The BRIDG Project: Creating a
model of the semantics of clinical
trials research

Douglas B. Fridsma, MD PhD
Center for Biomedical Informatics
University of Pittsburgh School of Medicine
Pittsburgh PA
fridsma@cbmi.pitt.edu



caBIG™ What is it?

* The cancer Biomedical Informatics Grid™, or caBIG™, is a virtual
network connecting individuals and organizations to enable the
sharing of data and tools, creating a World Wide Web of cancer
research.

 The goal is to speed the delivery of innovative approaches for the
revention and treatment of cancer.
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caBIG™ Obijectives

Common, widely distributed infrastructure that
permits the cancer research community to focus
on innovation

Shared, harmonized set of terminology, data
elements, and data models that facilitate
iInformation exchange

Collection of interoperable applications
developed to common standards

Raw published cancer research data is available
for mining and integration



Standards — Why?
Cancer Research: Two Different Worlds

Patient

Data in

Patient Care World Clinical Research World
* Multiple data sources and types * Protocol defines define elements
*HL7 is a pervasive standard e Linear data flow
» Data are organized around the * CDISC is the emerging standard
patient « Data are organized around a trial
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So why do we need a model of the
semantics of clinical trials for caBIG?




“The Map is not the Territory”
Bertrand Russell

 Domain Experts have a “mental map” of the
problems that they hope technology can solve

* In gathering requirements, this map may have
flaws or distortions

 Databases schemas are not the territory

— Implicit semantics in the structure or value-attribute
pairs

Acknowledgment: Charlie Mead



The Map Is not the Territory

* Deletion (filtered/missing details)— “They use the system to find
iInformation about clinical trials.”

— Challenge: “Who uses the system?”

— Response: “Clinical research coordinators, patients, and
Investigators.”

e Distortion (incorrect or modified details) — “You can’t enter a clinical
trial protocol until you have an protocol identification number.”

— Challenge: “Are there any circumstances where you can enter a
protocol without an identification number?”

— Response: “Yes, two circumstances....”

» Generalization (abstractions via rules, beliefs, principles)— “Everyone
must have a log-on ID to access the information in the system.”

— Challenge: “Are there any system users that can access the
information without an log-on ID?”

— Response: “Organizations and cooperative groups may use the API to
access the information directly.”

Acknowledgment: Charlie Mead



“Protocol” and the Semiotic Triangle

Concept 1 Concept 2

“We need to sign off on “Protocol XYZ has enrolled

the protocol by Friday” 73 patients”
Thing 1 - - == Symbol _ _ _ - _ > Thing 2

Document “Protocol” Study
\
VY N
\
R
Concept 3 > |
Thing 3

“Per the protocol, you must be |
at least 18 to be enrolled” Plan

Source: John Speakman/Charlie Mead E%



* The abllity of multiple systems to

and to be/able Y that

has been exchanged.




Common model across all domains-of-interest
he representation of clinical trials in BRIDG

« Model groundec Jata type specification

— Common data elements (ISO 11179) in the cancer Data
Standards Repository (caDSR)

« Methodology for binding terms from concept-
based terminologies

— UML loader, semantic connector, Enterprise Vocabulary
Server

A formally defined process for defining specific
structures to be exchanged between machines,
l.e. a “messaging standard”

— HL7 and implementation specifications
— caBIG unified process/model driven architecture




What is BRIDG?

« A formal model of the shared semantics of regulated
clinical trials research

A communication bridge between
— clinical trial domain experts and technical experts
— different models of clinical trials information

* An open community of stakeholders interested in
developing standards for exchanging information about
clinical trials

— HL7 Domain analysis model in Regulated Clinical Research
(RCRIM) technical committee

— caBIG analysis model for model-driven development
— CDISC integrating model for current standards

 The semantic foundation for application and message
development in HL7, caBIG, and CDISC



So how did we get started?

e Desiderata

— We did not want to create “yet another
protocol representation”

 “the good thing about standards is that there are
so many to chose from...”

