.1" / i2 b2 A National Center for Biomedical Computing

/ Informatics for Integrating Biology & the Bedside

A Translational Engine at the
National Scale: 12b2

Shawn Murphy MD, Ph.D.
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The National Center for Biomedical Computing entitled
Informatics for Integrating Biology and the Bedside (i2b2),
what Is it?

Software for explicitly organizing and transforming person-
oriented clinical data to a way that is optimized for clinical
genomics research

m Allows integration of clinical data, trials data, and genotypic data

A portable and extensible application framework

m Software is built in a modular pattern that allows additions without
disturbing core parts

m Available as open source at https://www.i2b2.org
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12b2 Cell: The Canonical Software Module

Business Logic ||i2b2
Data Access <>
Data Objects HTTP XML

(minimum: RESTful)
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An 12b2 Environment (the Hive) is built from i2b2
Cells

remote
B Data-Repository Cell- -~~~ <:> .



12b2 Software components are distributed as open source

/=)i2b2: Informatics for Integrating Biology & the Bedside - Windows Internet Explorer - |EI|1|
@3 - Iiib! https: v, i2bZ, orgisoftware/inde:, html ﬂ 2| X IG-:-ogIe |-

File Edit Wiew Favaorites Tools Help

Go g't‘ jﬂSearch'-
Y e - ) - - rEsee - ook - @

L] M LITIVEL S ULTLE ' UUE ;I
s Contributed i . . — —

o Tutorial .&; i2b2 Web Client  Launchthe AJAX web client in your web browser
e Guestbook™®

e Statistics *

‘More 3 Signln Y - %Convert - Select

{y

Documentation
Howver over the modules below for the latest documentation: i2b2 Workbench

. ) . The i2b2 Workbench iz a collection of
ey [lizbz core call [ i2b2 Optional Cell [] Wiorkhen| glient-side components designed as

[ ek Cliert

Eclipze-haszed java plug-ins that
|:| CRC Plug communicate with 202 Cellz and allow
the investigatar to query, analyze, and
dizplay the data of the hive, generally in
greater depth than the wekb client.

\»
Y

Matural
Language
\Processing,

File PFT
Repository - Processing

Ontology Identity
Management Management
Data
Repository Framework (1 Go to Download Source

{CRC)

Project

Management = Installation Guice

=B -

= Tutorial Document

= Developer's Guide

[ o to Dowenload Cliert

orrelation
Analysis

Text
Analyzer
Plug-in

[ |
|htt|:|s:,l',l'www.izbz.nrg,l'software,l'index.html# ’_ I_ ’_ I_ ’_ H |@ Internet Ho100% - i




Perform deep studies with patient sets selected from
Enterprise Data Repository

Selected
patients
R 12b2
- Data directly  Data from other Data collected I
|2b2 from EDR sources specifically for SpeC | al
EDR project Project
> |

Daily Automated Queries search for Patients and add Data
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Privacy Levels in i12b2

PHI-enabled User

Heavy burden on data management
team, very limited access

1
Notes-enabled LDS User

Limited availability, need complex
technology for implementation

A

Limited-data-set User

Limited availability (possibly
with HIPAA data use agreement)

—e-C——
Obfuscated-data User Aggregated-data User
Widely available within institution Widely available with HIPAA
or site with HIPAA limited data set de-identified data
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Can We Trust the Phenotypes?
Validation Study (N = 185)

m Evaluate case and control algorithms compared to
gold standard of diagnostic interview by expert
clinician

m Recruit cases and controls as defined by informatics
algorithm

m Interview by clinicians blinded to ascertainment group

m Recruited patients with depression or schizophrenia to
enhance blinding !

Jordan Smoller MD, ScD and team




Sensitivity vs. Specificity

Structured data Unstructured data

Diagnoses, I I I I Clinical
Drugs, I I I I narratives
Encounters

Sensitivity < » Specificity
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Natural Language Processing

E SOCIAL HISTORY: The/ - &z =7=ried with four grown daughters,

v < Smoker .
\» luses tobacco], has wins -

" SOCIAL HISTORY: The patient is a| nonsmoker. |No alc~"ll

o e Non-Smoker

51 SOCIAL HISTORY: |Negative for tobacco, | alcohol, and I\~Jrug abuse. T

PAST MEDICAL HIZTORY: (1: HJ_|.I Fr:IL.LUI"I:' 12] Br UIIL.|IJ.I:'L.thJ_b

. BRIEF RESUME OF HOSPITAL COURSE
63 yo woman with COPD 50 pack yr tobacco (quit 3 wks ago),

ALLERLLIES: {1) AsSpirin. ({¥) Ciprotloxserrs—tIr—Trenrcrrrom:

L Past:Smoker

Snrral uTeTnDu - Tho oal il Tionwe aTooeo sl ddeonioe Tols

SOCIAL HISTORY The patlent I|ves in rehab married. | Unclear smoking history< = -

" from the admission note...

PIIIJlIJrlI_ LOMUizemi awit. IEIIIP'._IDI.I_II': TH - £ PI.IJ.JC oW, II:_'IPJ.I aOLLuUn>» £y,
blood pressure 160763, oxpgen saturation 95% on room air. HEENT: Normocephalic and atraumatic. Pupi
||‘|D|’\D|‘|'|'|’IDU RATA - Tulism 1his senn PR RTINS B | welals N n7 Is vemlla

HOSPITAL COURSE ... ltwas commended that she receive ...\We also added Lactinax, oral
' form of| Lactobacillus| acid '"Hard'to' plck population of her gut.

Cucow & 1Oy I CYC@LTU HNYPCI LI A0L0CU Luliy> anmy LI oLC 3.

Ihe patient .__ ________ . _ ____

HOSPITAL COURSE: The patient was seen and evaluated bu the
SH: widow,lives alone 2 chlldren no tob/alcohol <—Iard to pick

4

Tl Naz Off |Mowrap D05 |INS |NUM



Train classification algorithms

1. Over 300 words/phrases (features) were identified using

chart

review

. Important features were selected for model using
ive LASSO shrinkage

# of selected features = 29

adapt

Tianxi Cai PhD and team

—— note_type_primary

— - dx.bipolar.disorder

.- X.NEGATED..dx.bipolar.disorder
- - - dx.depression

—e— dx.mood.disorder

—a-  dx.psychotic.disorder

-+ dx.schizoaffective

- % - hx.bipolar.disorder

—6— no.hx.psychosis

—v  dx.other

—— bipolar_icd9
— -  mdd_icd9

- - - schizo_icd9

- — - X90862_visit
—e— X90801_visit
-4 X.blake.11..dis.
-4 X.cpt.90801..Ino.
- % - X.cpt.90862..Ino.

