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The Research Data Warehouse at Partners
Healthcare

Partners Enterprise
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Research Patient Data Registry | -

Multiple Systems at Partners:
Billing Data
Epic Data
Research Data (consent to
contact)
Specimen Data
Laboratory Data
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Research Patient Data Registry (RPDR) at Partners
Healthcare to find patient cohorts for clinical research

Query construction in web tool

1) Queries for aggregate patient numbers S — —
- Warehouse of in & outpatient clinical data De-
-6.5 mll_llon Eartners Health_carg patients identified
- 2.2 billion diagnoses, medications, Data
procedures, laboratories, & physical findings
—— Warehouse

coupled to demographic & visit data |
- Authorized use by faculty status - A== —— —— =

- Clinicians can construct complex queries 5731984
- Queries cannot identify individuals, internally Z£74902%XX
can produce identifiers for (2)

Encrypted identifiers -

@
2) Returns detailed patient data T
0000004 % :
- Start with list of specific patients, usually from (1) 2185793 0000004
- Authorized use by IRB Protocol : :> 2185793
- Returns contact and PCP information, demographics,

providers, visits, diagnoses, medications, procedures, - E—
laboratories, microbiology, reports (discharge, LMR, Real identifiers R ——
operative, radiology, pathology, cardiology, pulmonary,

endoscopy), and images into a Microsoft Access

database and text files.




2014’s usage of RPDR

> 5100 registered users over 12 years, 655
new in 2014

583 teams/year gathering data for
research studies

2634 detailed patient data sets returned to
these teams in 2014, containing data of
24.7 million patient records.

From a survey of 153 teams

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

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

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

Usefulness of Detailed Data
106 Total Responses

Not Useful
15%

Critical
43%

Useful
42%
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Security and Patient Confidentiality of Step 1

m All patients at Partners are added when seen in “Affiliated Covered Entity”

m  HIPAA naotification that their data may be used for research and
operations upon registration.

m RPDR data is anonymized at the Query Tool.

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

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

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

m Concept of “established medical investigator” is promoted by classification
as a faculty member or designated list from IRB.
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Security and Patient Confidentiality of Step 2

m Only studies approved by designated Directors of Operation at Hospitals or the
Institutional Review Board (IRB) are allowed to receive detailed data.

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

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



Tools  Help

QUery Items ; ; .. v @ .= s Person who is using tool

Address L' http:/frpdrwebyrpdrvebdient/querytool .aspx?res =768
RPDR Enhanced Query Tool Le Jging: Duey, Stacey A. in workgroup of [EEN] Murphy
Find Patient s Match Controls | Analyze Patients Request Detailed o=ta Request Specimens I.Indersta

| Query Ites ~:|| yd Terms  Previous Queries Query Name: Query unde —
Nl GROUPS DO MOT HAVE TO OCCUR IN

L——_I,__-j Standard Ty Items

E nter detail
emographics detail

Diagnosis

Diagnosis Related Groups

,f Labaratory tests

L5 Medications

,f Microbiology

o e
(Ea E e

il

£
E

Eﬂ---g Molecular medidne
B3 Health History
B-() Providers

Eﬂ---g Procedures -
-4 Transfusion Services t t

B-1# Custom Query Items Q u e ry CO nS ru C I O n
- Jill Query Library
ﬁ Patient Sets

I:‘ Gander I:‘ fg= I:‘ Rzce I:‘ Witz \
I
4
= 3 \@am " Male 40 a0 ATB H W O U Alive__DeeTsed

o — —

&]Done D~ =" &Jlocal intranet
Results - broken down by number distinct of patients




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

File Edit View Favorites Tools Help

@ Back - \_‘) @ @ { ;j /:__j Search "E:‘\? Favorites @ [‘g:{ =z -::._; = J ﬂ ﬁ
Address @ http: ffrpdrwveb frpdrwebdient/querytool. aspxires =768
RPDR Enhanced Query Tool Logging: Duey, Stacey A. in workgroup of
| Understand Data | Get Help _|

um Find Termsl Previous Queries Query Name: Query undefined ..
E-£5 Standard Query Items Py “_-J| GROUPS DO MOT HAVE TO QCCUR IN THE SAME VISIT | |‘1J Sensitivity < [l——————— | 0 [>Specificity

Eﬂ---g Encounter detail

EEI---@ Demographics detail

Elg Dimgnosis

EHE:] Circulatory system

i A3 acute Rheumatic fever

- L) Arterial vascular disease

[ Cardiac problem-Oncall

[£) Cardiac risk factors-COncall

[ Cardiac risk stratification-COncall

¥\ Cerebrovascular disease

JE,'] Chronic Rheumatic heart disease

JE,'] Dizeaze of capilaries

JE.'] Diseases of pulmonary crculation

; lE,'] Hypertensive disease

iee[2] Ischemia-Oncall

EHE,'] Ischemic heart disease b
E:] Acute myocardial infarction

; {EJ Angina pectoris

[= Ischemic heart disease-Oncall

1 old myocardial infarction

[-IC3) Other acute and subacute forms of ischemic
-0 Other forms of chronic ischemic heart diseas: | Resetan )| First Group || shitLert | | snittRight }| Last Group || New Group |

[]{h ?ﬂ-'er forms of heart disease ) Total count: no results to display

----- =] Vascular problem-Cncall

B-IC3) Venous and lymphatic disease L Gendsr O Age Ll Racs Ll Wits
[-IC) Conditions in the perinatal period
B-IC) Congenital anomalies "
EEI--{E,'] Digestive system 4
[-IC7) Endocrine disorders
-3 Events of pregnancy " . p—— — e o e e e e .
< - | » o Female Male 40 a0 A B H W O U Alive  Deceased

@ AspTreeView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNCirculatary system {390-459)0x5CIschemic heart disease (410-414) ‘ﬂ Local intranet
-




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

Eile

s T’-_']JEI 4 0= 4 Find Terms | Previous Queries

Edit  View

Favorites  Tools  Help

£

-5 Standard Query Items
Eg---g Encounter detail
Eﬂ---g Demographics detail
[—jg Dizagnosis

EHE:I Circulatory system

- A3 acute Rheumatic fever

- L) Arterial vascular disease

[ Cardiac problem-Oncall

[£) Cardiac risk factors-COncall

[ Cardiac risk stratification-COncall
¥\ Cerebrovascular disease

JE,'] Chronic Rheumatic heart disease
JE,'] Dizeaze of capilaries

JE.'] Diseases of pulmonary crculation
; lE,'] Hypertensive disease

iee[2] Ischemia-Oncall

EHE,'] Ischemic heart disease

E:] Acute myocardial infarction

; {EJ Angina pectoris

[= Ischemic heart disease-Oncall
1 old myocardial infarction
[-IC3) Other acute and subacute forms of ischemic
{EJ Other forms of chronic ischemic heart dizeas:
-5 Other forms of heart disease

----- [ Vascular problem-Cncal

B-IC3) Venous and lymphatic disease
L) Conditions in the perinatal period
-{C) Congenital anomalies

]{E,'] Digestive system

|- Endocrine disorders

IT|IT|IT|IT|IT|

f-1C7) Events of pregnancy
| »

W

Query Name: Query undefined ...

| GROUPS DO NOT HAVE TO OCCUR IM THE SAME VISIT |+ | | Sensitivity < l—— | @ |=specificity

Group 1 of 2 . Group 2nf3

Oaztes I Recorded=0x I I Exdud:—l

21 |O.rle ar more fems recon:."ea1

e | |.-5.v:|_|te myocardial infaru:tinn|

| Resetan || First Group || shiftLett |

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

Total count: no results to display 3

I:l Gender I:l Ag=

I:l Racs

Female  Male 40

a0’

Alive Deceased

@ AspTreeView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNCirculatary system {390-459)0x5CIschemic heart disease (410-414)
-

‘ﬂ Local intranet




2 RPDR Enhanced Query Tool - Microsoft Internet Explorer provided by Partners HealthCare System |Z||E|r5__<|

File Edit View Favorites Tools Help

eBack M > |£| |EL| h /.._\J Search ‘gl_j‘\'{’Famrites 'E‘j <]~ :,; = _] ﬁ ﬁ

Address

@l httpsffrpdrweeb frpdrwvebdient/queryiool. aspxires =758

RPDR Enhanced Query Tool Logging: Duey, Stacey A. in workgroup of

(] T’-_']JEI a4 ii= | 4 Find Terms | Previous Queries

&£ Standard Query Items

-5 Encounter detail Please complete...
EEI---@ Demographics detail ) X
IZ—ZI@ Diagnosis Please supply 3 name for this query: ]
=D Circulatory system |JSL|t Diagnos AN | = o

- 3 Acute Rheumatic fever ) ) - =
) Arterial vascular disease ] create a patient set from this query

[ Cardisc problem-Oncal Please choose one of these two timing models ...

