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12b2 Roadmap

1 — Supporting cohort discovery and recruitment “out of
the box” for clinical and observational trials.

2 — Supporting future query systems either outside of the
Data Repository or within NoSQL systems.

= Imaging

m Genomics

m Text /Unstructured data

3 — Supporting add-on plug-ins, web services, and ETL
processes
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Supporting cohort discovery and recruitment

First - Allow Manager to obtain Identified Patient Sets

m First step in creating a new data mart

m Patient MRNs can be obtained though Workbench or though
|dentity Management Cell for Web Client

m Assumes Patient Mapping table contains the list of encrypted
MRNs mapped to i2b2 patient numbers (could be plain text
MRNSs depending on site policy)



Working with patient sets — Patient Set Viewer
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Drag single or sets of patients into View
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Patient Sets are first-class objects (like queries)

Patients are first-class objects and can be used in queries
and grouped together in Workplace Cell

Patient Mapping table can manage groups of patients for
projects in one database



Patient is a first-class object
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Creating computation Patient Sets from patients

Add Patients to the Query Tool
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Creating Patient Sets

New Patient Set appears in Previous Queries & Patient Sets Views

& Previous Queries 37 @|$o =
: Patient Sets 1% Q| & o B
Search By Name \ - -
= Search By Name
Containing v

Containing -

Find Any Categaory -
— [ Find Any Category >

=- c-* Patient Group 1@04:19:59 [06-14-2013] [dema]
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E1i# Patient Set for “Patient Group 1@04:19:59" ; g 1000000011 [60 y/o F white]
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[H-rt Acute myocardia@11:04:39 [06-14-2013] [dema] )
[y Ischemic heart@11:02:30 [06-14-2013] [dema]
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Patient Sets in mapping table are strategy to
creating several projects in one database

Patient Mapping table can manage groups of patients for
projects in one database
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Workflow to support Clinical Trials

Person does query as obfuscated user in large data mart

Optimal query results can be used to create request for
approval so that patients can be viewed as a limited data
set

Approval is obtained and a new project is created where
those patients in the Optimal patient set can be viewed In
plug-ins such as timeline, charts, and de-identified
SMART views.

Patients are carefully screened in limited-data displays to
sort into good candidate patients for the Clinical trial.

PHI is viewed on the truly Optimal patients in a specially
Audited view that resembles EMR

PHI enables patients to be contacted though mechanisms
that abide by hospital policy
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Management of Projects

“demo” project has the following i2b2 patients
1000000001
1000000005

“demo2” project has the following i2b2 patients
1000000001
1000000126

* Patient number 1000000001 exists in both projects
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Mix and match ontology tables and patient
databases for various projects.
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Patients in PATIENT_MAPPING table for the
orojects called demo=X and demo2=Z

two

== | =
| | M 02 ) O RA B ) B

—
%]

PATIENT_IDE PATIENT_IDE_SOURCE PATIENT_NUM

2000001961
1000000001
3000001821
2000001965
1000000005
3000001825
2000001961
1000000001
3000001821
17028580

1000000026
4000002026

BWH
HIVE
MGH
BEWH
HIWVE
MGH
BEWH
HIVE
MGH
BWH
HIVE
MNWH

1000000001
1000000001
1000000001
1000000005
1000000005
1000000005
1000000001
1000000001
1000000001
1000000026
1000000026
1000000026

PATIENT_IDE_STATUS

o A S O ST T O S

FROIECT_ID

demo
demo
dermao
dermao
dermao
dermao
derma?
dermo
dermo
dermo
dermo
demo2




CT Web Client being developed by CBMI

ery & Analysis Tool

[Filter Saved Queries ]

Query Name v Ascending v v

™

@] Crohn's desease stud
Last Modified: 10-12-2012
>
@] Children with diabetes
Last Modified: 9-23-2012

.

@] 7316cb3b-b7ee-45f5-90db- @
L]
-

97054ad807cc
Last Modified: 4-4-2012

@ 8f4de438-85c7-436c-a3e8-
6adeabad7284
Last Modified: 4-25-2012

@) Female®18:54:13
Last Modified: 7-12-2012

2012 18:54:13

[
@) Childhood obesity stud 1-17- E
Last Modified: 2-21-2012 e

@] Cancer study - 2005
Last Modified: 1-17-2012

@] Cancer study - 2007
Last Modified: 1-17-2012

oo

Query Builder

Ulcerative colitis 3, ¥

Options = |

adalimumab 3 X

Project: i2b2 Demo

Other ulcerative colitis 3, X

Infliximab < % certolizumab pegol

*last saved 12/12/2012 1:00 pm

A X

User: i2b2 User
i12b2 Core | Analysis Tools | Help | Logout

[Crohn's desease study ] m

B

e,

Application Version: 1.14-SNAPSHOT revision: 8771 branch: trunk bullt on: 2012-09-06 15:33:52
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Supporting Future Query Systems

