

Create model For Timeline  Render a Timeline I

2re3)

¥ Person #82828_ Female 73yrold  Other

ﬂz;sg

: N

Patient Set: | Patient Set: 1 patients

“ee | skark: I 1 increment: I 1 w |

£ Text analyzer &2 |5 O

| BYE |1 5
E]

T IIcoc e,

I
There is
circumferential joint
space narrowing of the
right hip with
erosive changes and

I

acetabular protrusio.

Degenerative changes ;I

------ ,@ Erosion

erosive
erosion
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Project data can be added back to Enterprise Repository

—
— R
i2b2 DB s
[ Enterprise
Shared
Data |]
M~
Shared data Ontology | __—
of Project 1
. Consent/Tracking
of Project 2 Security .
e i2b2 DB =
_ ‘  Project 3 &
of Project 3 ™
~—
~—_N @@ e}
O
O
O

0000



Community

United States International

Arizona State University m  Georges Pompidous Hospital, Paris, France
Beth Israel Deaconness Hospital, Boston, MA m Institute for Data Technology and Informatics (IDI), NTNU, Norway
Boston University School of Medicine, Boston, MA m  Karolinska Institute, Sweden
Brigham and Women's Hospital, Boston, MA ®  University of Erlangen-Nuremberg, Germany
Case Western Reserve Hospital m  University of Goettingen, Goettingen, Germany
Children's Hospital, Boston, MA = University of Leicester and Hospitals, England (Biomed. Res. Informatics Ctr. for
(Denver) Children's Hospital, Denver, CO Clin. Sci) ] ]
Children's Hospital of Philadelphia, PA = University of Pavia, Pavia, Italy
®  University of Seoul, Seoul, Korea

Childrens's National Medical Center (GWU)

Cincinnati Children's Hospital, Cincinnati, OH

Cleveland Clinic, Cleveland, OH
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Clinical data in SHRINE

m 10 years (2001-2011)
m 4 hospitals
m 6 million total patients

m >1 billion medical observations
m Demographics
m Diagnoses (ICD9-CM)
m Medications (RxXNorm)
m Labs (LOINC)



SHRINE Find Patlents | Message Log | Help | Logout

siee

21/ SHRINE | | Query Name:| Pervasi-0-9 yea@00:44:10 |

,@ Demographics
=[5} Diagnoses Dates | Occurs >0x | Exclude || Dates | Occurs >0x | Exclude || Dates | Qccurs >(0x | Exclude

{5 Certain conditions originating in the perinatal period 5 Pervasive developmental 0-8 years old
ﬁ Complications of pregnancy, childbirth, and the puerperium 10-17 years old

ﬁ Congenital anomalies 18-34 years old
ﬁ Diseases of the blood and blood-forming organs

w5 Diseases of the circulatory system

E Diseases of the digestive system

ﬁ Diseases of the genitourinary system

E Diseases of the musculoskeletal system and connective tissue
ﬁ Diseases of the nervous system and sense organs

E Diseases of the respiratory system ./
ﬁ Diseases of the skin and subcutaneous tissue

ﬁ Endocrine, nutritional, and metabolic diseases and immunity disorders
ﬁ Infectious and parasitic diseases

ﬁ Injury and poisoning :;en;f m I::::;f m d‘:ar?“a
=51 Mental lliness these these to here
E Adjustment disorders

#-[3] Alcohol-related disorders <

ﬁ Anxiety disorders
ﬁ Attention deficit, conduct, and disruptive behavior disorders

: [ Autism =] ]m Request New Toplc
ﬁ Delirium, dementia, and amnestic and other cognitive disorders X
N

e R | Run Query || New Query | Print query [ Tl T | NN | TPPETry) | N | )
Provious uaris | 520

Eﬁ Pervasi-0-9 yea@00:44:10 [9-27-2010] [kohane] Finished Query: "Pervasi-0-9 yea@00:44:10"
Eﬁ Perva-0-9 y-PHENO@17:57:23 [9-26-2010] [kohane] BIDMC - 141 +3 patients FINISHED [78.7 secs]
PDD-0-34(@17:40:42 [9-26-2010] [kohane] CHB - 9103 +3 patients FINISHED [78.7 secs]

Perva-Male-Schiz@16:27:52 [9-26-2010] [kohane] J Pariners - 5134 £3 patlents FINISHED [T8.T sacs]

. Al+PDD-0-34@17:47:17 [9-26-2010] [kohane]

EE medicated-ppd-34@16:41:28 [9-26-2010] [kohane]
=34(@16:39:02 [9-26-2010] [kohane]

[ﬁ Pervasi-0-9 yea@16:37:13 [9-26-2010] [kohane] v

-
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High Throughput Methods for supporting Research at
Partners Healthcare

m Using the BETR/Crimson system, tissues of these patients can
be made available for genomic and biochemical analysis
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Genotype samples and compare to controls
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4 th-
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4
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0011101111110011
0101101001010010
1100100010001001

DE-IDENTIFIED 12B2 DATA REPOSITORY
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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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Accrual Rates

(a) (b)
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High Throughput Methods for supporting Research at
Partners Healthcare

m Automated discovery can be created from these projects to
support further hypothesis-driven research
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Performing Clinical trials “in-silico”

Performing an observational, phase |V study Is an expensive
and complex process that can be potentially modeled in a
retrospective database using groups of patients available
with large amounts of well organized medical data.

Fundamental problems complicate this approach:

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

Confounding variables may not be found in the database. Natural
language processing may be needed to extract the confounders from
textual reports to allow confounders to be exposed.

Unknown missing data disrupts typical statistical approaches.

Biases in the data can easily mislead the investigator to false
conclusions; data exploration and visualization tools are needed to
expose these kinds of potential problems.
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Seven important factors enabled by i12b2 platform

m 1) Enables enterprise-wide repurposing of health care data for
research

m 2) Enables extensible software architecture for developers

m 3) Extends EHR research so that data may be shared among
sites

m 4) Enables natural language processing

m 5) Provides method for materializing scientific method for EHR-
based investigations

m 6) Extends EHR research so that data may be shared among
sites and samples may be obtained

m /) Provides platform for Clinical Trials “in silico”
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