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The National Center for Biomedical Computing entitled
Informatics for Integrating Biology and the Bedside (i2b2)
Clinical Research Chart, what is it?

Explicitly organized and transformed person-oriented clinical
data optimized for clinical genomics research

An architecture that allows different studies to come together
seamlessly

An integration of clinical data, trials data, genotypic data, and
knowledge annotation

A portable and extensible application framework
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Enterprise-wide repurposing and distribution

of medical record data for research
A

s,
Management
. . Repository
Management Management
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— =
Use of medical record data in clinical studies
focused upon genomics and pharmacology




Set of patients is selected through Enterprise Repository

and data is gathered into a data mart

EDR

= o B o B

v

Selected
patients

v

Data directly Data from other Data collected

from EDR

specifically for
project

»
»

Daily Automated Queries search for Patients and add Data

Project
Specific
Phenotypic
Data

v
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Research Silos

=<

Research
Cohort Data Set

Research

Research Research

Researc
Cohort

P
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Project data can be added back to the RPDR

T
i2b2 DB =
[ Enterprise Project 1 &
Shared
~— N
Data ] ——
P i2b2 DB %
Shared data Ontology / Project 2 &
of Project 1 e
— Consent/Tracking z
~— ) @@
of Project 2 — _— N
[ i2b2 DB =
: ‘ / Project 3 &
of Project 3
~— N
v o
@]
@]
@]
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Enterprise-wide repurposing and distribution

of medical record data for research
A

Project
Management

File

Repository
Ontology Identity
Management Management /4 \

Enable high performance collection of medical record data for querying and distribution
m  Enterprise web client

Enable discovery within data on enterprise wide scale
m Relationship networks
m  Pharmacovigilance




Enterprise web client

(ﬁ Windows Internet Explorer

i2b2 Query & Analysis Tool
Find Patients Data Analysis Logout

| Finaterms | o %)% s2ln
ES Ortalogy Query Name: | 45-54-Circy-hale@ 859,32 |
+-Z0 Demographics
[ Diagnoses Dates | Ocours = 0x | Exclude | | Dates | Occurs = 1% | Exclude | | Dates | Ocours = 0x | Exclude
E-a Laboratory Tests C145-54 vears old [ Circulatary systermn Q Male

H-(] Chemistry (C155-64 vears old
1 Coagulation

CJ Hematalogy

3 Immunolooy

([ Pulmonary Function Reparts
- Urinalysis

-] Medications

& Procedures one or one or none
more of mﬂ more of ma of
these these these
drag an
item
from here

[ Jvew oroue | ]
LIS over status

¥ 45-54-Circu-Maleg@y 8:59:32 [2008-04-05] [d Executing query...

53 Diagnoses@01:29:57 [2008-04-05] [dema] Elapsedtime (seconds): 0.9
¥ Fernal-45-54-Lipod@00:08:48 [2008-04-04] Guery Finished...

¥ Injury and pois@! 1:46:50 [2008-04-04] [derr Matching patients: 5

g Demographics@l 4:12:30 [2008-04-04] [der
g Diagnoses@01:29:57 [2008-04-04] [demo]
g Demogra-Medicationi@21:12:19 [2008-04-0
£ Diagnosesi@21:11:08 IQDDB-Dd-Dliﬂ [demao] ¥
< >

(& € mternet FA00% -




i2b2 Query & Analysis Tool
Find Patients

=10l x|

Analysis Tools Logout

Plugin Yiewer

Two List Demographics Comparison
Mumber of patients in Morhid Ohesity = 2824
Humber of patients in Allergic Asthma = 2407

Age Comparison

@1y Cay Caoy W omeans [ reference

5

1 25 35 45 55 65 7 85 95
Reference

Reference lizt includes all patientz in the databasze.

rF S

|@ Done

l_ l_ l_ @ Internet

| B




a4 ;IEI_I
i2b2 Query & Analysis Tool

Find Patients Analysis Tools Logout

Plugin Yiewer

@ goy O Race O Marital O Deceased

Female Male

(ChiSg values are gray ifthere are not enough patients )

Demographic | ity |List> |Ratio| OR | Rick | RR | Chisq |Chisa L
1 fem=F TB815 (6348 206 | (1.82230 1.23 (1191.28) 1371 136.4
2 Sex = b 2185 (3652 049 | (0.43,0.55) 0.6 055065y 1371 136.4
3 Race = @ 35 (1413 022 | (017,028 0.25 (0.2,0.31) 191.2 1849.8
4 | Race = Amer. Indian | 018 | 012 | 1.42 [{0.34,5.84) 1.42 (0.34,5.83) nz 1] _Ij
4 | B
[~
|&] Done l_ l_ l_ @ Internet v
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Relevance Networks — unsupervised learning techniques