Supporting future query systems either outside of Data
Repository or NoSQL

= Imaging

m Genomics

m Text /Unstructured data
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Supporting Future Query Systems

Treat Independently Treat Independently Treat Independently

0 SNV:PPARg 0] Male [ Diabetes mellitus \

concept

found in

Genomic
Subsystem

found in CRC

. / N
Genomic / Other concepts

L

& Genomic g &) Imaging

¢ | T
Subsysten{{ Subsystem
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Depends upon Patient Set Infrastructure

DEL:Chr3 Male Diabetes

S ...E =
DICOM Archive - DEL:Chrg- - 1
. | CRRC :

s - T | —— > .
; ' o F Subsystem Subsystem [ [ == |
Mixel  Plug-in Plug-in = .
DEL:Chr ne HIVE:153 j
Male/Diab/PS Run Query processing HIVE:149 |

HIVE:132




Depends on Ontology Management Tools

O BioPortal

¥ SNOMED Clinical Terms

SNOMED Clinical Terms £l subscribe to updates

Metadata Views (8) Projects (1)

Create New View

Expand All | Collapse All

» CORE Subset of SNOMED CT
+ SNOMED Anatom

NOMED Clinical Findings

s Description: The Clinical Finding subtree of SNOMED CT

s Definition: Class subtree of ClinicalFinding
= Ontology ID: 2018
Definition Language: Manual

Rewviews (1)

Search

Motes (0}

YERSION BASE YVERSIOHN CREATED

1.2 2009_07_31 07M16/2010
1.1 2009_07_31 03/23/2010
1.0 2009 _01_3 09/09/2009

* SNOMED Ethnic Group

Projects Annotate

Metrics Cntology Widgets

CREATED BY
Tania Tudorache, tudorache@stanford.edu
Tania Tudorache, tudorache@stanford.edu

Tania Tudorache, tudorache@stanford.edu

~Io Clinical finding

ﬁ Administrative statuses
ﬁ Adverse incident outcome categories
ﬁ Calculus Finding

ﬁ Clinical hiskary and observation findings
ﬁ Clinical stage finding

Eﬂ Cwanosis

ﬁ Deformity

ﬁ Disease

ﬁ Drug action

ﬁ Edema

ﬁ Effect of exposure to physical force
ﬁ Enzyme activity finding

ﬁ Evaluation finding

Eﬂ Fetal finding

ﬁ Finding by methiod

ﬁ Finding by site

ﬁ Finding of grade

ﬁ Finding related to physiologic substance
ﬁ Finding reported by subject or history provider
ﬁ General clinical state finding

ﬁ Jaundice

ALIZE

]

Eﬂ Meurological finding ]
ﬁ Prognosis,/outlook, finding
ﬁ Sequelas of external causes and disorders

ﬁ Suelling
-
| »

ﬁ ‘Wound finding




800 i2b2 Web Client =

=

X i2b2 Web Client

2 ' tloo
i | Phillips, L utloo

<] )-d) phsi2zb2appdev.mgh.harvard.edu/webclient/ Trv Q@ ] G:lv Google Q:] @ [an

izb2 Query & Analysis Tool Project: i2b2 Demo User: i2b2 User Find Patients | Analysis Tools | Message Log | Help | Logout

A== | =7

21/} SO VARIANTS e —
&+ copy_number_variation
7[5 deletion

[ indel
]"E insertion Dates Cecurs > 0w Exclude || Dates Oeceurs > Ox Exclude || Dates QOccurs > 0x Exclude

E
E
E
=&l inversion Sequence_alteration
&[] structural_alteration
E
B
E

Temporal Constraint: | Treat all groups independently - |

-[{3] substitution

[ translocation
-5 Upd deletion

Workplace inversion Copy_number_variant

Q demo
& SHARED insertion

/\ substitution  translocation
ﬂ

eudbc : ] SNV MNP
duplication novel_sequence_insertion /

indel

SNP

ew Group l:”:
5RO -

[]-- substitution@01:44:08 [11-15-2012] [demo]
[ZI--EE substitution@01:39:20 [11-15-2012] [demo]
[]--[ﬁ substitution@01:38:57 [11-15-2012] [dema]
IZII-- Test_%e[bracket]@10:14:00 [11-15-2012] [demoa]
[]--EE substit-substit@10:55:38 [11-14-2012] [demao]
H.Fa enhstitutinndml A9 30 111-13-20121 [damnl




Depends

CELL

IM_PROJECT_SITES

o

PROJECT_ID : VARCHARZ (50)
LCL_SITE : VARCHARZ (50)
PROJECT_STATUS : VARCHARZ (50)
UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE
SOURCESYSTEM_CD : VARCHARZ (50)
UPLOAD_ID : NUMBER (38)

IM_PROJECT_PATIENTS

& o

PROJECT_ID : VARCHARZ (50) ©
GLOBAL ID : VARCHARZ (200)