— We wanted the work to be
 Open
e Collaborative
e Standards-based



¥ ol CaBIG and the Development of Structured
| Protocol Representation

e Spring 2004 — kick-off of the caBIG
project
« University of Pittsburgh award the contract

to develop a structured protocol
representation to support clinical trials



Merging the caBIG and CDISC
Orojects

Fall 2004 — caBIG identified “best of breed” models in
the CDISC standards and HL7 messages

— CDISC started domain modeling in 2003 to integrate their own
modeling efforts and to link CDISC to HL7

« November 2004 — First joint CDISC/HL7/caBIG
modeling session

« Between November 2004 and March 2005 — multiple
modeling sessions to develop the “scaffolding” of the
domain analysis model (SPR)

e March 2005 to now

— Development of the dynamic aspects of the model

— Develop scalable processes to support collaboration and
expansion of the model, based on software best practices

— Initiation of 8 subdomain projects within BRIDG



FDA HL7
CDISC caBIG
NCI PhRMA
BRIDG
Advisory Board
CDISC caBIG HL7

~.

BRIDG
Technical

Harmonization Group

Current Organization of the BRIDG

oroject

BRIDG Advisory Board

— Representation from the current
stakeholders

— Help to identify priorities and
allocate resources

— Assist with vetting the model in the
various constituents

Technical Harmonization Group

— Responsible for ongoing model
maintenance

— Developing shared harmonization
processes

Multiple subdomain projects

— Representation from pharmaceutical
companies, technology companies,
government agencies, and cancer

centers
D=



BRIDG projects and contributors

Study calendar

SDTM
(CDISC)

caAERS
(caBIG)

FDA
(M. Walker)

HL7
(M Walker)

BRIDG model (caBIG)
EudraCT
FastTrack
SDTM Protocol Authoring & <
(CDISC) Trial Design SDTM
CONSORT (CDISC)
(cancerGRID) I
WHO RZgr;i)st?rc;?ion SO
(caBIG)
JANUS / / ODM
(IBM) Clinical Trials (CDISC)
PDQ Operations HL7
ClinicalTrials.go\ (M Walker)
Adverse JANUS
Events (IBM)
SDTM
(CDISC)
Lab
Specification %
caBIG \ Lab SIG
NCI \ (caBIG)
I eDCI CTLab std
Oracle /)' Ee
CDISC

ODM




Principles for model organization

 Make the work process explicit

— Recognizes that concepts and models are in different
stages of development and harmonization

* Provide a mechanism to scale the development
work
— Parallelize the development
— Prevent collaborators from “colliding” with each other

« Allows us to modeling in the open



e Dynamic View
— Captures the business
process decomposition of

the lifecycle of clinical trials
research

Dynamic View ~
+ I:l Main-Business Process Decomposition
+ |:| Staging Area-Business Process Decompaosition
+- [_] For Manual Review--0ld diagrams and objects
= Logical View
B README: Model organization
~ [ata Model
= I:l Logical Mode
+-- |_] Harmonized Elements
= I:l Staging Area
B Staging Area
= [C]] CDISC content
+-- [_] External Registry
H-- [Z] ODM
+- L] StudyDocument{ICH)
+-- [0 SOTM
= [0 caBIG/MNCI
B caBIGMNCI
+-- [0 CTlab 51G
+-- (L] DCI Definition, v1.5.2
+- [_]] caBERS 23-Jan-2006
(] cToM (imported package)
+ I:l cancerGRID
+-- -] Model elements for manual review
= [_] External Resources
= I:l HL7 V3 Resources
+-- [_] HL7 Reference Information Model |+
£ >

/

+

EPFDjEEt View @Resuurce View



Behavioral Aspects of BRIDG

ad Conduct Clinical Trial /

Scientific Team
Name: Conduct Clinical Trial
Package: Conduct Clinical Trial
Version: 1.0
Author: Fridsma

AN

Scientific Team

Thisisthe group that is responsible for
authoring the study.

For example, at a cancer center, thisteam
might be lead by the Principal
Investigator, and consist of co-investigators,

In a pharmaceutical company, thisteam
might consist of a medical writer, scientific
leaders, statisticians and other
administrative staff and be lead by an
individual who takes responsibility for
leading the team who will write the study
and guiding it through the steps of
approval.