Sub-phenotypes cluster into novel diagnostic
categories, APOE epsilon 4 allele determines risk of
seizures after trauma

Gene expression in APOE ¢4 Allele

Alzieimer's
25937)( ER VlSlt Seizures

75937X |Trauma | 3/4] ER visits

S Cini vt

Trauma

Surgery

25956X Gene_ChipS Multiple sclerosis
Z5956X |Seizure 5/2
Z5956X |Alzheimer’'s| 5/2
Z5956X |Diabetes 5/2 .
Z5956X |CT Scan 3/9 p(r)guilgtlon
Z5956X |[Hemorrhage 3/9 . dagtabasgy
Z5956X |Trauma 3/9 ownership
Z5956X |Thalamus | 3/9 manager

encryption




2b2 Workbench
File ‘Window Help - Search - Run

-
. Mavigate Terms &% Previous Queries |

= 9 Ontalogy
(.7 Demagraphics
D Diagnoses
=] a Expression Profiles Data
=2 Affymetrix HG-U135
5] 221991 _s_at (54478)
-G 221592 _at (11138)
5] 221593 _s_at (51600
] 221504 _ak (34060
-] 221595 _ak (840600
5 221596_s_at (54060}
-] 221997 _s_at (29100)
-] 221996 _s_at (9442)
3] 221999_at (26971}
3] 221600_s_ak (78971)
5] 221601 _s_at (0214)
] 221602 _s_at (9214)
B 221603 _at (94097
5 221604 _s_at (3409)
5] 221605_s_at (51268)
5] 221606 _s_at (T936E)
-] F1G07_x_at (713
5] 221608 _st ()
5] Z21600_s_at (7475)
-8 221610_s_at (55620)
5 221611 _s_at (51533)
5] 221612_at (57405}
5] 221613 _s_at (S4469)
-] 221614_s_at (9501}
-] 221615 _st (E56)
5] 221616 _s_at (5230)
-] 221617_at (5230
5 221618_s_at (51616)
5] 221619_s_at (23757
5] 221620_s_at (79135)
-] 221664_s_at (S0848)
-] Z216EE_s_at (S4865)
-] 221666 _s_at (20108)
8] Z21667_s_at (26353)
5 221668_s_at (54446)
5] 2Z1660_s_at (27034)
5] 221670_s_at (B022)
&) 221671 _x_at (26299 )
-] 221672 _s_at (H3606)
3] 221673 _s_at (53944)
B 221674_s_at (B646)
5 221675_s_at (56994
5] 221676 _s_at (Z3603)
) 221677 _s_ak (29950)
-] 221676_at (5740E)

il

Concepts Selection== I Calculate Yalid Intervalss> I Calculate Correlations=» Resuls | About I

Pairs Results I Compare Graphs |
Search And Display

Metric

meEtorTeEZIS [
Threshold I—
Top I—
Calculation method: INORMAL ¥

MIC -
({shows anly pairs with this type)
(sets threshold walue on selected metric)

({most correlated pairs on selected metric)

Shaw All - results
» IS E3
Overlap in time: Scatter plot
ype 2 Drescription 2 MIC Pearson Wecko 11,540+ . .
87 _s_at 29100 0.8636 0.3331 1390 ’
0_s_at 23971 0.8551 0.3391 1390 . ., - . .
A6_s_at 34060 0.795 0,765 1390 56554 L Y . .
0_s_at 80233 0.7393 053119 1390 N . .
87 _s_at 29100 0.6529 0,79935 1390 -] .t
A6_s_at 34060 0.6346 0.5554 1390 le:
57_s_at_|z29100 06099 0.5367 1390 5 3704
0_s_at 23971 0.5928 0.5447 1390 E .
0_s_at 23971 0.5615 0.5753 1390 o
Z_s_abt 9214 0.5565 0,9631 1390 . . .
il_ ey ey v FEYTy .
vED Graph Options
I~ Show metric 2272 3,408
™ Megative metric colour . 221799 _at
Rowe Mo, Wector 1 Verctor 2
1 39210287 1089,9792 :I
2 737.32404 1621.6331 —
3 536.41644 B63.0268
4 539.6359 1303.3345
= 444, 2756 1392,4344
5 790, 24536 1030,8126
7 525.5525 390, 79297
3 572,63 1724,3431
9 545.0431 1450,0469
10 575.0798 1538,5139
11 646,5513 1274,1931
12 301.8552 1118,3007
13 536.53143 1036,4253
patisnt Set: [ & 14 635.1086 1126,2897
15 398.6878 1378.0665
16 234.69394 1368,532 ;I

