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Why Integrate data?



Motivation

¢ Multiple sources of data

e Each focusing on one aspect
= Annotated with specific vocabularies
= Specific format

e Need to be integrated to infer new facts
= Translational medicine (“Bench to bedside”)

= Biosurveillance
= Translation into policy (Public health)
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Integrating subdomains
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Example Oncology

¢ Multiple data repositories

e International Classification of Diseases-Oncology
(ICD-0-3)

= Cancer registries .
= Epidemiology, Public health

e SNOMED CT

= Patient records
= Clinical care

e NCI Thesaurus .
= Annotation of research data mﬁﬁﬁ
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SNOMED CT

1 CliniClue 2006: SNOMED CT{International 0707 IntI[Release]) [Registered user: olivier@nlm. nih.gov]
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NCI| Thesaurus

Concept Details

URI: http:A/nciterms . nci.nih.goyv: 80/MCIBrowser/ConceptReport,jsp?dictionary=NCI_Thesaurus&code=C2919

Version: June 2007 (07.06d)

Prostate Adenocarcinoma
Identifiers:
name
code
Relationships to other concepts:
Disease_Has_Finding
Disease_Has_abnormal_Cell
Disease_Has_Normal_Tissue_Origin
Disease_May_Hawe_Finding
Disease_Has_Finding
Disease_Excludes_abnormal_Cell
Disease_Excludes_abnormal_Cell
Disease_Has_Primary_Anatomic_Site
Disease_Has_associated_Anatomic_Site
Disease_Excludes_abnormal_Cell
Disease_Has_Associated_Anatomic_Site

Disease_Has_Mormal_Cell_Crigin
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Male Reproductive System
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Information about this concept:

DEFINITION

Synonym with source data
Synonym with source data
Synonym with source data
Preferred_Mame
Semantic_Type

Synonym

Synonym
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Unified Medical Language System Concept
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Quick Search [N EEL TS BN
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http://nciterms.nci.nih.gov/




ICD-0O-3

¢ Morphology

e 814-838 Adenomas and adenocarcinomas

¢ Anatomy
e C60-C63  Male genital organ
= C61 Prostate gland

=| 8140/3 Adenocarcinoma, NOS \

Adenocarcinoma
S of prostate

R

—|C61.9 Prostate, NOS
Prostate gland




Terminology integration NCI Metathesaurus

41216001 Prostatic structure

C61.9 Prostate, NOS

C12410 Prostate gland




Approaches to data integration

& Warehousing ¢ Mediation
e Sources to be integrated o Local schema (of the
are transformed into a sources)
common format and e Global schema (in
converted to a common reference to which the
vocabulary queries are made)



Ontologies and warehousing

¢ Role
e Provide a conceptualization of the domain

= Help define the schema \‘ I /

= Information model vs. ontology
e Provide value sets for data elements
e Enable standardization and sharing of data

¢ Examples
e BioSense (original design)
e Repositories for translational research (CTSA)
e Clinical information systems

e

NLM



Ontologies and mediation

¢ Role

e Reference for defining the global schema
e Map between local and global schemas RI /

¢ Examples
e BioSense (redesign)
e BioMediator
e OntoFusion
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Ontologies

¢ From the London Bills of Mortality...
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Ontologies

¢ ...to HITSP vocabulary specifications for
Intero perabi | |ty http://www.hitsp.org/

Table 2.2.1.3.3-10 Medication Brand Name Vocabulary

Value Set Name Medication Brand Name



http://www.hitsp.org/

Ontologies

Gene Ontology

Entrez Gene

Gene name

A
Interactions

PubMed

\Y]
> [Sahoo, Medinfo 2007]

Congenital muscular dystrophy




From glycosyltransferase
to congenital muscular dystrophy

[ glycosyltransferase ]——

Isa

acetylglucosaminyl-
transferase

has_molecular_function

| GO-nrJg37s acetylglucosaminyl-

transferase
WANC| S EG:0215

IVInivirTew

Muscular dystrophy,
congenital, type 1D

has_associated _phenotype




BioSense

Ontologies, data integration
and public health

Case study: BioSense



| Centers for Disease Control and Prevention

Your Online Sourcs for Craedible Health Information
Results 1 - 10 of about 245

Service Oriented Architecture: & Practical &pproach to Data ... Tl

08/15/06 Linh H, Le, MD, MPH Mew York State Department of Health S04 and Data Integration ... Mew York
State Department of Health Why SO& for Data Integration ...

wiwe ' coc.govinocehfrackingftracks0a/pdfs/presentation 16_le.pdf

Eliminating Lead T

Poisoning through Improved Data Integration Wendy Blumenthal, MPH Environmental Public Health Tracking ...
and reporting Data integration across multiple programs, ...

wiwew oo gov nocehfrackingfconfO4/pdfs fthuf=es 28w _bBlumenthal pdf

2000 EHDI State Planning Meeting sgenda T

Saul Franklin 4:20 - 5:00 Discussion DAY 2 - THURSDAY, MOVEMBER @, 2000 2:320 - 10:15 Session % Data
Integration Activity IH: Integrate ...