() Cardiac risk factors-Oncall Either (1) Some item from each group must have occurred in the same wisit; or
o o {2} Some item from each group may have occurred at any visit, For example, if
=] Cardiac risk stratification-Oncall one wanted ko find patients whose diabetes was treated ak the MEH while an
inpatient, choose the timing model where items ocourred at the same visit,

: -\ Cerebrovascular disease
JE,'] Chronic Rheumatic heart disease
JE,'] Dizeaze of capilaries

[\ Diseases of pulmonary circulation Fatiert Diate 'I """"" Gru:éupx 3
f-I.3) Hypertensive di Sarme Visit || | | | |
E&'ﬂiﬁ;fﬁa|lsmse © [ 0000004 | 12/15/1993 | MGH |Inpatlent [ Diabetes |
L——_I{E'] Ischemic heart disegse ¢ |\ [ e —
E:] Acute myocardial infarction Patient [ ate 1 2 3
h Angina pectaris ® Any Visit 0000004 | 2428419393 | B'wH [ Inpatient | Seizure
E) Ischemic heart disease-Oncall y V& 0000004 | 10/05/1999 | MGH [Duipationt| A0
= Old myacardial infarction 0000004 [ 1241541939 | BwH [Oupatient| Diabetes
L3 Other acute and subacute forms ]

-3 Other forms of chronic ischemic b 0 : back S ioh E [ Lazt Group ] [ Hew Group ]

T ; Run the query as background jo

[]{E‘] S:;I:E&:r::s;;;:i:cdalnsease - qd r‘r‘. a | 1 Run ] [ Cancel ] ho results to display | ﬁ |

witch to Previous Queries

B-IC3) Venous and lymphatic disease L Witz
H-{C3) Conditions in the perinatal period
-{C) Congenital anomalies b
]{E,'] Digestive system 4
-|{C7) Endocrine disorders
]{E‘] Events of pregnancy I I —_—— —r—y RS [ R S [ !
< - | » - Female Male 40 a0 A B H W O U Alive Deceased

IT|IT|IT|IT|IT|

@ AspTreeView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNCirculatary system {390-459)0x5CIschemic heart disease (410-414) ‘ﬁ Local intranet
-




2 RPDR Enhanced Query Tool - Microsoft Internet Explorer provided by Partners HealthCare System |Z||E|r5__<|

File Edit View Favorites Tools Help

eBack v &4 |ﬂ @ h /.._\J Search ‘*Ej‘\'{’Famrites 'E‘E <]~ -:.; = J ﬁ ‘:’j

@l httpsffrpdrweeb frpdrwvebdient/queryiool. aspxires =758
RPDR Enhanced Query Tool

(G T':'_']JE' ry Items [/ Termsl Previous Queries

=-£5 Standard Query Items Al
EEI---S Encounter detail
-3 Demographics detail
Elg Diagngsisp Dates I Recorded=0x I I Exdud:—l
EHE:] Circulatory system < |£?ne or more idems recorded| e o
23 3 Acute Rheumatic fever B+ JAcute myocardial infarction|

- -3 Arterial vascular disease
[} Cardiac problem-Oncall
[2} Cardiac risk factors-Oncall
[ Cardiac risk stratification-COncall Running query, please wait...
{3 Cerebrovascular disease

JE,'] Chronic Rheumatic heart disease
JE,'] Dizeaze of capilaries

JE.'] Diseases of pulmonary crculation
; lE,'] Hypertensive disease

2} Ischemia-Cncall

EHE,'] I=chemic heart disease g Time elapsed; 1 secands,
E:] Acute myocardial infarction

; {EJ Angina pectoris

[=} Ischemic heart disease-Oncall

1 old myocardial infarction

[-IC3) Other acute and subacute forms of ischemic
[#1-I07) Other forms of chronic ischemic heart diseas: | Resetan || FirstGroup || shitler | | snittrignt || Last Group || new Group |
[]{E‘] Other forms of heart disease : Total count: IW :

----- =} Vascular problem-Cncall

B-IC3) Venous and lymphatic disease Ld Gender L Age L Rzcs L Witz
H-{C3) Conditions in the perinatal period
-{C) Congenital anomalies b
]{E,'] Digestive system 4
-|{C7) Endocrine disorders
]{E‘] Events of pregnancy I I —_—— —r—y RS [ R S [ !
< = | » - Famala Male 40 a0 A B H W O U Alive Deceased

IT|IT|IT|IT|IT|

@ AspTreeView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNCirculatary system {390-459)0x5CIschemic heart disease (410-414) ‘j Local intranet
-




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

File Edit View Favorites Tools Help

@Back - \_‘) @ @ \._;j /:__j Search ‘-gj‘\?FavDritES @ [‘:_r_gv -::._; = J ﬂ ﬁ

Address @ http: ffrpdrwveb frpdrwebdient/querytool. aspxires =768
RPDR Enhanced Query Tool Legging: Duey, Stacey A. in workgroup of [EiEEla e iiv b

Find Patients | Match Controls | Analyze Patients | Reguest Detailed Data nderstand Data | GetHelp |
s T’-_']JEI ry Items (7, Termsl Previous Queries

-5 Standard Query Items e

“_-J| GROUPS DO MOT HAVE TQ OCCUR IM THE SAME VISIT | # |‘1J Sensitivity < | Resetall groupz to =0 | =Specificity
e e [ Growieis B Gow2ets ]  Gow3sz |
Elg Diagngsisp Dates I Recorded=0x I I Exdud:—l

L:_Hh Circulatory system ﬁ Oie or more fems recorded

i {3 Acute Rheumatic fever H-C3) Acute myocardial infarction
- L) Arterial vascular disease

[ Cardiac problem-Oncall

[£) Cardiac risk factors-COncall

[ Cardiac risk stratification-COncall

¥\ Cerebrovascular disease

JE,'] Chronic Rheumatic heart disease

JE,'] Dizeaze of capilaries

JE.'] Diseases of pulmonary crculation

; lE,'] Hypertensive disease

iee[2] Ischemia-Oncall

EHE,'] Ischemic heart disease b
E:] Acute myocardial infarction

; {EJ Angina pectoris

[= Ischemic heart disease-Oncall

1 old myocardial infarction

[-IC3) Other acute and subacute forms of ischemic
-0 Other forms of chronic ischemic heart diseas: | Resetan )| First Group || shitLert | | snittRight }| Last Group || New Group |
-5 Other forms of heart disease

Query Name: Jsut Diagnos AMI

Rl =

. = j )]
----- [= vascular problem-Cncall Tt count et :
B-IC3) Venous and lymphatic disease . Gander L Age ([ Rzce OJ Witz
[-IC) Conditions in the perinatal period | |
B-IC) Congenital anomalies I - -
EEI--{E,'] Digestive system F i»:l;iea:n:g: ;:jzﬂtﬁit;
-{3) Endocrine disorders patiznt gender for this query.
-3 Events of pregnancy " ] [T —_— — e o e e e e .
< = | 3 Female  Male 40 a0 A B H W o U Alive  Deceased

@ AspTreeView /MetaDataTree_Sub.aspx?ParentFolderld =DGMNCirculatary system {390-459)0x5CIschemic heart disease (410-414) ‘ﬂ Local intranet
-




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

File Edit View Favorites Tools Help

RPDR Enhanced Query Tool

Find Patients Match Controls | Analyze Patients Request Detailed Data

Query Items IL'T_'.'[EI Previous Queries Query Name: Jsut Diagnos AMI

e “_-J| GROUPS DO NOT HAVE TO OCCUR. IN THE SAME VISIT |% |‘1J Sensitivity < | Reset all groups to >0 | =Spedificty

Containing | cemb ndex O oowioz B Gowzots W] oewaes
vl [Fil'lljl Oaztes I Recorded=0x I I Exdud:—l

21 Ciie or more dems recorded

=1 @ Search Items . o )
El |E.'l CK-MB Index (Group:CKMBRI) H-C3) Acute myocardial infarction

[ CK-MB INDEX (Test:sc400,4452)

[=) Cpkisoenzymes index (Test:mockmbri)

[=) Cpkisoenzymes index {Test:mcsg-ckmbri)
[=) Cpkisoenzymes index/dr.kbl {Test:mckblidx)
g ) CPK-MEB INDEX (Test:lc1522)

fn 2 CK-MEB INDEX {Test:sc400.4452)

| All Categories

| Resetan )| First Group || shitLert | | snittRight }| Last Group || New Group |

Total count: 1201443 patient(s) a

I:l Gender I:l Ag= I:l Rzcs I:l Witz

=1 o —— 11—

Female  Male 40 a0’ A B H W O U Alive Deceased

< | >
@ AspTreevView MetaDataTree_Sub.aspx?ParentFolderld =LABLABOx SC{LLE 18] ChemistryOxSC{LLE20) Cardiac Tests0xSCCKMBRI
-