This group identifies the research question
to be answered, and then after the study is
completed, analyzes the data, to see how
the question was answered.

Operational Team

Clinical Management Team

Operational Team

AN

The operational team are responsible

for tumning the study plan into tasks

and systemsthat can be executed by

other investigators. Thisisthe
technical, legal, and other

infrastructure that is necessary to have
before a clinical trial can be executed,

Organizations which may play thisrole]

include:

Clinical Research Organization
Sponsoring Organization
Cooperative Group

AN

Clinical Management Team

The clinical management team
isresponsible for managing the
clinical trial subjects, data about
the subjects, and information
and processes related to the
execution of the study.

For example, a data manager
would be a participant in this
team, managing data related to
a clinical trial subject.

In addition, the data manager
would be responsible for closing
out the data base, reconciling
the database, etc.

AN

The study is planned by a principal investigator at a cancer center.

The proposal is submitted by the cooperative group on behalf of
the PIto NCI/CTEP, and once approved, the principal investigator
will set up the operational aspects of conducting the study through
the cooperative group that the cancer center is affiliated with.

Once the operational aspects are completed, the cancer centers
responsible for executing the study will begin to enroll patients
and execute the study according to the protocol plan.

At periodic intervals, cooperative groups, and Pl will report back to
the NCI the results of the study.

Plan Study

Analysis and Report

Set-up Study

Execute Study

T

Note:

This storyboard is
specific to the NCI
and cancer research.
For Pharmaceutical
industry, the activities
are similar, although
there are different
actors assigned to
these tasks.




RegistrySteward Registry
Compile Reg istry The entity that is The entity (person, org or system)
Information sending/transmitting a registry that receives, processes and
message publishes registry information
For example, a pharmaceutical For example, clinicaltrials.gov
organization/agent will authorize a PDQ, or EudraCT are considered
oo party to transmit indgrmation about registries.
atrial to an extemal registry such

as clinicaltrials gov.

For example, in an academic

7 i institution the principal investigator
Recel ve |nf0rm atl on will transmit information about a
trial to an extemnal registry.

Transmit Information
k
oo (" compile Registry pm—
\ j Informatiol !
/ \ . . Receive Information
Modify Information Validate Information Transmit Information
/ oo
oo
oo SO
\ j Modify Information Validate Information
oo oo

Receive error message Send error message

Receiv e error message Send error message No !sinformation '94“"‘9?

No Isinformation a

oo

Yes

Send acknowledgement

Receive
acknowledgement

The activities are described in activity diagrams
that can be drilled down to provide additional
detail. These are linked to the static (logical) =
portions of the model




e Logical View

Contains three core packages
 Harmonized elements
« Staging Area
 Manual review area
Addition resources
e HL7 V3 RIM
Contains the semantics for the static

objects (data) that is used in clinical
trials research

Currently have 9 subdomain models
In the process of harmonization

Sl- B -5 4
- [£2] Dynamic View

+ [:l Main-Business Process Decomposition

-~

+ |:| Staging Area-Business Process Decomposition

+-- [_] For Manual Review—Cld diagrams and objects

- Logical View

BY README: Model organization

Harmonized Elements

Staging Area

B Staging Area

= [_] COISC content
- ] External Registry
H-- (7] ODM
4 [_] StudyDocument{ICH)
#-- ] 5DTM

= [C]] caBIGMCI

B caBIGMCI

H-- [C] CT lab 5IG

+-- [_1 DCI Definition, w1.5.2
+-- ] caAERS 23-Jan-2006
[ cTOM {imported package)

