12b2 Ontology Tutorial

Follow along for a step by step example of how metadata trees are created and configured.
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Creating the root level nodes

There is a one-to-one mapping between the entries of the table_access table and the root level nodes for a given project.

C_TAELE CD | IZ_TAIBLE_I-IM-[E ||:_H£EvEL| C_FULLNAME | C_NAME

1|BEIRN EIEN 0 YEIFN, Clinical Trials
2Z|CUaT CTT3TOM_META 0%Custom Metadata) Custom Metadata
J|izbe_DEMO IZE:2 1 vizZb2yDemographics?®, Demographics
4|iZba DIAG IZEZ 1 vizgbayDiagnosesh Diagnoses
3|iZbia_EXFPER IZEZ 1 YizZb2\Expression Profiles Data'y Expression Profiles Data
G|iZbs_LARS IZB:z 1 YviZkbdy Labtestsy Laboratory Tests
Tizhe MEDS IZBZ 1yvizZbhEsMedicationa? Medications
glizhz FROC IZEBZ 1 YviZbhEY Procedures) Procedures
9|iZba_ FROV IiB=z L hviZbdy Providersy Providers
10|iZhZ REP IZEZ 1 YviZbaYReportsy Feports
11|iZhZ WISIT IZEZ 1 %iZbayVisit Detailsh Visit Details=s
1 |:3:1:3:1
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Building local metadata

<concept>
<level>1</level>
<key>\\i2Zb2 DIAG\iZ2b2\Diagnoses\</key>
<name>Didgnoses</name>

</concept>

C_TAELE_§O | C_TAELE NAME | C_HLEVEL| / C_FIILLNAME C_NAME

1|BIFN BIRN ] HBIZH Clinical Trials
Z|CTaT CUSTOM_META 0%Cystonm Metadatal Custon Metadata

i — I2EZ RN i Demographics

o d|izZbz_DIAG I2EZ I vizba\Diammoses' Diamoses

3|iZbz_EXFR IZE= 1%izZb2\Expression Profiles Data'y Expression Frofiles Data
A|izb2 LARS IzZEB:Z L %iZbhiy Labtesta) Lahoratory Tests
T|igbz_MEDS I:ZB:z 1 vizbEyMedications? Medications

A concept’s key is made up of two parts: \\c_table_cd\c_fullname
The c_table_cd tells the ONT cell which metadata table the concept resides in (“i2b2’), while c_fullname is a unique identifier
for the concept itself.
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Children of concept Diagnoses [\i2b2\Diagnoses\]

C_HLEVEL C_FULLNAME C_NAME

2 \i2b2\Diagnoses\Circulatory system (390-459)\ Circulatory system

2 \i2b2\Diagnoses\Conditions in the perinatal period (760-779)\ Conditions in the perinatal period
2 \i2b2\Diagnoses\Congenital anomalies (740-759)\ Congenital anomalies

2 \i2b2\Diagnoses\Digestive system (520-579)\ Digestive system

2 \i2b2\Diagnoses\Endocrine disorders (240-259)\ Endocrine disorders

2 \i2b2\Diagnoses\Events of pregnancy (630-677)\ Events of pregnancy

2 \i2b2\Diagnoses\Genitourinary system (580-629)\ Genitourinary system

2 \i2b2\Diagnoses\Hematologic diseases (280-289)\ Hematologic diseases

2 \i2b2\Diagnoses\Infectious and parasitic diseases (001-139)\ Infectious and parasitic diseases

2 \i2b2\Diagnoses\Injury and poisoning (800-999)\ Injury and poisoning

2 \i2b2\Diagnoses\Mental Disorders (290-319)\ Mental Disorders

2 \i2b2\Diagnoses\Metabolic and immunity disorders (270-279)\ Metabolic and immunity disorders
2 \i2b2\Diagnoses\Musculoskeletal and connective tissue (710-739)\ Musculoskeletal and connective tissue
2 \i2b2\Diagnoses\Neoplasms (140-239)\ Neoplasms

2 \i2b2\Diagnoses\Neurologic Disorders (320-389)\ Neurologic Disorders

2 \i2b2\Diagnoses\Nutritional deficiences (260-269)\ Nutritional deficiences

2 \i2b2\Diagnoses\Respiratory system (460-519)\ Respiratory system

2 \i2b2\Diagnoses\Skin diseases (680-709)\ Skin diseases

2 \i2b2\Diagnoses\Symptoms, signs, and ill-defined conditions (780-799)\ Symptomes, signs, and ill-defined conditions
2 \i2b2\Diagnoses\zz E-codes\ E-codes

