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Approach — Expressing Data

12b2 does not require any specific ontology
B (Queries can be created using any system of local codes

B Allows i2b2 to attach data of nearly any kind to patients, visits, and
providers



Represents Hierarchies

BioPortal Search Projects Annotate

® SNOMED Clinical Terms

SNOMED Clinical Terms Elsubscribe to updates
Metadata Projects (1) Rewiews (1) Notes (0} Metrics Ontology Widgets

Create New View

Expand All | Collapse All

» CORE Subset of SNOMED CT

» SNOMED Anatom

OMED Clinical Findings

s Description: The Clinical Finding subtree of SMOMED CT
s Definition: Class subtree of ClinicalFinding
= Ontology ID: 2018

Definition Language: Manual

VERSION BASE VERSION CREATED CREATED BY

1.2 2009 07_3 07/16/2010 Tania Tudorache, tudorache@stanford.edu
1.1 2009 _07_3 03/23/2010 Tania Tudorache, tudorache@stanford.edu
1.0 2009 _01_31 09/09/2009 Tania Tudorache, tudorache@stanford.edu

* SNOMED Ethnic Group

i

Zlinical Finding
ﬁ Adrninistrative statuses

ﬁ Adverse incident oukcome cakegaories

ﬁ Calculus Finding

ﬁ Clinical hiskary and observation findings

ﬁ Clinical stage Finding
ﬁ Cyanosis

ﬁ Deformity

ﬁ Disease

ﬁ Drrug action

ﬁ Edema

ﬁ Effect of exposure ko physical force

ﬁ Enzyme activity finding
ﬁ Evaluation finding
E Fetal finding

ﬁ Finding by method
ﬁ Finding by site

ﬁ Finding of grade

ﬁ Finding related ko physiologic substance
ﬁ Finding reported by subject or history provider
ﬁ zeneral clinical state finding

ﬁ Jaundice
E Meurolagical finding

ﬁ Progniosis/outlook Finding

ALIZE

6]

ﬁ Sequelae of external causes and disorders

ﬁ Sweling

ﬁ Wound finding

o
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Approach - Networks

The flexibility of i2b2 becomes a weakness when constructing
data networks

® There is no guarantee that people will choose the same ontologies at
every site.

® These can be roughly approximated using mappings



SHRINE Mappings

= [0 SHRINE =
= 5] Demographics
= 5} Diagnoses
&1 5] Certain conditions originating in the peninatal period
HEEEMM&'H&HE of pregnandy, childbirh, and e puarpenium
% 5l Congenital anomalies
# [ Diseases of the bleod and blood-forming organs
& 3] Diseases of the circulatory System
& 3 Diseases of the digestive system
i 5 Diseases of the genBourinary system
Hﬂl}iﬂlésﬁ of thie mus culoskeletal Systarm and connective tissue
% 53] Diseases of the nenous system and sense organs
=[] Diseases of the respiratory system
@ Aspiration pneumanitis, foohamitus
= Bl asthma
= i@l Chronic obstructive asthma
£2) E Chianic obsknidtive ashma wilh adule sxacerbation
& (3 Chronic cbstnuctive asthma with stabus asmmaticus
&l Chronic obstrudtive asthma without stabus asthmaticus or exacerbation
53 Other and unspecfied asthma
i E‘“ Chinn ' = I Tit | % |




Scope of SHRINE Mappings

SHRIME Peer to Peer
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Approach — Modifiers and Values

Full data representations in i2b2, often needing modifiers and values, are
labeled “Information Models”

These can be managed in i2b2 with relatively minor impact on the local
observation codes

However, the modifiers and values of the basic concepts need to be
represented in similar ways to allow simple mappings to be effective.

Also, for performance, it is useful to represent concept hierarchies in similar
ways in the mappings



Represent scores as concepts

File Edit View History Bookmarks Tools Help

—
itt? i2b2: Informatics for Integr.,

& = & https://www.i2b2.org/webclient/

itb? i2b2 Web Client

Navigate Terms || Find Terms |

B Clinical Trials

Eﬁ Oasis

=-[E Clinical Measures

&+l Clinical Dementia Rating (CDR;
Eﬁ MMSE score

=HE Mild Alzheimers disease

=7 Moderate Alzheimers diseas
[]—-ﬁ No Alzheimers disease
E]--ﬁ Demographics

-7 Derived Anatomic Volumes

[]--ﬁ Images

]--@ Custom Metadata

/5] Demographics

]--ﬁ Diagnoses

/5] Diagnoses (ICD10)

1[5 Expression Profiles Data

—II--E Laboratory Tests

=&l chemistry

. 25 Anemia Related Studies

Eﬁ B12 Unsaturated Binding (Grou
- B VITAMIN B12 UNSAT BIND C
{3 Ferritin (Group:FER)

M | 3

[ O W e O e IO

Tl

~ || | Query Name: |

Temporal Constraint: |

Treat all groups independenthy

* |

epende -

-

Dates | Occurs > 0x | Exclude || Dates | Occurs = 0% | Exclude || Dates | Occurs = 0x | Exclude

epende -

B2t
B2z

m

m

one or p dropa
maore of term
these on here
[ Run auery | ciear | print auery JRRES R R ey

Query Status
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Represent scores as values

TE—
ith? i2b2: Informatics

File Edit View History Bookmarks Tools

ol

Help

fe % | i i2b2 Web Client

A (- & https://www.i2b2.org/webclient/#lblLofH el ~ Google

EE Clinical Measures
&+ Clinical Dementia Rating (COR! Group 1
=5 MMSE score

F—'E Mild Alzheimers disease Treat Independently v Treat Independently v ly
H VITAMIN B12 UNSAT BIND

Choose value of B12 Unsaturated Binding (Test:B12USAT)

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:
GREATER THAM OR EQUAL (==) -