+ [:l cancerGRID

+-- ] Model elements for manual review
[C] External Resources

= |:| HL7 V3 Resources

+-- [_] HL7 Reference Informati

+

EPFDJEHWEW @Resnurce I




Role

Inv estigator

+participate as

Participation
Studylnv estigator

+are performed by

Study

PersonRole

+are
attributed

1
isfulfiled by
the role

*

+participate in

N
+participate in

Participation
StudyAuthor

+are written by

o :] Participant
Participation | *ar® performed at
1
StudySite .
+write
Document
0.* PlannedStudy StudyDocument
+describes
T 1 - -
Role +are assigned by +is described by
OrganizationRole HealthCareSite
i |l..1
0.1 0 Jfrasson ' +is aescribed by
PEEFEER +isoperationalized by
SubjectAssignment
PerformedStudy
FundingSponsor
. icA Participation N "
ti t .
erapeuticAgen Studyagent
Role ]
+have MaterialRole 1 0.*
+are
attributed
o Activity| Activity

PlannedActiv ity

+is operationalized b

PerformedActiv ity

1.1 0.1
+is described b







BRIDG Sub-Projects

- -
e Trial Design Model NPT
= %Emic View ~
+ Main-Business Process Decomposition
» Based on CDISC and FDA/Janus L For vt vl s s o
Standard = Lgical View N
] README: Model organization
 Developing common concepts oG
and understanding for arms, - 08 HemrtedCemert
treatment groups, visits, cycles, e
= |_] CDISC content
COUI’SGS, etc #-- [_] External Registry
: +-- [ ODM
* Atpresent, input from O cvbocmenticH)
Pharmaceutical companies thru S 1 somm
= caBIG/NCI
CDISC and FDA & n:J:BIGJ'NCI
4|2 CTlab SIG
#-- [_] DCI Definition, ¥1.5.2
+-- [_]] caAERS 23-Jan-2006
e Current Status — 3 cTOM (imported package)

— Recently worked with CDISC 50 G clemets for mamiDevien
SDTM team to model SDTM e
requwements +-- ] HL7 Reference Information Model |+

— Plans to harmonize with BRIDG fﬁ — . 2

Project Yiew @Resuurce View
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Clinical Trial Registry

Objective: To define requirements for
registering a clinical trial in a clinical trial
repository

Working with NCI, CDISC, PDQ,

clinicaltrials.gov and European
EUDRACT

Have recently established collaboration
with the WHO activity of clinical trials
registry
— Becky Kush (CDISC president) on the
advisory board

— Working with cancerGRID to incorporate
and make explicit the CONSORT model

Current Status —
* Group has defined a list of 70 elements
* Modeled in BRIDG April 2006
* Planning on developing a HL7 v3 message
* POC - Lakshmi Grama, NCI

BRIDG Sub-Projects (cont’'d)

E-B- coEad w4
= Dynamic View ~

+ I:l Main-Business Process Decomposition
+ |:| Staging Area-Business Process Decompaosition
+- [_] For Manual Review--0ld diagrams and objects
= Logical View
B README: Model organization
[C Data Model
[C1 Logical Model
+-- |_] Harmonized Elements
= I:l Staging Area
B Staging Area

~ content
[C] External Registry
] O0M

+-- L] StudypocamentiicH)
+-- [0 SOTM
= [0 caBIG/MNCI
B caBIGMNCI
+-- [0 CTlab 51G
+-- (L] DCI Definition, v1.5.2
+- [_]] caBERS 23-Jan-2006
(] cToM (imported package)
+ I:l cancerGRID
+-- -] Model elements for manual review
= [_] External Resources
= I:l HL7 V3 Resources
+-- [_] HL7 Reference Information Model |+
< *

+

+

EPFDjEEt View @Resuurce View
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BRIDG Sub-Projects (cont’'d)

_ B-B- i 54 F
» eDCI message (electronic Data Capture e A
InStrument) + |:| Staging Area-Business F'ru:u:esE Decomposition
+-- [_] For Manual Review—Cld diagrams and objects
— ADCIlis a set of related guestions for which o Model erganization
values are to be collected during a clinical trial 5 ] Data Model
V|S|t. =-- [_] Logical Model
— This model will be used as an HL7 message ol
definition (or a set of definitions) that can be & Staging Area
used to transmit a DCI Definition between = (11 CDISC content
databases managed by clinical data & (] External Registry
management systems (CDMS). e
— Participation from NCI, CDISC, Oracle #- (21 sDTM
— UML model on bridgproject site -- i et

