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The mission of CDISC is to develop 
and support global, 

platform-independent data standards 
that enable information system 

interoperability 
to improve medical research and 

related areas of healthcare.

Mission Statement for CDISC
-as of October 2004



CDISC Teams and Projects - 2005
Single
Source

eSource
Data

Interchange
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Metadata – end-to-end consistency
LAB and AE scenarios
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NIH Roadmap
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eDCI
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ADaM
LAB

HL7-CDISC Harmonization; BRIDG Model



Outline
• CDISC Collaborations or Alliances

– Health Level Seven (HL7)
– NCI/NIH
– Regulatory Authorities
– Others

• Standards in Progress 
– Terminology
– Protocol Representation



CDISC in the “World of Standards” 2000
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The Clinical Research “World of Standards” Today
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• The HL7 mission is: "To provide standards for the exchange, 
management and integration of data that support clinical patient
care and the management, delivery and evaluation of healthcare 
services. Specifically, to create flexible, cost effective 
approaches, standards, guidelines, methodologies, and related 
services for interoperability between healthcare information 
systems."

• History of HL7-CDISC Relationship
2001 – HL7 and CDISC completed Associate Charter Agreement 
and initiated Clinical Trials Special Interest Group (CT-SIG); CDISC 
joined HL7 as organizational member
2002 – FDA joined HL7 as a benefactor
2002 – CT-SIG ‘upgraded’ to Technical Committee, Regulated 
Clinical Trial and Information Management (RCRIM), co-chaired by 
FDA, HL7 and CDISC
2004 – HL7 and CDISC renewed Charter Agreement



HL7 RCRIM Technical 
Committee - Mission

This committee supports the HL7 mission to create and 
promote its standards by developing standards to 
improve or enhance information management during 
research and regulatory evaluation of the safety and 
efficacy of therapeutic products or procedures 
worldwide.  The committee defines messages, document 
structures, and terminology to support the systems and 
processes used in the collection, storage, distribution, 
integration and analysis of such information.  The work 
of this committee will facilitate the availability of safe and 
effective therapies by improving the processes and 
efficiencies associated with regulated clinical research.



• Shared Purposes  
– To improve the quality of public health
– To have one overarching standard model for interoperability between 

healthcare and clinical research information systems

• Domain Expertise Contributions
– CDISC and FDA:  Regulated clinical research data acquisition, review 

and archive requirements
– Health Level Seven (HL7): Healthcare information exchange 

standards and methodology; accreditation process

• Working Relationships
– Regulated Clinical Research Information Management (RCRIM) 

Technical Committee (co-chaired by FDA, HL7, CDISC)
– Renewed Associate Charter between CDISC and HL7
– Organizational Memberships and Collaborations
– Outreach Committee for Clinical Research (OCCR) 
– Commitment to harmonize the HL7 and CDISC standards



Standards Development

Requirements Specification 
Development

Implementation

CDISC
SEND

FDA

ICH

Domain Experts

Other..

HL7 RCRIM Companies
HL7

FDARIM based 
messages, CDA

Documentation

Others

NCI
CDC

R. Levin, EuroInterchange, May 2004



Periodic reporting of clinical trial 
laboratory data (LAB)

Requirements Specification 
Development

Implementation

CDISC

Domain Experts

Companies
HL7 message FDALAB

Document HL7

ANSI Accreditation
Summer 2004



Individual Case Safety Report

Requirements Specification 
Development

Implementation

ICH

Domain Experts

HL7 message Healthcare providersHL7E2B/E2BM

R. Levin, DIA Annual Meeting 2004



RCRIM Projects - 2005
• Clinical Trial Lab (CDISC LAB model ANSI accredited HL7 V3 

RIM message
• Individual Case Safety Report (ICSR- ‘eMedWatch’)
• Structured Product Label
• Annotated ECG ANSI accredited HL7 V3 RIM message
• Stability Reporting
• Protocol Representation (Structured Clinical Trial Protocol) - also 

CDISC Team
– Clinical Trial Registries (with PR Group)

• Registered Product Submission
• Patient Safety – Special Interest Group (SIG)
• Genomics – Special Interest Group (SIG)
• BRIDG to RIM Mapping and Reconciliation



The mission of CDISC is to develop 
and support global, 

platform-independent data standards 
that enable information system 

interoperability 
to improve medical research and 

related areas of healthcare.



Interchange vs Interoperability
• Main Entry: in·ter·op·er·a·bil·i·ty

: ability of a system ... to use the parts or equipment of 
another system

Source: Merriam-Webster web site

• interoperability
: ability of two or more systems or components to
exchange information and to predictably use the information 
that has been exchanged.

Source: IEEE Standard Computer Dictionary: A Compilation of 
IEEE Standard Computer Glossaries, IEEE, 1990] 

Semantic
interoperability

Syntactic
interoperability

(interchange)

Syntax Structure

Semantics Meaning

Source: Charles Mead, MD, HL7



The Pillars of
(Semantic) Interoperability

Necessary but not Sufficient
• Common model across all domains-of-interest

– Information model vs Data model

• Model grounded on robust data type specification

• Methodology for binding terms from concept-based 
terminologies

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

C. Mead, HL7



CDISC Domain Space Analysis Model, 
(now called BRIDG Model)

• Follows the HL7 Development Framework
• Initiated in January 2004 by CDISC Board
• Developed through numerous modeling sessions with 

domain experts and reviewed by CDISC, industry, FDA, 
NCI/NIH groups; led by HL7 RIM expert 

• Purposes and Anticipated Benefits:
– To help ensure harmonization among CDISC models (present 

and future)
– To provide the industry with a standard model to represent the 

clinical research domain 
– To enable an HL7 implementation of the CDISC ODM
– To help harmonize the CDISC and HL7 standards
– To help enable interoperability between clinical research and 

healthcare systems



Biomedical Research Integrated Domain 
Group (BRIDG) Model

• A model that reflects the domain space of 
clinical/biomedical research using language domain 
experts comprehend

• Follows the HL7 Development Framework (HDF); led by 
HL7 RIM expert

• Initiated in January 2004 by CDISC Board
• Developed through numerous modeling sessions with 

domain experts from CDISC, FDA, and NCI/NIH
• Is being ‘adopted’ by the HL7 Regulated Clinical 

Research Information Management (RCRIM) Technical 
Committee and NCI 

• A means of ‘bridging’ together the clinical research 
standards from CDISC and HL7 (towards interoperability)



BRIDG Model:  Timeline
2001-2002 Jan-Feb 2004 Mar-Aug 2004 Aug-Oct 2004 Dec 2004

Early attempts 
to map ODM 
to HL7 RIM

Dr. Mead’s Report 
to CDISC Board 

of Directors*

Feedback Review 
of BRIDG with 
Focus Groups  

Begin Mapping 
CDISC ODM to 

HL7 V3 RIM...
Reps from:
• NIH/NCI
• FDA
• EHR/eSource
• TCC
• HL7 RCRIM
• CDISC teams
• CDISC IAB

Reps from:
• CDISC Board
• CDISC Teams
• HL7 RCRIM
• TCC
• NCI

Involvement from:
• CDISC
• NCI
• RCRIM inv.

2003

HL7 V3 RIM Implementation of 
CDISC LAB Model -> 
ANSI Accreditation;

Assistance for ODM sought 
from L.Bain, C.Mead 

Initial Modeling of 
Protocol Elements 

in BRIDG 

Reps from:
• CDISC
• NCI/caBIG
• HL7 RCRIM

Nov 2004

Reps from:
• CDISC
• HL7

ODM Production V1.2 (XML Schema)  - Industry Adoption and Tool Development  

SDTM Announced by HHS/FDA;
eSubmission made w/ define.xml

Initial BRIDG
Development,

Led by Dr. Mead

* NCI sends letter that urges CDISC 
to move faster towards 
convergence and offers help

19



cd Comprehensiv e Logical M odel

Activi ty Plans

Statistical  Ana lysis

Activi ty

Protocol  Design  - Sta te-based

Protocol  Docum ent

P ro toco l  Design -- activi ty-based

Orphans

RolesEnti ties

Prob lem  Space Data T ypes

Entities and Roles::
Access

Entities and Roles::Activ ityRoleRelationship

+ re lationsh ipCode:  PS MCodedConcept
+ sequenceNum ber:  NUM BER
+ negationInd ica tor:  BOOLEAN
+ time:  T im ingSpeci fi ca tion
+ contactM edium Code:  PSM CodedConcept
+ ta rgetRo leA warenessCode:  PSM CodedConcept
+ signatureCode:  PSM CodedConcept
+ signature :  PS MDescription
+ slo tReservation Indica tor:  BOOLE AN
+ substi tionCondi tionCode:  PSM CodedConcept
+ id :  PSM ID
+ sta tus:  PSM CodedConcept