aggressive
agitated

distractability

grandiosity

impulsivity

disorganization

irritability

pressured.speech
X.NEGATED..elevated.mood

< _|
=
|

L S

[3+3

E

k7]

ik

=

K<)

2 o

o 2o

o

&)

=3

[}

N

=

S

c 2

S 9

[ !
<
=2
I

—— anxiety.disorders

- - decreased.sleep

- - - denies.manic.symptoms

- = - manic.mania

—e— neuro.cognitive.impairment
—&-  racing.thoughts

-4 thought.disorder

- % - excesive.pleasurable.activity
—6— hallucinations.and.delusions
—v-  hypomanic

- B- mood.swings

- % - tangential

—&— family.history.of.bipolar

—— med_1G_antipsychotics
- -— med_2G_antipsychotics

- -- med_mood_stabilizers

- = - bi.med...anticonvulsant..non.vpa.
—e— bi.med...mood.stabilizer

-4&  bimed...sga

-+ nb.med...fga

- % - affect.flattened

—o— affect.labile

increased.energy
— —  X.NEGATED..racing.thoughts ..
- - - elevated.mood -.
- — - X.NEGATED..hallucinations.and.delusions R
—e— X.NEGATED..hypomanic

-4

-3

-2 -1

Constraints on Model Complexity
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Bipolar Cohort Ascertainment

Cases - Positive Predictive Values
[ \

- [0.862

[0.756

I

NLP  Bipolar MRP  MRP-SV Healthy
Natural Langua@”niC/Med Most Recent & Most Recent & Contro|s

Single Visit




Pychological Medicine (2012), 42, 41-50. & Cambridge University Press 2011 ORIGINAL ARTICLE
don10.1017 /500332917 11000997

Using electronic medical records to enable large-scale

studies in psychiatry: treatment resistant depression Use NLP to define
as a model cohorts of treatment-

R. H. Perlis™**, D. V. lIosifescu™®, V. M. Castro’, S. N. Murphy?®, V. S. Gainer’, . Minnier®, T. Cai®, reS I Sta nt a n d treat m e n t-

5. Goryachev', Q. Zeng', P. ]. Gallagher®, M. Fava', |. B. Weilburg', S. E. Churchill®,

I 5. Kohane® and J. W. Smoller’ res ponS|Ve depreSS|On

= e
o | o
o o
. e ]
= = - =
£ % Specificity: 95%
[:H] [ri]
0] 3 _ w0 ; - AUC > 85%
]
™| ) o~ ]
s 11 . = I )
l‘ v — = NLP + Biling Codes ," ; — = NLP + Billing Codes
1 - NLP | - NLP
o | -—- Biling Codes o || -—- Billing Codes
= =
| | | I | 1 | | | } | T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity
Clinical Status  Model Specificity Sensitivity Precision AUC
Depressed Billing Codes 0.95 0.09 (0.03) 0.57 (0.14) 0.54 (0.02)
Depressed NLP 0.95 0.42 (0.05) 0.78 (0.02) 0.88 (0.02)
Depressed NLP + Billing Codes 0.95 0.39 (0.06) 0.78 (0.02) 0.87 (0.02)
Well Billing Codes 0.95 0.06 (0.02) 0.26 (0.27) 0.55 (0.03)
Well NLP 0.95 0.37 (0.06) 0.86 (0.02) 0.85 (0.02)
Well NLP + Billing Codes 0.95 0.39 (0.07) 0.85 (0.02) 0.86 (0.02)




Medical Imaging Cell (mi2b2)

%]uery is done <: Derive new

To find patients data from images

Request 'nggé )
Images with j L/ Study - IR

Images

Accession #'s

Images
Retrieved
from Clinical

PACS




Cumulative fractional anisotropy

White matter abnormalities associated with
treatment-resistant depression

» Scans collected as part of
routine clinical care
 Diffusion tensor imaging in
150 pts
« Age-related decline in white
matter integrity increases
with treatment resistant
depression

Medial fornix shows o
06
17 4.0 strongest effect ‘ *
' Y LT
o N
ENE - ,
3.54 2 = =" ‘n
3.04 o H A
g g 044 nl® Al
.04 g E ug hE Ada
- Z 3.0 = A
E = &
281 = = fp et
£ E .
2.7 2 23 E .
= S m
2.64 £ g “u
E 204 =
5 <] z 20 01
235 E .
54 “ - HC r=-0.420%%* Loaa
- 1.5] = MDD F-Rem = -0.132 -
23 == MDD P-Rem r=-0.240 & o ..\"'\\\ F
1 I — (). 505 % X < -
. i == MDD N-Rem r=-0.505%%* “\o‘n q‘\\\\ \0\1

o 20 30 40 S0 e0 70 80

Age (vears) Hoogenboom et al. World J Biol Psychiatry, 2012
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Rapid investigation of QTc prolongation

Adjusted modelt

FDA warning 2011 for Celexa prolongatio  p-value

Anti-depressant n
Safety Announcement: SSRI
[8-24-2011] "should no longer be used at Citalopram (Celexa) 2.85 0.004
doses greater than 40 mg per day because it Escitalopram {Lexapro} 3.80 <0.001
can cause abnormal changes in the electrical ?”“‘“t'.”e ‘(F;r°?la)c’ ;;“7‘ g;i:
aCtIVIty Of the heart' Sertraline (Zoloft) 0.87 0.383
. . her anti-depressants

But, did NOT include Lexapro e i 000
(which Is active ingredient of Sueropon e o
Celexa [S-enantiomer]) Mirtazapine -1.46 0.145

Nortriptyline 1.23 0.219

Shown to be true with RPDR- Venlafaxine 115 0.251

previously known prolonger

derived data set with >38,000 Methadone 532 <0001

T Adjusted for age, gender, race, type of insurance,

EKGS ObtalnEd Wlthln 14 —_ 90 history of major depression, history of myocardial

. . . infarction and Charlson comorbidity score
day window after medication
Initiated Roy Perlis MD, MSc and team
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Importing NGS variant output into i12b2

VCF Variant Call Format
ANNOVAR Gene Annotated VCF
GVF Genome Variation Format
i2b2
Observation

fact



Pipeline - VCF to VCF-ANNO

1 1105366 : T C : PASS
AA=T;AC=4;AN=114;DP=3251 GT:DP 1/0:54 VC F
exonic TTLL10 1 1105366 1105366 T C
1105366 . T C . PASS
AA=T;AC=4;AN=114;DP=3251 GT:DP 1/0:54