Close |




@ izb2 Workbench

File Window Help Seach Bun

@ Mavigate Terms 51 3 = 5| @ corelation Analysis Call 3 [ % | =0

=l e 1 . = . ry |
4 %] 1% | concepts Selections» | Calculate Vald Intervalss » | Calculate Conelations=» B\alsitsJ_A!mut\

= 9 Ortology = P ] Current Cluster connection: RCCLULpartners.org
o 4 = arameters
-] Demographics =
= i =1 Command: bjobs {currently executing jobs) & Retriewve Cluster Status
i (0 Diagnoses Walid intervals that are not set manualy | Lkl L iobs) | [ ]

=55 Expression Profies Data
(=2 Affymetric HE-U133

will use the precalculated method:

) 221501 s at (544760 PAIR_ID TYPE_L THPE_2 MIC PEARSON MRERM WECTORCNT
@ 221592_at (11138) 1 221591 _s_at 221592 _at 0,3352 0,3291 o 1390 :
&) 221503 5._at (6160) ) ‘ B 221501 s _at 221503 5 _at n.4721 05422 0 1390
5] 221504_at (34060) Regermehod, g 221591 5_at 221594 _at 0.2533 0,239 0 1390
5] 221595_at (84060) 4 221501 5 at 221595 _at 0.z7es 0329 0 1390 =
5] 221595 s at (94060) I ER s 221591 _s_at 221596_5_at 04408 .3z n 1390
o ' & 221501 s _at 221507_s_at = 06273 0 1390 ==
221597 _s_at (29100 e o
% ot 59442)) 7 271501 5 at 271508 5 _at 03379 06047 0 1390
5 5 721592_at 721593 _5_at 0.28276 02633 n 1390
5 221599 at (28971) BEADY Siop Submit Job o Cluster ] 221592_at 221594_at 0.3572 04259 0 1390
&) 221600 5_at (28971) 10 221532 at 221535 _at 02837 0.3301 0 1390
&) 221601 5_at (9214) 11 221592_at 221596_s_at 03699 0.3145 0 1390
&) 221602_5_at (9214) 12 221592 _at 221597 5_at 0.3314 0.3373 I 1390 v
3] 221603_at (2409)
5] 221604 _s_at (9409) - e
@ 221605 5 at (512687 [ Load Session ] [ Save Results J Skart Tas [ Get Status For JOE ID J [ Get Resulks ]
) 221606_s_at (793680 o
=g ,,‘ I S | Last Command Resulks
< I ¥ |
= == = PAIR_ID TYPE_{ TYPE_2 MIC PEARSOM  NWPERM  WECTORCMT ~
@ Frevious Queries 5 =) | 221501 s st 221592 st 03352 0.3201 0 1300 2005-04-07 15:1
-~ 7 221501 s ab 221503 s ab 04721 05422 0 1390 2005-04-07 15:1%:
% | 3 221501 s ab 221504 ab 0.2533 0.299 0 1300 Z008-04-07 15:12:14.01%
- = | 4 221501 s ab 221595 ab 0.2765 0,323 0 1300 Z005-04-0F 15:12:14.01%
¢ /5§ 22159 _5_at (34@09:55:09 [03-20-2008 ] [v 5 221531 5 ab 22159 s at 04408 0,32 0 1390 2008-04-07 15:1
(3} 222320_at (POST@03:28:43 [03-19-2008 ] [v 6 221591 s at 221597 s ab 0.6344 0.6279 O 1390 2008-04-07 15 =
{53 Demoaraphics@03:28:23 [03-19-2008 ] [0S 7 221501 s ab 221595_s at 03379 0.6047 0 1390 2005-04-07 15
(5} 222320_at (7957@10:39:45 [03-18-2008 ] [v| & 221502 at 2215935 st 0.2826 0.2633 0 13890 2008-04-07 15:
] 222320_at (7957@10:34:37 [03-18-2005 ] 9 221502 at Z215%4_at 0.3572 04209 0 1390 2008-04-07 15:1
13 Dermagraphics@08:19: 15 [03-16-2008 ] [wvie 10 221592_at 221595_at 02857 0.33001 0 1390 Z008-04-07 15:
753 Demoraptics @017 12 [03-15-2008 ] [uvos 11 221592 ot 2215096 s at 0.3699 03145 0 1390 2008-04-07 L
! e o i 12 221592_at 221597 s_at 0,3314 03373 0 1390 2008-D4-07 1
{3 Demographics@08:16:15 [03-15-2008 1 [v 13 271597_at 221598 s ab 0.1343 0.2281 0 1390 2008-04-07 15:12:14.012 s

patient Set | Max Nurnber of Patients inclu 2000
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Centrally supported Automated Discovery Projects
Clinical trials performed in-silico