Entities  and Roles::Dev ice

- m anufacturerM odelNam e:  
- so ftwareNam e:  
- loca lRemoteContro lSta teCode:  
- a le rtLeve lCode:  
- lastCa l ib ra tionT im e:  

Entities  and Roles::Employee

+ jobCode:  PSM CodedConcept

Entities  and Roles::Entity

+ instantia tionT ype:  ENUM {Placeho lder, Actua l }
+ id :  SET  <PSMID>
+ nam e:  string
+ code:  PSM CodedConcept
+ quanti ty:  in t
+ descrip tion :  PSM Descrip tion
+ sta tusCode:  PSM Status
+ existenceT im e:  PSMInterva l
- riskCode:  PSMCodedConcept
+ hand lingCode:  PSM CodedConcept
- contactIn formation:  SET  <PSM ContactAddr>

Entities  and Roles::Liv ingEntity

+ b i rthT im e:  
+ sex:  
+ deceasedInd:  boo lean
+ deceasedT im e:  
- m u ltip leBi rth Ind:  boo lean
- m ultip leBi rthOrderNumber:  in t
- o rganDonorInd :  boo lean

Entities  and Roles::
M anufacturedM ateria l

- lo tNum berT ext:  string
- exp ira tionT im e:  
- stab i l i tyT im e:  

Entities  and 
Roles::M ateria l

+ fo rm Code:  

Entities  and Roles::
NonPersonLiv ingEntity

+ stra in :  
- genderSta tusCode:  

Entities  and Roles::Organization

+ geograph icAddress:  
+ electron icCom mA ddr:  
+ standard IndustryClassCode:  

E ntities and Roles::Patient

+ confidentia l i tyCode:  

Entities  and Roles::Person

+ geograph icAddress:  
- m ari ta lSta tusCode:  
- educationLeve lCode:  
+ raceCode:  
- d isab i li tyCode:  
- l i vingArrangem entCdoe:  
+ e lectron icComm Addr:  
- re l ig iousAffi l iationCode:  
+ e thn icGroupCode:  

E ntities and Roles::Place

+ gpsT ext:  
- m ob i le Ind :  boo lean
- addr:  
- d i rectionsT ext:  
- posi tionT ext:  

Entities  and 
Roles::

ResearchProgram

+ type:  

E ntities and Roles::Role

+ id :  
+ code:  PSMCodedConcept
+ name:  
+ sta tus:  
+ e ffectiveStartDate :  
+ e ffectiveEndDate :  
+ geographicAddress:  
+ e lectronicComm Addr:  
+ certi fi ca te /li censeT ext:  

Entities  and Roles::
Study

ProtocolS tructure::
Activ ityConnector

- Ru le :  PSM T ransi tion

ProtocolStructure::
Activ ityDeriv edData

ProtocolStructure:
:BranchPoint

ProtocolStructure::
Decis ionPoint

ProtocolStructure::
ElectronicS ystem

ProtocolStructure:
:M ergePoint

ProtocolStructure::NotificationEv ent

- type:  ENUME RAT ED = S ent, Rece ived

ProtocolStructure::
ProtocolControlStructure

P rotocolStructure::
ResponsibilityPartition

Study Design and Data Collection::Act ivity

+ name:  TEXT
+ description:  PSMDescription
+ businessProcessMode:  PSMBusinessProcessMode
+ id:  PSMID
+ code:  PSMCodedConcept
+ negationIndicator:  BOOLEAN
+ derivationExpression:  TEXT
+ status:  PSMCodedConcept
+ effectiveTime:  GeneralTimingSpecification
+ activityTime:  GeneralTimingSpecification
+ availabilityTime:  TimingSpecification
+ priorityCode:  PSMCodedConcept
+ confidentialityCode:  PSMCodedConcept
+ repeatNumber:  rangeOfIntegers
+ interrupt ibleIndicator:  BOOLEAN
+ uncertaintyCode:  CodedConcept
+ reasonCode:  PSMCodedConcept

Study Design and Data  Collection::
Activ ityRelationship

+ rela tionshipCode:  PSM CodedConcept
+ sequenceNum ber:  NUM BER
+ prio ri tyNum ber:  NUM BER
+ pauseCri te rion :  
+ checkpo in tCode:  
+ sp l itCode:  
+ joinCode:  
+ negation Ind ica tor:  BOOLEAN
+ con junctionCode:  

Study Design 
and Data  

Collection::
Diagnostic Image

Study Design and Data Collection::
EncounterDefinitionList--???

+ l istOfDataCol lection Instrum ents:  

Study Design 
and Data  

Collection::
Observ ation

+ va lue :  ANY

Study Design and Data  Collection::
PSM Deriv ationExpression

+ type:  ENUM {transform ation , se lection}
+ ru le :  T EXT
+ id :  PSM ID
+ nam e:  T EXT

Study Design and Data  Collection::PSM Transition

+ cri te rion :  RULE
+ eventNam e:  T E XT

Study Design 
and Data  

Collection::
Procedure

Study Design and Data  
Collection::StudyDesign

+ descrip tion :  PSM Descrip tion

Study Design and Data  Collection::
StudyDesignArm

+ ta rgetAccrua l:  INT EGER
+ name:  T EXT

Study Design and Data  
Collection::

S tudyDesignElement

+ sequenceNum ber:  INT EGER

Study Design and 
Data  Collection::

StudyDesignEpoch

Study Design and Data Collection::
StudyDesignState

+ nam e:  T E XT
+ entryT ransi tion:  PSM T ransi tion
+ exi tT ransi tion :  SE T  [T RANSIT ION]
+ descrip tion :  T EXT

Study Design and Data  
Collection::

Subj ectDataEv entDefinition-
-???

+ nam e:  
+ descrip tion :  
+ schedu led(Y/N):  
+ p lanned(Y/N):  

S tudy Design 
and Data 

Collection::
Subj ectEncounter

Study Design and Data  
Collection::

SubstanceAdministration

Protocol::Activ ityM anagementPlan

Protocol::
Amendment

Protocol::AnalysisTask

+ inputAna lysisVariab les:  Ana lysisVariab leCol lection
+ outputAna lysisV ariab les:  Ana lysisVariab leCol lection
+ ana lysisT ype:  ENUM {inferentia l ,estimationa l ,descrip tive}

Protocol::AnalysisVariableCollection

+ Ana lysisVariab le:  SET [PSM AnalysisVariable ]
+ id :  PSMID
+ descrip tion:  PSM Descrip tion
+ type:  ENUM {Determ ined,Undeterm ined}

Protocol::Bias

Protocol::
BusinessRule

Protocol::
ClinicalDev elopmentP lan

Protocol::
CommunicationRecord

Protocol::Concurrency

Protocol::
Configuration

Protocol::
Constra int

Protocol::
Control

Protocol::DesignCharacteristic

+ synopsis:  
+ type:  test va lue  dom ain  = a ,d ,f,g
+ sum maryDescrip tion :  
+ sum maryCode:  
+ detai ledMethodDescription :  
+ detai ledMethodCode:  

Protocol::Document

+ version :  
+ au thor:  SET
+ ID:  SET  PSM ID
+ docum entID:  
+ type:  ENUM ERAT ED = form al  plus non...
+ descrip tion:  PSM Descrip tion
+ ti tle :  
+ sta tus:  PSMS tatus
+ confidentia l i tyCode:  PSM CodedConcept
+ businessProcessM ode:  PSM BusinessProcessM ode

Protocol::
EligibilityCriterion

Protocol::Endpoint

+ code:  
+ descrip tion :  T EXT
+ type:  ENUMERAT ED = prim ary, secondary
+ th resho ld :  

Protocol::
E xclusionCriterion

Protocol::HypothesisTest

+ sign i fi canceLeve l :  
+ re jectionRegion:  
+ testSta tistic:  
+ comparisonT ype:  ENUM {Superio ri ty,Equ iva lence,Non-Inferio ri ty}

Protocol::
IntegratedDev elopmentPlan

Protocol::Masking

+ leve l :  
+ objectOfMasking  (se t):  
+ p rocedureT oBreak:  
+ unm askT riggerEvent (se t):  

Protocol::M easure

Protocol::
M ilestone

Protocol::PSM AnalysisVariable

+ name:  T EXT
+ value:  
+ contro l ledNam e:  PSM CodedConcept
+ businessProcessM ode:  PSM BusinessProcessMode