) No Value

) ByFLag
. Please enter a value:
@ By Value 1252

Click on a bar segment to help specify a value or range:
Range in ng/l

568 1000 1252 2000

Units = ngjl




Scope of solution to allow information model
equivalencies

SHRIME Peer to Peer i2b2 Care

Shrimp
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Arrive at consensus through distributed ontologie
Approach

® Bring together existing ontologies of the group to understand the best
ontology representation of a new information model

® Develop a consensus ontology and attach to local instance

B Raw codes in observation-fact table are mapped to “Consensus”
ontology

B SHRINE mapping capabilities used for “finishing touches”
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New Information Model Ontology

Consensus Ontology
can live alongside
other ontologies

(For example:
PCORNet CDM
ontology and the i2b2
demo ontology in this
case)

- /5 Clinical Trials

[+ r_c__x, Custom Metadata

[+ r_c__x, Demographics

#-[5] Diagnoses

- /51 Diagnoses (ICD10)
#-[5] Expression Profiles Data
#-[5] Laboratory Tests

#-[5] Medications

+ :c__x, PCORnet Core

+] :c__x, PCORnNet Demographics
+ r_c__x, PCORnet Diagnoses

[+ r_c__x, PCORnNet Encounters

# r_c__x, PCORnet Enroliment

+ :c__x, PCORnNet Procedures
/5] PCORnet Vital Signs
#-[5] Procedures

(0! Providers

#-0) Reports



Supporting Full
PCORI
SCILHS workflow
in i2b2

R ) support the PCORNet CDM Information Model, we
are distributing full SCILHS ontologies that are to be
attached to the local SCILHS instance of i2b2.

B ThesciLHs ontologies can accommodate the
information model with simple mappings

u The SCILHS ontologies will support data transformations
to the PCORNet CDM

SHRINE Central I

-~

SHRINE Paear to Pear

SHRIME

Shrimp

Adapter

J| 1

N

SMART-i2b2

i2b2 Core

iZb2 WB

~

i

Dizease
Sporific
Bart

mySCILHS

Export

»

Trlephony

PCORNet COM
Transformation

mySCILHS
Database

Claims Data
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Contributors

Ontology Contributors
Jeff Klann

Dan Connolly

Lori Phillips

Nathan Wilson

Release

B https://www.i2b2.org/webclient/
® Change the username to pcori

® Public release early fall


https://www.i2b2.org/webclient/

PCORnNnet CDM

ENROLLMENT

DEMOGRAPHIC

PATID
BIRTH DATE
BIRTH TIME  — |

PATID

ENR START DATE
ENR_END DATE
CHART

BASIS

DIAGNOSIS

SEX

HISPANIC

RACE
BIOBANK FLAG

\

ENCOUNTER

PATID

ENCOUNTERID

ENC TYPE (replicated)
ADMIT DATE (replicated)
PROVIDERID (replicated)
DX

PATID
ENCOUNTERID
ADMIT DATE

ADMIT TIME
DISCHARGE DATE
DISCHARGE TIME
PROVIDERID
FACILITY LOCATION
ENC TYPE
FACILITY ID
DISCHARGE DISPOSITION
DISCHARGE STATUS
DRG

DRG TYPE
ADMITTING SOURCE

DX TYPE PROCEDURE
DX _SOURCE PATID
PDX g ENCOUNTERID
ENC TYPE (replicated)
VITAL ADMIT DATE (replicated)

PATID
ENCOUNTERID (optional)
MEASURE DATE
MEASURE TIME
VITAL SOURCE
HT

WT

ORIGINAL_ BMI
DIASTOLIC
SYSTOLIC
BP_POSITION

PROVIDERID (replicated)
PX
PX TYPE
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PCORI-centric Use Case

A requirement in PCORI is that all i2b2
instances have to map their ontologies to a
central PCORI ontology.

Local codes need to &)
be integrated into the T N
PCORI hierarchy %Ezsg;shlﬁ

Tools and strategies to | %E::ﬁﬁﬁf

assist with this effort - I Procedures

. [5] Vital Signs
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Constructing queries from metadata

METADATA
C_HLEVEL INT NULL
C_FULLNAME VARCHAR(900) NULL
C_NAME VARCHAR(2000) NULL

C_SYNONYM_CD
C_VISUALATTRIBUTES
C_TOTALNUM
C_BASECODE
C_METADATAXML
C_FACTTABLECOLUMN
C_TABLENAME
C_COLUMNNAME
C_COLUMNDATATYPE
C_OPERATOR
C_DIMCODE
C_COMMENT
C_TOOLTIP
UPDATE_DATE
DOWNLOAD_DATE
IMPORT_DATE
SOURCESYSTEM_CD
VALUETYPE_CD

CHAR(1) NULL
CHAR(3) NULL

INT NULL
VARCHAR(450) NULL
TEXT NULL
VARCHAR(50) NULL
VARCHAR(50) NULL
VARCHAR(50) NULL
VARCHAR(50) NULL
VARCHAR(10) NULL
VARCHAR(900) NULL
TEXT NULL
VARCHAR(900) NULL
DATETIME NULL
DATETIME NULL
DATETIME NULL
VARCHAR(50) NULL
VARCHAR(50) NULL

select patient._num from
observation_fact where
[c_facttablecolumnname]
IN

(select
[c_facttablecolumnname]
from [c_tablename]
where [c_columnname]
[c_operator] [c_dimcode])
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1I2b2 Star Schema

patient_dimension

PK Patient _Num

Birth_Date

Death Date

Vital _Status _CD
Age Num*
Gender_CD*
Race_ CD*
Ethnicity_CD*

concept_dimension

PK Concept _Path

Concept _CD
Name_ Char

PK
PK
PK
PK
PK
PK
PK

observation _fact

Patient _Num
Encounter _Num
Concept _CD
Observer _CD
Start_Date
Modifier _CD
Instance _Num