2 \i2b2\Diagnoses\zz V-codes\ V-codes

Concept Diagnoses’ children all start with a ¢_fullname of “\i2b2\Diagnoses\’
and all reside in the same table as ‘Diagnoses’ (c_table_cd = “i2b2_DIAG’, c_table_name = “i2b2’)
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Children of concept Diagnoses display
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Creating metadata for standard ontologies using BioPortal
=Tk

File Edit ‘Miew History  Bookmarks  Tools  Help

i; - c % i ||j |httl:l:J'J'biDDDrta|.biDDntD|Dg‘:.-‘.I:Irg,l' TT * I'_"l"|Gu:u:|gIe ,

Most Yisited |j wWindows Marketplace \Y Renaissance - Wikipe...

J || Welcome to the NCBO BioPortal | NC... I - | F

O BioPortal Browse Projects Annotate All Mappings All Resourd

Welcome to NCBO BioPaortal

Use BioPortal to access and share ontologies that are actively used in biomedical communities, ¥ou can search for terms in ontologies—
the left colurmn], browse a list of ontologies in BioPortal [type "NCI Thesaurus" in the "Find an ontology" box in the middle column), se.
with ontology terms [try typing "#elanoma” in the "Search resources” box in the right column). vou can create ontology-based annotat
ontologies to the description of those ontologies , find and create relations between terms in different ontologies, review and comme
Sign in to BioPortal to submit a new ontology or ontology-based project, provide comments on ontologies or add ontology mappings,

Search all ontologies Find an ontology

Explore

Advanced Search Brovese Ontologies =

1 |

| Done

:‘ml_ll
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NCBO BioPortal hosts over 250 ontologies

Any of these ontologies may be extracted for use within i2b2 through use of a standalone Extraction tool.

Browse ontologies within BioPortal and locate ontology of interest: (double click on name of ontology)

%) Ontology Listing | NCED BioPorkal - Mozilla Firefox

File Edit ‘iew History  Bookmarks  Tools  Help

=101 x|

i; - O X I 3 |http:,I',I'biDDDrta|.biDDntD|Dg':.-‘.I:Irg,l' By - I-l" - | Google 2

|2 Mast visited |j Windows Marketplace W' Renaissance - Wikipe...

J |j Ontology Listing | NCBO BioPortal | - |

ICD-9

(ICHP] == ==L
International Classification of External Causes of ,
Injuries (ICECI) Bkl 2,230
International Classification of Diseases (ICD-9) F‘ul:uhu:: 21,669
International Classification of Functioning, . —
Disability and Health (ICF) {ICF] Ll B
International Classification of Primary Care [ICPC) Fublic 747
[xnd (1xn) Fublic 53
| Kinetic Simulation Algorithim Dntnllugq [Kisa) Public &1 _|;|
4 3
| htkps i fbioportal bioonkology, orgfontologies) 1 101 ?p=terms 4
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Detail summary page:

¥) International Classification of Diseases - Summary | NCBO BioPortal - Mozilla Firefox =10] x|
File  Edit “iew History Bookmarks Tools  Help
i; - c X TRT I |j |http:,l’,l’bioportal.bioontology.org,l’ontologies,l’l101 T? - I'-.l - | Google )-

@ IMost Wisited |j Windows Marketplace X/ Renaissance - Wikipe...

J |j International Classification of Diseas...

Q) sioPortal Browse

Search Projects Annotate All Mappings

International Classification of Diseases

Details

OHTOLOGY ID:
BIOPORTAL PURL:
STATUS:
FORMAT:

CATEGORIES:
GROUPS:

CONTACT:
HOME PAGE:
PUBLICATIONS PAGE:

DOCUMEHTATION PAGE:

DESCRIPTION:

1101

http:/ fpurl.bioontology. orgf ontology/ 1CD-2

RRF

Unified Medical Language System
WHO Famnily of International Classifications

The world Health Organization, info@who, int

http: s Swneeee whoLints classifications# icd/ ens

The ICD is the international standard diagnostic classification for all general
epidemiological, many health management purposes and clinical use,

All Resources

Metrics

HUMBER OF CLASSES:

HUHMBER OF INDIVIDUALS:
HUMBER OF PROPERTIES:
HMAXIMUM DEPTH:

MAXIMUM HUMBER OF SIBLINGS:
AVERAGE HUMBER OF SIBLIHGS:

CLASSES WITH A SINGLE SUBCLASS:

CLASSES WITH MORE THAHN 25 SUBCLASSES:

CLASSES WITH HO AUTHOR:

CLASSES WITH HO DEFIHITIOHN:

Dane
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L_ocate ontology id for version of interest [45221]

") International Classification of Diseases - Summary | NCBO BioPortal - Mozilla Firefox =10 x|
File Edit Wiew History Bookmarks Tools  Help
i; - c % R I |j |http:,l',l'I:-in:-pu:nrtaI.I:nin:u:nntu:nl-:ng';.f.n:nrg,l'n:nntn:nln:ngies,l'l1IIIl ﬁ:'_'f - I"l - | Google ,

[.2] Mast visited |j| Windows Marketplace WY/ Renaissance - Wikipe...

J |j International Classification of Diseas...l - |

bliF]

Versions
YERSIOHN RELEASE DATE DOWHLOADS
9 05/ 162008 ontology J
a OR/ 1672008 ontology
! | _»I_I
| http:,l',l'l:uiu:upu:urtal.I:uiu:u:untu:ulu:ugy.Drg,l'cuntulcuées,l'ﬁzz1?|:u=t§rms i
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45221 is the ontology id which uniquely identifies this version
of this ontology. It is generally a 5-digit number.

) International Classification of Diseases - Terms | NCBO BioPortal - Mozilla Firefox o ] 5
File Edit jew History Bookmarks Tools  Help

i; - c % N ||j |http:,I',I'I:uiu:upu:urtal.biu:u:untu:ulu:ug‘;.f.urg,l’u:untu:u gies 45221 7 p=sterms ﬁ_f_'f‘ - "‘l"‘GDDghE )_
2] Mast Yisited |j Windows Marketplace W& Renaissance - Wikipe...
J |j International Classification ufDiseas...I - | F

o BioPortal Browse Search Projects Annotate All Mappings All Resources

International Classification of Diseases

Jump Toe I Details Yizualization Motes (0] Mappings (0] Resource Index

LEI DMISEASES AND INJURIES !
L*:l PROCEDURES Preferred Mame DISEASES AMD |N_|L|R|ES
[+

: - SUPPLEMENTARY CLASSIFICATION OF
i EXTERMAL CAUSES OF INJURY &ND POISONING

- SUPPLEMENTARY CLASSIFICATION OF FACTORS £ | o oo bisontol el IC D500 T 555,50
INFLUENCING HEALTH STATUS AND CONTACT 3 feuliouns bocwealene arn! cialagn! ! :
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Tui TO47
dimls Cui CO178237
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TransFerring data from keg.cs.uvic.ca...
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NCBO-specific Ontology Extraction tool inputs:
Ontology id: 5-digit id assigned to ontology version of interest

apikey: An API key assigned to you by NCBO. Log onto
BioPortal (or get an account); your apikey is located on
your Account page.
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NCBO Ontology Extraction Workflow (2-stage process)

1. Extract data from NCBO to st&gi\qg table

Request to extract ontology \ NCBO

| = REST
Ontology id, < > XML
apikey

2. Process data in staging table

Process T
w

| > 2b2
Metadata
(Final)

Extracted
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Point table _access to root nodes of your new extracted
metadata.

jé Editing: xe.I2B2HIVE.TABLE_ACCESS - 10| x|
File  Edit
SHBE TR VYD BE D D MaxRess 100
FE] Table Data || ok e B
C_TAELE CD | C_TABLE NAME | C_PROTECTED ACCESS | C_HLEVEL | C_FULLNAME
1|ICD9_PROC NCEO_ICDS 7] 1% (00-99.99) Procedures:
2|ICD9 DIS NCEO_ICDS i 1% (001-999,99) Diseases and injuriest
3|ICD9_SUPP_E NCEO_ICDS i 1% (EG00-E999.9) Supplemen-',
4|ICD9_SUPP_V NCEO_ICDS i LY (VO1-¥589.99) Supplement.’,
[ b

[#-Id Diseases and injuries
,@ Procedures
E Supplementary classification of external causes of injury and poisoning

E Supplementary classification of factors influencing health status and contact with health services
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Creating project-specific (localized) metadata

In some cases you may need to create a small, non-standard ontology for a local project. Consider the case for classifying patients as
smokers, non-smokers or smoking status unknown. To support this effort, we create a new table *‘Custom_Meta’ whose root level
entry ‘Custom Metadata’ has visual attribute ‘CAE’. The ‘E’ stands for ‘editable” and makes the entry available for editing within the
Edit Terms tool.