P rotocol::PS MBusinessProcessM ode

+ m odeValue:  ENUM {Plan, Execute}

Protocol::PSM CodedConcept

+ code:  T EXT
+ codeSystem:  
+ codeSystemNam e:  T E XT
+ codeSystemV ersion :  NUMBER
+ disp layNam e:  T EX T
+ orig inalT ext:  T EXT
+ transla tion :  SET [PSM CodedConcept]

Protocol::P SMContactAddr

+ type:  PSM CodedConcept
+ effectiveT im e:  P SMInterva l
+ usage:  P SMCodedConcept

Protocol::PSM Description

+ synopsis:  Encapsu latedData
+ sum maryDescription :  Encapsula tedData
+ deta i ledDescrip tion :  Encapsula tedData

Protocol::PSM ID

+ source:  
+ da te :  
+ va lue :  

Protocol::PSM Interv al

- sta rtT ime:  timestam p
+ endT im e:  tim estamp

Protocol::PSM Status

+ effectiveEndDate :  
+ effectiveStartDate :  
+ sta tusV alue:  

Protocol::
ProtocolRev iew

+ date :  
+ resu l t:  

Protocol::Randomization

+ m in imum BlockSize:  
+ m axim umBlockSize :  

Protocol::
Resource

P rotocol::
SampleSizeCalculation

+ cl in icalJustifi ca tion :  T EXT

Protocol::S cope

Protocol::
SiteStudyM anagementProj ectPlan

Protocol::
SiteSubj ectM anagementProj ectPlan

Protocol::
SponsorS tudyManagementProj ectPlan

Protocol::
Statis tica lAnalysisPlan

Protocol::Statis ticalM odel

+ descrip tion :  PSM Descrip tion
+ m ode lAlgori thm :  Algori thm
+ id :  P SMID
+ assum ption :  SET [T EXT ]

Protocol::Study

+ startDate :  
+ endDate:  
+ studyID:  SET  PS MID
+ nam e:  
+ type:  
+ subtype:  
+ status:  
+ randomizedInd ica tor:  
+ otherStudyCharacteristics:  
+ description :  PSM Descrip tion

Protocol::
StudyAssignment

+ functiona lRo le:  
+ e ffectiveStartDate :  
+ e ffectiveEndDate :  
+ authorizing ID:  

Protocol::StudyBackground (the "w hy")

+ descrip tion :  PSM Descrip tion
+ sum maryO fPreviousFind ings:  PSM Descrip tion
+ sum maryO fRisksAndBenefi ts:  PSM Descrip tion
+ justi fi ca tionOfObjectives:  PS MDescrip tion
+ justi fi ca tionOfApproach:  PSM Descrip tion
+ popu la tionDescrip tion:  PSM Descrip tion
+ ra tiona leForEndpo in ts:  PS MDescription
+ ra tiona leForDesign:  PSM Descrip tion
+ ra tiona leForMasking:  PSM Descrip tion
+ ra tiona leForContro l :  PSMDescription
+ ra tiona leForAnalysisApproach:  PSM Descrip tion
+ Attribu te1:  

Protocol::StudyObj ectiv e  (the "w hat")

+ descrip tion:  PSM Descrip tion
+ in tentCode:  SE T  E NUMERAT ED
+ ob jectiveT ype:  ENUM {Prim ary,Secondary,Anci l la ry}
+ id :  PSMID

Protocol::StudyObj ectiv eRelationship

+ type:  PSMCodedConcept

P rotocol::StudyObligation

+ type:  ENUM ERAT ED
+ descrip tion:  PSM Descrip tion
+ com m ission ingParty:  
+ responsib leParty:  

Protocol::StudyPlan (the "how ",
"w here", "w hen", "w ho")

+ descrip tion :  PSM Descrip tion

Protocol::StudyProtocol

+ shortT i tle :  T EXT
+ sta tementOfPurpose:  T EXT

Protocol::
SupplementalM ateria l

+ type:  
+ description :  P SMDescription
+ version:  
+ ID:  SET  PS MID

Protocol::
Variance Protocol::

Waiv er

Name: Comprehensive Logical Model
Author: Fridsma
Version: 1.0
Created: 8/13/2001 12:00:00 AM
Updated: 4/8/2005 5:17:31 PM

Organiza tion  Ro les:

Research Network
Research Center
Un iversi ty
HealthCare  Facil i ty
Correctiona l  Insti tu te
Labora tory
Pharm acy Distribu tion  Center
Specim en Reposi to ry
Drug Com pany
Regula tory Body
Cl in ica l  Resource Contractor
CRO
Patien t Advocacy Group
Insurance Agency

Person Ro les:

Co-Investiga tor
Principal  Investiga tor
Study Coord inator
Project Coord ina tor
Data  M anager
Regu la tory Coord inator
Patien t 
Pharm aceutica l  Lia ison
Pharm aco logist
Popu la tion  M em ber 
Labora tory Director
Labora tory T echno log ist
T echn ica l  Document Coord inator
Cl inica l Coord inator
Statistician
Employee
Adverse Event Coord ina tor
Sh ipp ing Designee
Drug Com pany Contact
Heal thCare Provider
Physician
Research Nurse
Comm uni ty Educator
Socia l  Worker
Subject Recrui te r
Research Cl in ician
Imm unolog ist
Vi rolog ist
Pharm acist
Pharm acy Consignee
Pharm acy T echnician
Pharm acy Di rector
Registra tion Coord ina tor
Cl inica l T ria l  Special ist
Moni to r
Audi to r
T rainer
Project M anager
Ep idem iolog ist

M ateria l /Devices Roles:

S pecim en
Regula ted Product

If Contro lStructure  = T ransistion      T HEN SourceActivi tyCard inal i ty = 1 , T argetActivi tyCardina l i ty = 1
If Contro lStructure  = DecisionPoin tT HEN SourceActivi tyCard ina l i ty = 1 , T argetActivi tyCard ina li ty = 2 ..*
                                                       OR connect to  another DP, F, o r J. 
                                                  
If Contro lStructure  = Fork               T HEN SourceActivityCardina l i ty = 1 , T argetActivi tyCard inal i ty = 2 ..*         
                                                 AND each T arget Activi ty m ust be in  a  un ique Swim lane
If Contro lStructure  = Jo in                 T HEN SourceActivi tyCard ina l i ty = 2..*, T argetActivi tyCard inal i ty = 1

For example , a  "principa l investiga tor"  could  be
defined as a responsibi l i ty partition  and the 
activi ties and processes fo r wh ich  the  PI i s 
responsib le  for wi l l  be co llected wi th in  the  P I 
responsib i l i ty parti tion . A  responsibi l i ty parti tion  
is sim i lar to  a  A ctivi tyRoleRela tionsh ip  in  that i t 
associa tes activities wi th  a ro le , except tha t 
each instance o f an activi ty existing  in  one and 
on ly one responsib i l i ty partition . 

Study Design and Data 
Collection::

StudyDesignArmSegment

+ sequenceNum ber:  INT EGE R

1 1..*

-Pro toco l 0 ..*-ConceptProposa l  1

*

1

*

-source
activi ty

*

1

1..*

*

«abstraction»

*

+target activi ty

1 ..* 1

1..*

*

-source
ana lysis
task

1

-ta rget
ana lysis
task

0..1

1

-ta rget
task

1-source
objective

*

*

0 ..1

1..*1

1

1..*

*

*-_Deve lopm entPlan

1..*
1-source

activi ty

1 *

0..*

-?????