End_Date
ValType CD
TVal_Char

NVal _Num
ValueFlag _CD
Observation_Blob

visit_dimension

PK Encounter _Num

Start_Date

End_ Date

Active _Status _CD
Location CD*

observer_dimension

PK Observer Path

Observer _CD
Name_Char



Visit_dimension types of queries:Encounter types

& Navigate Terms 2

C_HAME
Arbulatory visit
Emergency department
Inpatient hospital stay
No information
Hon-acute instituticonal stay
Other
Other ambulatory visit
Tnknown

[

4 ,@ Encounters
> ﬁ Admitting Source
» ﬁ Diagnosis Related Group
; ﬁ Discharge Disposition
» ﬁ Discharge Status
4 ﬁ Encounter Type
£ Ambulatory visit
@ Ernergency department
0] Inpatient hospital stay
£ No information
£ Non-acute institutional stay
@ Other
0] Other ambulatory visit
£] Unknown
0] Facility ID
; ﬁ Facility location
£ Provider
; ,@ Enrellment

m

C_FULLNAME

WBCORIN\ENCOUNTERMENC TYPE\AVY
WPCORINENCOUNTERNENC TYPEMEDY
WBCORINENCOUNTERNENC TYFPENTIEY
WBCORINENCOUNTERNENC TYPEA\NIM
WBPCORINENCOUNTIERNENC TYPENISY
WPCORINENCOUNTERNENC TYPENOTY
WBCORINENCOUNTERNENC TYPE\OAM
WEBCORINENCOUNTERNENC TYPENTNY

C_BASEC

ENCTYEE

ENCIYFE:
ENCIYPE:
NI

ENCTIYEE

ENCTYPE:
ENCTYFPE:
ENCTYFPE:
Hui

ENCTYFE

OLE
1AV

ED
IF

I5

O
!

select patient_ num
from visit_dimension
where inout_cd IN
(‘ED’,'E’)

C_FACTTABLECOLUMN C_TABLENAME C_COLUMNNAME C_OFERATCR C_DIMCODE
patient num WISIT DIMENSION inout cd in YA, 0T
patient num WISIT DIMENSION inout cd in "ED", "E"
patient num WISIT DIMENSION inout cd in "IET, 'IT
patient num WISIT DIMENSION inout_cd is NOLL
patient num WISIT DIMENSION inout_cd in 'I5"
patient num WISIT_DIMENSION inout_cd in "oT”
patient num WISIT_DIMENSION inout_cd in TORT
patient _num VISIT_DIMENSION inout_cd in 'UNT, @

Edit c_dimcode to match your inout_cds.
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A word about missing/unknown values

The PCORnet CDM uses the HL7 conventions of “Null Flavors”
(http://hl7.org/implement/standards/fhir/v3/NullFlavor/) as a
basis for representing missing or unknown values. Specifically,
we will populate these values as follows:

® ‘No Information’ means that the data field is present in the source
system, but the source value is null or blank.

® ‘Unknown’ means that the data field is present in the source

system, but the source value explicitly denotes an unknown
value.

® ‘Other’ means that the data field is present in the source system,

but the source value cannot be mapped to the choices presented
in the PCORI CDM ontology.


http://hl7.org/implement/standards/fhir/v3/NullFlavor/

—.

Patient_dimension types of queries:Age
calculations

= _® select patient_num from

s * patient_dimension
[ where birth_date
Sf== | BETWEEN
% e sysdate — (365.25%18)
= AND sysdate -

= (365.25*10)

C_name c_facttablecolumn c_tablename c_columnname C_Operator c_dimcode
1 0-9 years cld patient num patient dimension birth date > getdate () - (385.25*10)
2 10-17 years old patient_num patient_dimension birth date BETWEEN getdate () - (365.25*18) RAND getdate() - (3685.25*10]

No modifications necessary.
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Patient_dimension types of queries:Sex

|

& tavigate Terms 57

€

'
|-.r4°‘"?

Fi I@ Demographics
s I@ Age
> ﬁ Biobank Specimens
. [5] Ethnicity
> I@ Race
4 I@ Sex
0] Ambiguous
0] Female
0] Male

0] Mo information

ﬁ| Other
ﬁ| Unknown
» I@ Diagnoses
5 I@ Encounters
5 E Enrollment
; I@ Procedures

. [5] vital Signs

C_HAME

Ambiguous

Female
Male

Other
Unknown

C_FULLNAME

PCORI\DEMOGRAPHIC\SEX\ A\
Y PCORI\DEMOGRAPHIC\SEX\FY,
WECOORINDEMOGRAFPHICY SEX\ MY,
Ho information “\ PCORIN\DEMOGRAPHIC)SEX\HNI
WPCOR I Y DEMOGRA PH TCY SEXYOTY,
W PCORIDEMOGRAPHICY SEX\ UMY,

C_FACTTABLECOLUMN
PATIENT NUM
PATIENT_NUM
FATIENT NHUM
PATIENT NUM
PATIENT_NUM
PATIENT NWUM

select patient_ num
from
patient_dimension
where sex_cd IN (‘F’)

C_TABLENAME C_COLTMHNNAME C_OPERATOR  C_DIMCODE
PATIENT DIMENSION SEX CD IN 'R'
PATIENT DIMENSION SEX_CD IN e
PATIENT DIMENSION SEX CD IR ™"
PATIENT DIMENSION SEX_CD IN 'HI®
PATIENT DIMENSION S5SEX_CD IN or"
PATIENT DIMENSION SEX CD IR o

Edit c_dimcode to match your sex_cds.