VCF-ANNO




Pipeline - VCF-ANNO to GVF

exonic I1T(|)_5L?jé)6 1 _1|_105366 1C105366 T gAss 1 VCFE-ANNO

AA=T;AC=4;AN=114;DP=3251 GT:DP :I/0:54

chr1 VCF SNV 1105366 1105366 : +
GV F . ID=1;Reference_seq=T;Variant_seq=C;Variant_feature=exonic;Gene=TTLL10;
Genotype=heterozygous
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Pipeline — GVF to 12B2 records

chr1 VCF SNV 1105366 1105366 : +

ID=1;Reference_seq=T;Variant_seq=C;Variant_feature=exonic;Gene=TTLL10; GV F

Genotype=heterozygous

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00""@" 1 |IIIIIII1III["GVF212B2"|

1880001024]|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SO:0000340" 1" T"|
"chr1*[[|[[[I[II"GVF212B2]

|2 B2 =1880001024/1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SEQ:Start'| 1]"N"| 'E*]

1105366|||||///||"GVF212B2)

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SEQ:End"|1|"N"|"E"|
1105366|||||///||"GVF212B2)

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SO:0001029"|1|"T"|
"+ [II"GVF212B27|

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SEQ:Zygosity"|1|"T"|
"heterozygous"||||||[|||||"GVF212B2”|

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SEQ:HUGO"[1|"T"|
"TTLL1O"IIIIIIII"GVF212B2"]

1880001024|1000000024|"S0:0001483"|"@"|"2010-03-03 00:00:00"|"SO:0001791"|1||
TG VF212B2°]
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Navigating NGS Variant Data
- with Sequence Ontology

[ Mavigate Terms &3 L] | oF %

; I@ Ontology -
a I@ Sequence Ontology Variants

» ﬁ complex substitution
» ﬁ copy number variation |

:%f‘:ﬁf” Combination of concepts and modifiers to
g =ou identify:

. [B] MNP

» ﬁ Reference genome
Fi SMY

& 3 prime UTR variant An SNV |OCated on a 3’UTR
& 5 prime UTR variant
& Chromosome

& downstream gene variant

m

& exon ovariant

& HGNC Gene Symbol An SNV associated with a certain gene

& intergenic variant

& intron variant
& Sequence End (base pair)
& Sequence Start (base pair)
& splicing variant P .
Q& upstream gene variant An SNV Of SpeCIfled ZngS|ty
& Fygosity

- |3l point_mutation

- [ sNP

. ﬁ transition
> ﬁ transversion

> ﬁ translocation

1
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Querying NGS Variant Data

Querying for a heterozygous SNV on an exon of gene
TSHR

m Note that all panels have same items instance

]
& Query Tool 2 2] | o5 o
|Query Mame: | E] Analysis Types
— |[|Patient list
Group 1 |E] | Group 2 |E] | Group 3 Event list
[Dates ][ Ocours = 0x ][ Exdude] [Dates ][ Ocours = 0x ][ Exdude] [Dates ][ Ocours = 0x ][ Exdude] Numl:uer of patients
. Itemsinstance wilbe same v | | Itemsinstance will be same  w | | Itemsinstance wil be same | [|Gender patient breakdown
ne Symbal [LIKE[contains] "TSHR] ] J SNV [exon variant ] | SNV [Zygosity Is heterozygous ] u'tal Status patient breakdow
Race patient breakdown
.ﬁ.ge patient breakdown
imeLine
e
1| i 3
Query Timing
(7 Treat all groups independen
(7 Selected groups occur in the
*‘ | il 5 i@ Items instance will be same
The terms of this group are joined The terms of this group are joined The terms of this group are joined
then intersected with other groups then intersected with other groups then intersected with other groups
1| 1] IR 1] 3

| [] Get Everyone | [ Run Query Above ] |Patien1:{s}l returned:




Gene Assist

i2b2 Waorkbench

| @ Navigate Terms S@x- ind Terms| = O || 4 Query Tool Eﬁl- . Analysis ‘\.I'iew| @ | &% o) = 0O
(<]

'

— i |Q1.IEI’Y Name: | Izl Analysis Types
» [ deletion - ; _|Patient list
> [Glindel Sroupi! = P2 = ol = _|Event list
» [l insertion Dates| Occurs > Ox | Exclude | | Dates| Occurs > Ox | Exclude | | Dates| Ocours > Ox | Exclude [V Number of patients
> E inversion Treat Independently = Treat Independently = Treat Independently . | Gender patient breakdo|

» [ MNP (3] SNV [HGNC Gene Symbol ] _|Vital Status patient brea
> E Reference genome _|Race patient breakdown

v Gl sNv _| Age patient breakdown
| TimeLine

© 3 prime UTR variant Add
O 5 prime UTR variant 800 Choose modifier value of SNV Grooy
O Chromosome = - - -
O downstream gene variant You are allowed to search within the narrative text associated
O exon variant with the term SNV.
© HGNC Gene Symbol
© intergenic variant

Query Timing
@ Treat all groups independq
() Selected groups occur in t
I ) Items instance will be sam

terms from Navigate,
d Workplace into this group

O intron variant

O Sequence End (base pair)
O Sequence Start (base pair)
© splicing variant

i

() Search wiithin Text

[ containi.. 3] | | [Patient(s) returned:

=

»| =0

b
Chromos-exon va@09:19:34 [03-08-2013 ] [Ig
Chrom-exon -Diabe@09:12:00 [03-08-2013 ] [
Chrom-exon -Diabe@09:05:59 [03-08-2013 ] [
EE Chromos-exon va@09:04:52 [03-08-2013 | [Ig
Chromosome@09:01:49 [03-08-2013 ] [Icp5]
nterge-Chromos@07:28:38 [03-08-2013 ] [Icr
[ HGNC -2von -Zygos@18:10:27 [03-07-2013 ] [
EGFR-exon-heterzygous [03-05-2013 ] [Icp5]
EE insertion@10:08:54 [03-04-2013 ] [Icp5] VCF mapping file: Anatomical Source: | pPericardium |
deletion@09:56:53 [03-04-2013 | [Icp5]
EN2-AUT@04:09:55 [02-28-2013 ] [lcp5] 12B2 Patient number: Collection Method: | glIOPSY - |
TSHR-hyperthyroidism@04:02:27 [02-28-2013
substit-substit@03:41:46 [02-28-2013 ] [Icp5]
MAD1L1-prostateCancer@03:34:56 [02-28-20: )

o Date of encounter: YYYY-MM-DD HH:MM:55 format
ﬁ substitution@03:31:21 [02-28-2013 ] [lcp5] Sample Pathology
subst-subst-subst@03:27:17 [02-28-2013 ] [Ic
substitution@09:26:27 [02-27-2013 ] [Icp5)

@ Previous Queries 5%

Sample details
Information related to the sample

Specify input file: Sample ID:

Input file format: VCF x| Sample Type: TISSUE - |

12B2 Encounter number: Additive: UNKNOWN v |

Reference genome version: Lol - Information related to the sample pathology

Y ¥ Y ¥ Y Y Y Y Y YYYYVIYIYYY

Pathology: TUMOR - |




Gene Assist

i2b2 Workbench

:. Navigate Terms 24 . Find Terms =] .|' . Query Tool 3 . Analysis View

& | oy L T -
— i |Quer\-I Name: | |i| Analysis Types
» [ deletion " = = | Patient list
» [ indel il | oy | Group 3 | ~|Event list
» [l insertion Datesl Occurs > Ox | Ewclude | | Dates| Occurs > Ox | Exclude | | Dates| Occurs > Ox | Exclude I¥ Number of patients
> ﬁ inversion Treat Independently = Treat Independently = Treat Independently . _|Gender patient breakdof
Vi ;
» [E1Mnp (3] SNV [HGNC Gene Symbl | —.Y'tal Stang p?uenlt l?rea
> ﬁ Reference genome [ NaNs] Cenomic Browser

© 3 prime UTR variant

v Gl sNv |
6 5 prime UTR variant 800 sercnGenes [

T |
O Chromosome
O downstream gene variant You are allowe
O exon variant with the term § Home Search Genes Downloads Gene Families HCOP Useful Links About ContactUs
© HGNC Gene Symbol =
© intergenic variant () No Search

O intron variant
O Sequence End (base pair)

| By abnormy

e i () Search witl
Sequence Start (base pair) Search symbols, keywords or IDs for:
©Q splicing variant | Containi... = = =
- - = el — | Resuits that (_)equal (_begin (_)contain
— Display | 50+ | hits
. Previous Queries 23 LT ==
> EE Chromos-exon va@09:19:34 [03-08-2013 ] [Ig | ko\ |

> EE Chrom-exon -Diabe@09:12:00 [03-08-2013 ] [
> EE Chrom-exon -Diabe@09:05:59 [03-08-2013 ] [
| 2 EE Chromos-exon va@09:04:52 [03-08-2013 ] [Ig
» [ Chromosome@09:01:49 [03-08-2013 ] [IcpS]

> EE interge-Chromos@07:28:38 [03-08-2013 | [Icp
4 EE HGNC -exon -Zygos@18:10:27 [03-07-2013 ] [
> EE EGFR-exon-heterzygous [03-05-2013 ] [Icp5]

Infarmation rela o
EMBL-EBI :

iy I
|
ﬂ wellcome rust @\ %Im‘jﬁ% RQ
Specify input fi HHGRI i

The work of the HGNC s supported by National Human Genome Research Institute (NHGRI) grant P41 HG03345
and Wellcome Trust grant 099129/Z/12/Z

Contact Us: 3

Input file form

> EE insertion@10:08:54 [03-04-2013 ] [Icp5] VCF mapping Site maintained by the External Services team at E
» [ deletion@09:56:53 [03-04-2013 ] [Icp5)
» [ EN2-AUT@04:09:55 [02-28-2013 ] [Icp5) 12B2 Patient n

» [ TSHR-hyperthyroidism@04:02:27 [02-26-2013

12B2 Encounte

b [ substit-substit@03:41:46 [02-28-2013 ] [IcpS5)
» [ MAD1L1-prostateCancer@03:34:56 [02-28-20: -

o Date of encounter: YYYY-MM-DD HH:MM:S5 format
b [ substitution@03:31:21 [02-28-2013 ] [Icp5] Sample Pathology
> EE subst-subst-subst@03:27:17 [02-28-2013 | [lc
b [ substitution@09:26:27 [02-27-2013 ] [Icp5)

Reference genome version: hgolg Information related to the sample pathology

Pathology: TUMOR L}
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New Core 12b2 Features

Top Level 1.7 features
m Temporal Queries Enabled

m |dentity Management cell to manage patient participation in i2b2
projects

m Patient management for Out-of-the-box clinical trials support

m EMR views of patient for translational medicine and clinical trials
support
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Temporal Query Formulation

Patient First Visit Patient Last Visit
1/1/2005 12/31/2010
First
Occurrence
of Event 1
mm oo 1 =
Occurrence
of Event 2
| Event2 J Inmi 11In 1 Il [
Span between Last Occurrence
> of Event 1 and First Occurrence H U D U

of Event 3

Any Occurrence
of Event 3

2005 2010
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Temporal Query Definition

Temporal queries are organized around the concept of an
event.

Events are related to each other through “subquery
constraints”
m An event is defined from an observation
o Start date or end date
o First, last, Any
m Events are compared in time to be
o Equal, Less, Greater, Less Than Equal, Greater Than Equal
m Within a certain time span
o Year, Month, Day, Hr, Min

Each event is defined as a “subquery” within the query
definition
m |n the XML is a Recursive definition — a subquery is a query



Defining Temporal Relations

nips

T e

e i2b2 Workbench

T T el

Eile

Search Window Help Run

F E Adrenergic brenchodilator

4

Event1

| @ Navigate Tems 52 = T (@ Query Tool (Experimenta) 2 @|e =8
e | o Query Mame: ’Speci‘fy Temporal Query vl
& Route -
& RxSig Events in Query Define Temporal Relationships Among Events

& Patient Instructions

Groupl L Observation
& Route ﬁ Acthma
& FRxSig
[>|§ Albuterol |
I E Bitolterol E

[ E Epinephrine
= E Formoterol
= E Isoetharine

A

Ewvent 2

|Startof = ||theFirstEver ~|[Event1 ~|

)

[D‘CCI.IIS Before

|Startof +|[theFirstEver +||Event2 ~|

By |2 «| & H month(s) -
Oand [» ~|[1 E[dayt)

N |

el 111

Groupl JL Observation
ﬁ Albutercl

& Previous Queries 31

Search By Mame
Containing

[

|

[Any Category

Find

= Add Event

Event Inclusion

57 Add Group

=2 Add Temporal Relationship

Only query for Events used in Temporal Relationships

EE Test Query @3/19/2013 11:6:29.277 [03- ~

4 I} 2

Submit Query




Viewing Temporal Relationships

T M TP [ESREERX

s i2b2 Workbench —
Fi

le Search Window Help Run

] Navigate Terms &% @ | &b <> =T 3 Query Tool (Experimental) &3 @ | «»| =8
8 Patient Instructions i Query Name: ’Specify Temporal Query v]
O Route
& Rx Sig Events in Query Define Temporal Relationshig g Events

ﬁ Antiasthmatic combinations
ﬁ Antihistamines
ﬁ Antitussives [ Event 2
ﬁ Bronchedilators

& Patient Instructions

[= Event1

’Starkof v”theFilstEver v”Eventl v]