1

1

1

1+conta ins

1..*+IsConta inedIn

+targetActivi ty 1

+sourceActivi ty

+passedT o

1+targetActivi ty

0..*+genera tes

+sourceActivi ty

1+processes

0..*+IsProcessedby

+StartEvent 1

+Fi rstActivi ty 1 ..*

1

1

1

1..*

+T erm inatingActivi ty 1 ..*

+EndEvent 1

*

1..*

* *

0 ..*

1

*

1 *

+source 1

+target
0 ..*

1

1 ..*

1

1 *

*

+corre la tiveStudy 0 ..*

+primaryS tudy 1

Documentation
And authoring

Eligibility
Determination

Adverse 
Events

Statistical
Analysis

Protocol Design

Internal 
Tracking

Biomedical Research Integrated Domain Group 
(BRIDG) Model



NIH/NCI-CDISC 
Collaborations

• Harmonization of CDISC and HL7 standards
• Development of an overarching clinical research 

domain model
– ODM to RIM mapping
– Implementations of this model

• Vocabulary/terminology development and 
maintenance

• Development of a Protocol Representation 
standard

• Creating a shared environment for Janus database 
that can accept SDTM data



Cancer Biomedical 
Informatics Grid (caBIGTM)

CaBIG Goal: Establish and/or adopt standards for 
semantic and syntactic interoperability to facilitate 
data and tools sharing and access across the 
caBIG community

• Common, widely distributed 
infrastructure permits 
research community 
to focus on innovation

• Shared vocabulary, data 
elements, data models 
facilitate information exchange

• Collection of interoperable applications developed to common 
standard caBIG guidelines can be found at:http://cabig.nci.nih.gov

http://cabig.nci.nih.gov/


Clinical Research Information Exchange 
CRIX 2.0: Janus Pilot

• NCI partnering with industry to implement the 
FDA Janus data model in a prototype data 
repository that is caBIG compliant

• Janus is based on CDISC’s SDTM and 
includes data about:
– “What Happened”
– “What Was Supposed to Happen”

As well as analysis plans and results



Transmitting and Using Data:
Current Approach - FDA

Electronic
Document

Room

Data on Physical Media
•Tabulation Datasets
•Analysis Datasets
•Data Listings Datasets
•Metadata Files
•Subject Profiles
•Summary Tables and 
Graphs

Text

SAS Tx File v5

Datasets

Submission Storage Review
F.E. Wood, CDISC Interchange 2003



Transmitting and Using Data:
Study Data Repository - FDA

Electronic
Document

Room

Electronic Message
•Standard Tabulations
•Analysis Datasets

Study Data
Repository*

JANUSFuture-XML

Profiles
Datasets
Summaries

Tools

*Planned and Actual  

Submission Storage Review
F.E. Wood, CDISC Interchange 2003



MHLW, EMEA 
• Dr. Takahiro Kiuchi from the University of Tokyo, 

University Hospital Medical Information Network 
(UMIN) – work contracted by MHLW to study 
“Digitalization and Networking of Clinical Trials”.
– The recommendation was to leverage past achievements 

and use the CDISC standard, contribute to the development 
of the standard and ensure that the standard works in 
Japan, which may require extensions. (GOR, August 2005)

• EMEA – interested in harmonization of 
EudraCT requirements with Protocol 
Representation/Trial Tracking (and now 
WHO requirements)



NIH Roadmap Grants

• Grants to facilitate clinical research among sites 
doing cardiovascular or public health (TB) studies

• Collaborations of CDISC with Duke Clinical 
Research Institute and CDISC to develop 
therapeutic area standards (CV and TB)

• Also collaborated with DCRI and Duke University 
Medical Center and others on Single Source



CDISC Teams and Projects - 2005
Single
Source

eSource
Data

Interchange

Maintenance, Member Relations, Education and Implementation Groups, Glossary  

Define.xml

Metadata – end-to-end consistency
LAB and AE scenarios

Terminology (Codelists)
NIH Roadmap

CV, TB Stds

PRG ODM SDS SEND

eDCI
HL7 V3

ADaM
LAB

HL7-CDISC Harmonization; BRIDG Model



Controlled Terminology for Clinical Trials
Objectives

To select appropriate Controlled Vocabulary for each CDISC variable that needs 
Controlled Terminology, an appropriate vocabulary is selected from available 
vocabularies according to pre-defined criteria. 
Controlled Terminology is created where none are available. The name and 
location of the Vocabulary is documented for each variable where it is required.   The 
terminology selections will be put forward through the CDISC review process. ·

Principles
• To utilize available terminology first, before creating and maintaining our own
• To harmonize both within CDISC models and with government efforts
• To identify (point to) ONE vocabulary for each CDISC variable identified by the

modeling team (SDM, ODM, LAB, ADaM)  as needing Controlled Terminology

Andreas Gromen, EuroInterchange May 2004

CDISC is working with NCI on Terminology (caDSR – EVS) . 



Terminology to support the CDISC standards 
(and related standards) is a key 2005-06 initiative.

CDISC

NCI

VA

FDA

DCRI

Identified
All SDTM variables

Defined
Possible attributes of proposed codelists

Published
1st Package with 32 draft codelist & value proposals

Assigned
Most of the missing

codelists for SDTM variables

HL7

A.Gromen, modified, EuroInterchange 2005

NOTE:
*Terminology ~ Vocabulary
*Not the same as Glossary



CDISC Glossary
Objectives & Principles

• To harmonize word definitions used in the various standards 
initiatives undertaken by CDISC in clinical research.

• To serve the community of clinical researchers by selecting 
and defining terms pertaining to the conduct of federal and 
pharmaceutical industry-sponsored trials

• To produce a Glossary (not a terminology), that is publicly 
accessible, extensible through CDISC, and versioned to 
reflect its evolution.
– Focus is on words, abbreviations, and acronyms used in clinical 

research, particularly in eClinical Trials and where clarification and 
standardization are required to reduce confusion or undisciplined usage.

– Published in Applied Clinical Trials (December Resource Issue) and on 
CDISC website. 



Site/Trial Preparation
Sites;Trial Sponsor; IRB

Protocol Development
PI or Trial Sponsor

Research Hypothesis
PI or Trial Sponsor

Subject Enrollment
Sites

Trial Management
Trial Sponsor; Sites

Data Analysis
Reporting of Results

Trial Sponsor

Regulatory Submission
Trial Sponsor to Agency

Data Collection,
Monitoring, Processing

Trial Sponsor; Sites

Drug Approval
Data Archiving

Trial Sponsor; Sites

The Clinical Trial Protocol Lifecycle

Source:  R.Kush, Catalysis, Inc.



Protocol Representation Standard

Solution:  Structured Protocol Representation
A human and machine-readable model that 

enables interchange of protocol data amongst 
systems and stakeholders



Goal: Structured Clinical Trial Protocol

Full-text protocol

A data layer in the full-text source

Database

Data 
layer



Protocol Representation Standard
• Initiated as an HL7 project to develop standard 

representation of the protocol elements for 
support of interoperability 

• CDISC team formed to provide domain expertise
• Spreadsheet of elements, with glossary 

definitions open for public review and comment; 
documentation available on CDISC website

• Initial CDA model developed and balloted 
through HL7



Protocol Representation - Hierarchy
Document Type

Trial Objectives and Purpose

Subject Selection and Withdrawal 

Efficacy Assessments

Trial Design

General Information

Background Information

Treatment of Subjects

Assessment of Safety

Subject Participation/Study Design

Statistics

Direct Access to Source Documents

Data Handling and Record Keeping

Publication Policy

Financing and Insurance

Quality Control and Quality Assurance

Ethics

Supplements

PR Group

Overall Structure 
based upon

ICH E6, E3, E9



Protocol Representation – Hierarchy 
Sample: Sections, Sub-sections, Elements

Document Type

General Information
Clinical Trial Protocol

Protocol Identification

Protocol Contact Information

Protocol Title

Protocol Short Title

Protocol Identification Number

Sponsor
Sponsor Status





Protocol Representation 
Standard

Trial 
Reports

Regulatory
Submission

Cross-trial DB

Clinical
Trial
Data
Fields
(CRF)

IRB

Study
Mgmt-

Tracking

Analysis
Plans

Operational
Database

(Data Mgmt,
Analyses)

ODM*
SDS*

CTD
*

Regulatory
Review

IND

ADaM*

LAB
*

Clinical
Laboratory

Clinical
Trial

Protocols
HL7 CDA*

* Standards

Source
Documentation

Medical
Records

‘Use Cases’

Submissions
CT DB

Set-up
CRFs

Protocol
Dev



PR Group: Protocol “Use Case” Priorities

1. To support CDISC Study Data Tabulation 
Model (SDTM) V3.1

• Trial Design, Planned Assessments, Planned 
Interventions, Inclusion/Exclusion Criteria, Statistical 
Analysis Plan

2. To support study tracking databases, e.g. EudraCT, 
clinicaltrials.gov, the protocol/trial tracking aspect of 
trial registry or results databases, or databases that 
support project management tools