Patient_dimension types of queries:Race

& tavigate Terms 57

Fi E Demographics

s I@Age

. [5] Ethnicity
4 I@ Race

@ Asian

@ Other

@ White
. I@ Sex
» E Diagnoses
3 ,F,c?_l, Encounters

3 ﬁ Biobank Specimens

0] American indian or alaska native

@ Elack or african armerican

0] Multiple Race

0] Native hawaiian or other pacific islander
@ Mo information

O] Refuse to Answer
£ Unknown

m

C_name

tmerican indian or alaska native

Azian

Black or african american

Native hawaiian or other pacific islander
White

Multiple Race

Refuse to Answer

No information

Other

Unknown

c_fullname

WPBCORINDEMOGRAFHICN\RACEW1\  FATIENT NUM
“WPBCORINDEMOGRAFHICN\RACEW2Y  FATIENT NUM
WPBCORINDEMOGRAFHIC\RACEW3\  FATIENT NUM
WPCORINDEMOGRAFHIC\RRCEW4Y  PATIENT NUM
WPCORINDEMOGRAFHIC\RRCEWSY  PRTIENT_ NUM
WPCORINDEMOGRAFHIC\RRCEWGY  PRTIENT NUM
“PCORINDEMOGRAFHICNRACENTY  PRTIENT_ NUM

%PCORINDEMOGRAFHICN\RACENNIY FPRTIENT NUM
%PCORINDEMOGRAFHICNRACENOTY FRTIENT NUM
%PCORINDEMOGRAFHICNRACENUNY, FATIENT NUM

c_facttablecolurn

select patient_ num
from
patient_dimension
where race cd IN

‘01°,'amer. Indian’,1’,

‘na’,'nat. am’

c_tablename

EATIENT DIMENSION
EATIENT DIMENSION
EATIENT DIMENSION
ERTIENT_ DIMENSION
ERTIENT_ DIMENSION
ERTIENT_ DIMENSION
EATIENT_DIMENSICON
PATIENT DIMENSION
PATIENT DIMENSION
PATIENT DIMENSION

c_colurnname

RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD
RACE_CD

C_opera tor

In
In
In
In
In
In
I
I
I
I

J

-

c_dimcode

‘01", "amer. Indian','i','na','nat. am'
'o2','a", 'asian', 'or', 'oriental’, 'in", "indian’
'03','b", 'black’, "hib", "his/black’

'04', "native_hawaiian', 'pac. isl’

'05', "his/white', "hiw", "'c', "w', "white', 'm", "mid.eastern’
"o

'g7', "', 'refused’

"MI','ni"

0T, "a", 'd", "@", "deferred’

TN, 'ut, unk!

Edit c_dimcode to match your race cds.
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Patient_dimension types of queries:Ethnicity

& tavigate Terms 57

H__I | -".I"‘-J ¥

Fi E Demographics
s I@ Age
> ﬁ Biobank Specimens
. [5] Ethnicity
a I@ Race
@ Armerican indian or alaska native
@ Asian
@ Black or african american
0] Multiple Race
0] Native hawaiian or other pacific islander
@ Mo information
@ Other
O] Refuse to Answer
£ Unknown
@ White
. I@ Sex
» E Diagnoses
3 ,F,c?_l, Encounters

select patient_ num
from

patient dimension
where ethnicity _cd IN
(‘HISPANIC’)

m

C_name c_fullname

Hispanic Y PCOORINDEMOGEAFHICHISPANIC \Hispanich,

Hon-Hispanic M\PCOORINDEMOGRAPHICA\HISPANICWMNonHispanich

c_facttablecolumn c_tablename c_colurnname

FATIENT DIMENSICH ethnicity cd IN
FATIENT DIMENSICH ethnicity cd IN

C_operator c_dimcode

"HISEANIC®
"HON-HISEANIC'

patient num
patient num

Edit c_dimcode to match your ethnicity cds.
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Concept_dimension types of queries:Biobank

B
® g Tems 5 0 | o select concept_cd from

s concept_dimension
4 EF]_I Biobank Specimens .
i where concept path like
e \PCORNDEMOGRAPHIC

3 Do \BIOBANK_FLAG\Y\%'

B e

: E Vital Signs

C_HAME C EULLNAME BASECODE CTTRE R ABLEHAME MIHAME ERA X
ok Specimens O PUORID,DEMOGEACMICWBICOBANE FLAG fauil} conoept od CLHLERT DIMERSION ocoocept path Llike SWPOORINVDEMUGEARN IO BICEANE FLAGY
FOORI DEMOGRAFHICBIOBRNY FLAGN Y BIOERNE FLAG:Y concept_od CORCEFT_DIMENSION comcept path like WFOORINDEMOGERFHICBICEANE _FLAGAY

Edit c_basecode to match your code for biobank
specimens.
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Broader concept_dimension based queries

el

& Navigate Terms 52 2] X+
gai i

» E Demographics
4 I@ Diagnoses
. [A1 1CD-10-CM
@l 1CD-11-CM
4 3] 1CD-8-CM
» .E-_ﬁ, D Data Source
. 5] DX Type
. &3 PDX

» E Diseases and injuries

; ﬁ Supplementary classification of external causes of injury and poisoning

» ﬁ Supplementary classification of factors influencing health status and contact with health services
> ﬁ SMOMED CT

. E Encounters
. I@ Enrollment
: E Procedures

. [5] vital Signs

Diagnoses, Procedures typically require a merge
of local terms within the tree.
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ICD-9 Example

If your institution uses ICD-9 ...
® Change the c_basecode to match your code format.

PCORI_BASECODE C_BASECODE
|CD9:250.1 MY_1CD9:250.1

update pcornet

set c_basecode = replace(pcori_basecode, ICD9:’, ‘MY _ICD9:")
where c¢_basecode is not null

and pcori_basecode like 'lCD9:%'

and c_fullname like \PCORN\DIAGNOSIS\09\%";
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ICD-9 plain_code example

If your institution uses ICD-9 but in a plain_code format...
® Change the c_basecode to match your code format.

PCORI_BASECODE C_BASECODE
ICD9:250.1 2501

update pcornet

set ¢c_basecode = substring(pcori_basecode, 6, 25)
where pcori_basecode like '1CD9:%'

and c_fullname like \PCORIN\DIAGNOSIS\09\%";

update pcornet

set ¢c_basecode = replace(c_basecode, "', ")
where pcori_basecode like '1CD9:%'

and c_fullname like \PCORIN\DIAGNOSIS\09\%";



Local diagnoses codes (non-ICD9)

Local codes need to be mapped/merged.
Mapper cell / mapping tool plugins exist for workbench.