& Route ’Stark of v] ’the First Ever v] ’Event 2 v]
& Rx Sig
ﬁ Adrenergic bronchodilators By 6 =
O Patient Instructions = FlAnd [» 1 = [day(s)
O Route Event Inclusion
O R Sig Only query for Events used in Temporal Relationships < Add Temporal Relationship
ﬁ Albuterol
ﬁ Bitolterol
I 51 Epinephrine & Align-in-time View &3 @& =0
ﬁ Formoterol i
O Srr— I | Create model for Timeline| Render a Timeline |
- 4
@ Previous Queries 5 (7] | e I =8 Record View | Comparison View I Group \|"IEW| . h
Search By Name All Records Records 6/6 Zoom to: | Years ~ | Annotate!
Containi = ;]‘
— - : ] o1 02 03 04 05 06 o7 08 ] 10 [
Any Category 7 D V1000000003
L J
Acting bbb TA A |A AA a A A
est Temporal Query @3/19/2013 11:29:28.240 [#F% 1 ¥1000000020
[ Test Temporal Query @3/19/2013 11:27:45.726 [ | im"nﬁ;"' M;\J?HL:‘J:TD' AT ask ||k Y A A N 1
EE Test Temporal Query @3/19/2013 11:17:55.692 [ v &l
EE Test Temporal Query @3/19/2013 11:16:46.371 [ Albutercl .quau
[ Test Temporal Query @3/19/2013 11:14:31.415 [i 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 " h A A A A AA | AMd
EE Diabete-Metform@10:52:25 [03-19-2013 ] [dema] ow P
EE Test Temporal Query @3/18/2013 17:27:50.650 [ Albutercl
[ Test Query @3/18/2013 17:27:6.975 [03-18-201% Asthma ;mﬂ A A A A WAA 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;"' bégﬂ:ml Ah Al A Ad A il
EE Test Temporal Query @3/18/2013 17:26:20.885 1 -
[ Test Query @3/18/2013 17:25:58.512 [03-18-201 v K
+ EETestTemporal Query @3/18/2013 17:16:36.33 [0 = - - |
e o | 5 Patient Set: patient Set for "Test Temporal Query @3/19/2013 11:29:28.240" Loaded patients: 1.¢ 6 |




Patient can be conceived throughout i2b2 as
single item

o i2b2 Workbench =] e S|

File Search Windew Help Run

@ Navigate Terms % N dTerms| = O /|4 Query Tool 2 .\\\_ & Vorkplace 2 '\\ @ |+ =0

@ | &k o a demo
=2 1)t |Q|.ery Name: ‘ E] Analysis Types B .

[5l Clinical Trials Ter—— = 4 [ Study Patients

5] Custom Metadata Group 1 =] | Group 2 [x] | Group 3 |x] %7Enmmmr o € PATIENT HIVE1000000011

@ Demographizs Dates [ Occurs > 0x ][Endude] Dates [ Qceurs > 0x ][Exdude] Dstes [ Qccurs > 0x ][Exdude [FINumher of natients A%

ﬁ Diagnoses Treat Indeperdently Treat Independendy TreatIndeperdently "II—'

[l Expression Profiles Data £ PATIENT HIVE: 1300000011

[ 1CD-20CM (NCBO)
ﬁ Laboratory Tests
[F Medications

ﬁ Procedures

[&1 Providers

ﬁ Reports

[ Visit Details Query Timing

Drag -erms from Navigate, Drag terms from Navigate, Drag ferms from Navigate,
Firnd armd Wonhplac inlo s proug Firnd annd Wonhpolaz it s yiouy Firnd il Wonhgilaus inlw Wiis group
a 1 2
[] Get Everyone [ Run Query Above ] |PaﬁEnL{s) returned: |
@ Previcus Queries | @ Patient Set b3 = O/ imeline View (. Analysis View (. Patient Set Viewer &3 @ |4 e — O

8 | w3 |Patentsat:deﬂﬁﬁer: "(PrevQu-Hyperte @0 1:37:41" |

Search By Neme

Containing - HIVE EMP BWI MGH NWH BWH NSMC_SALEM MSMC_LMNION FH DFC
1000000011 | 100790915 01164887 | 3000001831 | 4000002011 | 11489929 5500003061 | U500004021
Any Category =) 1000000025 | 101809330 01800290 | 3000001845 | 400000202t | 15783376 5500003075 | US00004035
1000000026 | 102344360 01954309 400000202¢ | 17028580 5500003075 | US00004036 | 20001003 282304
El"@ Patien: Set for "(PrevQu-Hyper=@0L:37:41" 1000000043 | 102344370 01954388 | 300000 18?3 400000204Z | 17028663 U500004053 | 20001005 282311
i 1000000011 [60 vfo F white] — 1000000045 | 102344373 01954385 | 3000001855 | 400000204t | 17028671 5500003095 | U500004055 282312
1070000035 [76 y/fo F hisparic] 1000000054 | 102637795 | 01722840 | 5000001874 | 400000205< | 18092957 | 5500003104
1000000035 [65 y/o M white] 1000000071 | 102788263 02161640 | 3000001831 | 4000002071 | 18658583 5500003121 | US500004081
1000000013 [61 y/o M hisperic] 1000000083 | 103703038 02408012 | 3000001903 | 400000208% | 20722294 U500004093 346657
1000000045 [83 y/o F asian] = 1000000087 | 104308528 01517452 | 3000001907 00000091 5500003137 | U500004097
1000000054 [66 y/o F asian] 1000000085 | 104334898 01164890 | 3000001905 | 4000002085 | 11489952 5500003138 | US00004099 299566
1000000071 [87 yfo F black 1000000096 | 105511343 474530 | AD0000209€ | 2000002056 | 5500003116 | US00001106
1000000083 [65 y/fo F black] 1000000105 | 105560546 4745320 4000002102 5500003155 | U500004115
1070000087 [S5 y/o M aiar] 1000000108 | 105560549 4745322 400000210€ | 2000002068 | S500003158 | US00004118
1000000089 [44 y/o M black] Nl
1000000055 [76 y/o F black]
10JU00U 1S [b6 yfo M hispznic]
- 1000000108 [66 /o M asiar]
i8] Patien: Set for Tschemiz heart @01:37:15"
Patien: Set for "Female @11:28:31"
Patien: Set for "Amoxicilin@11:0
Palier. Sel o "Amusxiclin@10; 56: il [ Save ] [ Lot L ] [ Cunver L File ]

Retriving information on this item ...