B caBIGMCI
—

https://www.bridgproject.org/edci/

— Current Status — 4 (] CTOM (mported package)
» Requirements have been defined for 1st iteration #- (1] cancerGRID
« UML class diagram is completed S
« Working on building the message specification = £ HL7 V3 Resources
(RM'M) - [_] HL7 Reference Information Model
e POC - Don Kacher, Oracle < b4

EIPrnject View @Resnurce View
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SDTM

Slr B~ 788 o4

= Dynamic View ~

+ [:l Main-Business Process Decomposition

* S DT M m O d e I + |:| Staging Area-Business Process Decomposition
+-- [_] For Manual Review—Cld diagrams and objects

. ' 1 = Logical View
— Being harmonized with &5 READVE: Model oganizaton
£ Data Model
adverse event

1 Logical Model
reporting, CTOM (NCI =

+

+-- [_] Harmonized Elements
B Staging Area
= [_] COISC content

C||n|Ca| trlal ObJeCt + %g:ét;rnamegistry

model) and HL7 m

B caBIGMCI
[ cTlab sIG
[C] DCI Definition, w1.5.2
[ caAERS 23-lan-2006
[ cTOM {imported package)
+ [:l cancerGRID
+-- ] Model elements for manual review
= [_] External Resources
= |:| HL7 V3 Resources
+-- [_] HL7 Reference Information Model
< >

EIPrnject View @Resnurce View
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Subprojects

e CaAERS

— Project lead: Joyce Niland

— Developing an HL7 message and application(s) to
support adverse event reporting

— Other AE models —

e CDC - incidence reporting

 HL7 — patient safety and public health reporting
e caBIG (caAERS)

« FDA and SDTM (CDISC)

— Harmonization meeting in May with all stakeholders to
identify commonalities and differences between these
models, and harmonize them into BRIDG
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What does it mean to “adopt BRIDG” or
“*harmonize with BRIDG?”

e Adopting and harmonizing with BRIDG is a two-way

street
— The model is not complete, and harmonization and adoption

requires participation and contribution to BRIDG from others
— The model is new and is changing, so harmonization and
adoption requires flexibility and change
« Early adopters will have a more significant impact on the
direction and development of BRIDG
* Adopting and harmonization with BRIDG is less about a
commitment to a specific model, but the realization that
— A common standard is a shared good that all can benefit from
— It will require contribution and collaboration as we collectively

determine the best approaches
— It will require compromise and collective action



*I.ab SIG Model
; *Study Calendar SIG Model
= [ = *Financial SIG Model




cd Comprehensive Model /

Clinical Trials Activities::
PerformedStudy

id: BRIDGID
longTitle: string

shortTitle: string .
phaseCode: ENUM lySlS Model

intentCode: ENUM
monitorCode: ENUM
blindedInd: boolean
randomizedind: boolean

diseaseCode: CodedConceptDataType
sponsorCode: CodedConceptDataType

multilngtitutionind: boolean
targetAccrualNumber: int ﬁ_}——ﬁ‘ -
‘ i:’—| [ ]
T T i i i
QEEE = ]
(I

S - - II cd Logical Model
cd Clinical Trials Object Model (CTOM) 1

Protocol

€]

+ o+ o+ o+ o+

1
4l

i

]
P =

il

I - Protocol i e ity - - e
I + phase: string

i + id: int - + ti.“.e: string

\ + ncildentifier: string cd Logical Model/ Activity

| + amendmentldentifier: int ] | ¥ Uik Io.ng )

| i + dartTime: dateTime

} 1 amerll\lti:rﬂznt?_af_te.. (:J;_te ClincalStudy + endTime: dateTime

| 9! ¢ S ::Activity + reason: string

| + shortTitleText: string Ao + description: string

| + precisText: string + id: long + datus string

‘ LT .