‘ﬂ Local intranet




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

File Edit View Favorites Tools Help

e Fenk o \_) Iﬂ Iﬁ ;j /,.__\J Search ‘*Ejt(’ Favorites 6‘3 [j_:* :; 4 J ﬁ ﬁ
Address @ http: ffrpdrwveb frpdrwebdient/querytool. aspxires =768
RPDR Enhanced Query Tool Logging: Duey, Stacey A. in workgroup c’r'
[EPSEEE ] otch Controls | Anlyze Patients | Request Detaied Data [Understand Data | Geticp |

Query Items Ili i M=) Previous Queries Query Name: Jsut Diagnos AMI
e 1J| GROUPS DO NOT HAVE TO OCCUR. IN THE SAME VISIT |% | | sensitivity< | Reset all groups to >0 | »specificity

Choose value for CK-MB Index {(Group:CKMBRI)

| Containing A | ||:k -mb index

| All Categories A | Find

=1 @ Search Items
El {C5) CK-MB Index (Group: CKMBRI)
C [=) CK-MB INDEX (Test:sc400,
[=) Cpkisoenzymes index (Tes O Mo value Please select operators:
[ Cpkisoenzymes index (Tes | GREATER THAN =) vl

1 Cpkisoenzymes index/dr.ki (O By high/low flag - i
[£] CPK-MB INDEX {Test:lc152 b ETEB e B LIS ETE T

- [2) CK-MB INDEX (Test:sc400.445 & By numeric value

Click on a bar ment to hel u ify a value or ra

Searches by Lab values can be constrained by the high/low flag
set by the performing laboratory, or by the values themselves.

-
Erifs) ﬁ |
I:l Gender I:l Ag= I:l Rzcs I:l Witz

=1 o —— 11—
T T

5 Female  Male 40 a0’ A B H W O U Alive Deceased

£ |

@ AspTreevView MetaDataTree_Sub.aspx?ParentFolderld =LABLABOx SC{LLE 18] ChemistryOxSC{LLE20) Cardiac Tests0xSCCKMBRI ‘ﬂ Local intranet
-




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

File Edit View Favorites Tools Help

RPDR Enhanced Query Tool gging

Query Items IL'T_'.'[EI Previous Queries Query Name: Query Undefined

e “_-J| GROUPS DO NOT HAVE TO OCCUR. IN THE SAME VISIT |% |‘1J Sensitivity < | Reset all groups to >0 | =Spedificty

Containing | cemb ndex O oowioz B[ Gowzets W] oewaos
|A.|| Categories vl [Fil'lljl Oaztes I Recorded=0x I I Exdud:—l Oaztes I Recorded>0x I I Exdud:—l

E@ Search Ttems 21 '_:'."-e or more fams recorded 21 |O.rle or more fems recordea1
B CK-ME Index (Group:CKMERT) [H-IC3) [Acute myocardial infarction| H-IC3) [CK-ME Index

il (Group:CKMBRI) = 3.5
e [2] CE-MB IMDEY (Testisc400,4452)

| Resetan )| First Group || shitLert | | snittRight }| Last Group || New Group |

Total count: 4

I:l Gender I:l Ag= I:l Rzcs I:l Witz

=1 o —— 11—

r | 5 Female  Male 40 a0’ A B H W O U Alive Deceased

@ AspTreevView MetaltemFind_Sub.aspx?SearchString=ck-mb index&SearchCategory=category_union&SearchOperator=3 ‘ﬂ Local intranet
-




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

File Edit View Favorites Tools Help

eBack T &4 |£| |EL| ;\J /..-\JSearch ‘gl_ﬁ‘\'..:-’Famrites 'E‘j <]~ :__;,- = _] ﬁ ﬁ

Address @1 httpsffrpdrweeb frpdrwvebdient/queryiool. aspxires =758

RPDR Enhanced Query Tool

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

Search For:

- Please complete...
||:k -mb index

Please supply 3 name for this query:

£} Search Items |AMI and CK-MB 3.5 |
Sl Eime oo in [] Create a patient set from this query growip

=i SR e Please choose one of these two timing models ...
Either (1) Some item from each group must have occurred in the same wisit; or
{2} Some item from each group may have occurred at any visit, For example, if
one wanted ko find patients whose diabetes was treated ak the MEH while an
inpatient, choose the timing model where items ocourred at the same visit,

B . o [GrOUpS ---eseemeeeees
Patient ate 1 2 3
Same Visit || | | | |
© | 0000004 | 1241541939 | MGH | Inpatient | Diabetes |
-------------- Groups -
Patient [ ate 1 2 3

® Any Visit 0000004 | 2/28/1933 | B'WH | Inpatient | Seizure
ny Vis 0000004 | 1070571999 | MGH |Duipationt| &b
0000004 | 1271571993 | Bt |Duipatient| Diabetes

E[ Lazt Group ][ New Group ]
Run ][ Canoel ] |ﬂ |
[ vita

[] Run the query as background job

Switch to Previous Queries

o o — 11—
T T

r | 5 Female  Male 40 a0’ A B H W o U Alive Deceased

@ AspTreevView MetaltemFind_Sub.aspx?SearchString=ck-mb index&SearchCategory=category_union&SearchOperator=3 ‘j Local intranet
-




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

File Edit View Favorites Tools Help

@Back - \_‘) @ @ \._;j /:__j Search ‘-gj‘\?FavDritES @ [‘E:{* -::._; = J ﬂ ﬁ

Address @ http: ffrpdrwveb frpdrwebdient/querytool. aspxires =768

RPDR Enhanced Query Tool Legging: Duey, Stacey A. in workgroup of [EiEEla e iiv

Match Controls | Analyze Patients Request Detailed Data Request Specdmens Understand Data m

Query Items IL'T_'.'IEI Previous Queries Query Name: Acute myocardia..., CK-MB Index (Gr.. on 01/24/32011 #2
“_-J| GROUPS DO MOT HAVE TO QOCCUR IN THE SAME VISIT |w |‘1J Sensitivity< | Reset all groups to =0 | »Specificty

Search For:
| Containing b | ||:k -mb index | Group 1 of 2 . Group 2 of 2 . Group 2 nf3 .
Oaztes I Recorded=0x I I Exclude I Oaztes I Recorded>0x I I Exclude I

|.A.II Categories vl [Find |

E| @ Search Ttems ﬁ '_:'."-e or more ifems recorded ﬁ f_:'.'-.e or more fems recorded 2 L
ik . . | H-C3) Acute myocardial infarction H-C0) CK-ME Index -
5 CK-MB Index {Group: CKMERI) (Group:CKMERT) = 3.5

f [ CK-MB IMDEX {Test:sc400,4452)

| Resetan )| First Group || shitLert | | snittRight }| Last Group || New Group |

Total count: 21647£3 patient(s)

Gender Age Race D Vita
: o o o oy 3
I 4 & 2 3 R
d 38 A .- T
Female Male  Cther 40 80 I 'A B H W © U Alive Deceased

£ | >

@ AspTreevView MetaltemFind_Sub.aspx?SearchString=ck-mb index&SearchCategory=category_union&SearchOperator=3
-

‘ﬂ Local intranet




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

File Edit View

Favorites  Tools  Help

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

Search For:

| Containing A | |ngr

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

=- @ Search Items

E-CD EGFR

-] eGFR (Test:bc1-1334)

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

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

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

-] eGFR (Test:mcsg-eqfr)

-] eGFR (Test:mcsg-egfr 1)

[ eGFR {Test:mcsg-pegfr)

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

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

£

b

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

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

Oaztes I Recorded=0x I I Exdud:—l

Oaztes I Recorded>0x I I Exclude I

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

ooono

£ | *

[ >

21764 =T | Inknown Sir o

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

£ | (>

A

W

| Resetan || First Group || shiftLett |

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

Total count: 269+3 patient(s) a

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

Famala Male

40 a0 |

Alive Deceased

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

‘ﬂ Local intranet




Query Name:
[ show Data Reqg

Date

Query Hame

1/24/11 15:23:01

Create a matched set of control patient:
Matched set for Acute

@ase set construction

om a previous RPDR query

. 8y CK-MB Index

iched s=t for Acute myocardia....
ry and... on 01/2...