3. To support the development of the clinical trial 
protocol document



The Structured Protocol Representation
cd Comprehens iv e  Logica l M odel

Activi ty P lans

Statisti cal  Ana lysis

Activi ty

Protocol  Design  - Sta te -based

Pro tocol  Docum ent

P ro toco l  Design -- acti vi ty-based

Orphans

RolesEn ti ties

Prob lem  Space  Da ta T ypes

Entities and Roles::
Access

Entities and Roles::Activ ityRoleRela tionship

+ re lationsh ipCode :  PS M CodedConcep t
+ sequenceNum ber:  NUM BER
+ nega tionInd ica to r:  BO OLEAN
+ tim e :  T im ingSpeci fi ca tion
+ con tactM ed ium Code :  PSM CodedConcept
+ ta rge tRo leA warenessCode:  PSM CodedConcep t
+ signatu reCode :  PSM CodedConcept
+ signatu re :  PS M Description
+ slo tReserva tion Indica tor:  BOO LE AN
+ substi tionCondi tionCode :  PSM CodedConcept
+ id :  PSM ID
+ sta tus:  PSM CodedConcep t

Entities  and Roles::Dev ice

- m anu factu re rM odelNam e:  
- so ftwareNam e:  
- loca lRem oteCon tro lSta teCode :  
- a le rtLeve lCode:  
- lastCa l ib ra tionT im e:  

Entities  and Roles::Employee

+ jobCode :  PSM CodedConcept

Entities  and Roles::Entity

+ instan tia tionT ype :  ENUM  {P laceho lde r, Actua l }
+ id :  SET  <PSM ID>
+ nam e:  string
+ code :  PSM CodedConcep t
+ quan ti ty:  in t
+ descrip tion :  PSM Descrip tion
+ sta tusCode :  PSM Sta tus
+ existenceT im e:  PSM In te rva l
- ri skCode :  PSM CodedConcept
+ hand lingCode :  PSM CodedConcep t
- contactIn fo rm ation:  SET  <PSM ContactAddr>

Entities  and Roles::Liv ingEntity

+ b i rthT im e:  
+ sex:  
+ deceasedInd :  boo lean
+ deceasedT im e:  
- m u ltip leBi rth Ind :  boo lean
- m u ltip leBi rthO rderNum ber:  in t
- o rganDonorInd :  boo lean

Entities  and Roles::
M anufacturedM ateria l

- lo tNum berT ext:  string
- exp ira tionT im e:  
- stab i l i tyT im e :  

Entities  and 
Roles::M ateria l

+ fo rm Code :  

Entities  and Roles::
NonPersonLiv ingEntity

+ stra in :  
- genderSta tusCode :  

Entities  and Roles::Organiza tion

+ geograph icAddress:  
+ electron icCom m A ddr:  
+ standard IndustryClassCode :  

E ntities and Roles::Patient

+ confidentia l i tyCode :  

Entities  and Roles::Person

+ geograph icAddress:  
- m ari ta lSta tusCode :  
- educa tionLeve lCode:  
+ raceCode :  
- d isab i li tyCode :  
- l i vingArrangem entCdoe:  
+ e lectron icCom m Addr:  
- re l ig iousAffi l i ationCode :  
+ e thn icGroupCode :  

E ntities and Roles::Place

+ gpsT ext:  
- m ob i le Ind :  boo lean
- addr:  
- d i rectionsT ext:  
- posi tionT ext:  

Entities  and 
Roles::

ResearchProgram

+ type :  

E ntities and Roles::Role

+ id :  
+ code :  PSM CodedConcep t
+ nam e:  
+ sta tus:  
+ e ffecti veSta rtDa te :  
+ e ffecti veEndDate :  
+ geographicAddress:  
+ e lectronicCom m Addr:  
+ certi fi ca te /li censeT ext:  

Entities  and Roles::
Study

ProtocolS tructure ::
Activ ityConnector

- Ru le :  PSM T ransi tion

ProtocolStructure::
Activ ityDeriv edData

ProtocolStructure :
:BranchPoint

ProtocolStructure ::
Dec is ionPoint

ProtocolStructure ::
Elec tronicS ystem

ProtocolStructure :
:M ergePoint

ProtocolStructure ::NotificationEv ent

- type :  ENUM E RAT ED = S en t, Rece ived

ProtocolStructure::
ProtocolControlStructure

P rotocolStructure ::
ResponsibilityPartition

Study Design and Data Collection::Act ivity

+ name:  TEXT
+ description:  PSM Description
+ businessProcessM ode:  PSMBusinessProcessM ode
+ id:  PSMID
+ code:  PSMCodedConcept
+ negationIndicator:  BOOLEAN
+ derivationExpression:  TEXT
+ status:  PSM CodedConcept
+ effectiveTim e:  GeneralTimingSpecification
+ activityTime:  GeneralTimingSpecification
+ availabilityTime:  TimingSpecification
+ priorityCode:  PSMCodedConcept
+ confidentialityCode:  PSMCodedConcept
+ repeatNumber:  rangeOfIntegers
+ interrupt ibleIndicator:  BOOLEAN
+ uncertaintyCode:  CodedConcept
+ reasonCode:  PSMCodedConcept

Study Des ign and Data  Collec tion::
Activ ityRela tionship

+ rela tionshipCode:  PSM CodedConcep t
+ sequenceNum ber:  NUM BER
+ prio ri tyNum ber:  NUM BER
+ pauseCri te rion :  
+ checkpo in tCode :  
+ sp l itCode :  
+ joinCode:  
+ nega tion Ind ica tor:  BOO LEAN
+ con junctionCode:  

Study Design 
and Data  

Collec tion::
Diagnostic Image

Study Design and Data Collec tion::
EncounterDefinitionLis t--???

+ l istOfDa taCo l lection Instrum en ts:  

Study Des ign 
and Data  

Collec tion::
Observ ation

+ va lue :  ANY

Study Des ign and Data  Collec tion::
PSM Deriv a tionExpress ion

+ type:  ENUM {transfo rm ation , se lection }
+ ru le :  T EXT
+ id :  PSM ID
+ nam e:  T EXT

Study Des ign and Data  Collec tion::PSM Trans ition

+ cri te rion :  RULE
+ even tNam e:  T E XT

Study Des ign 
and Data  

Collec tion::
Procedure

Study Des ign and Data  
Collec tion::StudyDesign

+ descrip tion :  PSM Descrip tion

Study Des ign and Data  Collec tion::
StudyDesignArm

+ ta rge tAccrua l:  INT EG ER
+ nam e:  T EXT

Study Des ign and Data  
Collection::

S tudyDes ignElement

+ sequenceNum ber:  INT EGER

Study Des ign and 
Data  Collec tion::

StudyDes ignEpoch

Study  Des ign and Data Collection::
StudyDes ignSta te

+ nam e:  T E XT
+ en tryT ransi tion:  PSM T ransi tion
+ exi tT ransi tion :  SE T  [T RANSIT ION]
+ descrip tion :  T EXT

Study Des ign and Data  
Collec tion::

Subj ectDataEv entDefinition-
-???

+ nam e:  
+ descrip tion :  
+ schedu led (Y/N):  
+ p lanned(Y/N):  

S tudy Des ign 
and Data 

Collection::
Subj ectEncounter

Study Des ign and Data  
Collec tion::

SubstanceAdminis tra tion

Protocol::Activ ityM anagementPlan

Protocol::
Amendment

Protocol::Ana lys isTask

+ inpu tAna lysisVariab les:  Ana lysisVariab leCol lection
+ ou tputAna lysisV ariab les:  Ana lysisVariab leCo l lection
+ ana lysisT ype:  ENUM {infe ren tia l ,estim a tiona l ,descrip ti ve }

Protocol::Ana lys isVariableCollec tion

+ Ana lysisVariab le:  SET [PSM Ana lysisVariable ]
+ id :  PSM ID
+ descrip tion:  PSM Descrip tion
+ type :  ENUM {Dete rm ined ,Unde te rm ined}

Protocol::Bias

Protocol::
Bus inessRule

Protocol::
ClinicalDev e lopmentP lan

Protocol::
CommunicationRecord

Protocol::Concurrency

Protocol::
Configuration

Protocol::
Constra int

Protocol::
Control

Protocol::DesignCharacteris tic

+ synopsis:  
+ type :  test va lue  dom a in  = a ,d ,f,g
+ sum m aryDescrip tion :  
+ sum m aryCode :  
+ de tai ledM ethodDescription :  
+ de tai ledM ethodCode :  

Protocol::Document

+ ve rsion :  
+ au thor:  SET
+ ID:  SET  PSM ID
+ docum entID:  
+ type :  ENUM ERAT ED = form a l  plus non...
+ descrip tion:  PSM Descrip tion
+ ti tle :  
+ sta tus:  PSM S ta tus
+ confidentia l i tyCode :  PSM CodedConcep t
+ businessProcessM ode :  PSM BusinessProcessM ode

Protocol::
EligibilityCrite rion

Protocol::Endpoint

+ code :  
+ descrip tion :  T EXT
+ type :  ENUM ERAT ED = p rim ary, secondary
+ th resho ld :  