I2B2 IM ARCHITECTURE

IM_PROJECT_SITES

<& PROJECT_ID : VARCHARZ (50)
<E LCL_SITE : VARCHAR2 (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

<% 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 (38) )

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 : VARCHAR2Z (200) *
GLOBAL_STATUS : VARCHARZ (50)
DEMOGRAPHICS : VARCHARZ (400)
UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE

UPLOAD_ID : NUMEER (38)

!
SOURCESYSTEM_CD : VARCHARZ (50) |

GLOBAL_ID : VARCHARZ (200) *

<% LCL_SITE : VARCHAR2 (50)

<% LCL_ID : VARCHARZ (200)
LCL_STATUS : VARCHARZ (50)

<5 UPDATE_DATE : DATE
DOWNLOAD_DATE : DATE
IMPORT_DATE : DATE
SOURCESYSTEM_CD : VARCHARZ (50)
UPLOAD_ID : NUMBER (38)

e |dentity Management (IM) cell
becomes a primary core cells
within the i2b2 hive
e Capable of converting i2b2
patient numbers back into
identifying MRNs
e Retrieving and storing Protected
Health Information (PHI)

e Critical for investigators who
plan to run a study and recruit
patients
e Lists of patients with real
identifiers are managed and
linked to a project
e Allows multiple identifiers to be
resolved by an Enterprise Master
Patient Indexes



JBoss 7 )/ PARTNERS.

‘—J HEALTHC ARE S YSTEM

v Improved Performance
v'Better Security

v'J2EE 6

v’ Administration Improvements

v'Integrate into Eclipse




.
IDENTITY

MANAGEMENT

v'Core Cell
v Encrpytion
v Auditing

v'New for 1.7
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Development of new Services ETL (SETL) Cell

12b2 Web Client with SMART

= U»-H_QD?-

Demographics Medications
SMART API SMART API

. Services Hospital
CRC e SMART Py ETL CPARTT Clinical
Cell Cell (SETL) Web

Cell Services



Services ETL

“nsZipatient setr
“patisnt>

<patient_id

<“param "wital status cd"
=param "birth date"
<“param "zax_ cd"
=param "lancuage od"
“param "religion cd"
“param "race cd"
“param "ethnicity cd"
<“param "marital status_ cd"
“param "legal first name"
<“param "legal middle initial™
“param "legal last _name"
=param "legal suffix"
=param "permanent_linel"
STREET =/ /param=

“param "permanent_linez"
=param "permanent city"
=param "permanent_city"
“param "permanent city"
“param "permanent city"
“param "local linel"
“param "local lineZ"
“param "local city"
=param "local city"
“param "local city"
=param "local city"
=param "primary_phone"
“param "work phone"
<“param "mobile phone”
“param "other phone"

= /patient=

</nsZipatient setx

: Output PDO Response

"hiwve " ~REROOCC00s /patient_id>

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

"zex cd"rH-< param=

"lancuage cod"=SPANISH= param>
"religion cd"=PROTESTANT-< /param=

"race cd"=0THER= /param=~

"ethnicity cd"=AFRICAN< /param=
"marital status cd"=TNENOWH-= /param-
"legal first name"=SANTA</param=
"legal middle initial"=J</param-~
"legal last name"»CLAUS</param=
"legal suffix"=>JR</param=
"permanent linel">1010 TENTH

"permanent linez"=APT 1l0</param>
"permanent city"=EOSTON< /param=
"permanent city"sMA< param=
"permanent city">0Zll4< param>
"permanent city"sUS</param=

"local linel"=55 FRUIT ET</param>
"local linez"=APT E</param=
"local cicy"=BOSTON< /param=
"local city"rHA</ param=
"local city"=0211l4</param=
"local city"rUS-< param=
"primary phone"=93781231Z21217</param=
"work phone"=7814445550033353</paran>
"mobile phone"=8033Z75563</paran~
"other phone"=(3871111-1111</param>

35
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Launching ‘standalone’ SMART-12b2 views

=

i2b2 Workbench

Fi

le  Window Help

e e

A Trimox 500mg ca @00z 16:08 [02-25-2013 ] [demo]

[ Amoxicillin@00: 36: 24 [02-20-2013 ] [dema]

[ Amoxicilin@o0:32:59 [02-20-2013] [demol

[ Trimox 500ma ca @00z 11:08 [02-20-2013 ] [dema]

cute myocardia@10:19:02 [02-20-2012 ] [demo]

EE Casts (Group:CA@11:17:42 [02-13-2013 ] [deme]
ﬁl CPK (Group!CPK) @11:08:05 [02-13-2013 ] [demo]
EE Amoxidlin@11:04:11 [02-13-2013] [demo]

rimox 500mg ca@10:40:36 [02-13-2013 ] [demo]

rimox 500mg ca @10:27:51 [02-13-2013 | [dema]

m

¥ Person #1000000027_ Male, 37yrold Unknown

¥ CPE_(Group.CPE)