01/24/11 15

FR., Respirstory and... on 01/2... 012411 15:0:

cute nyocardis..., CK-MB Index ... 01/24/11 14:53:

: Age {10 vear intervals) Gender
Race,

[Juse exact matches only

fEthnicity IF] Comparative Health

AMI and CK-MB 3.5

01/24/11 14:53:
01/24/11 1

Jsut Disgnos AMI

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

[S2] | £3

01/24/11 13:14:

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

A cute myccardia,,., CK-ME Indax .., 01/24/11 13:05:3

Patients should be induded fr

COmeH B';-'-;H,eFrr\

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

AI and CK-MB =3.5 0124411 13:03

Patients can be spm

js specified below (cases are always excluded):

ontrol set construction

01/24{11 12:

S5

E

. Iletin i po... snmd 012411

. Insulin glar... Patients th

=bridement of p2

4]

{4570 gueries)

ific purposies, you may wish to exdude these patients:

Reset Al

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

\] el it —mm

Estimate set size and run program



2 RPDR Detailed Data Request Wizard -- Web Page Dialog x|

Welcome to the RPDR Data Request Wizards

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

e Lse their previously queried patient set
e 0OF import their own approved set of Medical Record Murmbers

to request detaled or identified patient clinical data, These wizards are included in the RPOR for bhurnan research
investigators to request identified patient data from their respective Parthners sites,

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

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

This infarmation is protected under the Parthers Privacy and Confidentiality Policy and provided with approwal by the
Hurnan Research Comrittes only for the use specified in your protocol nurnber, It mmay not be wsed for any other purpose
without specific approval by the Human Research Committee, It may not be distributed to any individual not specifically
authorized under that approval, The data must be managed in a manner that complies with HIPAL Security Regulations,

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

Parthers Healthcare System HIPAA Compliance

Additional HIPAL information for the research cormmunity is available from these links, sponsored by Parthers and the
Hurnat Research Council (PHRC),

HIP&L and the Privacy Rule
HIP&AA Central




3 RPDR Detailed Data Request Wizard —- Web Page Dialog

RPDRE. DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the RPDR. Identified database) bo obtain data from the RPDR
Yiou are logged in as Murphy, Shawn M, in workgroup Shawn Marphe, MO

Select the sites from which you would like to receive data

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

¥ Massachusetts General Hospital (rGH)
i Brigharm and ‘Women's Hospital (BwWH)
¥ MNewton Wellesley Hospital (MwWH)

r Spaulding Rehabilitation Hospital (SREH)
I Faulkner Hospital (FH)

I niarth Share Medical Center [MEMIC)

STEP 2 Mext = Cancel

Help |




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-dem i K ) entified data ain dakta from the RPDR,
1D

Yol

Select protocol number(s)

Partners IRE (required): | mygh-dema-1 ;l

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

Status: Active

Mewton Wellesley Hospital IRE: |NWH Demo 1 ;l

Title:  test
Status: Active

Spaulding Rehabilitation Hospital IRE: | ;I

Options for returned set of patients:

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

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

Help = Back STEP 3 Mext = Cancel




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the R Identified datab 1 obtain data from the RPDR

Yiou are logged in as Murphy, Shawn M, in workgro

Select others who require access to this data

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

Available Chosen

Peng, Zhaoping £

Nalichowski, Ruth Add All ->> |

<- Remove |

<<- Remove All |

Help = Back STEP 5 Mext = Cancel




a RPDR Detailed Data Request Wizard -- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the R Identified datab 1 obtain data from the RPDR
‘ou are logged inas Murphey, wn M. in waorkgroup Shawn Morphee, MD

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

What's a limited data set? |

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

% Jdentified Data Set

......................

protected. In order to access the data, a password wilk
be provided.:

Help = Back STEP 8 Mext = Cancel




3 RPDR Detailed Data Request Wizard —- Web Page Dialog

RPDE DETAILED DATA REQUEST WIZARD
IJsing IRE#mgh-demo-1 (found in the RPDR Identified database) b
‘fou are logged in as Murphey

0 obtain data from the RPDR
Shawn M. in workgroup Shawn Furphee, MD
Select the types of data that should be returned from the RPDR
Only data allowed by your protocol should be chosen
(Identified data sets will ahvwaws return a set of identified patient medical numbers)

@ Detail Data Items -
™ (2] Demographic Data

r [ Identifying Patient Information - not available For Limited Data Sets
[:l LIMR. {Longitudinal Medical Record)

D Medications, Diagnoses and Procedures

[:I Medications, Diagnoses and Procedures from Biling Data - only visiks where query criteria occur all in the same wisit
: akient Clinical Reporks- nob available For Limited Data Sets

----- ™ &) Cardiology Reports

----- r @ Discharge Summaries

----- ™ € Endascopy Reports

----- W &1 Microbiology Data

F@ Cperakive Mokes
""" I~ @ Pathology Reports
""" r @ Pulmonary Reparts

----- r @ Radiology Reports

r @ Transfusion Data, Blood Bank Data

Help = Back STEP 9 Mext = Cancel




a RPDR DETAILED DATA REQUEST WIZARD -- Web Page Dialog

RPDR DETAILED DATA REQUEST WIZARD
‘found in the RPDR Identified database] btain data From the RPDR
{ou are logged in as Murphy, Shawn M, in work; Shawn Murphey, MD

Search for

Using IRE

Back to top wiew

@ Laboratory Data Items

Elg Laboratory bests

g Cell Counts

g Cell Markers

Eg Chermistry

; g Anemia Related Studies
g Blood Gases

¥ Bload i3asesCwimetry

Eg Cardiac Tests

"'IZI BMP {Group:BHFY

-] CK Isos {GroupsCK-MMT)
-] CK-BB (CK 1) (Group:CK1/BE;
I:I CK-BE%% (Group:%CK1BE)
[:l CE-ME (CK2) (Group i CE2 (ME

! b k-ME Index (Gr !
El-( CK-MB QUANT {Group:CPK-h

e,

Y

-] CK-MB% {Gru:-up:“:-"-:-CKMB}_Ij
L .

H-C] Ck-MET

Help | = Back

Please select the laboratory tests th

at should be returned

(Drag the lab items from the left panel and drop into the panel below)

@ Selected Daka Ikems

ndez {Group:CKMBRI) (Loinc: 2158-4)

STEP 8 Mext = Cancel

r—-‘




a RPDR DETAILED DATA REQUEST WIZARD -- Web Page Dialog

RPDR. DETAILED DATA REQUEST WIZARD
Lsing IRE#: ‘Found in the RPDR Identified database) to obkain data From the RPOR
‘fou are logged in as Murphy, Shawn M, in workgroup wn [Murphey, MO

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

Fead Full IRE Policy

Enter IRB Password:

Help = Back Step 11 Mext = Cancel




Identified data is gathered

Output files placed
R = In special directory

File: ISNMU_E|225EI2'IE43UBE48842.><ML d
File Type: IControl File j Current Production Database: ¢ RPDR_12 ¢ RPDR_12 5241
T — Shatu
Update Status = Start Process After Iﬁ 9:00:00 P j
~IRE Infarmation ProcesIRBFiles: [
IR Number{2000F000000 = Erus
Fiacess CountDown:
Date flom[01/0171900 | Date tex [01/07/1900 faeEss CaunEen Faa [ E— [ ]

=1 RPDR 4 .TushMHley KB Tex.

) - e > 75126 || TrehMAR_MGH .mdb 1362KE M

Primary Usellsnmﬂ — Status Detail | o ggggggggﬂ;ét r:iwwimaugun " e Tor

H {1 1399P01 046519_199¢ H, TKB %M.

Files bo MGH Users: |F‘artners\snmU,Parlners\zzp,F‘artners\kcs3 1 1939F01046519 ik 2K Tex
Contact/Lab: [] | awaaapmmsamjus»J 590KB Ten

BwH Users: IPartners\kla‘l Partnershsnm0 Partnersikcs3 [ 8 ;ggg;gg‘n‘;i—gggﬁ KB Tex

P - BEKB Tew

S Demcoretis [ - Cimoenie g

ala Fequeste rosoft Access - [MGH_Labs : Table] !EIE!
Demographics [ hEdical fiEeard imbers: [ Encaunter: [] e Edt Wiew Insert Format Records Tooks Window Help ) 5[‘
Encounters [ Contact Infarmation [~ Radiology ™ &.|U‘§@“j}|%g@‘xﬂ%@ﬂﬂﬂ‘@ﬁ?“ﬁ‘wﬁ“f@v‘@‘

Hematology [~ PCR ™ Pathology ™ MRN: ] Test Id__ | Test Description| _ Result | Result Text [Abnormal_Flag Reference_Uni|Reference_Range] =]
Discharge Summaries Immunclagy [~ LMR Mates [~ || S@-APTT Superstat APTT  23.8 sec 22.1-351 =
o . Medications: ] | |SQ-PTT APTT 32.8 sec 22.1-35.1

Medications v Operative Motes [~ LMR Problems [~ [ lsartT ARTT w8 H soc 52.1-35.1
LMR &llergies [~ LMF Medications [ Build Access Database [ Access DB: | sorTT APTT 6.4 H sec 231-35.1
SQ-PTT APTT 431 MODERATELY H sec 22.1-351
Gruups.IBUN —

| [S0-PTT APTT 257 sec 22.1-351
| |SQ-PTT APTT 237 sec 221351
Flun | - | e | BE" APTT 254 soc 21381
| |SQ-PTT APTT 247 sec 221351
| |SQ-PTT APTT 240 sec 221351
| |SQ-PTT APTT 247 sec 221351
| |SQ-XPTT Superstat APTT 313 s8C 22.1-351
- | |SQ-PTT APTT 345 sec 221351
Data is gathered from RPDR | = = = —= =
| |SQ-PTT APTT 45.0 H sec 221351
| |SQ-XPTT Superstat APTT 552 *** Mote: New n H s8C 22.1-351
| |SQ-PTT APTT 336 sec 22.1-351
| |SQXPTT Superstat APTT 343 sec 221351
and other Partners sources £ == ==
| |SQ-PTT APTT 228 sec 22.1-341
| |SQ-PTT APTT 7.4 H sec 22.1-341
| |SQ-PTT APTT 7.2 SLT HEMOLYS H sec 22.1-341
| |SQ-PTT APTT 381 H sec 22.1-341

| |SQ-PTT APTT 6.4 MODERATE HEH sec 22.1-341 =

Record: 4] « T Lni[va] of 108154 Al - T _>|_I

|patasheet view ] | I = 4

Files include a Microsoft Access Database



—.