Protocol::
E xc lus ionCrite rion

Protocol::Hypothes isTest

+ sign i fi canceLeve l :  
+ re jectionReg ion :  
+ testSta ti sti c:  
+ com parisonT ype:  ENUM {Superio ri ty,Equ iva lence,Non-Infe rio ri ty}

Protocol::
Integra tedDev e lopmentPlan

Protocol::M ask ing

+ leve l :  
+ objectOfM asking  (se t):  
+ p rocedureT oBreak:  
+ unm askT riggerEvent (se t):  

Protocol::M easure

Protocol::
M iles tone

Protocol::PSM AnalysisVariable

+ nam e:  T EXT
+ value :  
+ con tro l ledNam e:  PSM CodedConcep t
+ businessProcessM ode :  PSM BusinessProcessM ode

P rotocol::PS M BusinessProcessM ode

+ m odeVa lue :  ENUM  {P lan , Execu te }

Protocol::PSM CodedConcept

+ code:  T EXT
+ codeSystem :  
+ codeSystem Nam e:  T E XT
+ codeSystem V ersion :  NUM BER
+ disp layNam e:  T EX T
+ orig inalT ext:  T EXT
+ transla tion :  SET [PSM CodedConcep t]

Protocol::P SM ContactAddr

+ type:  PSM CodedConcep t
+ effecti veT im e:  P SM In te rva l
+ usage :  P SM CodedConcep t

Protocol::PSM Description

+ synopsis:  Encapsu latedData
+ sum m aryDescription :  Encapsula tedData
+ de ta i ledDescrip tion :  Encapsula tedData

Protocol::PSM ID

+ source :  
+ da te :  
+ va lue :  

Protocol::PSM Interv a l

- sta rtT im e :  tim estam p
+ endT im e:  tim estam p

Protocol::PSM Status

+ effecti veEndDate :  
+ effecti veStartDa te :  
+ sta tusV alue :  

Protocol::
ProtocolRev iew

+ da te :  
+ resu l t:  

Protocol::Randomization

+ m in im um BlockSize:  
+ m axim um BlockSize :  

Protocol::
Resource

P rotocol::
SampleSizeCalcula tion

+ cl in icalJustifi ca tion :  T EXT

Protocol::S cope

Protocol::
SiteStudyM anagementProj ec tPlan

Protocol::
SiteSubj ectM anagementProj ectPlan

Protocol::
SponsorS tudyM anagementProj ec tPlan

Protocol::
Sta tis tica lAna lys isPlan

Protocol::Statis ticalM odel

+ descrip tion :  PSM Descrip tion
+ m ode lA lgo ri thm :  A lgo ri thm
+ id :  P SM ID
+ assum ption :  SET [T EXT ]

Protocol::Study

+ startDa te :  
+ endDate:  
+ studyID:  SET  PS M ID
+ nam e:  
+ type:  
+ sub type :  
+ status:  
+ random ized Ind ica tor:  
+ othe rStudyCharacte risti cs:  
+ description :  PSM Descrip tion

Protocol::
StudyAssignment

+ functiona lRo le:  
+ e ffectiveStartDa te :  
+ e ffectiveEndDate :  
+ autho rizing ID:  

Protocol::StudyBackground (the  "w hy")

+ descrip tion :  PSM Descrip tion
+ sum m aryO fPreviousFind ings:  PSM Descrip tion
+ sum m aryO fRisksAndBene fi ts:  PSM Descrip tion
+ justi fi ca tionOfO bjectives:  PS M Descrip tion
+ justi fi ca tionOfApproach :  PSM Descrip tion
+ popu la tionDescrip tion:  PSM Descrip tion
+ ra tiona leForEndpo in ts:  PS M Description
+ ra tiona leForDesign:  PSM Descrip tion
+ ra tiona leForM asking :  PSM Descrip tion
+ ra tiona leForContro l :  PSM Description
+ ra tiona leForAnalysisApproach:  PSM Descrip tion
+ Attribu te1 :  

Protocol::StudyObj ectiv e  (the  "w hat")

+ descrip tion:  PSM Descrip tion
+ in tentCode :  SE T  E NUM ERAT ED
+ ob jectiveT ype :  ENUM {Prim ary,Secondary,Anci l la ry}
+ id :  PSM ID

Protocol::StudyObj ectiv eRela tionship

+ type :  PSM CodedConcep t

P rotocol::StudyO bliga tion

+ type :  ENUM ERAT ED
+ descrip tion:  PSM Descrip tion
+ com m ission ingParty:  
+ responsib leParty:  

Protocol::StudyPlan (the  "how ",
"w here", "w hen", "w ho")

+ descrip tion :  PSM Descrip tion

Protocol::StudyProtocol

+ shortT i tle :  T EXT
+ sta tem entOfPurpose:  T EXT

Protocol::
Supplementa lM ateria l

+ type :  
+ description :  P SM Description
+ ve rsion:  
+ ID:  SET  PS M ID

Protocol::
Variance Protocol::

Waiv er

Name: Comprehensive Logical Model
Author: Fridsma
Version: 1.0
Created: 8/13/2001 12:00:00 AM
Updated: 4/8/2005 5:17:31 PM

Organ iza tion  Ro les:

Research  Network
Research  Cen te r
Un ive rsi ty
Hea lthCare  Facil i ty
Correctiona l  Insti tu te
Labora tory
Pharm acy Distribu tion  Cen te r
Specim en  Reposi to ry
Drug Com pany
Regula to ry Body
Cl in ica l  Resource  Con tracto r
CRO
Patien t Advocacy G roup
Insurance Agency

Person  Ro les:

Co-Investiga to r
Principal  Investiga to r
Study Coord inato r
Project Coord ina to r
Da ta  M anager
Regu la tory Coord inato r
Pa tien t 
Pharm aceu tica l  Lia ison
Pharm aco logist
Popu la tion  M em ber 
Labora to ry Directo r
Labora to ry T echno log ist
T echn ica l  Docum ent Coord inato r
Cl inica l Coord ina to r
Statisti cian
Em p loyee
Adverse  Even t Coord ina to r
Sh ipp ing Designee
Drug  Com pany Con tact
Heal thCare Provide r
Physician
Research Nurse
Com m uni ty Educa to r
Socia l  Worke r
Subject Recrui te r
Research Cl in ician
Im m unolog ist
V i rolog ist
Pharm acist
Pharm acy Consignee
Pharm acy T echnician
Pharm acy Di rector
Registra tion Coord ina to r
Cl inica l T ria l  Special i st
M on i to r
Audi to r
T raine r
Project M anager
Ep idem iolog ist

M a te ria l /Devices Roles:

S pecim en
Regu la ted  Product

If Contro lStructu re  = T ransistion      T HEN SourceActivi tyCard inal i ty = 1 , T arge tActivi tyCardina l i ty = 1
If Contro lStructu re  = DecisionPoin tT HEN SourceActivi tyCard ina l i ty = 1 , T a rge tActivi tyCard ina li ty = 2 ..*
                                                       OR connect to  ano ther DP, F, o r J. 
                                                  
If Contro lStructu re  = Fork               T HEN SourceActivityCardina l i ty = 1 , T a rgetActivi tyCard inal i ty = 2 ..*         
                                                 AND each  T arge t Activi ty m ust be in  a  un ique Swim lane
If Contro lStructu re  = Jo in                 T HEN SourceActivi tyCard ina l i ty = 2..*, T a rgetActivi tyCard inal i ty = 1

For exam p le , a  "p rincipa l investiga tor"  could  be
de fined  as a responsibi l i ty pa rtiti on  and  the 
activi ties and  p rocesses fo r wh ich  the  PI i s 
responsib le  for wi l l  be co llected  wi th in  the  P I 
responsib i l i ty pa rti tion . A  responsibi l i ty parti tion  
is sim i lar to  a  A ctivi tyRoleRe la tionsh ip  in  that i t 
associa tes activities wi th  a ro le , excep t tha t 
each  instance o f an activi ty existing  in  one and  
on ly one responsib i l i ty pa rtition . 