PATIENT_PROJECT_STATUS : VARCHARZ (50)

UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE
SOURCESYSTEM_CD : VARCHARZ (50}
UPLOAD_ID : NUMBER (3 8)

IM_TEMP_SITE

LCL_SITE : VARCHARZ (50)
LCL ID : VARCHARZ (200)
PROJECT_ID : VARCHARZ (50)

IM_AUDIT

QUERY_DATE : DATE
LCL_SITE : VARCHARZ (50)
LCL_ID : VARCHARZ (200)
USER_ID : VARCHARZ (50)
PROJECT_ID : VARCHARZ (50]
COMMENTS : CLOB

IM_MPI_MAPPING

IM_MPI_DEMOGRAPHICS

<% GLOBAL_ID : VARCHARZ (200) =
GLOBAL_STATUS : VARCHARZ (50)
DEMOGRAPHICS : VARCHARZ (400)
UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE

UPLOAD_ID : NUMBER (38)

&

!
SOURCESYSTEM_CD : VARCHAR2 (50) ||

GLOBAL_ID : VARCHARZ (200) ©
LCL_SITE : VARCHARZ (50)

LCL_ID : VARCHARZ (200)
LCL_STATUS : VARCHARZ (50)
UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE
SOURCESYSTEM_CD : VARCHARZ (50)
UPLOAD_ID : NUMBER (38)

on Management of Patient Identity

e |dentity Management (IM) cell
is one of the primary core cells
within the i2b2 hive

e Capable of converting i2b2
patient numbers back into
identifying MRNs

e Allows multiple identifiers to be
resolved by an Enterprise Master
Patient Indexes

e Allows auditing in to be
centralized among multiple cells

Pt Dams. = o Setiey [
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Enables Data flow of next-gen sequencing

ap Snufle Raduce

base calls from the sequencer
[ ]

= =
FASTQ files with base calls
= =
SAM with standard alignment
[ ]
e\%
VCF digests variants
[ ]
= =

GVF maps to ontologies

® Query Tool &1

‘Query Name: TSHR-hyperthyroidism £04:02:27

= I\/Iap-Reduce

Group 1 Jx] [ Group 2 I [ Group 3 Jx]
Dates | Ocaurs > 0x_|(Exdude] [Dates || Occurs > 0x _|[Bxcude | [Dates || Ocaurs > 0x_|[Exdude De_ -
Items instance will be same  + Items instance will be same  » Items instance will be same
HGNC Gene Symbol [Exact "TSHR] ] substitution [exon_variant ] Ibstitution [Zygosity Is heterozygous . d t_f_ d Q u e r I e S
— | Data
- = -
o e == W Sequence patterns
B arehouse




—.

Supporting community add-on plug-ins, web
services, and ETL processes

Streamlined management of download process for
supporting plug-ins (will discuss tomorrow)

Web service architecture to feed data to 12b2

ETL Bulk loading and Library (will continue tomorrow)



Services ETL Cell from SMART

J @
Continuity of Care

Documents

EHR systems will generate C-CDA compliant Continuity
of Care Documents (CCDs) as part of Meaningful Use

The Services ETL cell (SETL) will support their use to:
m Retrieve the latest information on a patient
m ETL CCDs into i2b2
m View CCDs in SMART apps

25
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Data flow with Services ETL

Data
Repository
(CRC)

4 @

Documents

Query Health CEDD-based
Information Model
(Ontology)

Red = Local Codes
Green = Standard Terminologies

26
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Project Status
Currently imports demographics from C-CDA documents
and the SMART cell can consume them.
® Running at Partners.

Design is underway for a full version that will import all
document sections required by Meaningful Use.

m [t will use Open Health Tools and the C-CDA ontology developed
as part of Query Health.

Major CCD sections:
Problems — SNOMED
Demographics — HL7 Codes
Meds — RxNorm

Labs — LOINC

Procedures — SNOMED
Allergies — RxNorm

Vitals — LOINC
Immunizations - CVX codes

Smoking, cognitive, and functional status — SNOMED
27
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Services ETL Cell

12b2 Web Client with SMART
e A @ D ., = Existing Workflow: A SMART

app makes a Medications API
call to the SMART cell. The
SMART cell retrieves
Medications data from the i2b2
data warehouse.