Creating Enterprise Wide Query and Analysis
System for Big Data

-
Redcap
Survey

Data
j—
Public 12b2

Health (CMS) /'Jg Navigator ',,

Imaging
DICOM

Dates || Resorsesie | | Excase

i
53 N v N v
= 4 hars of thi o e ot (21 e s o 3
(33 Radioogy T ests cther et ==
= (Y Metcations o riy=y -y
S M ] () Disbetes melitus % 1) Hgb AIC (Group:GHBAIC) > Trwokans (canagiifiozin) -
&, oy 550 LR B389
Helecuiar mediins MR Note SEARCH FOR |
h Hstory vokara, L

':,‘;, "*>
e/
Q Partners Biobanl Notes / Text

cenomics Sets Ty == e § Repository

Big Data Commons
Integrates disparate islands of patient data

(clinical and research data)onto a Common
Big Data Platform

) |
[ ‘




The Partners Biobank

Consent)
Samples

» The Partners Biobank provides
samples (plasma, serum, and
DNA) collected from consented
patients.

» 31,000 patients have consented
to date!

» Samples are available for
distribution to Partners
Investigators* to help identify
novel Personalized Medicine
opportunities that reduce cost
and provide better care

Research Discoveries

*with required approval from the Partners Institutional Review Board (IRB).

Improved Clinical Care for All Patients




Biobank Integrative Genomics Strategy

Partners BioBank Samples
(Whole Blood Extracted DNA/RNA)

Epigenome
Profiling

Genotyping Transcriptome

[llumina MEGArray: Whole Transcriptome Analysis: Methylation Analysis:
Multi-Ethnic GWAS/Exome SNP Array RNA-seq HumanM450K Array

Array Cost:
Array Cost: $59/ sample Array Cost: $150/sample
$40-50/sample

Genome/Transcriptome Analysis: ~5100/sample

Genome/Transcriptome/Epigenome Analysis: ~5260/sample




—.

Curating a Disease Algorithm

3. Develop the classification algorithm. Using the

1. Create a gold standard training set.
data analysis file and the training set from step 1,

— assess the frequency of each variable. Remove
e T— variables with low prevalence. Apply adaptive
201 e LASSO penalized logistic regression to identify
highly predictive variables for the algorithm

# of selected features = 29

‘Standardzed Coeficient Estimale
[}

Constraints on Madel Camplexity

2. Create a comprehensive list of features _ _ _
(concepts/variables) that describe the 4. Apply the algorithm to all subjects in the
superset and assign each subject a probability of

Unified Medical Language System b
ROC Curv
=1
ICD10. | sNoMED. l LOINC ‘ tan -
which L
: ) ms are ’
’ RxNorm Read = , -
'
1 -
o 4 "
amily history: Sister diec Diagnoses Billing codes . S 1
. = ]
e 1, e z .,
; | L I
s hargec .|
ona r_.—~' Medications S‘w&,,m e V
i L
0.4 mg/spray 1-2 spray po. L . [}
Aciphex 20 mg (20 mg By sicn NaberRa o i
tablet DR take 1) PO st AN sy
Symptoms i
Discharge diagnosis: it —— '
ML diabetes mellitus o — = Note Level: Relaxed ALASSO, AUC = 0.931
2 i Patient Level: Logistic Regr, AUC = 0.823 32
T 7 T T
00 02 0.4 06 08 1.0
1-Specificity

Nature Reviews | Genetics



Biobank Portal ‘ Curated Diseases

Bipolar Disease 71 89%
Congestive Heart Failure 387 90%
Coronary Artery Disease 2,420 97%
Crohn’s Disease 453 90%
Multiple Sclerosis 94 90%
Rheumatoid Arthritis 550 90%
Type 2 Diabetes Mellitus 1,887 97%
Ulcerative Colitis 330 90%
0 — 10-year survival probability is >98.3% 2,206
1 — 10-year survival probability is >95.87% 4,343
2 — 10-year survival probability is >90.15% 6,545

* Based on 15,880 patients
** Based on 21,300 patients



Biobank Portal | runaquery

Step 1: Run a query in the Biobank Portal

Two criteria: a. The patient is a smoker (from the Health Information Survey)
b. The patient agrees to be re-contacted

=

[
[
[
[
[
[
[

-] 2. Age at Survey

@31 3. Education

ﬁ 4, Employment

=31 5. Height, Weight, and BMI
&= 6. Sun Sensitivity

=& 7. Smoking

= ﬁ Hawve you smoked at least 100 cigarettes in your life
: ,EI 1. Yes, currently smoke

,El 2 Yes, smoked in past, but quit

5] 2. Mo

ﬁ During which age ranges did you smoke? (plea
ﬁ Smoke Exposure in Pack-years

73] 8. Alcohol

o[ 9. Physical Activity

o[ 10. Sleep Habits

]--ﬁ 11. Female Reproductive History

f-[F1 12. Family History

]--ﬁ 13. Family History of Cancer

]--ﬁ 14. Family History of Heart Disease

[E

]--E 158. Family History of Other Medical Problems

= Biobank Sample Types @
E]--@ Curated Disease Populations @

€|

T | 2

m

File Edit View History Bookmarks Tools Help e} T -:.Ehg

Y -

y Partners Biobank Portal » l,\_+

€ @ bicbankportal.partners.org/webclient/Tuser=snm0# C || Q Search &+ @& 'ﬂ' B @ - *# - D =

ERS. | Elgj E‘.?.‘r;“(l_ Project: Biobank Portal Prod & Find Patients ® Request Samples M Help & Support £ Murphy, Shawn M.
Navigate Terms | | Find Terms &) [a [ Query Tool &) [w &
L‘—.h@ Biabank Consent Infarmation € - Query Name: | Patient- 1. Yes@21:18:45 |
EIE F'gment_ is consented to biobank - 21730 Temporal Constraint: | Treat all groups independenthy - |
9@ Patient agrees to be recontacted
IZ—II--,@ Biobank Health Information Survey €
I ﬁ 1. Language Preference Dates. Occurs = 0x Exclude || Dates Occurs = 0x Exclude || Dates Occurs = Ox Exclude

Ql Patient agrees to be recontacted Ql 1. Yes, currently smoke

one or nm one or
more of more of
these these

drop a
term
on here

“um auery [Prmt auery 2 Groups

[ ][ ][Wew crou [ ][ 1]

Query Status

@ e

Vietnamese: [
White: 451

Specimen type breakdown for "Patient- 1. Yes@21:18:45"
is DMA: 524
is Plasma: 517
is Serum: 519

E |

il




Partners Biobank Portal — Using Curated Phenotypes

[ Partners Biobank Portal

PARTNERS

*

el

PORT

Navigate Terms

Find

o v

€ - C' [J biobankportaldev.partners.org/devclient/
BIOBANK
Al

& Find Patients

@ Biobank Consent Infarmation €
@ Biobank Demographics

=] Biobank Genomics €

Eﬁ Feople with genomic data - 4930

----- E llumina Multi-Ethnic GWAS/Exome
SNP Array - 4930

[]@ Biobank Health Infarmation Survey
5] Biobank Sample Types €

[—]@ Curated Disease Populations €
5] Bipolar Disorder (BD) @

]@ Congestive Heart Failure (CHF) &)
1[5 Coronary Artery Disease (CAD) @
7[5 Crohns Disease (CD) @

]--@ Multiple Sclerasis (M3) )

[—]@ Rheumatoid Arthritis (RA) )

o] RA- current or past history (PPV 0.90)
7

5] RA- no history (NPV 0.99) - 24086
[]@ Type 2 Diabetes Mellitus (T2DM)
[]@ Ulcerative Colitis (UC) €

0] Healthcare Data €

[J-E Healthy Populations {Contrals) £

[
[
[
[

® Make Request B

M Help & Support 2 Watia

Query Name:| RA - -Adallum@15:45:12

Temporal Constraint; |

Treat all groups independently

v |

Dates | Occurs »0x |Exclude || Dates | Occurs = 0x | Exclude || Dates | Occurs =0x | Exclude