Fé Editing: xe.I2B2HIVE.TABLE_ACCESS - |0 x|
File  Edit
SHEE PR VYD [0 B MaxRrests: [100
FEl Table Data =) Primary Key | ) Preview sl [Edi in Window
C_TAELE C0 | C_TABLE NAME | C_HLEVEL | C_VISUALATTRIEUTES | C_FULLNAME
1|ICDS_FROC NCEO_ICDY 1CA 4 (00-29.89) Procedures
2(ICD9 DIS NCEO_ICDO 1Ca 4 (001-999,99) Diseases and injuries)
3|ICDY_SUPE E NCEO_ICDS 1Ch 4 (EB00-E999.9) Supplemen-
4|ICD9_SUPE_V NCEO_ICDO 1Ca Y (VO1-¥&2.99) Supplement-,
5|CUST CUSTOM_META 0 CAE yCustom Metadata)
4 i | »
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First we create a new folder “Smoking status”
=10 x|

Folder Settings

Caizhz Workbench
File Search ‘Window Help Run -
' (3 The parent will be: I@ Custom Metadata
. The path will be; 1Cuskom Mekadata),
& Edit Term 32 & Fird Ter \I r Navigate] = 0
i *Folder Marne: | amnioking status
&) ﬁ | 8 £
@ Tooltip: | Cuskam Metadata b, Smoking skatus
F- g Clinical Trial
P Lcvion i — S |
Lo _ e
| E Diseases and ir *Swmbol Mame: I Srnaking skatus
: Refresh Ikem
E Ontalogy Conta Sourcesystem code: |Icp5_manualentry
: onkainer
,E Procedures Comment: |
E Supplementary classification of external causes of | o antie rype: I TI I~ Enter Walue Information

| E Supplermentary classification of Fackars influencing F
o | »| *denates required field,

Associated modifiers

------ F Custom Metadata

® = Back Mexk = | Firish I Cancel
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Add three concepts: “Smoker”, “Non-smoker”, “Unknown”

ol

Item Settings

Cﬂizhz Workbench

File Search ‘Window Help Run -

' (3 The parent will be: ﬁ Srnoking skatus

. The path will be: 1 Cuskam Mekadata)Smaoking skatus),
® Edit Term 32 & Fird Ter 1 r Navigate\l = 0
i *Tkem Mame: | Smioker
&) 2 | B £
E Toolkip: | Cuskom Metadata b, Smoking status i Smoker
-5 Clinical Trials
= *Base code! ILCS-IEEE jl smiaket|

| 4
E Diseases and Folder *Syrmbol Mame: ISkaer

E Onkology Refresh Sourcesystem code: I lcpS_manualentry

,E Procedures erlEEnEs Comment: |

E Supplementary classification of external causes of i| oo bype: I vI B B el T-Rarieltn
| E Supplementary classification of Factors influencing k

1 | _#|  *denates required field.

Associated modifiers

------ F Custom Metadata

® = Back I Mexk = I Fimish Zancel
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New folder with three new concepts:

tﬂizhz Workbench

File Search ‘Window Help Run -

Elﬁ Smoking skatus
- ] Mon-smoker

,@ Diseases and injuries

,@ Procedures

,@ Supplementary classification of external causes of injury and poisoning

E Supplementary classification of Fackors influencing health skatus and conkact with health services
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Creating modifiers for existing metadata

Now we would like to further specify our smokers as “Heavy”, “Moderate” or “Light” smokers. We could create three new terms, or,
we can create modifiers for our *Smoker’ concept.