B New Workflow: A SMART app
makes a Demographics API call
to the SMART cell. The SMART

cell sends the request to the

Degn,v?gsf l'f; g&‘i?ﬁ'iﬁ new SETL cell to receive real-
time contact data using a CCDA
from Partners clinical web
services
. Services Partners
CRC o SMART S ETL LR Clinical
Cell . Cell (SETL) Web

Cell Services



Services ETL: Input PDO Request

=ns3d:request "ne3:FetPDOFronInputlist _requestType"
xwlns:xsi="http: M fwmr w3 org/ 2001 ML chena-instance" =
<input listr
<patient list=
<patient 1id=-xEo0E0000E patient id=
<patient id=MCH:0000004=/ patient id=
<f/patient list>
< finput_li=st=
<filter list=
“panel "DEM" >
<panel mumber=0</panel rnumber>
<panel accuracy scaler0=/panel accuracy scalex
<invertrl</inwverts
<item=
<hlevel=l</hlewvel=
<item key=ihWiZbZ DEMONizZbz\Demographicsh</item key>
<dim tablenamerconcept dimension</dim tablename=
<dim dimcode=33iZkbZ DEMOiZbEDemographicsi</dim dimcodex
<item is synonyvmrN=/item iz synonym=
<fitem=
=Spanel=
<ffilter list=
<output option=

<patient =set "using input list" "false" /=
<pid =et "uzing input list" "Crue"Js=
<observation set "true" "false" "using input list" /=

< foutput option>
=/nsdrequast

29



Services ETL

“nsZ:ipatient set:
“patient>

<patient_id

<paramn "wital status cd"
=param "birth date"
“paramn "zex_cd"
“param "lancuage cd"
“paramn "religion cd"
<“paramn "race cd"
“paramn "ethnicity _cd"
<paramn "marital status cd"
=param "legal first _name"
“paramn "legal middle initial"
“param "legal last name"
“paramn "legal suffix"
=param "permanent. linel"
STREET=/param=

=param "permanent lineZ"
=param "permanent _city"
“paramn "permanent city"
“param "permanent city"
“paramn "permanent city"
<“paramn "local linel”
“paramn "local linez"
=param "local city"
=param "local city"
“paramn "local city"
“param "local city"
“paramn "primary_ phones"
<“paramn "work phone”
“paramn "mobile phone"
<paramn "other phone"

= fpatient=-

</nsZipatient setr

. Output PDO Response

"hiwe" kOO0 /patient_id-

"wital status cd"=U</param=
"birth date"=19430101</param>

"zex_cd"=N</param>

"lancuage cd"=28PANIZH-=/param>=
"religion cd"=PROTESTANT-</param=>

"race cd"~0THER</param=

"ethnicity cd"=AFRICAN</param=
"marital status cd"=TNENOWN-= /param-
"legal first name"=S8ANTA</param>
"legal middle initial"s=J</param>
"legal last name"»CLAUE</param>=
"legal suffix"=JR</param=
"permanent linel"=1010 TENTH

"permanent lineZ"=APT ll0</param=-
"permanent city"=BOSTON-</param>
"permanent city"=MA</param=
"permanent city"=0EZll4</param=
"permanent city"=Ui</param>

"local linel"=55 FROIT ST</param=~
"local linez"=APT EZ</param>
"local city"=EBEOSTON=/param=
"local cicy"=MA</param>
"local city"=021ll4</param=>
"local city"»U8</param=
"primary phone"=3721231E31217</paran>
"work phone"=72144455553333</paran-
"mobile phone"=6033275568</param-
"other phone"={327)11ll-11lll</param=~

30



SMART-I12b2 patient-centric views

®. iZb2 Workbench

ol x|

File Window Help

3
3 ﬁ Blood Gases/Oximetry
3 ﬁ CSF Chernistries
4 ﬁ Cardiac Tests

|+ [l BNP (Group:BNP)
1+ [l CKlsos (Group:CK-MMT)
1+ [l CK-BB (CK1) (Group:CKL/BB)
[} E CK-BB% (Group: %CK1EB)
1+ [l CK-MB (CK2) (Group:CK2/MBE)
[ ﬁ CK-MB Index (Group:CKMBRT)
3 ﬁ CK-MB QUANT (Group:CPK-MB)
1 [l CK-MB% (Group: %CKMB)
1 il CK-MM [CK3) (Group:CK3/MM)
1+ B CK-MMZ% (Group:%CKMM)
1+ [l CPK (Group:CPK)
3
3
3
3
b

[l LDH (Group:LDH)

[l LDH1 (Group:LDH1)

&1 1 NH 2 (Gronn:d DHN
m

<

@ Nevigate 51 @ Find Ter | @ EditTer | = O
© | 4 o
ﬁ Blood Gases -

E CRP, High Sens. (Cardio) (Group:HSC
E Interpretation (CKMB) (GroupICKME

@ Workpla 2

@ Query Tool &2 ] | 0 0]~ El
|Quer\1I Mame: CPK (Group:CPK)@02:23:26 | E] Analysis Types

Group 1

JxJ | JxJ |

Group 3

‘E] I:‘Paﬁent set

Treponin-T {Grogp

The terms of this gro
then intersected with

1 [

[] Get Everyone

@ Previous Queries &2 7] | 4h o
Search By Name

Containing -

=

CPK {(Group: CPE)@02: 23: 26 [03-15-2013] [dema]
E De-Identified ¥@11:31:59 [03-14-2013 ] [demo]

- EE De-Identified X@11:31:37 [03-14-2013 ] [demo]

- Chemistry@11:28:53 [03-14-2013 ] [dema]