Treat Independently v

Treat [ndependently =

Treat [ndependently

B RA-current or past [l Adalimumab - 689 Bl umina Multi-Ethnic
history (FFYV 0.90)-717 GWAS/Exome SNF Array -
4030
vy | _cen LTS [ rewsrow] ]
Show Query Status || KerTy iTETEY || Query Report || Download Data
Number of patients D

/0

For Query "RA - -Adali-Tlum@15:46:12"

<



Partners Biobank Portal — Download De-ldentified Data

=
[ Partners Biobank Portal % §
€ - C [} biobankportaldev.partners.org/devclient/ w7 @ =

PARTNERS FIQ EATKL B Find Patients ~ ™ MakeRequest B~ M Help&Suppot & Wattanasin, Nich

] | Find ol [ Query Tool ol [v

k3] Biobank Consent Information Query Name:[ R4 - -Adal-lum@15:46:12 |
E Biobank Demographics Tempaoral Constraint: [ Trest all groups independently v |
£+ Biobank Genomics @
EIE People with genomic data - 4930
Q [llumina Multi-Ethnic GWAS/Exome SNP Dates | Occurs>0x |Exclude|| Dates| Occurs »0x  |Exclude || Dates | Occurs =0x | Exclude
Array - 4930 Treat Independently » Treat Independently Treat Independently
[]--@ Biobank Health Information Survey € ,@ RA-current or past history Ehdalimumab-ﬁeg ,@ [llumina Multi-Ethnic
#H Biobiank Sample Types @ PPV 080T m e ﬁs;’ﬂnmﬁl?rr Y-
EIE Curated Disease Populations &) maore of maore of more of
5] Bipolar Disorder (80) @ these these these
]--,@ Congestive Heart Failure (CHF) €

75} Crohn's Disease (CD) @ | Run Query | 3 Groups (][ ][ mew Group [ [

i
#HiG) Coranary Artery Disease (CAD) @
;
[]--,@ Multiple Sclerosis (MS) )

[']@ Rheumatoid Arthritis (RA) € Show Query Status || GraphResults || Query Report |[[ o i
3] RA - current or past history (PPV 0.90) -
ET1T

----- ] RA- no history (NPV 0.99) - 24086
[]--,@ Type 2 Diabetes Mellitus (T2DM)
513 Ukerative Calts (UC) € ExcollCSV fle. | Proceed o the Download |
&G Heattheare Data @

[]--@ Healthy Populations (Controls) €

E.' You can download the de-identified data for this query as an




Partners Biobank Portal — Specify Data for Download

Patient Set Viewer | T EN

Setting up Parameters =
1. Drop a Patient Set or a Previous Query into the Patient Set box. The ontology terms (Concepts) used in the Previous Query will
automatically populate the Concepts hax.
2. Additional Concepts can be dropped into the same Concepts box by dragging them from the Navigate Terms panel or the
Waorkplace panel to the left.
3. Change the default options by clicking on the Cptions box to suit your display needs.
4. Click on Create Table to start getting the Patients and the Concepts you enterad.
Patient Set:
@ Diabetes melliti@12:09:29 [10-5-2015] [demo] ‘@' Size = 22093
Concept(s):
[ Diabetes mellitus i Count v
Q] Family history [Contains: diabetes] ‘@‘ Count r
@ HGB A1C (LOINC:4548-4) ﬁ' Count r
9@ HGE A1C (LOINC:4548-4) ﬁ' N r
5] HGB A1C (LOINC:4548-4) Tif Max v
5] HGB A1C (LOINC:4548-4) Ti Average v
Options:
X Starting with the 1st Patient, refrieve 100 Pafients
Table Size: | 100| Max = 200, Min = 1
Starting with the | 1| st Patient
Create Table »




Download table and select patients

Patient Set Viewer | T E .

jup P

ggslo,f 100 Selected

O | |ID Gender Age Race Diabetes mellitus | Family history [Contains: Diabetes] | HGB AIC (LOINC:4548-3) | HGB ALC (LOINC:4548-4) .| HGB A1C (LOINC:4548-4)
] 1000000003 Male 41  asian 12 54 43 4.1 6.9 =
] 1000000008 Male 23 hispanic 3 12 54 4.2 6.7
[ ]| % 1000000011 Female 60 white 21 21 A3 4.6 7.1
[ | 1000000013 :Female 83 black 34 9 65 a7 2.9
[J - 1000000015 Male 32 hispanic 1 10 34 4.4 6.3
[ |- 1000000029 Male 25 hispanic 3 25 25 5.1 6.8
[ % 1000000042 Male 61 hispanic 23 14 21 4.9 6.5
[ | 1000000045  Female 89  asian 37 15 54 4.9 6.6
L] 1000000054 Female 66  asian 43 6 43 4.8 8.6
[J - 1000000066 Female 22 black 32 a 33 5.2 7.0
[ 1000000070 @ Male 38 black 43 11 38 3.5 6.5
[ | 1000000077 : Male 13 black 12 8 42 4.4 6.7
[ 1000000080  Male 33  indian 32 13 a3 4.2 6.5
[J - 1000000083 Female 65 black 33 4 39 4.7 6.6
Ll 1000000087 Male 55 asian 36 6 42 4.8 6.9
[ | 1000000096  Female 76 black 54 17 43 4.9 6.5
] 1000000099 Male 36 black 32 0 39 2.2 6.6
[l 1000000108 Male 66 asian 43 1 25 5.3 6.7
[ | 1000000109 @ Male 63  hispanic 31 4 23 49 5.9
[ | 1000000112 : Male 17  black 17 0 14 4.7 6.8
] 1000000119 Female 72 white 43 32 45 A4 5.9
‘II A 1 nnnnnnd 33 Famala 16/ acian 0 2 5 A F..[-: T

Previous 0 Showing Patients 1 to 100 of total 22093




Biobank Portal — Request Genetic Data

[') Partners Biobank Portal  x \ |

Partners

& - C [) biohankportaldev.partners.org/devclient/

PARTNERS F'ORBANKL B FindPatients =~ ® MakeRequest = B | M Help&Suppot =~ & Watianasin, Nich
Request Genomics ol [v
. . Logged-in: Waﬂanas@n: Nich (nw026) ﬂ |
@ Biobank Portal Genomics Request nuattanasin@partrers.org Admin
The Biobank contains subjects who have consented to make their genomic data available for research. To request genomic data, please fill outthe form
below.
Once you have submitted this form, you will be contacted by the Biobank team to complete your request. Please note that no genomic data will be sent I
out without a discussion with the Biobank team. |
For more assistance on making a genomic data request, please refer to the Biobank Wiki section 'How to Make Genomic Regquests Using the Biobank |
Portal or contact us. I
I
Step 1. Patient Selection: |
) l
Choose Your Patients: [# Enter a list of Biobank SublectDs  OR [ Selecta Previous Query |
... Typeorpaste alistof Biobank SubjectIDs, one per line. You can find Subject IDs by downloading the de-identified data |
Your Patient List: sat Do not enter MRNs. |
10021040 l
10022384 I
10018624
10016243 |
10019029 ﬁ
10020963 o _
4
Step 2. Details of Request: :
Request Type: @ De-ldentifed OR O Identified
Contact Name*: | Wattanasin, Nich |
I
I
Contact E-mail*; | nwattanasin@partners.org |
l
—— y
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U Texas Health Science Center/Houston ._:
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Distributed Query System

1. Certify

investigator
. Query

2. Compose
CHB Query

CHB

PM Broadcaster
Aggregator

CHB
Composer

Results

8. view
aggregated
results

3. Broadcast

7. Aggregate

5.12B2 CRC
Query
(no changes)

4. Verify user,
adapt for

local CRC ARdTEES

CRC

Partners
Responder
Adapter

CHB
Responder
Adapter

BIDMC
Responder
Adapter

6. Send
results to
aggregator
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Workflow at the sites to find patients for a clinical
trial:

m After a query is run across the “SHRINE" network, the query is
automatically saved at every site

m The query saved at each site is transformed into a patient set

m The patient set is studied and sorted for the specific patients
eligible for the Clinical Trial



Run Query Using SHRINE

SHRINE Project: SHRINE User: Shawn Murphy Find Patients | Message Log | Help | Logout

s

)