Study Design and Data 
Collec tion::

StudyDes ignArmSegment

+ sequenceNum ber:  INT EGE R

1 1..*
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activi ty
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1 ..*
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+ta rget acti vi ty

1 ..* 1

1..*

*

-source
ana lysis
task

1

-ta rge t
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task

1-source
objective

*

*

0 ..1

1..*1

1

1 ..*

*
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-?????
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1 ..*+IsConta inedIn

+ta rge tActivi ty 1

+sourceActivi ty

+passedT o

1+ta rge tActivi ty

0..*+genera tes

+sourceActivi ty
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0..*+IsProcessedby

+StartEven t 1

+Fi rstActivi ty 1 ..*
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1 ..*

+T erm inatingActivi ty 1 ..*

+EndEvent 1
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1..*

* *

0 ..*

1

*

1 *

+source  1

+targe t
0 ..*

1

1 ..*

1

1 *

*

+corre la ti veStudy 0 ..*

+p rim aryS tudy 1

Documentation
And authoring

Eligibility
Determination

Adverse 
Events

Statistical
Analysis

Protocol Design

Internal 
Tracking

Source:  Doug Fridsma, University of Pittsburgh, May 2005



CDISC, HL7, and caBIG collaboration: 
The Cancer Biomedical Informatics 

Grid Structured Protocol Representation
The Clinical Data Interchange Standards Consortium (CDISC) Domain Space Analysis Modeling (DSAM) effort is a strategic initiative between CDISC, Health 
Level Seven (HL7) and caBIG to develop, support, influence and harmonize standards for data representation and exchange in clinical research.
A requirement for seamless syntactic and semantic interoperability in clinical research is a common, shared data representation. Such an exchange standard 
will facilitate data sharing and help to speed the delivery of innovative solutions to the cancer patient based on biological research, improve the efficiency and 
timeliness of data reporting, enhance patient safety during clinical trials, and improve the shared care of oncology patients. 
Currently, there are two major standards for data exchange in healthcare. The CDISC group has focused on data exchange and reporting among 
pharmaceutical companies engaged in clinical research, while  HL7 has developed healthcare messaging standards for all aspects of patient care. The caBIG
community is playing an aggressive part in the activities associated with harmonizing these two models, and constructing a common model that can be shared 
among CDISC, HL7, and caBIG members. Specifically, caBIG participants have:
1. Participated in development of the CDISC Clinical Trials DSAM , a UML class model representing the common shared concepts of clinical research across 
the key communities – pharmaceutical companies, federal agencies and academic medical centers.
2.  Supported the mapping of the CDISC DSAM to the HL7 v3 Reference Information Model (RIM) at the detail attribute level.   This will ensure that all caBIG
and CDISC data exchange requirements are addressed by the HL7 v3 messaging standards.  Concepts identified in CDISC  modeling may uncover new 
additions for the RIM, in turn making the RIM more robust
3.  Participated in the CDISC Protocol Representation Group to develop a common terminology and vocabulary in support of clinical research data exchange 
standards.   The CDSIC vocabulary is being maintained in the NCI’s Cancer Data Standards Repository (caDSR) and will harmonize with the NCICB’s
Common Data Elements (CDEs).
This presentation focuses on the first of these three activities – the development of the UML DSAM, representing many hours of intensive interactive modeling 
by domain experts and modeling experts from pharmaceutical companies, HL7, and caBIG.  The goal of the model is not only to facilitate seamless data
exchange, but also to explore a computable representation of a clinical trial for planning, execution and analysis of clinical trials. In addition to data exchange, it 
is hoped this shared model will form the backbone for the applications developed in caBIG’s Clinical Trials Management Systems (CTMS) domain-specific 
workspace.  Such applications could include advanced protocol authoring tools, tools for data reporting and submissions, clinical trials management, and 
interfaces to clinical systems.
This initiative furthers the caBIG vision to provide a common informatics platform to exchange standardized data between disparate systems to support the 
cancer research community.   The focus to promote data standardization and ability to exchange data seamlessly among the various stakeholders will put 
critical information in the hands of researchers, thus enabling them to broaden the scope of their research and allow hitherto unaddressable research directions 
to be pursued.

caDSR candidate CDEs

caSPR module analysis 
model

caSPR CDE caPRI input modulecaSPR

HL7/CDISC/caBIG
SPR

UML loader

caBIG

CDSIC

HL7

Increasing specificity and computability

Entities and Roles::
Access

Entities and Roles::ActivityRoleRelationship

+ relationshipCode:  PSMCodedConcept
+ sequenceNumber:  NUMBER
+ negationIndicator:  BOOLEAN
+ time:  TimingSpecification
+ contactMediumCode:  PSMCodedConcept
+ targetRoleAwarenessCode:  PSMCodedConcept
+ signatureCode:  PSMCodedConcept
+ signature:  PSMDescription
+ slotReservationIndicator:  BOOLEAN
+ substitionConditionCode:  PSMCodedConcept
+ id:  PSMID
+ status:  PSMCodedConcept

Entities and Roles::Device

- manufacturerModelName:  
- softwareName:  
- localRemoteControlStateCode:  
- alertLevelCode:  
- lastCalibrationTime:  

Entities and Roles::Employee
+ jobCode:  PSMCodedConcept

Entities and Roles::Entity

+ instantiationType:  ENUM {Placeholder, Actual}
+ id:  SET <PSMID>
+ name:  string
+ code:  PSMCodedConcept
+ quantity:  int
+ description:  PSMDescription
+ statusCode:  PSMStatus
+ existenceTime:  PSMInterval
- riskCode:  PSMCodedConcept
+ handlingCode:  PSMCodedConcept
- contactInformation:  SET <PSMContactAddr>

Entities and Roles::
LivingEntity

+ birthTime:  
+ sex:  
+ deceasedInd:  boolean
+ deceasedTime:  
- multipleBirthInd:  boolean
- multipleBirthOrderNumber:  int
- organDonorInd:  boolean

Entities and Roles::
ManufacturedMaterial

- lotNumberText:  string
- expirationTime:  
- stabilityTime:  

Entities and 
Roles::

Material
+ formCode:  

Entities and Roles::
NonPersonLivingEntity

+ strain:  
- genderStatusCode:  

Entities and Roles::
Organization

+ geographicAddress:  
+ electronicCommAddr:  
+ standardIndustryClassCode:  

Entities and Roles::
Patient

+ confidentialityCode:  

Entities and Roles::Person
+ geographicAddress:  
- maritalStatusCode:  
- educationLevelCode:  
+ raceCode:  
- disabilityCode:  
- livingArrangementCdoe:  
+ electronicCommAddr:  
- religiousAffiliationCode:  
+ ethnicGroupCode:  

Entities and Roles::Place

+ gpsText:  
- mobileInd:  boolean
- addr:  
- directionsText:  
- positionText:  

Entities and 
Roles::

ResearchProgram
+ type:  

Entities and Roles::Role
+ id:  
+ code:  PSMCodedConcept
+ name:  
+ status:  
+ effectiveStartDate:  
+ effectiveEndDate:  
+ geographicAddress:  
+ electronicCommAddr:  
+ certificate/licenseText:  

Entities and Roles::
Study

ProtocolStructure::
ActivityConnector

- Rule:  PSMTransition

ProtocolStructure::
ActivityDerivedData

ProtocolStructure:
:BranchPoint

ProtocolStructure:
:DecisionPoint

ProtocolStructure::
ElectronicSystem

ProtocolStructure:
:MergePoint

ProtocolStructure::NotificationEvent

- type:  ENUMERATED = Sent, Received

ProtocolStructure::
ProtocolControlStructure

ProtocolStructure::
ResponsibilityPartition

Study Design and Data Collection::Activity
+ name:  TEXT
+ description:  PSMDescription
+ businessProcessMode:  PSMBusinessProcessMode+ id:  PSMID
+ code:  PSMCodedConcept+ negationIndicator:  BOOLEAN
+ derivationExpression:  TEXT
+ status:  PSMCodedConcept+ effectiveTime:  GeneralTimingSpecification
+ activityTime:  GeneralTimingSpecification+ availabilityTime:  TimingSpecification
+ priorityCode:  PSMCodedConcept+ confidentialityCode:  PSMCodedConcept
+ repeatNumber:  rangeOfIntegers
+ interruptibleIndicator:  BOOLEAN+ uncertaintyCode:  CodedConcept
+ reasonCode:  PSMCodedConcept

Study Design and Data Collection::
ActivityRelationship

+ relationshipCode:  PSMCodedConcept
+ sequenceNumber:  NUMBER
+ priorityNumber:  NUMBER
+ pauseCriterion:  
+ checkpointCode:  
+ splitCode:  
+ joinCode:  
+ negationIndicator:  BOOLEAN
+ conjunctionCode:  

Study Design 
and Data 

Collection::
DiagnosticImage

Study Design 
and Data 

Collection::
Observation

+ value:  ANY

Study Design 
and Data 

Collection::
Procedure

Study Design and Data 
Collection::StudyDesign

+ description:  PSMDescription

Study Design and Data Collection::
StudyDesignArm

+ targetAccrual:  INTEGER
+ name:  TEXT

Study Design and Data 
Collection::

StudyDesignArmSegment

+ sequenceNumber:  INTEGER

Study Design and Data 
Collection::

StudyDesignElement
+ sequenceNumber:  INTEGER

Study Design and 
Data Collection::

StudyDesignEpoch

Study Design and Data Collection::
StudyDesignState

+ name:  TEXT
+ entryTransition:  SET [TRANSITION]
+ exitTransition:  SET [TRANSITION]
+ description:  TEXT

Study Design and Data 
Collection::

SubjectDataEventDefinition-
-???

