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Introduction




AfiResearch on the quality
health care system that falls short in its abllity to
translate knowledge into practice, and to apply
new technology safely and appropriately. ©

AAMuch of the potential o
predicated on the automation of at least some

types of <clinical data. o

A Application of promising IT applications/tools
A Glean knowledge from patient care

A Enable research on outcomes

A 1dentification of best practices

A One of the key barriers to automation of clinical

data Is the need for standards.
Crossing the Quality Chasm, IOM, 2001
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Role of Standards Organizations
Towards this Goal
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Clinical Research Trends

AClinical research is becomin
I ndi a, Chi na, Lati n Ameri ca, Sir

I Percentage of subjects from ex-US/EU is increasing; those from
US/EU is decreasing

AFDA BI MO initiative to addre
A Initiatives to improve safety monitoring

A Healthcare IT initiatives: use of EHRs and need for
iInteroperability

A Need for transparency of clinical research information
through publicly accessible registries and databases

A Incentive for electronic clinical trials; eSource data
A Important role of data interchange standards in all of the above
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NWe have not thought enouwuwgh
effective form of therapy. Yet, the best evidence is that
when used as intended, health IT saves lives and saves
money. o

A A recent study showed that

I clinical information is frequently unavailable in primary care;
I this missing information can be harmful to patients;

I clinical information was less likely to be missing in practices that
had electronic health records.

Dr. David Brailer, HIMSS, 17 February 2005
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@PRESIDENT’S INFORMATION TECHNOLOGY ADVISORY COMMITTEE

NThe same EHR systems ¢
Improving patient care can also help

accelerate clinical research and its impact on
practice and improve pharmaceutical safety
(pharmacovigilance) and biosurveillance for

public health...dual use of EHR systems that
could reduce total syst

Slide Courtesy Meredith Nahm
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HL7 Overview
& Standards for Healthcare




,7 Health Level Seven: Operations

AThe worl dés | eading standar
iInterchange of healthcare information

I 28 Global affiliates
I 21 years of operation
I 2500 members

ACharter Agreement for standards harmonization with
ISO & CEN

AAmerican National Standards Institute (ANSI)-accredited
Standards Development Organization (SDO)

AAcknowledged by the US Department of Health and
Human Services (HHS) as the standard for healthcare
Information exchange

ALiaison A status with ISO TC 215
ACharter agreement with CDISC since 2001




Health Level Seven: Mission

AHL7 provides interoperable standards that
Improve care delivery, optimize workflow, reduce
ambiguity, and enhance knowledge transfer
among all of our stakeholders, including
healthcare providers, government agencies, the
vendor community, fellow SDOs and patients.

Aln all of our transactions we exhibit timeliness,
scientific rigor and technical expertise without
compromising transparency, accountability
practicality or our willingness to put the needs of
our stakeholders first.
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’7 Health Level Seven: Functions

AEnables interoperability of health information

ACreates standards for the exchange, management
and integration of healthcare information

ADevelops specifications
I Reference Information Model (RIM)

I Messaging standards that enable disparate
healthcare applications to exchange key sets of
clinical and administrative data

I Clinical Document Architecture
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/
7 Interchange vs. Interoperability

A interoperability

. ability of two or more systems or components to
and to use the information ghat has

been exchanged.

Semantic
Interoperability

Source: IEEE Standard Computer Dictionary: A Compilation of

IEEE Standard Computer Glossaries, IEEE, 1990]
"
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Requirements for Semantic
Interoperability

A Model: The definition of each element of data,
and its relationship to all of the other elements

and

A Terminology: Vocabulary used to represent
the data elements, including the definitions,
and relationships within the terminology
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HL7 Reference Information Model

A Cornerstone for Version 3

A The set of concepts, attributes, and
relationships needed to describe any
aspect of healthcare

A Supports clinical care, administrative
events, financial activities, & research

A Defines a set of datatypes and their
relationship to vocabularies
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,7 US Healthcare Standards

A Messaging standards
I HL7 17 Clinical data
I X121 Financial data, HIPAA-mandated
transactions
I DICOMT Images
I IEEE T Bedside instruments
A Terminology standards

I LOINC T Logical observation identifier names
and codes

I Drugs1 RxNorm, NDF-RT
I Biling T CPT, ICD-9CM
I Clinical T UMLS, SNOMED and others
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’7 UK Healthcare Standards

A Messaging standards
I HL7 - Clinical data
I DICOMT Images
I IEEE T Bedside instruments
A Terminology standards
I Drugsi SNOMED
I Billing 1 ICD
I Clinical T SNOMED, READ codes
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’7 HL7 Messaging Standards

A Multiple standards jointly developed by CDISC &
the HL7 RCRIM Technical Committee