Search by Names I [ Search by Codes I Qu_efy'Name: | Acute hepatitis@12:45:50 I
! Containing |hepatitis ¢ ]
u Any Category
~ ] Hepatls:b Cole ahabody Tneastieiiiont - Dates | Occurs>0x | Exclude I Dates ‘ Oceurs > 0x | Exclude ” Dates | Oceurs > 0x !Exdudel ‘
@ Hepatitis b core igm antibody test Treat Independently v Treat Independently » Treat Independently v
v@ Rkt N i e ) 5] Acute hepatitis ¢ with hepatic cc
- 0] Hepatitis b vaccine injection administered or previou | Acute hepatitis ¢ without mentia
- (] Hepatitis b virus (hbv) status assessed and results i Unspecified viral hepatitis ¢
&5 Hepatitis ¢ antibody L4 -~ O] Unspecified viral hepatiti
- B Hepatitis ¢ antibody - [ Unspecified viral hepatiti E
- B Hepatitis ¢ antibo | Unspeci  oneor dropa
’E.] " e A d §] R more of term m "
-] Hepatitis ¢ antibody confirmatory test [ ke onhicie
- (3] Hepatitis ¢ antibody; confirmatory test (eg, immunobl |
§J Hepatitis ¢ antibody measurement 4 LIS | ' |
- B Hepatitis ¢ antibodv test Y, L
) » Toon [ Jvew crowe ][]
[ Provious Queries || ERRAEA= N Guery status | =
@[3 Arthropathies a@17:23:51 [2-11-2015] [smurphy]  ~ Finished Query: "Acute hepatitis@12:45:50" [635secs] .
Ea Nephritis, neph@15:56:29 [2-11-2015] [smurphy] [;;l Temple - 10 patient§ or fewer FINISHED [2.0 secs]
= f Major-Femal-18-34@17:36:09 [2-4-2015] [smurphy Wakhdells Jnalionty ERNSHEE -0 5805]
&5 Major d-Female@17:34:30 [2-4-2015] [smurphy] AR A ERUSHER .1 sacs]
i e o 2 BMC - 8922 +3 patients FINISHED [4.6 secs]
BINE Walrcageeaaiigs iRAZIS 1 <20 1] ool CCHMC - 212 +3 patients FINISHED [8.0 secs] '
e Appendi-Black 0@15:57:24 [1-28-2015] [smurphy] Partners HealthCare - 18750 +3 patients FINISHED [6.1 secs]
w7 Appendicitis@15:55:07 [1-28-2015] [smurphy] - UT - 3516 +3 patients FINISHED [26.8 secs]

< 10 | » -
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12b2 Workbench works directly on new database
created from patient set LOCALLY.

m At the Local site, one will:
m View a patient list summary with matched criteria
m Review a patient’s health data one at a time
m Designate suitable patients

m Export to Excel / CSV format



Review de-identified Patients

File  Window Help

=
o Mavigate Term @ Find Terms &2 = O | @ Timeline View (. Analysis View (. Patient Mapping View(. CT Viewer 2 (2] | o T O Workplace &2 =0 :
@ | ik o | Select Patients I Select Concepts | Hender Tabie | @ | hid
Search by Names | Search by Codes 1 SHARED
— Set # Patient Set Name [ Clinical Trial 'Asthma’
|Containing v reductsseinhibitors 1 Patient Set for "Asthma-Albuter@01:06:16" 5 Maybe
. I NO
Find Any Catego -
[LFind | [AnyCategory | e
[E] HMG-CoA reductase inhibitors E demo
E Atorvastatin
E Cerivastatin SMART Patient ID PSet £ Patient Mame Gender Race Date of Birth | Age | Obesity |Acute Myocardial., | HMG-Cod redug
@ Fuvastatin - [ R 1985-11-17T... - :

[ Lovastatin % 1000000002 1+1 00K, 10000 F white  1966-08-20T.. 40 X vy X
ﬁ Lovastatin-niacin % 1000000003 1 0000, 0000 ] asian  1969-03-07T.. 38 q[ X X
{5 Pravastatin % 1000000004 1 00K, 10000 M black 1976-08-13T.. 30 & vy «
ﬁ Rosuvastatin % 1000000005 1 0000, 0000 F hispanic 1873-06-25T.. 33 q[ \f q[
[&l Simvastatin % 1000000006 1 005K, 10000 F black 1981-08-05T.. 25 & X «
*% 1000000007 1 Y0005, 10000¢ M asian  1981-07-10T.. 25 & v X
@ brevious Queri (. ——— =" *% 1000000008 1 005K, 10000 M hispanic 1986-12-16T.. 20 & v «
- 26 1000000009 1 0000, 0000 F hispanic 1989-01-11T.. 18 X v s v
CIE 2 *% 1000000010 1 005K, 10000 F hispanic 1976-11-23T.. 30 X v X
Search By Name % 1000000011 1 006K, 100K F white  2049-10-19T.. 57 v X v
’Cmm - ] | | *% 1000000012 1 Y0005, 10000¢ F black 1991-03-29T.. 16 & X o
e 1000000013 1 0000, 0000 F black  2027-02-27T.. 80 X X v
| Fd | Any Category ¥ M 1000000014 1 30008, 10000¢ M white  1956-05-22T.. 50 X v v
% 1000000015 1 00K, 10000 M hispanic 1978-09-11T.. 28 & X +
*% 1000000016 1 Y0005, 10000¢ F indian  1983-11-19T.. 23 & v «
7 1000000001 [24 y/o F black] [—] Ll m | 3

1000000002 [44 yjo F white]
1000000003 [41 y/o M asian]
1000000004 [34 yjo M black]
1000000005 [37 y/o F hispanic]
ANANNNTAN 10 [33 win F hisnanicl

=

Be... |02-14-2014 0:45:29 |[ < ][ i ]




Review identified Patients

- i2b2 Workbenc
File  Window Help

. Mavigate Term . Fi

Search by Mames

[E] HMG-CoA redu
ﬁ Atorvastatin
ﬁ Cerivastatin
ﬁ Fluvastatin
ﬁ Lovastatin
ﬁ Lovastatin-n
ﬁ Pravastatin

ﬁ Rosuvastatin

ﬁ Simvastatin

. Previous Queri . Pa

Search By Name

.Coniaining - |

Patient Set for "Asthr
1 1000000001 [24
1000000002 [44
1000000003 [41
1000000004 [34
£1 1000000005 [37
£ AnnANnnn1n 33

Be... |02-14-20140:45:29

6 Sl 2 http://smarti2b2... O v B

B SMART EMR View

Patient 1000000001

Numt 100000000 ¢

Birth Date. 1986-12-18

Age 26 years (current)
Select View
Medications
Problems
Lab Results

Vital Signs

Sex: Make
Race Hapesc

Medications

Meds List
DRUG NAME

»  Qvar 80 mcgfinh aerosol with adapter 3 M
Pharmaceuticals

w Atrovent 18 meg/inh aerosol Boehnnger-
Ingelheim

) Adrovent 18 meghnh aerosol Boehringer-
Ingeiheim

p Arovent 18 meginh aerosol Boehringer-
ingeiheim

¥ Cutivate 0.005% cintment Glaxo Wellcome
p  fbupcofen 200mg tablet Zenith Goldline

Pharmaceuticals

Cardiac Risk

@ SMART i2b2 Demo Site (sm... °

Chck an icon to add a new SMART app Qn
2 3
O A ©Q v .
Cargipc Rk Problems List Got Statins? EMR View &P Centies
Save Layout Rename Delete View | | I

START DATE END DATE

002-04-
020004 200204

E

2002-04-04 2002-07-17

2002-04-
20020408 20
2002.07-47 200207

17
20080625  2008-06-

2
L 2009-01-
w090102 22 2

% Problems List
NAME

Abdominal pain, other specdied site, multiple
sites

v

v

Abscess of lung with pneumonia (desorder)

v

Abscess of orba

-

Acquired pes planus
¥ Acute pharyngtis (disoeder)
Acute pharynoitis (Gisorder)

Acute phanyngils (disorder)

eSS~
f ok B

EUETR UL 100000000 1

* FIRST SEEN LAST SEEN ~

20020422 200208-07
19990720 20040114
20030519 2003-05-19
20010320  200203-15
2011109 200302
2001-11-08 gg""”'
2001-11-20 §g°""'

annn 0o

& Workplace 2 =8
& |
1 SHARED
3 Clinical Trial 'Asthma’
=1 Maybe
I NO

=1 vEs
Q demo




A “Criteria Matcher” App can help assess

cand

Idate patients using the clinical trial metadata

Viw Pabont wih SWART 0 |

oL

B Patient Centric View

Num: 1000000001
Birth Date: 1985-11-17
Age: 26 years (current)

»

Select View g

Medications
Problems
Lab Results
Vital Signs
Notes

Clinical Trials

Patient 1000000001

Sex: Female
Race: Black

Clinical Trials
CT Selector

Your active clinical trial is currently set to:

-

History
Load Previous Clinical Trial

Pilot Study of Pioglitazone for the Treatment of

Moderate to Severe Asthma in Obese Asthmatics
(v2)

©

Specify
A New Clinical Trial

REU R TH L ol 1000000001

Click an icon to add a new SMART app

X

Meds List

CT Selector

Problems List

3 more

v % A @ A

Cardiac Risk Labs List

Save Layout Rename Delete View
~

<«

s Drop a new patient
record here to load it.