& Mapping Tool 2

Mapping Tool Summar}r| 1. Mapping Toal |2, Integration Tool | 3. Export Tool | 4. Import Tool

>

Jump to term in tree

Unmapped terms list

Search by lName

’ Search By Name

Search By Code I Get Al

All coding systems

Maximum number of terms to display: 100 Jump te Term

[&] 1coacm
@ Diseases and injuries (1CD9:001-999.99)
ﬁ Certain conditions eriginating in the perinatal period (ICD2:760-779.99)
ﬁ Complications of pregnancy, childbirth, and the puerperium (ICD9:630-679.99)
ﬁ Congenital anomalies (ICD9:740-759.99)
E Diseases of the blood and bleod-forming organs (1CD2:280-289.99)
E Diseases of the circulatory system (ICD9:390-459.99)
E Diseases of the digestive system (IC09:520-579.99)
E Diseases of the genitourinary system (I1CD3:580-629.99)
E Diseases of the musculoskeletal system and connective tissue (1CD9:710-739.99)
E Diseases of the nervous system and sense organs (1CD9:320-389.99)
ﬁ Diseases of the respiratory system (1CD9:460-519.99)
ﬁ Diseazes of the skin and subcutanecus tissue (ICD9:680-709.99)
ﬁ Endecring, nutritional and metabolic diseases, and immunity disorders (ICD9:240-279.99)
ﬁ Diseases of other endocrine glands (1CD9:249-250.99)
Z] Hypogonadism-Oncall (ODA:EHKQ5-1)
£] Testosterone deficiency-Oncall (ODA:SLAAS)
E Diabetes mellitus (ICD9:250)
] Diabetes mellitus (250)
= Type 2 diabetes-LMR 1049 (LPA1049)
Zj Diabetes-LMR 11631 (LPB11631)
ﬁ Diabetes mellitus with hyperosmolarity (1CD2:250.2)
ﬁ Diabetes mellitus without mention of complication (1CD3:250.0)
ﬁ Diabetes with ketoacidosis (ICD9:250.1)
[F] Diabetes with neurolaaical manifestations (ICD9:250.6)

m

Name

Psychological factors aff...
7z E-codes

Missed abortion (obsolet...
zz Megatives

HIV negative-LMR 189

TE risk assessment, low-...
74.99-LMR. 610
74.99-LMR. 610

Free text diagnosis-LMR ...
Free text diagnosis-LMR ...
Free text diagnosis-Oncall
Living will-LMR 224
N-LMR 274

Mone-LMR 526

Mot a problem-LMR 290
Pasitive B27 antigen-LM...
Free text-LMR. -1

Free text-LMR -1
Undefined code-157.00
Undefined code-233.20
Undefined code-427.10
Undefined code-827.00
Undefined code-293.97
Undefined code-393.98
Undefined code-999.99
Undefined code-LPA
Undefined code-LPA1138

Source ...

31600
E000-E...
63243

LPA1BS
ODA:D...
LPAGLO
LPBG10
LPA2968
LPB2968
ODAB...
LPAZ24
LPAZT4
LPAS26
LPAZ90
LPA34L
LPA-1
LPE-1
15700
23920
42710
82700
99997
93998
99999
LPAQ
LPA1138

Tooltip

Diagnoses ' ... \ Psychic factors associated with diseases classifie..,

Diagnoses " E-codes

Diagnoses ', Events of pregnancy \ Ectopic and molar pregnancy...

Diagnoses ', Megatives

Diagnoses ', Megatives % HIV negative-LMR 189
Diagnoses ', Megatives Y TB risk assessment, low-Oncall
Diagnoses % Unclassified ' 74.99-LMR 610

Diagnoses % Unclassified \ 74.99-LMR 610

Diagnoses ' Unclassified \ Free text diagnosis-LMR 2968
Diagnoses '\ Unclassified \ Free text diagnosis-LMR 2968
Diagnoses Y, Unclassified \ Free text diagnosis-Oncall
Diagnoses \ Unclassified \ Living will-LMR 224
Diagnoses \ Unclassified '\ N-LMR 274

Diagnoses % Unclassified \ None-LMR 526

Diagnoses Y, Unclassified \ Mot a problem-LMR 290
Diagnoses ' Unclassified % Positive B27 antigen-LMR 341
Diagnoses ' Undefined codes \ Free text-LMR -1
Diagnoses \ Undefined codes ' Free text-LMR -1
Diagnoses ' Undefined codes \ Undefined code-157.00
Diagnoses ' Undefined codes \ Undefined code-239.20
Diagnoses ', Undefined codes ' Undefined code-427.10
Diagnoses , Undefined codes\ Undefined code-827.00
Diagnoses ' Undefined codes '\ Undefined code-999.97
Diagnoses \ Undefined codes \ Undefined code-999.98
Diagnoses , Undefined codes ' Undefined code-899.93
Diagnoses Y, Undefined codes '\, Undefined code-LPA
Diagnoses t Undefined codes \ Undefined code-LPA1138

m
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VARCHAR(50)
VARCHAR(50)
VARCHAR(2000)
VARCHAR(700)
VARCHAR(700)
VARCHAR(25)
VARCHAR(725)
VARCHAR(50)
VARCHAR(50)
VARCHAR(2000)
VARCHAR(700)
VARCHAR(25)
VARCHAR(725)
VARCHAR(50)
VARCHAR(25)
INT
VARCHAR(25)
DATETIME

INT

Source fields are local terms.
Destination fields are PCORI terms.
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Automated mappings

If your local codes already exist within an ICD9 hierarchy..

Find the c_fullname, c_basecode and ¢c_name of parent of the
term and use that as your mapping’s destination.