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

Fundamental problems complicate this approach:

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

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

=  Missing data disrupts typical statistical approaches
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Repurpose medical record information for research studies
m [2b2 Workbench
m Natural language processing
Enable genomic studies
m Tissue/blood selection
m Data integration

Identlty

Ontology
Management Management
Data
Reposﬂory
<:> - Q <:>

— =

Use of medical record data in clinical studies
focused upon genomics and pharmacology
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12b2 Cell: Canonical Hive Unit

Business Logic (|i2h2

Data Access <:::>
Data Objects HTTP XML

(minimum: RESTful, others
like SOAP optional)

Programmatic
Access



Project Management
Seryj

Ontology
Manage
Servic




12b2 Workbench carries hive activity into a detailed patient
view for Investigator

'hz Workbench

o) x|
Fle Window Help

CF izh2 Workbench for Asthma Project Shawn Murphy  Status; @ Wik ‘

& ortology view 52 = & cuery view 53 } = 0| @Hep B ¥ =08
Concept Trees |Find i

|Fea | Query Wame: [PFT R-Corre [05-19-2007 04:57:28] Related Topics
B 1282

- = ~ About Timeline View
{1 i Group | Group 2 Group 3 -
ragnases E E Z Click an any workbench part o show related
#l-(L] Medications Oceurs 1x | Excude | Dates|  ocours1x | Excude| Dates|  ocowrs1x | Exelw help topics.
#-(] Mokes

B
f [ Current smoker
-2 Physical Findings
=142 Physiclogical Tests
(=143 Pulmanary Function Test
5] FEVL % Change in Post 5D from Pre £

&) FEVL % of Predicted _'_l
5 FEV1 % of Predicted Past BD 1 |

add ~ Dynamic Help
Group

&) FEV1 Observed Reset | Run sy |
3 FEV1 Observed Post BD
& FYC % Changs in Post BD from Pre Bl m _ | =
Table Vi & [ & B
3 FVC % of Predicted 0 View ) > ce
5 FYC % of Predicted Post BD Create model For Timelins {Render a Timeline |

5 FUC Observed
5 FYC Observed Post BD

&) PFT Report 980 ]
E423 Smoking Histary ¥ Person #2_ Female Dead White . ﬁl

{221 Current smoker ¥ Current_smoker
(L1 Denies 1 1
(2 Mever smoked ¥ PFT_Report .
{22 Past smaker 5

B3 RPOR ¥ FEV1%Pred I

4 | M v Focspre

@ Previous Queriss Yiew 52 } & 3 &% T 0 I

¥ Acute-Male [05-01-2007 09:38:33] = ¥ Person #4_ Female 70yrold_Black
3 Acute-Hyper [05-01-2007 09:39:23] ¥ Current_smoker

£5Y Asbes [05-01-2007 09:44:03]
53 Mdle-Acute [05-01-2007 10:34:43] ¥ PFT Report
5 Asthre-Acute [05-01-2007 10:35:33]
L3 LMR N-Medic [05-01-2007 04:52:24] ¥ FEV1%Pred
53 LMR N-Medic-0-9 v [05-01-2007 04:53:39]
53 LMR N [05-02-2007 04:52:36]

L3 Rheum [05-02-2007 10:05:57] ¥ FVC%Pred
43 Rheum-Hale [05-02-2007 10:07:17] | =l
£ Bronc [05-02-2007 10:25:35]

3 Bronc [05-07-2007 11:46:07] Lol 2 LI
5 Mals-sian [05-03-2007 01:52:36]
L Acute-35-44 [05-03-2007 03:48:43]

o T
|| Patient Set: | Patient Set: 4034 Patients <<< | start: |0 increment: | 10 ft
) PFT R-Curre [05-19-2007 04:57:28] =]

I pilTopics &7 search Ll Bookmarks




Natural Language Processing Cell

- i2b2 Workbench E]@

Flle ‘window Help - Tomcat Run - Search

Find Terms | €7 MLP Yiew 53 =&

Report | Results | Request #ML | Response ¥ML | Sectionizer Setup | Smoking Classifier Setup | ReqEx Concept Finder Setup | UMLS Concepk Finder Setup | Negation Setup | F2 3
Repork text