A HL7 Lab standard
I First HL7 version 3 standard
A Structured Product Label

I Release 3 approved by FDA in January 2007
as a mechanism for exchanging medication
Information

A Clinical Statement Pattern
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7 Clinical Document Architecture

A In development since 1996

A An XML-based markup standard used to specify
the encoding, structure and semantics of
clinical documents

A ANSI Standard: first nationally-certified XML
specification in healthcare (2000)

A Creates XML Style sheets, which convert XML into
a human-readable clinical document

A Uses Clinical Statement Pattern
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’7 Clinical Document Architecture:
Application & Adoption

A CDA can be used independently of HL7 v3

messages (including v2 and other messages)

A CDA release 2 supports SNOMED & LOINC and

can incorporate other documents (DICOM)

A CCD (Continuity of Care Documents) incorporates

the ASTM CCR into the CDA architecture
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Implementation Guides

A In the UK

I NHS CFH MIM for England, BT MIM for London,
Retinal Screening MIM

A Other international affiliates have similar
A IHE PCC (Patient Care Coordination)

A HL7.org balloted
I CCD, PHRtransfer, Oper ati on Not e,
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HL7 Development Framework (HDF)

Phases. activities. and models

Requirements Analysis | Solution Design and Imglﬂneumﬁnﬂ I

Use Caze Infermaten Interaction Meszage MMessage

Analysis Analysis Deaign Design Specification
L ¥
| : 1-n Order
I choice of
— {-n Dirag
0-1 Nursins

el

FHiesarchical Imnlenventation

Intarzciion

Use Case Reference Information “lodel Message Techaolegy
Modal Modal - - Descripdon - Spenficaton
(UCM) (RDM) (HMD) (ITS)

‘ Reference Model Repository I
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HL7 Development Framework (2)
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Figure 1-3. Message Development Models
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CDISC Overview
& Standards for Clinical
Research




CDISC Snapshot

A Global, open, multi  -disciplinary non -profit organization

I Founded in 1997; incorporated in 2000
i Liaison A Status with 1ISO TC 215

I Charter agreement with HL7 since 2001
.

|

Over 200 member organizations
Active Coordinating Committees
A Europe
A Japan

I Additional activities
A Australia |
A India, China e — e
A S. America

A Established industry standards to support the electronic
acquisition, exchange, submission and archiving of data to
support regulated clinical research
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CDISC Approach to Standards

A The CDISC models are the products of contributions
from numerous organizations, functional groups, and
Individuals; they do not have a sole source.

A Consensus building

I Involves different disciplines within the industry

I ' nvolves oO0consolidating6 existi
testing

I Takes time, but results in widely accepted models
A Freely available on the CDISC website (www.cdisc.org)
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http://www.cdisc.org/

CDISC Standards Development Process (COP-001)

1 Not Apprn\/,e_d

Optional 1

Note: Occasional bug fix releases may be

issued as needed with team review only.
| ;7
€ cDisC V. -




CDISC Standards Development Process (COP-001)
Primary Stages




= ODM (transport)

Data FI OW US I n g C D I SC .: SDTM and Analysis Data (content)

Protocol
Representation

= Protocol information (content)

= Source data
(other than SDTM/CRF data)

Integrated
Reports

Patient Info Administrative,

Tracking, Lab

ODM
XML

Acquisition Info

ODM XML
Define.xml

Clinical Trial
Protocol
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(e)Source Operational & Reporting and/or
Document Analysis Regulatory
Databases Submissions
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| Standard

SDTM, SEND
ODM

Define.xml
LAB
ADaM

Protocol
Representation

Terminology
Codelists

CDASH

* Specification referenced in FDA Final Guidance
€ cpisC V.

Description

Implementation
Version Release
Date

Ready for regulatory submission of CRT; 2004*
Over 12,000 downloads as of early 2008

CDISC Transport Standard for acquisition, | 2001*
exchange, submission (define.xml) archive

Case Report Tabulation Data Definition 2005*
Specification

Content standard i available for transfer 2002
of clinical lab data to sponsors

General Considerations document and 2004

examples of datasets for submission

Collaborative effort to develop machine-
readable standard protocol with data layer

In progress-due

in 2008

Developing standard terminology to
support all CDISC standards

2006 (Pkgl & 2A)
Pkg 2B in progress

Data acquisition (CRF) standards

In progress-due

by Q3 2008




Study Data Tabulation Model (SDTM)
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CDISC SDTM Implementation Guide (Version 3.1.2)

6.3.4 PHYSICAL EXAMINATION — PE

pe.xpt, Physical Examination — Findings, Version 3.1.2, July 25, 2007. One record per body system or abnormality per visit per subject, Tabulation