¥ Person_#1000000055_ Fernale 19yrold  Hispanic

W OV e CTITY

-

6 /a7

Patient Set:  Patient Set: 43 Patients

11

increment: 10

Novigate ¢3 . @ Find Ter | 4 Edit Ter | 5 |( @ Queny Tool 52 @%b =0 “'. Workpla 52 (1B Help| g
1 o oo ||| |
g | 537 |Query Mame : CPK (Group:CPK)@02:23:26 | [B Analysis Types
- [l Blood Gases - : Fratentset H 5] SHARED
& [F Blood Gases/Oximetry Group 1 |E] ‘ Group 2 |@! | Group 3 |E] [ [Encounter set E demeo
[ E CSF Chemistries [ e — A - .
. 192 168801 28/ smart - 12b. X . H
a [ Cardiac Tests = T Demog raph|cs data is
» [l BNP (Group:BNP) € - C[119216850.128 s @ =
» Bl CKIsos (Group:CK-MIMT) r trl \V; d inr I_tl m
E ]
» [5] CK-BB (CKL) (Group:CKL/BE) etrieve ea e p—
» (Bl CK-BB% (Group:%:CKIBB) f h SETL " .
» [l CK-MB (CK2) (Group:CK2/ME) pemestazies rom t e ce A
[ ﬁ CK-MB Index (Group:CKMERI) Braton. M 02114 e s e Labs List
I ﬁ CK-MB QUANT (Group:CPK-ME)
> [l CK-MB% (Group: %CKMB)
o [B] CK-MM (CK3) (Group:CKI/MM) e Medications SavoLayout | Rename | Delate View || ] EE [
[ ﬁ CK-MM 32 (Group: SCKMM) Medications |
» [l CPK (Group: CPK) Meds List % Problams List *
» [5] CRP, High Sens. (Cardio) (Group:HSC ‘ L DRUG HAME STARTDATE  ENDDATE S HAmE * STARTDATE , ENDDATE  °
i [ Interpretation (CKMB) (Group:ICKME MR TS b Qv B megnh aciosol with wloplor 3000 0 00 e Andarminal gain, ofhr spocified s, mulliple sites — 2002-08-07 2002.08.07
» [l LDH (Group:LDH) M Phamaceuticals o i Apgaminal pain, ather specied ste; muiple stes  2002-04-29 2002-04-28
b ﬁ LDH1 (Group:LDHL) d b 00 ACTUAT Iprtrogism Hroerade 0 018 angominal paln, oiher specified she; muitiple sites  2002-04-22 2002-04-22
r [E1DH 2 (Graund DHA i< [ Get Evaryone :iﬁ;‘ﬂ\il” Metered Dose Inhaler 2002-04-04 0020717 Alscess of lung with pneurmania (disorder) 20040114 nnn:fn ‘f
< Ll ADECESS Of IUng wilh pReumonia (disorcer) 2004-01-02 20040102
B = - = A 4 cwdl,lrl'_?"e_o_oc'm Oinkineni Gk 20080525 20040695 Ansoess of lung with preumanta (disorder) 2002-11-14 20034114
& Previous Queries 33 @|%e S || 4 Timeline View e _ ABscess of lung Wit pReurTvania (disorcer) 2002-08-06 2002-06-06
Search By Name Create rodel for T 4 E}ﬁ:‘:r 200mq tablet Zerith Goldine  509.91.90 2009.01.02 Anscess of lung with pneumania (dlsorser) 18981025 198910-26
= reate madelfor i m—— ) _ Amseess of lung with peusnania (disorder) 1998-10-25 1889-10-25
| Sagtziging = ¥ F’ISI:I:I";e:":;’\ﬁ":l::Id':f':'lﬁ":? 10mg 2008.01.22 2009.01.22 Anscass of lung with pRaumonia (disorser) ETRTEE 19HAT-5R
Any Category = Apgcess of lung with pneumania (disordar) 1898-07-26 1908-07-26
- - : ¥ Person #10000 4 ;‘:I'?ﬁm‘l°"e 730 MG Orel Taiat 20080128 20090128 Acess of lung with prsurrvania (disorder) 1999-07-25 1985-07-25
- ., X £ ILing Wh preumania (disarser) 19950720 1999-07-20
[ CPK (Group:CPK) @02:23:26 [03-19-2013] [demo] = ¥ CPE_(Group.CY b Acetaminophen-Codeine Phoschate =l e -
[ De-ldentified X@11:31:58 [03-14-2013] [demo] B = b &
e-Identified ¥@11:31:37 [03-14-2013] [dema] ¥ Person_#10000
fﬁ Chemistry@11:28:53 [03-14-2013] [dema] ¥ (TK (GI’UU[J 1
[ Chemistry@11:03:15 [03-14-2013] [demol — Ry 5
Chemistry@10:55:14 [03-19-2013 ] [dema] ¥ Persan_#1000007 125_Fernale_ 7éyrold_ Hispanic
[ CPK (Group:CPK) ©02:45:19 [02-26-2013 ] [demo) — ) — — —
F CPK (Group:CPK) @10:19:23 [02-26-2013 | [demo] ¥ CPE_(Group: " F)
i Amoxiclln@00:21:02 [02-25-2013] [demel 1 !
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Supports workflow for 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 chosen that represent truly Optimal patients
for the Clinical trial.

PHI is viewed on the truly Optimal patients in a specially
Audited view that may be governed by the local
application of “special rules”



Workflow to support Clinical Trials

(#) i2b2 Web Client - Moxzilla Firefox
Eile Edit View History Bookmarks Tools Help
i 1i2b2 Web Client +

* :: webservices.i2zb2.org/webclient/ g C‘.'l '-.lv Google P| i

izb2 Quer‘y & Anafysis Tool Project i2b2 Demo User. i2b2 User Find Patients | Analysis Tools | Message Log | Help | Logout

Navigate Terms H Find Terms ‘ W E Project Request

B[] Clinical Trials

,@ Custom Metadata | . . .
: I%Deﬂwqraphics Pat|ent ID PrOJeCt Val’lab|eS
Diagnoses

1 Exp?ession Profiles Data
+ (5] Laboratory Tests SZ CVD | HIV DM
B Medications
ﬁ Procedures

37 19y M

D d Or 38 37y F

-5 Al Patients 60 56

E|F—=| Approved Patients

N
fonoocceza i e 1 124" peep-diVeinto
1000000028 [41 yef hispanic]

1000000037 [19 y/o M indian]

- - [ Ty
e Quers Tl clinical trial

-- 10-17 years o@14:06:34 [7-23-2012] [demao] = Dietailed List View E
1. F5 (+) Colle-Circu-Circu@02:20:46 [7-23-2012] [demo] || | Timeline
(+) CoIIe-Circu-Circu@02:20:30 [7-23-2012] [demo] [w This plugin oeates a visual representation of when selected cbservations coour within a given patient set.

(+) Colle-Circu-Circu@02:01:51 [7-23-2012] [demo]

] ) Hois | Project Request
EE All Patients [7-23-2012] [demo] [& This plugin is uesed to generate a request for a new project based on concepts, patients and sets..
.Fad all Patisnte [7-23-20121 [demnl

N
N
i P 5967yl Y

Category: | ALL




Workflow to support Clinical Trials

= EMR View that looks familiar to clinicians
m Patients can be screened using SMART App’s

'O i2b2 Web Client e D
€« C' Q smarti2b2/webclient 2,
i2b2 QUEF\/ & Analysis Tool Find Patients | View Patient | Analysis Tools | Message Log | Help | Logout

fnaTorms || PRI | 100000000 5o spancs | u
5] Visit Details = B SMART EMR View Patient Number: FUINIIIIEE]
E]--ﬁ Procedures
=3 vital Signs . Chick an jcon to add a new SMART app 3 more
1455 Custom Metadala Patient 1000000059 = : _
#-{5] Expression Profiles Data = Num: 1000000053 Race: Hispanic p & u w @ I'*ﬁ
[]"ﬁ Medications Sex: Male Language: German =
= . i Born: 1975-02-21 (Age: 37) Zip Code: 02458 Labs List Meds List Got Claritin? Problems List Person Info
£ @ Clinical Trials
-3 Diagnoses 4
-5 Reports Select View = .
E]--@ Demographics o » PrObIem S Save Layout Rename Delete View %
Medications
ol & Problems Problems List x| | Cardiac Risk x
B85 izo2 Patients = i NAME “ FIRST SEEN LAST SEEN | LDL'"bad" cholesterol i
‘.8 1000000008 [23 y/o M hisps = | Allergies ‘= ag) RSN
€ 1000000059 [35 y/o M hispz e p Accidents caused by other 5400 04 45 20050119 optima -
£ PATIEMT:1000000001 powered hand tools omg/dL
§ PATIENT:1000000002 Notes b Acute contact otitis externa 2001-05-16  2001-05-16 52
5 PATIENT: 1000000003 HDL "good" cholesterol Tl
€ PATIENT:1000000004 b Acute pharyngitis (disorder) 2005-08-05  2005-08-05 (52) I e
8 PATIENT:1000000005 .
-8 PATIENT:1000000006 L p Acute upper respiratory 2004-05-27  2004-05-27
q | = - infection (disorder)
b Allergic rhinitis (disorder) 2006-06-30  2006-06-30
= = Pl
8l U ) Asthma, unspecified without 19971104  2008-11-26
EEI Fernale@00:14:00 [3-6-2012] i ~ mention of status asthmaticus
-5 Female@23:53:03 [3-6-2012] I | ) Benign neoplasm of bot ur risk .
EI 0-Fem-His-Res@18:35:23 [9-1 connaective/soft tissue of 1998-04-09  1998-04-09 _ =
B Acute FLow inc@18:32:15 [9-1¢ o ’
e F Acute laryngiti@18:29:46 [9-19-
1 P Aebn lnrinniand 99048 10 40 T