»

CT Matcher X
o]
| 100% | Searched | Matched
3 Age
Demographics “ gﬁSWGeOeT 18 Age 26; Both
Both
S actos;
Medications 0 pioglitazone
asthma; "
Notes 0 wheezing | \[/si?eezmg
asthmatics .
Asthma,
unspecified
without
mention of
status
asthmaticus;
Asthma,
unspecified
asthma; type, with
Problems Q wheezing; acute
obesity exacerbation;
Extrinsic
asthma
without
status
asthmaticus; R
[t YT 12} -
<) | &

<«

~
~

X1
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Using Big Data to Find Similar People

To Help Predict Outcomes and
Support Medical Decisions

i To Learn About what Differences
o= are Important for Predicting \
g Disease

Analysis Data Sets

Pipeline

o FavorteNodes 21

Locations of Recrulting Studies

To Understand the Disease
Traits Caused by a Gene Variant

lbase
= i CIITEETT s m— =gilemas
Image To Help Interpret Features in
e Medical Images and Tissues
i1ster
4sis

e EETEET Coumn seectionAvpearance
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Deciding to Perform a Genetic Test
Inherited Heart Disease - Cardiomyopathy

Population Background Driven Analysis
MRN-00000 Mother Goose 1/1/1850

Test To Evaluate

| Hypertrophic Cardiomyopathy (HCM) Panel W )

( Export Matching Cases ) Filter all
8 clinic Hypertrophic Cardiomyopathy (HCM) Panel
;_/Md Gene | family  min relatedness Calculated p°Sit,iYe 1 1 o/
\—/Md — Proband Ethnicity Only FIMSNE FYohAt o
All Test Proband Similar Pretest
Characteristic Repository Positive Values Patient Results Probability
Patients Patients Population Impact
<11mm |}
LV Wall Thickness e ’ 11 mm pbroiel
Not available
<52mm [}
LV Dimensions ‘ ‘ 42 mm ‘ Sizm n
Not available
> 20% Activity [l -6%
GLA Activity ‘ , , T :3:::; m +70%
Not available
-l
Latest EKG Results , ‘ Indeterminant Indeterminarj: i
Not available

Showing page 1| of§
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Health Innovation Platform Architecture

“ \
y . i °
p Views App | i :
fiyes Embedded | |4 :: :
Clinician , ;n B2 =2 Data
— 3 Repository
W - W NOWSEW Sy —"
| SMARTApp in
| Emr ’ /
FHIR Profile Interface Genelnsightand
B Other External
: : Systems
Statistical
Calculation 12b2 ol Core I.ZBZ Batch Loads and
Engine inh plug-| Repository FHIR interface for Laboratory
:;‘i“:; realtime updates
acoess t6 Personnel
repository

SMART App

o
Jj\"i

Non-EHR Users
View Standalone
App

Saanes




Treating IHD Patient with Precision Medicine

Cardiomyopathy Patient i

l
Targeted Therapy

Clinical Data Collected

Biopsy

S =t o
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> - - - »
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A

v Partners Big Data Commons

Routine Pathology

Molecular Pathology




SMART Apps link i2b2 to the EMR

m Substitutable Medical Application and Reusable Technology — Commissioned
form the Office of the National Coordinator

m Allows Big Data from i2b2 to integrate Clinical “Apps” into the Epic EMR.

m Paradigm is similar to Mobile Apps with a proposed standard interface using
FHIR sponsored by the National Argonaut EMR Project.

[¥ucation

www.meducation.com

Tl
LTI
Celebrex Capsule 200 mg

How to take medicine
Take the medicine by mouth once a day
Take one (1) pill each time.

\\ I,
’/O\\
3L 20 v
e ———— ] [a——
Breakfast Lunch Dinner Bedtime
1
Instructions

Swallow the medicine without crushing or chewing it
Take the medicine with 250 mL (1 cup) of water.

Keep the medicine at room temperature. Avold heat and direct light
; ore sensitive to the sun. Use sunscreen or wear

This medicine may cause you lo become m
protective clothing when you are exposed 10 the sun.
If you are using this medicine regularly, it is importan
medicine on time even if you are feeling well

1 that you keep taking each dose of this

S8 -] IO R
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New network storage in the cloud

On-Premise CloudArray
Virtual or Physical Appliance
Archive
Backup @
. Volume-Based .
Files ISCSI/ NAS Dynamic Cache 51,? agé?\%?s
y Encryption
Bandwidth Data

Scheduler Reduction

TAINTINDINDs | INNOVATION

HEALTHCARE



delivered as a Service

Self-Service in 2016

RIS

Catalog

Service Catalog

Browse the catalog for services you need

‘ All Services

[
t.o Consumer Services
(™

Waas™ Developer Services

)

'Ut))' Hadoop
NADOOP

;ﬁ Provision Machines
D

@ Storage Services

RESEARCH INFORMATION
SERVICES & COMPUTING

All Services (13)

.\.‘;0 3-Tiered Dynamic vApp

@ Create Object Storage

Provision Linux enviro,.,
{, Creates an LDAP domain

controller and 2 whitebox Linux

VM for development

Welcome, davops_user

47y Create Large Hadoop C... «I;) Create Medium Hadoop...
L () v

ﬁiﬂ"/ >

MADOO Ll

‘-j.‘p) Create Small Hadoop ... f".o Provision LAMP Stack
Wi \p7 Creates aLinue-ised sobson
- statk wih Apache web

$anvices In conpuntho

.' Provision Windows eny... s  Single Linux VM - No ..,
W Crestes anAD doman F—+)

contolier and 2 whitebox

Windows servers for

Praferences

Help

Logout

———

PARTNERS.

HEALTHCARE

INNOVATION



Presenting the researcher desktop

Robust desktop capabilities for the Partners researcher

Analysis
Pipeline

Image
Analysis

A 4 Q 10%ER TueNov3 1047AM Q =

@

A KNIME Explorer X

» 54 EXAMPLES (guest8publicserverc
¥ A LOCAL (Local Workspace)

Lh Example Workiow

A TimeSeries_example

o Favorite Nodes 23

W Personal favorite nodes.
£2 Most frequently used nodes

200DOEE=0BmxFr00 &
A\ 0:TimeSeries_example | @ Welcome to KNIME

» & Workdiow Control
» N Time Series
» %, Quick Form

PAR

A Node Repository ==

= 9 Explore test data
>0 Calculates statistic measures:
» € Database mean, max, min, variance, median, etc.
» 53 Data Manipulation
» C, Data Views
» I Statistics - =

z 55 Outine 2 ¥ = 0 | B console 2
» @ Mining
>, Chemistry KNIME Console g |
» © Chemaxon i

e oot Welcome to KNIME v2.11.3.0046668 e

#4% Copyright by KNIME GrbH, Konstanz, Gersany

Log file is located at: /Users/ekn31/Knime_wd/.metadata/knime/knime.log

(wws  ClinicalTrials.gov

)
Applymodel  Compute confusion matrix

Edana

00> %=

8 R @we @rss @Toos  » [ Other Bookmarks

CTHome - ClinicalTrals gov %

] €« C & ntipsv/ciinicaltriais.gov
T Een GR B QUAERERD

Trials gou i a registry and results database of publicly and privately supported
fnical studies of human participants conducted around the world. Learn more about

A service of the U.S. National Institutes of Health clinical studies and about this site, including relevant history, policies, and laws.

Find Studies About Clinical Studies Submit Studies Resources About This Site

ClinicalTrials.gov currently lists 201,814 studies with locations in all 50 States and in 190 countries. TextSize v

Locations of Recruiting Studies

earch He
+ How to search
« How to find results of studies
« How to read a study record

Search for Studies

Example: "Heart aftack” AND "Los Angeles”.
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USS. Only {41%)
and Non-U.S. (6%

Total N = 36,893 s15
(Data as of November US
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Enabling Innovation to reach into EMR

SMART

entiles
Apps run LVC t J w
in EMR Statlns e

Partners Big Data Commons

SMART Enabled SMART Enabled
W |2b2/RPDR SMART- Enabled E|V|R EpIC
LT Document/PlvotaI CR

Big Data Analytics
performed with High
Performance Computing
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Tribute to...
RPDR/12b2 Core Team
Shawn Murphy Biobank Team
Christopher Herrick = Natalie Boutin
Mariah Mitchell = Scott Weiss

Vivian Gainer = Vivian Gainer

Alyssa Goodson
Martin Rees
Charles Wang
Laurie Bogosian
Stacey Duey

Andrew Cagar_‘ Genomics Innovation Team
Michael Mendis = Sandy Aronson

Lori Phillips = Heidi Rehm
Janice Donahoe m Calum MacRea
Nich Wattanasin

David Wang

HPC and Cloud Team

m Brent Richter
m Jon Jackson
m Alan Harris



.J' / i2| 2 A National Center for Biomedical Computing

/ Informatics for Integrating Biology & the Bedside

12b2 and SMART Information and
Software on the Web

12b2 Homepage (https://www.i2b2.0rq)
12b2 Software (https://www.i2b2.org/software)
12b2 Community Site (https://community.i2b2.0rg)
SMART Platforms Homepage (http:/smarthealtit.org)



https://www.i2b2.org/
https://www.i2b2.org/software
https://community.i2b2.org/
http://smartplatforms.org/