Mo Known Allergies iad
ADMIT DIAGMNOEIS:

asthma

FRINCIPAL DISCHARGE DIAGMOEIS Responsible Ater Study for Causing Admission)
Asthma exacerbation

OTHER DIAGHOSIS, Conditions, Infactions, Camplications, affecting TreatmentiStay
SEASORAL ALLERGIES; CLUSTER HA AREMIAWALDEMSTROM'S MACROGLOBLULIMEMIA
QOPERATIONS AMD PROCEDURES:

OTHER TREATMEMNTS/PROCEDLRES (MNOT IM QR

cardiac MBI exercise tolerance test

ERIEF RESLIME COF HOSPITAL COURSE:

w0y F o hioasthma, HTH phw S0B x 1 day

This ptwas in her USOH until 2 days PTAwhen she developed cough

productive oftan sputum, mild SOB and mild wheezing. She felt as

though she had a cold’. No F/CJEhe s a smaker]sx initially responded to inhalers, and
were stahle until day of admission when she developed worsening

wheezing and SOEB. Mo CP, orthopnea, edema, PHD. In ED: peak flow 190,

Ftfielt hetter p nebs, but gk flow unchanged.

In the ED she received Fredisone 60 and Guaifenesin. Ptthen ¢ new

ST depressions in anterolateral leads in the setting of HR =

1005 with hronchaodilator use

Hospital Course by System

1. CW lschemia: Patientw peak Troponin of 0.45 and was

started on Laopressar, ASA and Lovenax; likely has rate-related demand

ischemia seen on EKG in the anterolateral leads, unclear ifthese were

old (hut had similar intermittent changes in 3/100). Remained chest pain

free; subsequent sets of enzymes were nl. Echacardiogram shawed no wall

mauation abhnormalities and EF=55-60%. ETT MIEI nl. Dc'd on ACEl + BB

only for BP control.

7 Pulm® The nt nresented with asthrma evarerhatinn imnenvin itk

’ Clear kext " Load sample

MGH Discharge Sumni... |+

Request bvpe setup

[ Switch ta advanced mode. .. (%) Smoking Status () Diagnases () Discharge Meds () Al Concepts () Custom Concepts

[ Clear results ” Get resulks! ]
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NLP Cell Architecture

| 4

Request Response

. | NLP Server
MLP Web Service GATE
//' Document
USIES Obtains
: T /
Extraction Handler HITEx
MLP Facade —Uses | (abstract) = Lsesm Core et
I
Extended by
e Creites
Diagnosis Handler | , GATE
(concrete) - N-_Gram 4 Uses— Pro_::es_smg —Uses NLP
Finder Pipeline \ Framework
Medication Handler Uses Uses Uses
(concrete) / il \
UMLS Static Weka Data
Smoking Handler Concept Component Mining
(concrete) * Finder Resources Library
|
All Concepts . Uses
Handler (concrete) “
UMLS
Custom Concepts Database
Handler (concrete)




®- i2b2 Workbench g@

File ‘windmw Help - Tomcat  Run o Search

Find Terms [ €7 MLP View &3 =&

| Report || Results || Request XMLl Response XML | Sectionizer Setup || Smoking Classifier Sektup || RegEx Concepk Finder Setup || IIMLS Concept Findet Setup || Megation Setup ||a 4| 3
~Response kML

<response_header> h]
<result_status:
<atatus type="DONE":NLP Processing completed</statuss
</result status>
</response header:>
<wmessage_hody>
<nsi:patient_datax
<nsi:ohservation set:
<observation>
<gvent id>1000001</event id-
<patient_id>123456?<ipatient_id>
<c0ncept_cd>DSG—NLP:current_smaker<fconcept_cd>
<start date>Z005-04-04T17:03:15.701-04:00</start date>
<observation hlohk>
<ooncept cd types"smokingitatusTs
<cadE>PSG—NLP:current_smokerk!cade>
<section>
<gectionMamer< ! [CDATA[HOIPITAL COURSE:]]»</=zectionNames
<zectionCategs:

<sectionCategy neame="PROC" />
</sectionCategs:s
</ section>
</concept ods
</observation blok>

</observation:
<fn32:0bservatian_set>
</nsZ:patient datar bﬂ

A — m 2

Request type setup

[ Switch to advanced made. .. (%) Smoking Status () Diagnoses () Discharge Meds () All Concepts () Custom Concepts

[ Clear resulks ” Gek resulks! ]
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Using the Crimson system, tissues of the patients can be
made available for analysis

/\
w
_ BWH/CL
12b2
Data Repository
(CRC) > . .
Discarded Tissue
w
The discarded tissue
12b2 query internally produces may be from any source,
identifiers and feeds them to but only if collected in
Crimson the course of clinical
care, and only if would
be discarded.