+ name:  
+ description:  
+ scheduled(Y/N):  
+ planned(Y/N):  

Study Design 
and Data 

Collection::
SubjectEncounter

Study Design and Data 
Collection::

SubstanceAdministration

Protocol::
ActivityManagementPlan

Protocol::
Amendment

Protocol::AnalysisTask

+ inputAnalysisVariables:  AnalysisVariableCollection
+ outputAnalysisVariables:  AnalysisVariableCollection
+ analysisType:  ENUM{inferential,estimational,descriptive}

Protocol::AnalysisVariableCollection

+ AnalysisVariable:  SET[PSMAnalysisVariable]
+ id:  PSMID
+ description:  PSMDescription
+ type:  ENUM{Determined,Undetermined}

Protocol::Bias

Protocol::
ClinicalDevelopmentPlan

Protocol::
CommunicationRecord

Protocol::Concurrency

Protocol::
Configuration

Protocol::
Control

Protocol::DesignCharacteristic

+ synopsis:  
+ type:  test value domain = a,d,f,g
+ summaryDescription:  
+ summaryCode:  
+ detailedMethodDescription:  
+ detailedMethodCode:  

Protocol::Document

+ version:  
+ author:  SET
+ ID:  SET PSMID
+ documentID:  
+ type:  ENUMERATED = formal plus non...
+ description:  PSMDescription
+ title:  
+ status:  PSMStatus
+ confidentialityCode:  PSMCodedConcept
+ businessProcessMode:  PSMBusinessProcessMode

Protocol::Endpoint

+ code:  
+ description:  TEXT
+ type:  ENUMERATED = primary, secondary
+ threshold:  

Protocol::HypothesisTest
+ significanceLevel:  
+ rejectionRegion:  
+ testStatistic:  
+ comparisonType:  ENUM{Superiority,Equivalence,Non-Inferiority}

Protocol::
IntegratedDevelopmentPlan

Protocol::Masking

+ level:  
+ objectOfMasking (set):  
+ procedureToBreak:  
+ unmaskTriggerEvent (set):  

Protocol::
Measure

Protocol::
ProtocolReview

+ date:  
+ result:  

Protocol::Randomization
+ minimumBlockSize:  
+ maximumBlockSize:  

Protocol::
SampleSizeCalculation

+ clinicalJustification:  TEXT

Protocol::Scope

Protocol::
SiteStudyManagementProjectPlan

Protocol::
SiteSubjectManagementProjectPlan

Protocol::
SponsorStudyManagementProjectPlan

Protocol::
StatisticalAnalysisPlan

Protocol::StatisticalModel

+ description:  PSMDescription
+ modelAlgorithm:  Algorithm
+ id:  PSMID
+ assumption:  SET[TEXT]

Protocol::Study

+ startDate:  
+ endDate:  
+ studyID:  SET PSMID
+ name:  
+ type:  
+ subtype:  
+ status:  
+ randomizedIndicator:  
+ otherStudyCharacteristics:  
+ description:  PSMDescription

Protocol::
StudyAssignment

+ functionalRole:  
+ effectiveStartDate:  
+ effectiveEndDate:  
+ authorizingID:  

Protocol::StudyBackground (the "why")
+ description:  PSMDescription
+ summaryOfPreviousFindings:  PSMDescription
+ summaryOfRisksAndBenefits:  PSMDescription
+ justificationOfObjectives:  PSMDescription
+ justificationOfApproach:  PSMDescription
+ populationDescription:  PSMDescription
+ rationaleForEndpoints:  PSMDescription
+ rationaleForDesign:  PSMDescription
+ rationaleForMasking:  PSMDescription
+ rationaleForControl:  PSMDescription
+ rationaleForAnalysisApproach:  PSMDescription
+ Attribute1:  

Protocol::StudyObjective (the "what")

+ description:  PSMDescription
+ intentCode:  SET ENUMERATED
+ objectiveType:  ENUM{Primary,Secondary,Ancillary}
+ id:  PSMID

Protocol::StudyObjectiveRelationship

+ type:  PSMCodedConcept

Protocol::StudyObligation
+ type:  ENUMERATED
+ description:  PSMDescription
+ commissioningParty:  
+ responsibleParty:  

Protocol::StudyPlan (the "how",
"where", "when", "who")

+ description:  PSMDescription

Protocol::StudyProtocol

+ shortTitle:  TEXT
+ statementOfPurpose:  TEXT

Protocol::
SupplementalMaterial

+ type:  
+ description:  PSMDescription
+ version:  
+ ID:  SET PSMID

cd Comprehensive Logical Model

Name: Comprehensive Logical ModelAuthor: FridsmaVersion: 1.0
Created: 8/13/2001 12:00:00 AMUpdated: 4/4/2005 1:31:38 PM

1..*

1 1..*

-Protocol 0..*-ConceptProposal 1

*

1

*

1

1..*

*

-source
activity

*

1..*

*

+target activity

1..*

1..*

1..* 1..*

1

1..*

*

*

-
source
analysis
task

1

-target
analysis
task

0..1

1

-
target
task

1-source
objective

*

*

0..1

1..*1

*-_DevelopmentPlan

1..*
1-

source
activity

1 *

0..*

-?????

1

1

1

1+contains

1..*+IsContainedIn
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0..*+generates

+sourceActivity
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0..*+IsProcessedby

+StartEvent 1

+FirstActivity 1..*

1

1
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+correlativeStudy 0..*

+primaryStudy 1

1 *

+source 1
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1
1..*

1

1 *

*

+TerminatingActivity 1..*

+EndEvent 1

Protocol Design
Statistical Analysis

Tracking and Protocol Management

cd Comprehensive Logical Model

Study Design and Data Collection::
EncounterDefinitionList--???

+ listOfDataCollectionInstruments:  

Protocol::
BusinessRule

Protocol::
Constraint

Protocol::
EligibilityCriterion

Protocol::
ExclusionCriterion

Protocol::
Milestone

Protocol::
Resource

Protocol::
Variance Protocol::

Waiver

Pt eligibility determination and 
business rules

Registration and Reporting

Documentation 
And authoring

Participants
Christo Andonyadis
Greg Anglin
Lisa Chatterjee
Julie Evans
Douglas B Fridsma
Smita Hastak
Ray Heimbuch
Charlie Mead
Joyce Niland
John Speakman
Cara Willoughby
Diane Wold
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Protocol
Elements

Definitions 
For 

Elements

Code Lists
Terminology

Modeling
Information 

(e.g. cardinality)

HL7
Development
Framework 

XML
Schema

Human and 
Machine-

Executable
Protocol
(possible
template)

Review or
Management

Tools*

Cross-trial
Databases

Warehouses‡

Protocol
Authoring

Tools

Data 
Collection 

Tools
(eSource
eCRF)

Element
Re-use-
Clinical

Documents°

PR Group and Reviewers     HL7 Modeling    HL7 Balloting     Implementation/Tools

* e.g. Planned vs. Actual; Project Status

‡ e.g. Regulatory, Pharma Company, IRB

° e.g. Study Reports, PI Brochures





Knowing is not enough; 
we must apply. 

Willing is not enough; 
we must do.

- Goethe-

To the gracious supporters who 
‘apply’ and ‘do’ . 

THANK YOU! 
Rebecca Kush
rkush@cdisc.org



Information and Contacts
• For standards and information, see www.cdisc.org
• eNewsletters available via e-mail; contact Shirley 

Williams swilliams@cdisc.org or sign up on the 
CDISC website.

• Technical questions: Julie Evans jevans@cdisc.org
or Public Discussion Forum

• Education and Membership: Frank Newby 
fnewby@cdisc.org

• Rebecca Kush: rkush@cdisc.org

http://www.cdisc.org/
mailto:swilliams@cdisc.org
mailto:jevans@cdisc.org
mailto:fnewby@cdisc.org
mailto:rkush@cdisc.org
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