; + descriptionText: string i Sta(;t:rl'.lme. gatte_lT"me —_—

| + diseaseCode: string + endlime: datelime A o

i + intentCode: string + method: string 1}7 Calendar SIG Model
: + monitorCode: string + reason: string n :ial SIG Model
; + phaseCode: string + description: string

‘ + sponsorCode: string + datus string

} + blindedIndicator: boolean

} + multilnstitutionIndicator: boolean

} + randomizedindicator: boolean

} + targetAccrualNumber: int ”

|

|




BRIDG - Implementation Independent Domain Analysis Model

cd Comprehensive Model

Implementation SpecificMnde cdLogical Model

cd Clinical Trials Object Model (CTO
_______________________________________________________________________________________ K OrganizationTelephone T

streetAddress. string

LT

city: string
stateCode: string

postalCode: string
countryCode: string
telecomAddress: gtn

+ 4+ + o+ o+ + o+

Organization Organization + id: long
. + usageType: dring -
id: int + n?me: ,Smng, + equipmentType: dring
name: string ::ParticipatingEntity + phoneNumber: string
descriptionText: string + id: long + extendedPhoneNumber: string
statusCode: string
statusDate: date + isFDA() : boolean

*.ab SIG Model

*Study Calendar SIG Model

*Financial SIG Model
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Observation Classes \/
from CTOM and SDTM



CTOM and SDTM harmonization
(work In progress)

SDTM::OtherFindings CTOM Elements::
Harmonized Observ ationRelationship
+ evaluationinterval: timing specification Elements:: CTOM Elements::Histopathology
+ measurementTime: DATETIME PlannedObserv ation + comments: string -
::SDTMFinding + id: int + grossExamResultCode: string
+ missingValueCode: CodedConceptDataType - type: string + involvedSurgicalMarginindicator: booleal
+ name: CodedConceptDataType + reportDescriptiveText: string
X
% CTOM Elements::PerformedObserv ation :]
T —— + confidentialityCode: BRIDGCodedConcept
B . o + reportingDate: DATETIME » . L
P ——— SDTM::SDTMFinding o CTOM Elements::LesionDescription
- resultDescription: SDTMFindingDescriptionDataType FH>> + missingValueCode: CodedConceptDataType| [+ uncertaintyCode: BRIDGCodedConcept + anatomicSiteCode: string
:SDTMFinding + name: CodedConceptDataType K} + anatomicSiteCodeSystem: string
+ missingValueCode: CodedConceptDataType + appearanceTypeCode: string
+ name: CodedConceptDataType + contactAnatomicSiteCode: string
+ contactAnatomicSiteCodeSytem: string
+ dimensionProduct: int
CTOM Elements::ClinicalResult + evaluationNumber: int
+ abnormmallndicator: boolean + lesonNumber. sring
; - itati : + measurablelndicator: boolean
o Testinterpretation SDTM::QuantitativeMeasurement N a_ssayMethodCode: sring o o
SDTM::VitalSign + normalRangeHigh: text : Elodm:rkgtr!nd;:b:cy.le;(\ + previouslylradiatedSitelndicator: boolean
+ bodyLocation: CodedConceptDataType : rneosrunlyte'l“?e?gﬂowv o > |aobgef(;?e:cneRoaneg‘eCt:gg: string - targetNopTe_xrg.etCode: string
+ measureTime: DATETIME F—T 4 units: text + labTechniqueCode: string : xg!rr:e:s!o:: I::
+  subjectPosition:tenum -.SDTMFindin + meansvitalStatusObtainedCod: string Ly
::Testinterpretation e Y & penalNEmEE S + zDimension: int
+ interpretedBy: enum + missingValueCode: CodedConceptDataType (PN | ST 9
; . + name: CodedConceptDataType + significancelnd: boolean
+ normalRangelndicator: enum + value: string
- resultCategory: int + valueUnitOfMeasureCode: string
::QuantitativeMeasurement
+ normalRangeHigh: text
+ normalRangeLow: text
+ result: text
+ units: text
::SDTMFinding Testinterpretation
+ missingValueCode: CodedConceptDataType] SDTM::InterpretedResults
+ name: CodedConceptDataType SDTM::LaboratoryTest

:‘Testinterpretation
+ interpretedBy: enum
+ normalRangelndicator: enum

+ fastingStatus: boolean
+ method: enum 1
::QuantitativeMeasurement - resultCategory: int