T
S

12b2
Data Repository
(CRC)

~

—J L
\
“ﬁ: . %
.
The ldentifiers that
accompany the
data and the samples
are substituted for
a random identifier.
Any identifiers not
conforming to the
HIPAA limited
data set requirements
are removed.

BWH/CL




3 RroR Report - icrosot meemepporer

File Edit ‘Wiew Favorites Tools Help

QBack e \) D @ h| Search ‘l"'r\\?Favorites @| D%v l;,, ,j - _J ﬁ .ﬁ

007705720 T T T P T

L = |
H =} 5-1 ﬁﬂ hrpe: include all specimens for every patient (no dropout)

80 A

70 4 I ‘Q

| N
MY ’-'+° \
016 ©
)
S

# of specimens per week
&

L ISR
10 -% @O
0

& © @ @ $ @ &
QQQ\,@\\O\.\& '19"9@\

& ° 0 T G gt P PO P
@@@@@Q&@«@&@@G@“ & és\,@caw@“@«@ {’vca‘@ @ N

,\\Q,\\Q,\@,\{h N
& S @° F & F

Date of beginning of week

(900 —@- # Chem specimens | 1,086 —— # Hem specimens | 1,986 —@- Total# specimens)

Dropout Type: include only first C, first H for every patient|

# of specimens per week

o

0

. »\‘0 IR \Q‘Ib q,'l"' Q(I’ S R o AR IR
Q@é‘&% @@\@ o @}.\& o 8 @\qﬂ' s G@@@P«@ R gL R
®

& e&'@
e o PN Q«@@«\ @@& Gﬁ@ 0@"@@
PSS @%@m“’%fﬁ’%'@@%@m'@@ &
Date of beginning of week

(108 —@ # Chem specimens = 101 —— # Hem specimens 209 - Total # specimansJ




Data integration — Genotype / Phenotype

File Window Help - Search - Run

@ tzvigate Terms &3

=
Previous Queries | ]}

= 9 Ontology
[0 Demographics
{C) Diagnoses
=142 Expression Profiles Data
=45 Affymetrix HG-U133
5] 221591 _s_at (54470)
-5 221592 _at (11138)
-5 221593 _5_at [A160)
5] 221594 _at (54060)
5] 221595_at (84060)
-5 221596 _s_at (B4060)
-5 221597 s _at (20100)
5] 221599 5 _at (9442)
-{5) 221599 _at (28971)
-5 221600_s_at (28971)
-5 221601 s ak (9214)
) 221602_s_at (9214)
-5 221603 _at (9409)
-5 221604_s_at [9409)
5] 221605_s_ak [51268)
5] 221606_s_at (79366)
& 221607 _x_at (71)
-5 221608_at ()
5] 221609_s_at (7475)
5] 221610_s_at (55620)
-5 221611 _s_at [51533)
-5 221612_at (57408)
5] 221613_s_at (54469)
-5 221614_s_at (9501}
-5 221615_at (656)
5] 221616_s_akt (5230)
&) 221617 _at (5230)
-5 221618_s_at [S1618)
-5 221619 _s_at (23787)
5] 2z1620_s_at (79135)
5] 221664_s_at (S0840)
-5 221685_s_at [54863)
-5 221686 s _ak (20108)
&) 221667 _s_at (26353)
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Upcoming Enhancements of Core Cells

AJAX Web Client Support for Queries and Analysis

m light client implementation for enterprise exposure of i2b2 Hive

Query by Values

m  Query tools in the workbench to support the ability to find specific values in labs
or gene expression.

Upload data through i2b2 Workbench

m Preformatted text files with medical record numbers can be used to update the
data and file repository.

Workflow for selecting and reviewing patients for studies

m  New workplace interface to store custom, project-related results as part of plan to
progress towards full workflow management application.