- Chemistry@11:03:15 [03-14-2013 ] [dema]
E Chemistry@10:55:14 [03-14-2013 ] [dema]
(5 CPK (Group: CPK)@02:49: 19 [02-25-2013 ] [dema]
CPK (Group:CPK)@10:19:23 [02-26-2013 ] [dema]
Amoxicilin@00:21:02 [02-25-2013 ] [dema]
Trimax 500mg ca@00; 16:08 [02-25-2013] [demo]
Amoxicilin@00: 36:24 [02-20-2013 ] [dema]
Amoxicilin@00:32:59 [02-20-2013 ] [dema]
Trimox 500mg ca@00:11:08 [02-20-2013 ] [dema]
- Acute myocardia@10:19:02 [02-20-2013 ] [dema]
E Casts (Group:CA@11:17:42 [02-13-2013 ] [dema]
- EE CP¥K (Group:CPK)@11:08:05 [02-13-2013 ] [dema]
- Amoxicilin@11:04:11 [02-13-2013 ] [dema]

- Trimox 500mg ca@10:40:36 [02-13-2013] [dema]
fﬁ Trimox 500mg ca@10:27:51 [02-13-2013] [demo]

m

@ Timeline View 2

Create model for Tir

¥ Person #10000
¥ CPE_(Group:Cl

¥ Person_#10000
¥ CPE_(Group:C

¥ Person_#1000007
¥ CPE_(Group: * )
-~

¥ CPE_(Group:CPE)

W O £ e TIT

|

Santa J Claus
NRK 0000004 (MGH)

Birh Date: 17450101

Age G4 years [Currest)
Gender: Male

Permanent Address:
1010 Tenth Street Ac¢ 110
Goston, WA 02114

e Medications
Medications |
| Meds List
DRUG HAME

| |Encounter set

Demographics data is
retrieved in real-time

from the SETL cell

@He\pw =0

Q,-‘o

Q demo

5] SHARED

Click an fean ta add a new SMAKT app

Medslst  CTSeector  ProbemsLit  Cardiss Risk
save Layout | Wename | Delete View

n

START DATE , END DATE

b Ovar 80 megfink serssol with | Nled site; mutiple sites 20020807 200208-07
M Ehaeracuticals f muliple sites  2002-04-29 20020420

p 200 ACTUAT |pratropium Bromide 0.013 0T Aeacrminat pain, ather specified san; mumiple 2002-04-72 20020427
:1&‘;’?:""?“' Metered Dose Inhaler 2002-04-04 20020717 AD5Cess of IUNg Wi peUTONa (disarder) 2004-01-14 200401-14

- |%1 | Anscess of lung with pneumonia (disorcer) 2004-01-02 2004-01-02

B Cutimle 0.005% aiiment Glaxo 008 0675 0080625 Anseess of lung with prevrmants (disorder) 2002-11-14 2002-11-14
et ADgcess of lung wilh pneumonia (glsorder) 2002-08-06 2002-08-06

b E:_E_ﬂﬁ’" QIE:?"TIQ tablet Zenith Goldine 00 ny g5 2009.01.07 403085 of NG W PreUMONa (diS0rcer) 19981026 1959-10:25
_ Asess of lung with preumonta (disordor) 19951025 18091025

» F:J'Ti’e:":al:“:":l"“ ‘:? 10mg 0080122 2009.01.22 Angcass oflung wWih PRSUSRAN (ISorear) THER-07 55 19890720
e : i Anscees of lung with pneumonia idlzorder) 1898-07-26 190940726

4 ;‘:fﬁl';':'f"e TSOMG Oral Teblet 20040128 200940128 Ascess of hung with preurnanda (disorder) 1999-07-25 1989-07-25
of lung with prieusmsar 9.07-20 1989.07-20

¢ Acetaminophen-Codeine Phosphate - A %

5 Female Véyrold  Hispanic

¥ Person_#1000000027_ Male  37yrold_ Unknown

¥ Person_#1000000055_ Female  19yrold  Hispanic

5497 ]

Patient Set: Patient Set: 43 Patients

increment: 10

Patient Number: giEieidii]

A

Labs List

Omm




Bulk Loading Observations

2. Tell the CRC 2
the file is ready

to load
3. SSIS package
SSISY |oads the i2b2 file to
observation_fact table
%gmm_ i e e e 3
m = om

1. Send the i2b2 file to the FR



—.

Integration of CRC and FR for file processing

2. Tell the CRC 2
the file is ready

to load
Native App
— == 3. Trigger Native
. Bulk Loaders to |12B2
, Import files

1. Send Bulk i2b2 message (as attachment?)
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Continued Development

Simplification of Temporal Query Interface
Streamline 12b2 Administration

Support of PostgreSQL



—.