wiwe ' oo, gov/ncbhddd/ehdifdocuments/2000agenda. pdf

BioSense Redesigh &)

Leverage Existing Data Integration: Locals/States/EHIC Data acquisition efforts, Leverage Existing Data: ...
Linus, 46, Toolkit Lead. Data Integration Maintainer (Lead ...

wiwew . codc.gov/biosensefilesBioSense_talk_3.19.ppt

Genomics|Links|Open Source Projects|infrastructure
fields, Adopting controlled vocabulary is a critical step toward data integration and interoperahility in any
information system. ...

wiwd ' oo, gov/genomics/linksfopen_source_projects fopensource_01.htm

BinSense - Extramural Projects

Boston University SPH. Improving Syndromic Surveillance by Data Integration. Boston University School of
Public Health proposed a ...

wiwew codc.gov/hiosensefexstramuralprojects . btm

Information System Architectures for Syndromic Surveillance
Data-Integration Components, ... These features are implemented in the model systems, but not always with
cormparable algorithms, Architectures for Data Integration. ...
wiw e SO C.gow e fpresview fmmw rhtmlfsus301a37 htm




BioSense Integrating multiple datasets

¢ Acute care data (emergency room)
e Demographic data

e Clinical data
= Chief complaints
= Initial / final diagnosis
= Laboratory data

Pharmacy data (national pharmacies)
_aboratory data (national labs)
P01son control center data

® & 6 O
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Case study

¢ Materials
e BioSense publications and presentations

¢ Methods: look for mentions of
e Data Iintegration approaches

e Use of ontologies / terminologies / vocabularies
= Normalization
= Inference



BioSense Approaches to data integration

¢ Initial approach: Warehouse

BioSense Message Flows

CDCPHIN MS

Interface BioSense Integrator with
Receivers

Engine LINKER and PHIN MS Sender

roke
(transfers from PHINMS,
edits and parses messages,
and

reformats in XML for load)

BioSense
Data Warehouse and

[Chambers,
PHIN 2008]




BioSense Approaches to data integration

¢ Redesign: Mediation (Federation)

NLM

End State

-
Integrato

Syndromic —

/ Data

Local/State Health Dept

Disease

CDC

BioPhusion
Portal

o =
Data ——
-

National
Health Surveillance
Portal

NBIS Portal

DHS

[Lenert, ASTHO
Roudtable 2008]



BioSense

¢ Normalized vocabulary for data exchange

BioSense

Frequently Asked Questions

Is BioSense coordinating with the Office
of the National Coordinator for Health
Information Technology (ONC) and the
American Health Information Community
(AHIC) efforts?

Yes, BioSense supports the efforts of the ONC and the Health
Information Technology St andar ds Panel (I—[[TbP} W hlch
is a collabm ative eﬂm

mterope Ty - £ d
messaging standards. AHIC was formed to help advance
efforts to reach the President’s call for most Americans to have
electronic health records within10 years.




BioSense

¢ Normalized vocabulary for data exchange
e Link data elements to value sets from standard vocabularies

Interoperability Specification
IS 02 - HITSP Biosurveillance Interoperability Specification

http://Awww.hitsp.ora/ Voo by Status z

View Complete Library f

Construct Title / Version Referenced Status Document
by Access

ification = . gnized

pecification

:ification



http://www.hitsp.org/

BioSense

¢ Ontologies for aggregation and inference

CDC Case Recognition Technologies
' HL7 Message PHIN

H I—T 5 S u rce Messaqe Sources Consumers
HL7 Message Data Message
Parser Broker

Message

Fact Generator
Generator
I S
1 I

Knowledge Board

Ior Sgr SIm
Message Patient Alert
Classification Correlation Generation

Public Health
| Reference Ontology '

44

[Lenert, ASTHO
Roudtable 2008]



Public Health Reference Ontology

Conference 2008 '

PUBLIC HEALTH INFORMATION HETWORK

Start | Broy by Day | Author Index

Ontology Engineering Application of Reasoning Services

Tuesday, August 26, 2008: 3:30 M
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Summary

¢ Integration is key to making sense of the many
health data repositories

e E.g., Biosurveillance

e Data warehousing

¢ Two major data integration approaches
e Mediation

¢ Ontologies play a major role in data integration
e Normalization of vocabulary

e Supporting aggregation and inference

|
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Current trends

¢ Semantic Web technologies provide a convenient
platform for integrating biomedical data

e Standard tooling

¢ Many biomedical ontologies available, ongoing
harmonization

e Standard vocabulary

¢ Emerging semantic interoperability specifications
(e.g., HITSP, BRIDG, caBIG, HL7, ...)

e Standard information models



Some persisting challenges

¢ Reconcile data annotated to different ontologies

e Incomplete terminology integration systems (e.g.,
UMLS, RxNorm), limited harmonization between
terminologies

e Lack of permanent identifiers for biomedical entities

¢ Biomedical ontologies
o Availability
e Formalism (OWL, OBO, RRF, ...)

e Quality



Medical
Ontology
Research
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