localhost/webclient/#
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Timelines for new 12b2 Releases

Release Candidate of Version 1.7 Core in April
Clinical trials out-of-the-box plug-ins in September
Next-Generation Sequencing plug-ins in September



CATALYST

Harvard SHRINE Architecture

AND TRANSLATIONAL
SCIENCE CENTER

Partners
(MGH & BWH)

————

SHRINE
Adapter

Beth Israel
Boston Children’s Deaconess
Hospital SHRINE SHS!NE "’;Eb SHRINE Medical Center
v Adapter L Adapter v

Broadcaster

SHRINE
Adapter

Dana Farber e Connect the network

Cancer Institute
w




«<?-| HARVARD
/< | CATALYST

Harvard SHRINE Metrics

AND TRANSLATIONAL
SCIENCE CENTER

6M patients

1B facts

4 ontology categories, 18K terms
10K potential users

5 IRBs

5 major competing hospitals, 4 sites
— Partners HealthCare (BWH, MGH)

— Boston Children’ s Hospital

— Beth Israel Deaconess Medical Center
— Dana-Farber Cancer Institute

£

‘ﬁ’

SHRINE

s



HARVARD
CATALYST
THE HARVARD CLINICAL

AND TRANSLATIONAL
SCIENCE CENTER

SHRINE Find Patlents | Message Log | Help | Logout

[ Navist Toms

EISHRIHE m Luery iNal i Pﬂ'\"-mm“ﬂu ]

mnsmmmm " Gr : [ Gmup? ] =
& {3 Diagnoses _nn-lmu-um Exclude n-u-|0w.n=-m| Dstes | Occurs >0x | Exchde

= 3 Certain conditions originating in the perinatal period T ——— g T—

= (3] Complications of pregnancy, childbirth, and the puerperium 10-17 years old
& 3 Congenital anomalies 18-34 years old
# {3 Diseases of the blood and blood-forming organs

- @[5 Disaases of the circulatory system

- @5 Diseases of the digestive system

- 5] Diseases of the genitourinary system

- 5] Diseases of the musculoskeletal system and conneclive tissue

- 5] Diseases of the nervous system and sense organs

- @5l Diseases of the respiratory system \J

- @] Diseases of the skin and subcutaneous tissue

- @ 5] Endocrine, nutritional, and metabolic diseases and immunity disorders

| @ ﬁ Infectious and parasitic diseases

@ {5 Injury and poisoning one or one or draga
mora of . more of 4 to

- =5 Mental liness ﬂ-n 3 these A m tohere

. =5 Adjustment disorders

5] Alcohol-related disorders ———— e

3] Anxiety disorders
= 3] o | Reauet e Tope |

3] Attention deficit, conduct, and disruptive behavior disorders

! [#-2] Delirium, dementia, and amnestic and other cognitive disorders X
C - = SRR RICIN | [l| Run Query | wow auery | Print auery LTI IR N | [T | N B
== IS ouery sias |

e

= £ Pervasi-0-9 yea@00:44:10 [9-27-2010] [kohane) Finished Query: "Pervasi-0-9 yea@00:44:10
# [ Perva-0-9 y-PHENO@17:57:23 [9-26-2010] [kohane] BIDMC - 141 £3 patients FINISHED [78.7 secs]
; CHB -9103 £3 patients FINISHED [78.7 secs]
# [ PDD-0-34@17:40:42 [3-26-2010] [koha
& g ﬂ] el Parners - 5134 +3 patients FINISHED [78.7 secs]

& [ Perva-Male-Schiz@16:27:52 [9-26-2010] [kohane]
& [ A#PDD-0-34@17:47:17 [9-26-2010] [kahane]
15 medicated-ppd-34@16:41:28 [9-26-2010] [kohane]
B T2 =34@16:39:02 [9-26-2010] [kohane]

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

<l el




«=*| HARVARD

/< | CATALYST Natlona_l SHRINE Demo

THE HARVARD CLINICAL
AND TRANSLATIONAL
SCIENCE CENTER

A demonstration of the feasibility of a national
research network

« 8 selected sites to perform gueries on
co-morbidities related to the primary diagnoses

of autism and diabetes

— Patient must be diagnosed with either Autism Spectrum
Disorders or Diabetes Mellitus at least once between 6/01/09 —

5/31/11

44



<=2 HARVARD
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 Next major version of SHRINE — focused on
supporting clinical trials

- Startwith SHRINE aggregate query

 Narrow/validate set of subjects by incrementally
filtering on detailed patient data

« Establish a set of subjects for recruitment into a
clinical trial
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Inventing new Big Data Architecture
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Big Picture - Data flow of next-gen sequencing

base calls from the sequencer
r
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FASTQ files with base calls
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SAM with standard alignment
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VCF digests variants
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GVF maps to ontologies
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Data flow of next-gen sequencing

ap Shufe Redlce

base calls from the sequencer
r
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FASTQ files with base calls
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SAM with standard alignment
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VCF digests variants
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GVF maps to ontologies
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@ i2b2

A National Center for Biomedical Computing

/ Informatics for Integrating Biology & the Bedside

12b2, SHRINE, and SMART
Information and Software
on the Web

12b2 Homepage (https://www.i2b2.0rq)
12b2 Software (https://www.i2b2.org/software)
1I2b2 Community Site (https://community.i2b2.0rg)

SHRINE at Harvard (http://shrine.catalyst.harvard.edu)
SHRINE Software:

(https://open.med.harvard.edu/display/SHRINE/Software)
SMART i2b2 Homepage (http://smarti2b2.org)
SMART Platforms Homepage (http://smartplatforms.orq)
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See you on June 18-20, 2013 at the 3
12b2 - SHRINE Conference in Boston!
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