+ normalRangeHigh: text ::QuantitativeMeasurement
+ normalRangeLow: text + normalRangeHigh: text
+ result: text + normalRangelLow: text
+ units: text + result: text
::SDTMFinding + units: text

+ missingValueCode: CodedConceptDataType ::SDTMFinding
+ name: CodedConceptDataType + missingValueCode: CodedConceptDataType

+ name: CodedConceptDataType




Harmonizing attributes

~

General | Detail | Comstraints

M arne: labT echniqueCode
Tupe: string

SCOpe: Public

Stereotype:

Containment:| Mat Specified

Aliag: Laboratom Techniques
Initial:

Hotes:

& ClinicalResult Attributes: labTechniqueCode

X]

w [:] [ ] Derived [ ] 5tatic
w [ Froperty  [] Const
w

W

LJ

Walues include: IHC-Immunohistochemizty, PCH-
Folymerase Chain Reaction, Manual Differentiation, ete.

s e

CTOM Elements:ﬁinicalResult

method
General | Detail | Constraints
M e Fnethod
Tupe: e v [ [ Derived [ ] 5tatic
Scope: Public ~ [ Property [ Canst
Stereotype: w
Containment:| Mat Specified w
Aliag:

Iritial: [:]
Mates: kethiod af the test or examination. Examples E1b ~
[Enzyme Immunoazzay), ELECTROPHORESIS,

DIPSTICK.[SDTM IG %3.1.1] LOINC codes may alza 1w
Attibutes New Copy |
Marme \
@ fastingStatus SDTM::LaboratoryTest
& method + olean
q method: enum
B Hati ment
+ normalRangeHigh: text
+ normalRangelLow: text
+ result: text
+ units: text
::SDTMFinding
+ missingValueCode: CodedConceptDataType
+ name: CodedConceptDataType

+ o+ o+ + o+ A\ + o+ +

abnormallindicatgf: boolean
assayMethodCogle: string

labTechniqueCode: string
meansvitatrStatosobtainedCod: string
panelName: string

significancelnd: boolean

value: string
valueUnitOfMeasureCode: string

Iritial W aluie ~

opy |

Cloze ] [ Help




& LaboratoryTest Attributes: method @

General i i
General | Detail | Conshraints Detail | Constraints

M e Fnethod

Tupe: EFILIMT w [ [ Derived [ ] Static _ — % Static
. i Const

Sgope: Public W [ ] Eroperty  [] Canst CTOM Clinical Results lab TechniqueCode

Stereotype: w
. - CTOM

Cant k| Mat Specified

L?In Aiment| 7a speche b method is closest to CTOM Clinical Results lab TechnigueCode, although some of

Alias: the semantics overdap with assayMethodCode (an aggregate test). The

Initial [:] enumerated lists are similar, but not identical and will require additional [:]

) harmonization.

Mates: kethiod af the test or examination. Examples E1b ~ e
[Enzyme Immunoazzay), ELECTROPHORESIS, )
DIPSTICK.[SDTM IG %3.1.1] LOINC codes may alza 1w

[—n Delete

Atibutes Mew Copy | System G%Taggueu:l Values A

iti N T Initial Val ~
Mame Type [riitial % alue I arr.|e ype riitial i alue

\ SD‘I‘I\/I::La/b(r/atoryTest

T 7

+ ; z olean
+ method: enum
B Hadti ment

+ normalRangeHigh: text

+ normalRangelLow: text

+ result: text

+ units: text

::SDTMFinding

+ missingValueCode: CodedConceptDataType

+ name: CodedConceptDataType E

i@ faztingStatus baoolean
& method EHLIm

CTOM Elements::ClinicalResult

abnormallindicator: boolean
assayMethodCode: string w

biomarkerind: boolean

N\

ztorsObtainedCod: string
panelName: string

significancelnd: boolean

value: string
valueUnitOfMeasureCode: string

Cloze ] [ Help

+ o+ + + + A\ + o+




Simple semantic can be tracked in tagged
values

S| M 7
A
CTOM Clinical Results value " description Character result of a laboratory anahysis expressed as text.
S0TM Quantitative Measurement result
L
wvalue (string)
System C%Taggued Valyks System C%Taggpe':l Values