Integration of several data export and analysis tools in i2b2
Workbench

Support for multiple platforms and database brands

m SQL Server database support (aside from Oracle) and limited core functionality
implemented in cells written in C# programming language (aside from Java)



Query by values
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i2b2 Workbench

.NavigateTF_rms = Find Tarms| || =]

[ Acid Phosphatase (Group:ACIDPHOS) &
(Z1 Albumin (Group:ALR)

(2 Aldolase (Group:ALDOL)

(1 Ammonia (Group:NH3) O
1 Ammonia {ug/dL) (Group:NH3UG)

(L Amylase (Group:AMY)

(2 calcium (Group:CA)

(Z1 calcium, ionized (Group:lONCA) -

([ calcium, ionized (mEQ/L) (Group:ICA) 3

Can: Dilimialni A Bl
[ AR
@ Previous Queries 52 AR |

¥ {3 Results of Calcium (Group: @03:28:30
»  # Patient Set - 2606 Patients
L3 g Acetone (Group:@10:03:11 [04-01-2008 ] [wp066]
> g Aldolase (Group@03:05:10 [03-26-2008 ] [wpl66]
> g Acetone (Group:@01:15:16 [03-26-2008 ] [wp066]
» (£} Acetone (Group:@11:13:45 [03-26-2008 ] [wp66]
| 2 g Acetone (Group:@11:11:47 [03-26-2008 | [wpD66]
b (5B Acetone (Group:@11:09:28 [03-26-2008 ] [wp066]
» (£} Acute Rheumatic@11:03:11 [03-26-2008 | [wp066]
| 3 g Acetone {Group:@11:02:11 [03-26-2008 | [wp066]
| 2 g Acetone (Group: @11:00:43 [03-26-2008 ] [wp066]
> Q Acetone (Group:@11:00:32 [03-26-2008 ] [wp066]
» {5h Calcium (Group: @10:46:58 [03-25-2008 | [wp066]
» (£} Acute Rheumatic@10:26:05 [03-25-2008 | [wp066]
» (£} Calcium (Group: @02:17:55 [03-24-2008 | [wp066]
b (5§ Calcium (Group: @02:12:31 [03-24-2008 | [wp066]
> g Aldolase (Group@03:19:05 [03-11-2008 | [wpd66]
b (£} BAND (Test:wh70@11:18:58 [02-25-2008 ] [wpl66]
b (£} BAND (Test:wh70@11:18:45 [02-25-2008 ] [wpl66]
b (£} BAND (Test:wh70@00:21:43 [01-25-2008 ] [wpl66]
[ 3 Q BAND {Test:wh70@11:57:21 [01-09-2008 ] [wp066]

-
@ cuery Tool EE\ Bl EeE ]
Query Name:  Calcium (Group: @03:28:30 Reset Groups
Group 1 [x Group 2 [x Group 3 [x -
Dates | Occurs>0x |Excude | |Dates | Occurs>0x |Exdude | |Dates| Occurs>0x [Exclude
] Calcium (Group: 6 Akl
Group
s
v
( Cancel ) ( Run Query )
Number of subject returned:  subjects
Image View | @ Timeline View 3 | Fiplinls O
Searches by Lab values can be constrained by the high/low flag set
by the performing laboratory, or by the values themselves. "
. Please select operator:
Query Name: 3| Calcium (Crou :28:30 (04-03-200 O Novalue [ GREATER THAN (>)
-
|Row#|Drag Concepts Into Table | O By highylow flag EI Plisse urburvaliim: Height |Cnlnrl
) By numeric value 10.6
Delete From List ( Delete All [ Put In Order Y (" Move Up { Move Down
_ Display conce with na data 'V Display patient demographics
Patient Set: Patient Set: 2606 patients start: 21 increment: 10 >
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Navigate Terms &3 Find Terms |

(21 Acid Phosphatase (Group:ACIDPHODS) -

»
» [ Albumin (Group:ALB)

b [ Aldolase (Group:ALDOL)

b (L1 Ammonia (Group:NH3)

» [ Ammonia (ug/dL) (Group:NH3UG)
b [0 Amylase (Group:AMY)

b [ Calcium (Group:CA)

» [ Calcium, ionized (Group:ONCA)
»
»