Temporal Query Terminology

Patient First Visit Patient Last Visit
1/1/2005 12/31/2010

First
Occurrence
of Event 1
| Eventl 4 momoorrr =

Occurrence
of Event 2

Span between Last Occurrence
> of Event 1 and First Occurrence H D D H

of Event 3

Any Occurrence
of Event 3

2005 2010




—.

Simplification to the Temporal Query Interface

Background, non-temporal, part of query tool

m Changed panel orientation to accommodate longer names,
modifiers, and value settings

m Consolidated controls for occurrence and exclusion
m Panel timing : All occurs in same patient or in same Vvisit

Interface for temporal queries
m Everything in an event occurs in one observation



Defining Underlying Patient or Visit Set

|| File Search Window Help Run CodePro

|| C8

|
| &n =" = B[4 align-in-time View (.' Temporal Query Tool &2 @ QueryTooq @ | ik o) = O
i
L2 | a2 Query Name: ’Underl}ring Patient Set ']
Clinical Trials o
Custom Metadata Groups Bounded by. Group 1 : &
I3} Ontology Observation B Male
Encounter
@ Sequence Ontology Patient
Group 1
11V Group 2
Group 2 - b 4
=65 Id
| | Date Constraints | E : years o
‘ @ Group-Specific
(] v | © Quen-wice

(@fmdongii, = O)| | s DeeConstais
Add G
~ | e (Click to Change) + roup
CIE 22
Search By Mame

onams <
(i) e

41 SNV/SNP-Disbete @[]
[ SMv/5-ShY 5 -Diabe
[ SNv/S-5NY S -Diabe

i1 [ SMV/SNP-SNV/SNPE
‘ 1. F= I#) Devrhntharanan

KNS 3




Defining Temporal Relationships

[
s
Fi

CodePro

.NE@ ”l = H

« Align-in-time View (.‘ Temporal Query Tool 22

.' Query Tooq

e | o €
[&] Clinical Trials
Custom Metadata

I@ Ontology
@ Sequence Ontology

@ |4 e =0

Query Name:

R e e
& Previou 2 =8

27] | 5
Search By Name

g <]
T[]

Male-== 65 yi@11:
{53 sMv/SHP-Disbete@ |
{5 sy /5-5MY/5-Diabe
SNY/5-5NV/S-Diabe

{53 SMv/SMP-5NY fSHP
@2 A Beurhatharanan

4 1 +

o

r

Events in Query

Event 1

Anchored by these Observations
Bl Asthma

ga Add Group

Event 2

Anchored by these Observations
[&1 Albuterol

o7 Add Group

gp Add Event

Underlying Patient Set

E »= 65 years old

= Submit Query

Define Temporal Relationships Among Events

[Startuf V][theFilstE\rEI "”E'.rentl v]

[Occuls Before vl

[Startm" v”theFilstE!.fer v”E!.fen’iZ v]

[ElBy |> v||1 :||da}r(5:|

[JAnd |> v| 1 = |da}r(5]

=2 Add Temporal Relationship

Add Temporal Relationships
among Events defined in the
panel to the left.

le  Search Window Help Run




Viewing Temporal Relationships in Time Align

R ™M

—

ﬂ@g

®- i2b2 Workbench
Fi

le Search Window Help Run

@ Navigate Terms 2 @ | %o T 0
& Patient Instructions -
& Route
& RxSig

ﬁ Antiasthmatic combinations
ﬁ Antihistamines
ﬁ Antitussives
ﬁ Bronchedilators
& Patient Instructions
& Route
& Rx Sig
ﬁ Adrenergic bronchodilators
& Patient Instructions =
& Route
& Rx Sig
ﬁ Albuterol
ﬁ Bitolterol
ﬁ Epinephrine

@ Query Tool (Experimental) &2

Q,I|<> =08

Query Name:

Events in Query

Event Inclusion

Only query for Events used in Temporal Relationships

Define Temporal Relationships A

’Specify Temporal Query v]

g Events

’Start of v] ’the First Ever v] ’E\rentl

’Start of v] ’the First Ever v] ’E\rentZ

¥y

[[And | || dayls)

