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Problem: Ontologies and 
semantic interoperability

Ontology 1
Ontology 2
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BRIDG: Biomedical 
Research Integration Group

Part of US NCI Cancer Biomedical 
Informatics Grid (caBIG)
Stakeholders include US FDA, HL7, 
CDISC
Create shared domain model for 
protocol-driven clinical research

Comprehensive
Consensus-based
Abstract and context neutral

BRIDG
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EPOCH: Immune Tolerance 
Network clinical trial ontologies

Immune Tolerance Network (ITN)
International collaborative 
research effort that sponsors 
clinical trials and mechanistic 
assays on immune tolerance

EPOCH clinical trial model
Developed at Stanford Medical 
Informatics
Designed to provide semantic 
foundation for management of 
clinical trials

EPOCH
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Management of clinical trials 
involves complex data and 
multiple groups

Protocol
Group

Schedule 
of Events

CRO

CRF

Data 
Center

Accession
AccessionID
CoreID (FK)
Filename
TransmissionDt
TransactionCodeID (FK)
RecordDt
UserID (FK)

Archive
ArchiveID
CoreID (FK)
ProcessID (FK)
Name
Directory
RecordDt
UserID (FK)

Barcode
BarcodeID
StudyID (FK)
SubjectID (FK)
VisitID (FK)
Barcode
CollectionDt
RecordDt
UserID (FK)

ConfigParameter
ConfigParameterID
ProcessID (FK)
Name
Value
RecordDt
UserID (FK)

Description
RecordDt
UserID (FK)

Core_Assays
CoreID (FK)
AssayID (FK)
SpecimenTypeID (FK)
RecordDt
UserID (FK)

Core_Contacts
CoreID (FK)
ContactTypeID (FK)
UserID (FK)
RecordDt

Core_Issues

IssueID
Core
Study
CoresampleID
RequestedBy
Description
RequestDt
Response
Status
CoreSampleID (FK)

CoreSample

CoreSampleID
StudyID (FK)
AccessionID (FK)
ProcessingCodeID (FK)
SampleTypeID (FK)
RecdDt
AnalysisDt
Techname
Filename
ExternalID
BarcodeID9
SpecimenTypeID (FK)
RecordDt
UserID (FK)

CoreSample_Detail

CoreSampleID (FK)
BarcodeID (FK)
QCSampleID (FK)
ValidationCodeID (FK)
ValidationDt
RecordDt
UserID (FK)

CoreSample_DevCode
CoreSampleID (FK)
DevCodeID (FK)
Notes
RecordDt
UserID (FK)

DevCode
DevCodeID

Code
Description
GetComments
RecordDt
UserID (FK)

ampleID (FK)
D (FK)
D(FK)
FK)
D(FK)
(FK)
me
eID (FK)
nt
dDt
D(FK)

Field
FieldID
Name
Description
RecordDt
UserID (FK)

FileRequest
RequestID
RequestDt
CompletedDt
EmailAddress
Status
FileName
FileType
Message
ArchiveID (FK)
UserName

FileRequestList

FileRequestListID
Status
FileName
Directory
RequestID (FK)
Message

K)

pcrResult_Qual

CoreSampleid (FK)
TestID (FK)
ReplicateID
BaseVisitID (FK)
Qualifier
AtLeast
SampleQuality
CalibratorQuality
RecordDt
UserID (FK)

Process
ProcessID
Name
RecordDt
UserID (FK)

ProcessingCode
ProcessingCodeID
Code
Description
RecordDt
UserID (FK)

SMS_Acc

Study_ID
Site_ID
Participan
Visit_Num
Collection
Collection
Barcode
Specimen
Lab
Site_Dev_
Core_Dev
O_Study_
O_Site_ID
O_Partici
O_Visit_N
O_Collec
O_Collec
O_Specim
InvalidSta
InvalidCo
InvalidCo
InvalidSID
InvalidPID
InvalidEn
RecordDt

SMS_Issued_Queries
IssueID (FK)
Query_ID (FK)
RecordDt
Resolved

SMS_Issues
IssueId
CoreSampleID (FK)
TextMsg
Status
RecordDt

SMS_Qu

Query
Study
Query
Site_q
Query
Query
Query
Query
Date_
Date_
Date_
Initiat
Resol
Extern
Resol
Date_
Query

Source
SourceID

CoreID (FK)
Version
Description
StartDt
EndDt
RecordDt
UserID (FK)

Source_Fields
SourceFieldID

SourceID (FK)
FieldID (FK)
Ordinal
RecordDt
SkipFlag
RecordDt
UserID (FK)

SampleType
SampleTypeID
Name
RecordDt
UserID (FK)

Code
ConvNum
IsLocalLab
IRBApprovedlDt
ITNApprovedDt
BudgetApprovedDt
ActivationDt
RecordDt
UserID (FK)

Subject
SubjectID
SiteID (FK)
ParticipantID
StudyGroupID (FK)
RecordDt
UserID (FK)

TransactionCode

TransactionCodeID
Code
Description
RecordDt
UserID (FK)

ValidationCode
ValidationCodeID
Code
Description
RecordDt
UserID (FK)

rptDataExtractRequest
RequestNumber
DtOfRequest
DtRequiredBy
RequestorName
RequestorPhone
StudyNum
Core
StudyData
QCSamples
ResearchDevelopment
StartDt
EndDt
VisitsDetail
DataFormat
IncludeDeviationCodes
IncludeTrtCohort
IncludeUnvalidatedSamples
SpecialInstructions
AssignedTo
AssignedDt
PlanStatus
DtPlanAvailable
DtPlanFinal
RequestClosedBy
ClosedDt
SiteDetails
InformaticsNote
RecUpdatedBy
RecUpdatedOn
DataExtractType