|:| Calcium, ionized (mEQ/L) (Group:ICA)
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¥ 23 Results of Calcium (Group: @03:28:30
» &g Patient Set - 2606 Patients
g Acetone (Group:@10:03:11 [04-01-2008 ] [wp066]
(53 Aldolase (Group@03:05:10 [03-26-2008 ] [wp066]
Q Acetone (Group:@01:15:16 [03-26-2008 ] [wp066]
g Acetone (Group:@11:13:45 [03-26-2008 ] [wp066]
g Acetone (Group:@11:11:47 [03-26-2008 ] [wp066]
g Acetone (Group:@11:09:28 [03-26-2008 ] [wp066]
&3 Acute Rheumatic@11:03:11 [03-26-2008 ] [wp066]
g Acetone (Group:@11:02:11 [03-26-2008 ] [wp066]
g Acetone (Group:@11:00:43 [03-26-2008 ] [wp066]
g Acetone (Group:@11:00:32 [03-26-2008 ] [wp066]
g Calcium (Group: @10:46:58 [03-25-2008 ]| [wp066]
&3 Acute Rheumatic@10:26:05 [03-25-2008 ] [wp066]
g Calcium (Group: @02:17:55 [03-24-2008 ] [wp066]
g Calcium (Group: @02:12:31 [03-24-2008 ] [wp066]
53 Aldolase (Group@03:19:05 [03-11-2008 ] [wp066]
(5 BAND (Test:wh70@11:18:58 [02-25-2008 ] [wp066]
(5 BAND (Test:wh70@11:18:49 [02-25-2008 ] [wp066]
(5 BAND (Test:wh70@00:21:43 [01-25-2008 ] [wp066]
(53 BAND (Test:wh70@11:57:21 [01-09-2008 ] [wp066]

@ Query Tool 52

Query Name:  Calcium (Group: @03:28:30

Group 1 [x

Group 2 [x

Group 3 3

Datesl Oceurs > Ox |Em:lude Datesl Occurs > 0x  [Exclude | | Dates

Occurs > 0x |E>edude

Group

i

Comet ) (

Run Query

Number of subject returned:  subjects

Image View | @ Timeline view &2

[ Create- model for Timeline | Render a Timeline |

Calcium (Group:@03:28:30 [04-03-2008 | [wp0&6)

Row#l Drag Concepts Into Table Value Value Text Height |Cnlnr|
1 Calcium (Group:CA) NVAL_NUM < 8.4 very Low [
1 Calcium (Group:CA) NVAL_NUM between 8.4 and 8.9 Low
1 Calcium (Group:CA) NVAL_NUM between 8.9 and 10.0 Medium [0
1 Calcium (Group:CA) NVAL_NUM between 10.0 and 10.6 Tall
1 Calcium (Group:CA) NVAL_NUM > 10.6 very Tall [
( Delete From List ) ( Delete All ) ( Put In Order ) ( Move Up ) ( Move Down )

D Display concepts with no data g Display patient demographics

Patient Set: |Patient Set: 2606 patients




Query by values
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» [ Amylase (Group:AMY)

B [ Calcium (Group:CA)
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» [ Calcium, ionized (mEQ /L) (Group:ICA)
» (C7] Direct Bilirubin (Group:DBILD
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¥ {3 Results of Calcium (Group: @03:28:30
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g Acetone (Group:@10:03:11 [04-01-2008 ] [wp066]

53 Aldolase (Group@03:05:10 [03-26-2008 ] [wp066]

g Acetone (Group: @01:15:16 [03-26-2008 ] [wp066]
53 Acetone (Group: @11:13:45 [03-26-2008 | [wp066)

g Acetone (Group: @11:11:47 [03-26-2008 | [wp066]
g Acetone (Group:@11:09:28 [03-26-2008 | [wp066]

53 Acute Rheumatic@11:03:11 [03-26-2008 ] [wp066]
ﬂ Acetone (Group: @11:02:11 [03-26-2008 ] [wp066]

g Acetone (Group:@11:00:43 [03-26-2008 ] [wpl66]

53 Acetone (Group: @11:00:32 [03-26-2008 | [wp066]

g Calcium (Group: @10:46:58 [03-25-2008 ] [wp066]

53 Acute Rheumatic@10:26:05 [03-25-2008 | [wp066]
13 g Calcium (Group: @02:17:55 [03-24-2008 ] [wp066]

[ 3 @ Calcium (Group: @02:12:31 [03-24-2008 ] [wp066]
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Upload data through i2b2 Workbench
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Workplace Interface

cﬂizhz Workbench

File Search ‘Window Help - Run
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&) albuterol
@ Circulatory system
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-5 PREVIOUS QUERIES
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Selecting and Reviewing Patients for Studies
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Integration of several data export and analysis tools in
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Upcoming Release of New Cells

Correlation analysis Cell

m Ani2b2 Workbench plug-in and server side code that utilizes a cluster to
perform calculations that find correlations within the data using
relevance networks

File Repository Cell

m A core cell that manages files using the i2b2 Workbench, allowing large
file storage (images and microarray results) and referencing by the
clinical research chart.

Image Annotation Cell

m Infrastructure to allow image viewing and annotation in the clinical
research chart
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