CaiZhZ Workbench

File Search ‘Window Help Run -

CaMudifiterItem Insertion Wizard _ 3=l

Modifier Item Settings

i — T
! . Edit Term &3 . Find Ter 1 . Navigate] | . Qe
: @ 12| e -
: Quer'  The concept path this modifier applies to will be:  {Custom MetadataiSmoking statusis
i i [ apply to all descendents of this concept
@ Clinical Trials - — PRI R
= Custom Mekadata The madifist's path will be: 1
' i -l amoking status
' @ . d Late *Modifier Mame: | Heawy
! 9@ Mon-smoker I Toolkip: Heawy
[ ,@ Srnoker *Modifier code: Fevy
,@ Lnknown *Symbol Mame: |Heaw
4 E Diseases and injuries Sourcesyskem code: lcpS_manualentry
[} T w
. S Cornment:
Tl | :
Associaked modifiers denates required field
=

Maodifier  * MaodifierFalder
Refresh - Emnﬁni: ModifierItkem

@ < Back I Mext = I Finish Cancel
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Updated ‘Smoker’ concept with modifiers displayed

rﬂizhz Workbench

File Search ‘Window Help Run -

o | Mon-smoker
= 5] Smoker

..... & Heavy
O Light

¥ Moderate

EEI---,E Ciseases and injuries

@ Procedures

E Supplementary classification of external causes of injury and poisoning

E Supplementary classification of factors influencing health status and contact with health services
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Using Find Terms Search by Names Tab to Locate Diagnoses
Q@izbeworkbench

File Mindow Help

o . ;
®. i2b2 Workbench for Demo Project Cremc
Mavigat..., ' = O || 4 query Tool 22 & @il T O
g @ %
e ; Query Mame: | Reset Groups
i Search by Names I Search by Codes I
: Graup 1 | X | Graup 2 | b
ini th
ICDntalnlng j I el = Dates | Qccurs = 0 I Exclude | Dates I Ocours = 0x | Exclude
Find | Onkal | 155 Famal e
I ntalogy | 3] Female (L] Asthmna nad
(-] Antiasthmatic combinations + Group
----- @ Antiasthratics causing ady
I:l Asthma _ILI
-2 Asthma, unspecified 4 | k
Cancel Fun Quer
@ Frevious Queries 22 .= | e |
& ¥ % & Timeline view 22 & < & % T O
Create model For Timeline I Render a Timeline I
IQuery Mame: j I
Row # |Drag C... (Malue Yalue Text Height Co

Choose 'Ontology' from the drop-down box, type in a text string (‘asthma’ in our example), and click on 'Find'.
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Using Find Terms Search by Codes Tab to Locate Diagnoses

File Window Help

GF izb2 Workbench for Demo Project

Cemo |,

Mavigate Terrs / —im .' Cuery Toal 23

$ [ % = O

8 @ %

Search by Mames  Search by Codes I

Query Mame: |

Reset Graups

i 2 =
. Previous Queties 53 B

Group 1 | X | Group 2 | -
|493 j Dates | QCours = 0x | Exclude | Dates | QCours = 0% | Exchu
[1cos < [T 3] Female ([ Asthma i
Group
[Z7] Asthma
-
= | ,
Cancel | Run Quersy: |

g ¥ % & Tineline view 52

Create madel For Timeling | Render a Timeline |

IQuery MName: j I

R ¥

Drag C...

Yalue

Yalue Texk

Height

Enter 'ICD-9' from the drop-down box, type in a text string ('493" in our example), and click on 'Find'.
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Using Find Terms to Locate Modifier by Name

#izbz Workbench
File Search ‘Window Help Fun -

K'. Edit Terms i . Mavigate Terms\l ¥ | -?ra’ o = EW
Search by Names | search by Codes I
IExact j I smoker j
Find | I.ﬁ.ny Cakegory j

Find Maodifier
Ustom Metadata |, Smoking skatus | Smoker  (LCS-1262:smoker]

—Modifier Search
Find associaked modifiers for: Smoker

ICl:untaining j I Heawy j

Find Marme Find Code Get Al |

Right click on concept we wish to find modifiers for; Choose ‘Find Modifier’. Enter the name of the modifier we are searching for in
text box (‘Heavy’). Select ‘Find Name’
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Using Find Terms to Locate Modifier by Code

®izhz Workbench

File Search ‘Window Help Fun -

K'. Edit Terms i . Mavigate Terms\l ¥ | -?ra’ | 5 EW
Search by Names | search by Codes I
IExact j I Smoker j

Find | I.ﬁ.ny Cakegory j

Find Maodifier
Lstom Metadata | smoking skakus | Smoker  (LCS-IZB2smoker)]

—Modifier Search
Find associaked modifiers for: Smoker

|containing | flat =

Find Marme Find Code Get Al |

Right click on concept we wish to find modifiers for; Choose ‘Find Modifier’. Enter the code for the modifier we are searching for in
text box (‘Igt’). Select ‘Find Code’
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