D(FK)
reID (FK)
FK)

Dt
(FK)

Scee g t
EnrollmentDt
StudyGroupID (FK)
DonorID
RecipientID
RecordDt
ScreeningFailureResasonID
ScreeningFailureComment
UserID (FK)

ETLMappingDetail
MapDtlID
SourceColumn
TargetTable
TargetColumnType
MapHdrID

ETLMappingHeader
MapHdrID
MappingName
Source
Version

GenericLoad
GenLoadID
FileName
FileDir
RowNumber
ColumnName
CellValue
Source
Version
dtEntered
LoadID

GenericLoadBatch
GLBatchID

FileDir
RecordDt
FileName

HLABusinessRuleDetail
BRDetailID
TargetTable
TargetColumn
BRValue
TargetColumnType
BRHdrID

HLABusinessRuleHeader
BRHdrID
Version
BRName

HLADataImportLog
ImportLogID
FileName
StudyNum
Code
VisitNum
SpecimenType
ParticipantID
Barcode
Description
RecordDt
OperatorID
AccessionID

HLAEvertLog
HLAEventLogID
EventDesc
RecordDt
OperatorID
GLBatchID

ScreeningFailureReason
ScreeningFailureReasonID
Code
Description
Enabled
StudyID

Transplant
TransplantId
Recipient_SubjectId
Donor_SubjectId
Organ
RecordDt
Operator
StudyId

Clinical 
Trial 
Data

Cimarron

ImmunoTrak

Core
Labs

Assay
Results

Tubes 
Manufacturer

Kit
Report

Assay 
Group

Operations
Group

Specimen
Table

Tube
Table

Queries
Reports

Queries
Reports
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Three goals of EPOCH
ontologies

Design tools to help 
acquire and maintain 
knowledge about 
protocol and assay 
designs
Use this knowledge to 
drive data collection
during a trial
Implement querying 
methods to support 
trial management, and 
ad hoc data analysis
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EPOCH ontologies created 
in Protégé OWL
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ITN wants to use BRIDG-
compliant applications

ITN protocols encoded as EPOCH
knowledge bases to drive caBIG 
applications (e.g., Patient Study Calendar)
Challenge: Develop methods to

Harmonize common subset of BRIDG & 
EPOCH: shared semantics
Overcome representational mismatch

• Representation languages
• Representation choices
• (Terminological mismatch not consider here)
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Approach taken

Semantic alignment
Overcoming representation language 
mismatch 
Overcoming representation choice 
mismatches
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Approach taken

Semantic alignment
Use Excel spreadsheet to systematically 
review and document possible mappings
Define necessary preconditions for 
mapping

Overcoming representation language 
mismatch 
Overcoming representation choice 
mismatches
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Semantic Alignment: Excel 
spreadsheet



14

Semantic Alignment: 
Restrictions on EPOCH

Mapping from EPOCH to BRDG => Place 
restrictions on EPOCH

Only one schedule of activities
Period has no subperiods
Limited temporal annotations
…

Define necessary conditions for mapping
Formulate as DL definition of 
“BRIDGClinicalTrial” subclass of 
epoch:ClinicalTrial
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BRIDGClinicalTrial in 
EPOCH

Need trial-specific closure axioms to do 
automated classification of EPOCH trials that 
can be mapped to BRIDG
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Approach taken

Semantic alignment
Overcoming representation language 
mismatch 
Overcoming representation choice 
mismatches
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Overcoming representation language 
mismatch: BRIDG-in-OWL

Scope: BRIDG Study Planned View + BRIDG Complex Data Types
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Example: PlannedStudy
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Modifications to BRIDG

Driven by Patient Study Calendar 
application requirements
Added several associational 
relationships
Modified some subsumption relations
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Approach taken

Semantic alignment
Overcoming representation language 
mismatch 
Overcoming representation choice 
mismatches
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Overcoming representation choice 
mismatch: Epoch example

Period

Screening0

Arm1Cycle1 Arm1Cycle2

PeriodType=Screening

PeriodType=Intervention PeriodType=Intervention

Arm2Cycle1 Arm2Cycle2
PeriodType=Intervention PeriodType=Intervention

Intervention epochScreening epoch

EPOCH

BRIDG
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SWRL rule to map epochs

EPOCH:periodTypes 
of periods 
correspond to 
BRIDG:epochs
EPOCH 
:periodType.label 
corresponds to
BRIDG:epoch.code.
displayName
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Successfully used an EPOCH clinical trial 
to configure BRIDG Patient Study 
Calendar application

Herold protocol
in EPOCH

Herold protocol
in BRIDG

Herold protocol
in PSC XML

SWRL rules SWRL rules Patient Study
Calendar

Automated mappings except for one
relationship

Because of OWL/SWRL’s open-world 
assumption, First epoch cannot be derived 
as an epoch that has no predecessor
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Conclusions

Semantic interoperability requires
Harmonization of subsets of 
ontologies/models
Overcoming mismatches in representation 
languages and representation choices

OWL restrictions and SWRL rules help to
overcome semantic and syntactic 
mismatches
Possible future work

Continued harmonization of BRIDG/EPOCH
Scalability and (semi-)automation of method
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Thank you!

Questions?
Comments?
Suggestions?