& Navigate Terms 52 2] ]
gl el

. [5] 1cDacm -
Fi I@ RPDR Diagnosis
> ﬁ Circulatory system
> ﬁ Conditions in the perinatal period
: ﬁ Congenital anomalies I
> ﬁ Digestive system
4 ﬁ Endocrine disorders
4 ﬁ Other endocrine gland diseases
£ Abnermal testosterone-LMR 1528
4 ﬁ Diabetes mellitus
@ Borderline diabetes mellitus-LMR 579
] Diabetes mellitus type 1-LMR 1048 |
] Diabetes mellitus type 1-Oncall
@ Diabetes mellitus type 2-LMR 1058
5 ﬁ Diabetes mellitus with hyperosmaelarity
> ﬁ Diabetes mellitus without mention of complication
] Diabetes mellitus-LMR 105
. [l Diabetes with ketoacidosis

m
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Automated mappings, cont.

WITH joined as(

select r2.c_basecode as sourceCode, r1.c_fullname as
destination, r1.c_basecode as destCode, r1.c_name as
destName from local_ont r1 inner join local_ontr2 on
r1.c_fullname=r2.c_path where r2.c_basecode in (select
source_basecode from project_ont_mapping where
destination_fullname is null))

update project_ont _mapping

set destination_fullname = joined.destination,
destination_basecode = joined.destCode,
destination_name = joined.destName

from joined

where joined.sourceCode = source basecode



Integration tool

o 2b2 Workbench =3 ol =5

File Search Window Help Run

C8 i2b2

@ Navigate Terms | @ Edit Terms | € Mapping Tool £2 . € Mapped Terms Viewer » =0
[ Mapping Tool Summary ] 1. Mapping Tool | 2. Integration Tool 3, Export Tool ] 4. Import Tool|
Path symbol format: [MEDIUM (default; 20-char) |
Path symbol format refers to the number of characters in each level of a conce
[ Start Integration ] [ Cancel Integration |
Name Status code Status message Start Date End Date
78 COMPLETE Integration process has finished 2/24/2014 11:15:20 2/24/2014 11:17:27
77 COMPLETE Integration process has finished 2/19/2014 13:36:20 2/19/2014 13:38:2
76 CAMNCELLED Process cancelled 10/16/2013 13:49:51 10/16/2013 13:51:47
75 COMPLETE Integration process has finished 10/16/201313:14:33 10/16/2013 13:16:35

Select path symbol format (S,M,L)
\i2b2\Diagnoses\Metabolic and immunity disorders (270-279)\
(277) Other and unspecified disor~\(277-0) Cystic fibrosis\

Start integration
Refresh process status until integration is complete.
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Export tool

¥ Exports result of integration process as a single, delimited i2b2
metadata file.

. i2b2 Workbench =n| = =

File Search Window Help Run

QB i2b2

& Mavigate Terms (. Edit Terms (r Mapping Tool &2 & Mapped Terms ‘u"iewerw »| = 8

| Mapping Tocl Summary | 1. Mapping Tool | 2. Integration Tool | 3. Export Tool |4. Import Tooll

Export data file parameters
Information related to the format of the export data file

Specify output file: Browse

EOL Qualifier: [<CR><LF=' (Windows) v]

Column delimiter; ’I v]

Text Qualifier: E -

Output format: ’iZbZ v]
Start Export ] Cancel Export

Progress Bar: |
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Alternate map/merge method

¥ If you have small number of local codes to merge, use the
Edit Terms view.
®m User must be set up with EDITOR role

®. i2b? Workbench
File Window Help

f. Mavigate Terms (‘.‘ Edit Terms &3

[+ E Diseases of the respiratory system

[> E Diseases of the skin and subcutaneous tissue

4 E Endocring, nutritional and metabolic diseases, and immunity disorders
4 E Diseases of other endocrine glands

P Iﬁ Diabetes mellit-=
» [7§ Diabetes rrl}g New i’ Folder _ _ :
5 E Diabetes Delete Ttem ritional and metabolic diseases, and immu
P E Diabetes w Refresh Container
[+ @ D‘?EbEtESW Edlt tn.l.luua-
[» E Diabetes tions

[ E Diabetes with other coma
[ E Diabetes with other specified manifestations
[+ @ Diabetes with peripheral circulatory disorders
[ E Diabetes with renal manifestations
B E Diabetes with unspecified complication

> E Diseases of thymus gland

R I - TN [HRUT S TSNP (RN TR




Edit Terms View

8- i2b2 Workbench
File Window Help

- & [temn Insertion Wizard
[ ] Navigate Terms & Edit Terms 532

> [Cg iZb2metadata
a [Cg PCORnet
» [gg@ Demographic

4 g Diagnosis

Item Settings =

» [ ICD-10-CM The parent will be: [5] Diabetes mellitus
'@ ICD-11-CM The path will be: AWPCORMNDIAGMNOSIS\W09'(001-999.99) D ~glur(240-279.99) E~roTn\ (249
F .Jj ICD-9-CM
4 fcﬁ Diseases and injuries *Iterm Name: Borderline diabetes
- [g Certain conditions originating inthe p|  Tooltip: ICDACM \ Diseases and injuries \, Endocrine, nutritional and metaboli
9 ;pd Compllc_atmns of p.regnanqr, childbirt *Baca code | LMR579

» g Congenital anomalies

. -
v [cg Diseases of the blood and blood-form Szl Borderline diabetes

- [fg Diseases of the circulatory system Seurcesystem code: lepS_manualentry

b ﬁ Diseases of the digestive system Comment:

» (g Diseases of the genitourinary system Semantic type: » | [C]Enter Value Information

: E‘d Diseases of the musculoskeletal systen
3 ﬁ Diseases of the nervous systern and se
o [tg Diseases of the respiratory system
» .:E Diseases of the skin and subcutaneous]
4 ,ca Endocrine, nutritional and metabalic d
4 [7g Diseases of other endocrine glands|
4 [ Diabetes mellitus
[ Diabetes mellitus with hype
. Em Diabetes mellitus without
[ Diabetes with ketoacidosis
[7g Diabetes with neurclogical
' E& Diabetes with ophthalmic rf ® < Back Mext = Finish Cancel
E Diabetes with other coma
[ Diabetes with other specifie

. B2 Mishatar with marisharal cieeolabans dicardane

* denotes required field.