57 Add Temporal Relationship

EE Test Temporal Query @3/18/2013 17:16:36.33 [0. =

‘ o [T | G

E ; terol £ Align-in-time View 3 @ | =0
Ormoterol S
< Srr— I | Create model for Timeline| Render a Timeline |
: ; § . Record Vi i 1
. PisvisisObeiegid ) | 5 b =H ecord View | Comparison View I Group \ﬁew| : N
Search By Name All Records Records 6/6 Zoom to: | Years ~ | Annotate!
Containing = i
' - 19 00 01 oz 03 04 05 06 T 08 2] 10
[ ¥1000000003
Albuterol Alpute:
Asthma Ma‘m "L A& A A A | |||
‘est Temporal Query @3/19/2013 11:29:28.240 [{IPN{1 ] (AL LIE)]
.27: — Albuterol Albuterol
et oo ooy Gapamots s rss s i) Mol A4 & A b A
est Temporal Query :17:55. D'l 21
[ Test Temporal Query @3/19/2013 11:16:46.371 Albutercl Ak.rte.ul
[ Test Temporal Query @3/19/2013 11:14:31.416 [§ Asthma Msthma A A A A
EE Test Temporal Query @3/19/2013 11:13:10.758 [I| £ ] ¥1000000065
[ Test Query @3/19/2013 11:6:29.277 [03-19-2017 ﬂ%“"nﬁ;"' Ansﬁ ok A AN A AA | AMd
EE Diabete-Metform@10:52:25 [03-19-2013 ] [dema] ow P
[ Test Temporal Query @3/18/2013 17:27:50.590 Albutercl <]
[ Test Query @3/18/2013 17:27:6.975 [03-18-201: Asthma ;m A M A 'Yy A A A
[ Test Query @3/18/2013 17:26:57.380 [03-18-201 []¥1000000114
[ Test Query @3/18/2013 17:26:47.847 [03-18-201 ﬂ%“"nﬁ;"' MsmrEml Ah Al A Ad A il
EE Test Temporal Query @3/18/2013 17:26:20.885 1 -
[ Test Query @3/18/2013 17:25:59.512 [03-18-201 v K

Patient Set: patient Set for "Test Temporal Query @3/19/2013 11:29:28.240"

Loaded patients: 1.5




Viewing Temporal Relationships in Time Align

& Align-in-time View &3

|Create model forTimeIine| Render a Timeline |

Record View | Comparison View I Group \ﬂew|

All Records

[] 1000000003
Albuterol
Asthma

(] ¥1000000020
Albuterol
Asthma

[] ¥1000000021
Albuterol
Asthma

[] ¥1000000065
Albuterol
Asthma

[] ¥1000000059
Albuterol
Asthma

[] ¥1000000114
Albuterol
Asthma

Records 6/6

a

Albuteral
Mosthma

Mima A

b R

A AdA

Albuterol
thma

Albuterol
thma

'y Y

A A M A A

17 0B

A A

A MA

m

- W
Q|

Patient Set: patient Set for "Test Temporal Query @3/19/2013 11:29:28.240"

Loaded patients: 1.
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PARTNERS.

UPDATES

v'JBoss 7.1
v'All POJO
v'Axis 1.6.1

v'Oracle 11g




EEEEEEEEEEEEEE

v'Better Security
v J2EE 6
v’ Administration Improvements

v'Integrate into Eclipse



DATASOURCE CAN BE
CONFIGURED VIA WEB

(0) Messages
JBoss Application Server 7.1 Profile Runtime
Profile Datasources XA Darasources
5 Core Create Datasource »
JDB(
=l Connector
JDBC | .
o Step 2/3: JDBC Driver
|
Select one of the deployed JOBC driver.
Resource Adapters add —
Mail ‘ Chose Driver
_ Nam Enabled?
+ Container Name
: » Exan v
# Security » i2b2.warcom.microsoft.sqlserver.jdbc.SQLServerDriver_4_0
+ Web i2b2 .waroracle.jdbc.OracleDriver_11_2 U LA
) ojdbct.jar
H  O5Gi
- Adtri sqljdbc4.jar
# Infinispan
—— h2
General Configuration 1-5 of 5
Interfaces
boss/datasources/ExampleDS
Socket Binding Next » Cancel b . P
System Properties y L
Share Prepared Statements: fa|se Statement Cache Size: ()

@ ° PARTNERS.

HEALTHCARE SYSTEM



DEBUGGING IN ECLIPSE

faYeYe)

.| Debug - edu.harvard.i2b2.crc/sre/server/edu/harvard/i2b2/crc/axis2 /QueryService.java - Eclipse - /Users/mem&1/Documents /workspace —)

Ies- 1@ |- 0-q-] |8-|pe | R ®S L@ -0 ey |

B %5 Debug | &)ava »

Mﬂ Server_q I |_‘?,~_ (N =S | i | ¥ = O|[td= variables 23

®a Breakpoims]

#HEY 7O

= NativeMethodAccesserlmpl.invokeO{Method, Object, Object[]) line: not available [native method] ~ || Name

= NativeMethodAccessorlmpl.invoke(Object, Object(]) line: 39 F @ this
DelegatingMethodAccessorlmpl.invoke(Object, Object(]) line: 25 b & requestType
Methed.invoke(Object, Object...) line: 597 b O reguest
RawXMLINOutM, geReceiver.invokeBusinessLogiciM: geContext, M geContext) line: 97 & requestHand|erDelegate
= RawXMLINOutMessageReceiver{AbstractinOutSynci g eiver).i k isinessLogic(M geContext) line: 4z

= RawXMLINOutMessageReceiver(AbstractMessageReceiver).receive(MessageContext) line: 110
AxisEngine.receive(MessageContext) line: 181
= HTTPTranspertUtils.processHTTPPostRequest{MessageContext, InputStream, OutputStream, String, String, String) \