\

\ CTOM Elements::ClinicalResult

+ \ abnormallndicator: boolean
SDTM::QuantitativeMeasurement + \assayMethodCode: string

+ normryéangeHigh: text iomarkerind: boolean

+ normdlRangelLow: text
+ result: text

O\

:SDTMFinding + meansVitalStatusObtainedCod: string

+ missingValueCode: CodedConceptDataType o BEIEETE S

+ name: CodedConceptDataType i selnd: boolean
+ value: string
; easureCode: string

N\

S



This linking can be extended down to
the CDE level

CTOM Clinical Results value " description Character result of a laboratory anahysis expressed as text.
S0TM Quantitative Measurement result
v
& ClinicalResult Attributes: value
General | Detail | Constraints
System C%Taggued Valyks M arne: value
Tupe: string v [ [ Derived [ ] 5tatic \
Scope: Public ~ [ Property [ Canst
Shereotype: & \ CTOM Elements::ClinicalResult
- Containmmert:| Mot Specified w + \ abnormalindicator: boolean
SDTM::QuantitativeMeasurg Alias: + \assayMethodCode: string
+ norm?fzangeHigh: text Iritial: * blodmsrke_r.lnd:cb(;)o.lear_l
+ normdlRangelLow: text M i * SIFRENCISeIE, il )
e o otes: b aps to Lab Test Result Character Walue 2183356441.0 + lafhReferenceRangeCode: string
q o and Lab Test Result Mumeric Walue 21833601.0, + labYVechniqueCode: string
-:SDTMFinding ~ : ;n:ne E:::L?tzﬁrﬁbtamedcw siing
+ missingValueCode: CodedCond i M C Delet :
.g Attributes [ = J l opy I +__sierai d: boolean
+ name: CodedConceptDataTypel = )
Narne Type I nitial b alue ~ {+ value: stiing
@ labTechniqueCa... string easureCode: string
@ reansyitalStatu..  sting
& panelM ame shrirg
& significancel nd boolean
alring
& valuelnitdftdea...  sting w
< ¥ /I@E
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Achieving interoperability

IMPLEMENTATION

SOLUTIONS

STAKEHOLDERS

FOUNDATION
MODEL

Application V3 Message xml data
Development Development Exchange
caCORE Tooling #=:~. 4 |HL7 Tooling < -=-= CDISC xml
Interoperability Interoperability
NCl/caBIG HL7 (RCRIM) CDISC
T e | FTﬁ e — : |
— — -
== = = =
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BRIDG — Domain Analysis Model for Clinical Researchwg’?r




BRIDG development

Top-Down scaffolding Development

g BRIDG

Use case driven, subproject Development

S
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What have we accomplished?

« BRIDG

— Established excellent collaboration with CDISC, HL7 and other caBIG
modelers

— Constructed the initial pieces of a comprehensive model — still much to do

— Have developed processes and organization of the model that will support
more scaleable collaborative development

— Demonstrated semantic reuse for subproject development

* We hope that this model will serve as a resource for application and
message development within a unified framework, and will define the
shared semantics of clinical trials research

— caBIG for application development
— HL7 for V3 RIM message development

— “Semantic traceability” to link analysis model to design and
implementation-specific models



Final thoughts: our approach to
modeling

Scope — keep it clear and focused (ie, solve a problem that exists)
and standardize to the extend needed

— Refine through experience, and not endless discussions. This keeps the
modeling effort clear and focused

— BRIDG is not complete — but the scaffolding is there to help organize
the analysis and model development in subprojects

Keep it generic, faithful, free of implementation specific formalisms,
and supporting the requirements

If the tools and models don’t work with reality — it is probably the
tools and the models that need to change

If it's broke, fix it

— The model is in evolution with known problems — the problems should
be an opportunities for improvement and a call to arms, not barriers to
use

Model in the open
Collaborate until it hurts

With thanks to Dipak Kalraﬁfoéw
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