New term added

® i2b? Workbench
File Window Help

K. Mavigate Terms (. Edit Terms &3

[ @ Diseases of the skin and subcutaneous tissue
4 E Endeocring, nutritional and metabolic diseases, and immunity disorders
4 E Diseases of other endocrine glands
4 @ Diabetes mellitus
[ Borderline diabetes
[» E Diabetes mellitus with hyperosmolarity
f» E Diabetes mellitus without mention of complication
B E Diabetes with ketoacidosis
[+ E Diabetes with neurclogical manifestations
[+ ﬁ Diabetes with ophthalmic manifestations
[» E Diabetes with other coma
[+ E Diabetes with other specified manifestations
[+ E Diabetes with peripheral circulatory disorders
[+ ﬁ Diabetes with renal manifestations
> E Diabetes with unspecified complication
[ E Diseases of thymus gland
[+ E Disorders of adrenal glands
[ ﬁ Disorders of parathyreid gland
[ E Disorders of the pituitary gland and its hypothalamic control

B> E Other disorders of pancreatic internal secretion
= e . - I .

No need to export file, term is added to table automatically.
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SHRINE Adapter Mapping File

<entry>

<key>\\SHRINE\SHRINE\Diagnoses\Endocrine, nutritional, and
metabolic diseases and immunity disorders\Cystic fibrosis\</key>

<value>

<local_key>\\i2b2\i2b2\Diagnoses\Metabolic and immunity disorders
(270-279)\(277) Other and unspecified disor~\(277-0) Cystic
fibrosis\</local_key>
</entry>
<entry>
<entry>
<key>\\SHRINE\SHRINE\Demographics\Gender\Female\</key>

<value>
<local_key>\\i2b2\i2b2\Demographics\Gender\Female</local key>

</value>
</entry>
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Meaning behind <key>

Concept key == \\c_table_cd\c_fullname\

<concept>
<level>1</level>
<key>\\i2b2 DIAG\i2b2\Diagnoses\</key>
<name>Diagnoses</name>

</concept>

TABLE_ACCESS
C_TABLE CD  TAELE NAEME C_ FULLNAME C_HNAMFE
] BIEN IEN “WBIEN, Clinical Trials
2 CUST CUSTOM METR WCustom Metadata® Cuatom Metadata
3 i2b2 DEMO I2B2 DEMD VWiZb2hDemographics Demographics
4 iZbZ2 DIAG I2B2 DIAG ZWi2b2\Diagnoses), Diagnoses
5 1ZhZ EXFR I2B2 EXPR ZViZb2Z\Expression Profiles Data Expression Profilea Data
6 iZb2 IABS IZB2 LABS WiZb2\Labtests\ Laboratory Tests
7 iZb2 MEDS I2B2 MEDS ViZb2\Medicationsh, Medications
a iZbh2 FROC I2B2 PROC W12b2% Proceduresh, Procedures
9 izb2 PROV  I2B2 PROV WiZb2\Providers\ Providers
10 iZbZ REF I2B2 REP YWiZb2\RBeportah Reports
11 i2b2 VISIT I2B2 VISIT YWi2b2WWisit Detailsh Visit Details
12 ICDlo_ICDS ICD1O_ICD4S ZWDiagnoses, |3iagncses {IEjlﬂH



file://c_table_cd/c_fullname/
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SHRINE Adapter Mapping Tool

" Version of Mapping Tool for editing Adapter Mapping File.

®. i2b2 Workbench fo @

File Search Window Help Run

@ Shrine Adapter Mapping Tool &3 s o) =B

1. Mapping Tool | 2. Export Tool | 3. Input File Conversion Tool .

Input data file parameters
Information related to the Shrine adapter mapping file to be converted to i2b2 format

Specify Shrine adapter mapping file: V:SHRINE\Adapteshappingsami

Start File Conversion Cancel

Pregress Bar:




Export new file

o 2b2 Workbench ==

File Search Window Help Run

Export adapter mapping file parameters
Information related to E:pIrtad Shrine adapter mapping file

Specify Shrine adapter mapping cutput file: VASHRINE\AdapterhMappings2.xml

Collapse terms where possible

[ ShltEHPDI't | Cancel Export

Progress Bar: |
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Final output

entry>

<key>\\SHRINE\SHRINE\Diagnoses\Endocrine, nutritional, and
metabolic diseases and immunity disorders\Cystic fibrosis\</key>

<value>

<local_key>\\i2b2\i2b2 DIAG\Diagnoses\Metabolic and immunity
disorders (270-279)\(277) Other and unspecified disor~\(277-0) Cystic
fibrosis\</local _key>

</entry>

<entry>

<entry>
<key>\\SHRINE\SHRINE\Demographics\Gender\Female\</key>

<value>
<local_key>\\i2b2\i2b2 DEMO\Demographics\Gender\ Female</local key>

</value>
</entry>



Where can | find these tools?

Edit terms view is distributed in standard release of i2b2.