Value

QueryService (id=171)
“SETFINDER_REQUEST" (id=172)
OMElementimpl (id=177)

null

= AxisServier.doPost(HupServietRequest, HupServietResponse) line: 146 ' |
= AxisServlet{HttpServlet).service(HttpServletReguest, HttpServietResponse) line: 754 v

(= Y T4
I QueryServicejava 5% = B 5= outline 52 013 R ¥ e x¥=0

129 s - # eduharvard.izb2.crc.axis2

138= private OMElement handleRequest(String requestType, OMElement request) { » i= import declarations

121 RequestHandlerDelegate requestHandlerDelegote = null; v(©@ QuenyService

< F

®133 if (requestType.equals(PDO_REQUEST)) { ¥ lgilog

134 requestHandlerDelegate = new PdoQueryRequestDelegate(); O a FPDO-REQUEST : String )

135 } else if (requestType.equals{SETFINDER_REQUEST)) { o " SETFINDER_REQUEST : String

136 requestHandlerDelegate = new QueryRequestDelegate(); = @ request{OMElement) : OMElement

137 1 @ pdorequest(OMElement) : OMElement

138 OMElement returnElement = null; m @ publishDataRequest{OMElement) : OMElement

139 try E/ 1 del handleR ‘ ) @ handleRequest(String, OMElement) : OMElement

148 ca elegate's handleRequest function buildOMEl tFromString(String) : OME| t

141 String response = requestHandlerDelegate.handleRequest({request g bl ementfromstring(String) : emen

142 LtoString(d); k]

143 log.debug("Response in service" + response); g

1AA PN SN S A e B L T B A e o A L i
El console &2 Z,Taskq | % Rd|E| | % B9 508
JBoss 7.1 Runtime Server [|Boss Application Server Startup Configuration] /System fLibrary/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (Jul 18, 2012 10:46:15 AM)
18:46:30,995 INFO [org.jboss.as.server] (DeploymentScanner-threads - 23 JBAS@18559: Deployed "sqljdbcd.jar” -
10:46:30,996 INFO [org.jboss.as.server] (DeploymentScanner-threads - 2) JBAS@18559: Deployed "pm-ds.xml"
10:46:30,996 INFO [org.jboss.as.server] (DeploymentScanner-threads - 23 JBAS@18559: Deployed "ont-ds.xml"
18:46:30,997 INFO [org.jboss.as.server] (DeploymentScanner-threads - 23 JBAS®18559: Deployed "ojdbck. jar"
18:46:30,997 INFO [org.jboss.as.server] (DeploymentScanner-threads - 23 JBAS®18559: Deployed "i2b2.war" m
10:46:30,998 INFO [org.jboss.as.server] (DeploymentScanner-threads - 23 JBAS@18559: Deployed "crc-ds.xml" ]
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LOGGING

{0) Messages
JBoss Application Server 7.1 Profile Runtime

¥ Profile Root Logger Log Categories Handler

= Core
Deployment Scanners
Threads
IMX

Config Admin Service

Console File Periodic Size Async Custom

Console Handlers

Defines a handler which writes to the console.

Name Log Level
= Connector ¢

IcA » CONSOLE DEBUG

Datasources 1-1 of 1
Resource Adapters
Mail

Edit
Container

Security

Web Mame: CONSOLE Encoding:

05Gi %d{HH:mm:s5,555} %-5p [%c] (%t)

Log Level: DEBUG Formatter: o %E%n

Infinispan

—————————

Target: System.out Auto Flush: true
¥ General Configuration

Interfaces .

Corlent Dimedinn
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Summary

Supporting cohort discovery and recruitment “out of the
box” for clinical and observational trials.

Supporting future query systems either outside of the
Data Repository or within NoSQL systems

Supporting add-on plug-ins, web services, and ETL
processes

Simplification of Temporal Query Interface
Streamline i2b2 Administration
Support of PostgreSQL
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Special thanks to...

SMART i2b2 Team 12b2 Core Team
= Nich Wattanasin - Project Manager Isaac Kohane
Alyssa Porter - AnalySt Susanne Churchlll

Shawn Murphy
Michael Mendis

|
m Stella Ubaha — Developer
m Jeff Klann - Informatician

i2b2 — SHRINE Team Lori Phillips
= Nich Wattanasin Wensong Pan
= William Simons Nich Wattanasin
m Douglas MacFadden _
David Wang
SMART Core Team Christopher Herrick
= Isaac Kohane — Co-P! Bill Wang
Kenneth Mand| — Co-PI Vivian Gainer

Joshua Mandel
Rachel Ramoni
David Kreda

Andrew Cagan
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Web Resources

SMART i2b2 Homepage:
www.smarti2b2.org

SMART Platforms Homepage:
www.smartplatforms.org

12b2 Community Site:
community.i2b2.org

12b2 Software:
www.i2b2.org/software

12b2 Homepage:
WWWw.i12b2.0rg
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