Mapping tools will be available soon on wiki:
https://community.i2b2.org/wiki/display/NCBO/Mapping+tools+version+1.0

Mapping tools version 1.0 - i2... + b
€ | & htips://community.i2b2.org/wiki/ display/NCBO/Mapping+tools+version+1.0 C B' Google P ﬁ’ B ¥+ @ =
Dashboard » i2b2 Sponsored Project - NCBO Ontology Tools » NCBO Ontology Tools
* Mapping tools version 1.0
Search £\ e
H H P -

NCBO Extraction Tool version 2.0 .{_>|2b2 Mapping tools version db Add ~ £% Tools

NCBO Exiraction tool version 1.1 ﬁ_> WIKI

MCBO Extraction tool version 1.0 1 0

e i &2 Lori Phillips Lori Phillips view change

Mapping tools version 1 0RCA1

Integration tool version 1.0

i2b2 Sponsored Project - Mapping tools

A set of mapping tools have been created to assist with the assignment, verification, integration, export and
import of mappings between two ontologies. In the Software section we provide a sample workbench client /
vm image that have been pre-configured with a small subset of ICD-9 to ICD-10 mappings. The mappings
presented here were derived from the UMLS GEM (general equivalent mappings).

m

Features

A graphical Ul to assist with mapping one ontology to another
An import tool for importing a small set of terms to be mapped
An integration tool for merging the mapped terms into the target ontology.

This feature replaces the 1.0 Integration command line tool.

An export tool to export the final merged ontology into a delimited i2b2 metadata file. -

This tool requires the user to have MANAGER or EDITOR role.



https://community.i2b2.org/wiki/display/NCBO/Mapping+tools+version+1.0
https://community.i2b2.org/wiki/display/NCBO/Mapping+tools+version+1.0
https://community.i2b2.org/wiki/display/NCBO/Mapping+tools+version+1.0
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Fields used to construct queries

c_facttablecalumn | o tablename c_columnname | ¢ columndatatype | o operator | c_dimcode

|

Ecnncept_c:l:l Ecnncept_dimensinn concept_path T LIKE YWRPDRAD emagraphicsbender

cnngéﬁt_cd concept dmension  concept_path T LIKE '"RPDRAD emographicsGenderFemale

concept_cd concept_dmension  concept_path T LIKE YRPORYD emographicsaenderMale

concept_cd concept_dmension  concept_path T LIKE YRPORYD emographicsibendernknown
concept_cd concept_dimension | concept_path T LIKE YRPORYD emographicsbendennknownhnknowe-@E
concept_cd concept_dmension  concept_path T LIKE YRPDRAD emagraphics\GenderUnknownhnknown-U

Select * from observation_fact where c¢_facttablecolumn in

(select c_facttablecolumn from c_tablename where ¢_columname c_operator ‘c_dimcode
%’)

Select * from observation_fact where concept _cd in

(select concept_cd from concept_dimension where concept_path like
\RPDR\Demographics\Gender\Female\%’)
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Import tool

¥ Intended for small sets of local data

¥ Enter data into staging area or into table directly.
% Upload to mapping table when complete.

¥ Entries will appear in unmapped terms table.

® i2b2 Workbench EI@

File Search Window Help Run

(3 2b2

L ] Navigate Terms (. Edit Terms (r Mapping Tool &1 € Mapped Terms \c"iewaq o =0

| Mapping Tool Summary | 1. Mapping Tool | 2, Integration Teol | 3, Export Tool | 4. Import Tool |

Ontology Mapping Project Import Tool il
Tool to import unmapped terms

Unmapped Terms To Import: Text Data Staging Area (tab-delimited)
N B de Coding System Toolt tional
Mame Basecode Coding system  Tooltip ame Basecode Coding System Tooltip (optional)
i Testl23 T5T:123 T5T

Test123TS5T:123 TS5T

Delete All ] [Add Row ] [DElEtERDW] l Upload ] <-- Transfer ] l Clear b
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patient_dim v concept_dim approaches

HISTORY: early versions of i2b2 did not support the

patient_dimension approach.

® Demographic data was inserted as entry in observation_fact table and
as a result appeared as a tick mark on the timeline.

Patient_dimension approach does not require an entry in the
observation_fact table for that concept.

Patient_dimension approach will not result in a tick mark in the
timeline for that concept.

Patient_dimension approach is easier to maintain.
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Ethnicity, two choices: concept_dimension query

=

@ Navigate Terms L2 |

]
i

s T4

4 E Dermnographics
» E Age
» E Bichank Specimens
4 [T Ethnicity
£ Hispanic
@ Mo information
@ Mon-Hispanic
] Other
@ Unknown
. E Race
. I@ Sex
» @ Diagnoses
5 I@ Encounters
5 E Enrollment
; I@ Procedures

. [5] vital Signs

C_MRME C_FULLMAME

Hispagic % PCORI DEMOGRAPHICH HESPARTCA Y,

Ho informscion POORINWDEMOGRAFHICWHIS

Hen-Hispanic % PODRIY DEMOGRAFHICWHIS

thier WFOORI DEMOGRAFH ICWHISFANICWOT

Dnknowm S POORINDEMOGRAFHIC\HISPANIC\TUNY ETENICITY:TH

select concept_cd from
concept_dimension

where concept_path like
\PCORNDEMOGRAPHIC
\HISPANIC\Y\%'

_FRCTTABLECOLIRDY = _TABLENAME C_CCLTHOMRME = _GPFERRICR C_DIHCODE
cept_od COMCEPT_DIMENSION concept path R W PCORI\DEMOGEAPHIOHISPFANIO D,
COBCEFT_DIMENS SonCEpT_path 1he W POORTY DEMOGEAT
CORCEFT_DIMENS ceacept_path iloe ' PCORI Y DEMOGRRF \
COBRCEFT_DIMENSION concept_pach 10pe W PCORD DEMOGRATHIOWEISFARNICWOT Y
cept_cd CORCEET_DIMENSION concept_path iioe \PCORT DEMCGRRAFHT O ISFANTO T,

Edit c_basecode to match your ethnicity codes.
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Ethnicity, second choice: patient_dimension query

1. Add Ethnicity cd column to patient_dimension table

2. Edit entry to a patient_dimension query; modify
c_dimcode to match your ethnicity codes.

select patient_num from patient_dimension
where ethnicity cd IN (‘HISPANIC’)

(select [c_facttablecolumnname] from [c_tablename]
where [c_columnname] [c_operator] [c_dimcode])
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