Variable .. Cnntl‘qlledl
Name Variable Label Type '['ﬂ'msF, Cndetlut Raole CDISC Notes Core References
or Forma
STUDYID  |Study Identifier Char [dentifier [Umigue identifier for a study. Feg |SDTMIG 244
DOMAIN  |Domain Abbreviation Char |PE [dentifier [Two-character abbreviation for the domain. Feg |SDTMIG 2.4.4,
SDTMIG 4.1.22,
SDTMIG
|Appendix C2
USUBJID Unique Subject Identifier  |Char [dentifier |Identifier nzed to uniquely identify a subject across all studies for all Feg |SDTMIG 244,
apphcations or submissions mvelving the preduct. SDTMIG 4123
FESEQ Sequence Number Mm [dentifier |[Sequence Number given to ensure unmigqueness of subject records withina [Feg  |SDTMIG 244
domain. May be any valid mimber.
FEGEPID Group ID Char Tdentifier |Used to tie together a block of related records in a single domain for a Perm [SDTMIG 2.4 4,
subject. SDTMIG 4.1.2.6
FESFID Sponsor-Defined Identifier |Char [dentifier |Sponzor-defined reference number. Perhaps pre-printed on the CEF az an |Perm  [SDTMIG 2.4 4
explicit ine identifier or defined i the spensor’s operational database.
Example: Lme number on a CRF.
PETESTCD (Body System Examined  |Char [* Topic Short name of the measurement, test, or examination described Feg |SDTMIG 2.4.3,
Short Name PETEST. It can be used as a column name when converting a dataset SDTMIG 4.1.1.9,
from a vertical to a horizontal format. The value in PETESTCD cannot be SDTMIG 4.1.2.1
longer than 8 characters, nor can 1t start with a number (e.g. 1TEST").
PETESTCD cannot contain characters other than letters, numbers, or
underscores.
PETEST Body System Examined  |Char [* Svnonym [Verbatim term part of the body examined. The valoe m PETEST camnot  (Reg  [SDTMIG 2.4.3,
Qualifier (ke longer than 40 characters. Examples: CARDIOVASCULAE and SDTMIG 4.1.2.1,
RESPIRATORY. For subject-level exam, value should be PHYSICAL SDTMIG 4.1.2.4
EXAMINATION'.
PECAT Category for Examination |Char [ (Grouping |Used to define a category of exxmmayhun Ezamples: GENEFAL, Perm |SDTMIG 2.4.3,
Qualifier [NEUROLOGICAL. SDTMIG 4.1.2.6
PESCAT Subcategory for Char [ (Grouping |A further categonzation of the examination. Used if needed to add further [Perm  [SDTMIG 2.4 3,
Examimation Qualifier |detail to PFECAT. SDTMIG 4.1.2.6
PEORRES  |Verbatim Examination Char Fesult Text description of any abnommal findngs. If the examination was Exp |SDTMIG 243,
Finding Qualifisr |completed and there were no abneormal findings, the value should be SDTMIG 4.1.3.6,
NORMAL. If the examination was not performed on a particular body SDTMIG 4.1.5.1
avatem, or at the subject level, then the value chould be null, and NOT
DONE should appear in PESTAT.

€ cpisC



72784 Federal Register/Vol. 71, No. 237 /Monday,

Federal Register / Volume 71, No. 237 /
Monday, December 11, 2006

December 11, 2006/ The Regulatory Plan

The Food and Drug Administration is
proposing to amend the regulations
governing the format in which clinical
study data and bioequivalence data are
required to be submitted for new drug
applications (NDASs), biological license
applications (BLAs), and abbreviated
new drug applications (ANDAS). The
proposal would revise our regulations
to require that data submitted for
NDAs, BLAs, and ANDAs, and their
supplements and amendments be
provided in an electronic format that
FDA can process, review, and archive.
The proposal would also require the
use of standardized data structure,
terminology, and code sets contained in

current FDA guidance (the Study Data
Tabulation Model (SDTM) developed
by the Clinical Data Interchange
Standards Consortium) to allow for
more efficient and comprehensive data
review.

occurrencss or man-made events, it is
important to ensure that prevention
procadures reflect new threats and
uniform ways to contain them. Recent
axpariences with emexﬁlmg infectious
diseases such as West Nile Virus,
SARS, and monkeypox have illustrated
the rapidity with which disease may
spread throughout the world, and the
impact communicable diseasas, when
left unchecked, may have on the global
aconomy. Stoppmg an outbreak —
whather it is naturally cocurring or
intentionally causad — requires the use
of the most rapid and effective public
health tools available. One of thcse
tools is quarantine — restricting the
movement of parsons exposed to
infection to pravent them from
infecting others, including family
members, friends, and neighbors.
Quarantine of exposad persons may be
the best initial way to prevent the
uncontrolled spread ot))hlghl

dangerous biologic agents — aspecially
when combined with other health
strategies such as vaccination,
prophylactic drug treatme;

of Legal Basis:

These regulations would be propased
under the authority of 25 U.S.C. 198,
231, 2001; 42 1.5.C. 243, 264 to 271,
In addition, section 361(b) of the Public
Health Service Act (42 U.S.C. 264(b))
authorizes the “apprehension,
datention, or conditional release” of
persons to prevent the introduction,
transmission, and spread of specified
ocommunicable diseases from foreign
oountries into the United States and
from one State or possassion into
another. Among other public health
powers, the lawful ability to inspect
property, to madically examine and
monitor persons, and to detain or
iuaramma exists in current regulations.

cknowladging the critical importanca
of protacting the public’s health, long-
standing court decisions uphold the
ability of Congress and State
legislatures to enact quarantine and
other public health laws, and to have
them executed by public health
officials.

Altematives:

These regulations are necessary to
ensure that HHS has the tools it needs
to respond to public health emergencies
and disease threats. Any less stringent
alternatives would prevent the
Department from the most effective
passible pursuit of this objective.

Anticipated Cost and Benefil

The primary cost impact of the
proposed rule would be the collaction
and of crew and p
manifest data by air and water carriers
that are likely o modify computer
systems and ‘oollect passanger
information to come into complianca.
The benefits of the rule would be

measured in terms of the number of P
deaths and illnesses preventad by rapid

intarvention. When the costs and
benefits of the rule are considered over
a 20-year period benefits clearly
outweigh oosts.

Risks:

Failure to maove forward with this

rulemaking would hinder the Nation’s
ability to usa the most rapid and
affactive public health tools
when responding to
amaxgencm; a

Time

threats,

Date FR Cite
NPRM 11/2005 70 FR 71862
Final Action 03/0007

Required y Flexibility Analysi

Yes

Small Entities Affected:

Businesses

Government Levels Affected:

None

Agency Contact:

Ram Koppaka M.D., Ph.D
Department of Health and Human
Servicas

Centars for Disease Control and
Prevention

MS-E-03

1600 Clifton Road

Atlanta, GA 30333

Phone: 404 498-2308

RIN: 0820-AA12

HHS—Food and Drug Administration
(FDA)

PROPOSED RULE STAGE

36. ELECTRONIC SUBMISSION OF
DATA FROM STUDIES EVALUATING
HUMAN DRUGS AND BIOLOGICS

Priority:

Other Significant. Major status under 5
USC 201 is undetarmined.

Legal Authority:

21 USC 355; 21 USC 371; 42 USC 262
CFR Citation:

21 CFR 314.50; 21 CFR 601.12; 21 CFR
314.94: 21 CFR 314.96

Legal Deadline:

None

The Food and Drug Administration is
proposing to amend the regulations
govaming the format in which clinical
study data and bioequivalence data are
required to be submitted for new drug
applications (NDAs), biological licansa
applications (BLAs), and abbreviated
new drug applications (ANDAs). The
proposal would reviss our regulations
to raquire that data submitted for
ND -\s BLAs, and '\ND.'\s and (helr
ppl and

rovided in an electronic formal that

DA can process, review, and archive.
The propeeal would also require the
use of standardizad data structure,
terminology, and code sets contained in
current FDA guidance [the Study Data
Tabulation Modal davaloped
by the Clinical Data Interchangs
Standards Consortium) to allow for
more efficient and comprehensive data
review,

Bafore a drug is appro\ed for
marketing, FDA must determine that
the drug is safe and effactive for its
intanded use. This determination is
basad in part on clinical study data and
bicequivalence data that are submitted
as part of the marketing application.
Study data submitted to FDA in
electronic format have generally been
more efficient to procass and review.

FDA's propesed rule would require the
submission of study data in a
standardizad electronic format, and it
provides that the specific format will
be announced in FDA guidanoca.
Electronic submission of study data
would improve patient safety and
enhance health care delivery by
enabling FDA to process, review, and
archive data more efficiently.
Standardization would also enhance
the ability to share study data and

results. I ig and
industry would benefit from the use of
standards throughout the lifecycle of a
study—in data collection, reporting,
and analysis. The proposal would work
in concert with ongoing agency and
national initiatives to support increased
use of electronic technology as a means
to improve patient safety and enhanoca
health care delivery.




Trial Design Model (TDM)

Example Trial 1: Three Arms

5 Soree] "RURRY] DrugB )

T

Randomization
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Analysis Data Model (ADaM)

A Compared to SDTM, analysis datasets are restructured and
contain additional information (derived variables, flags,

comments, etc.)

A Describes
I key principles

I conventions for standard analysis variables

I provides an example of a key subject-level analysis file

A Describes metadata specifig for Analysis Datasets

I Analysis dataset metadata
I Analysis variable metadata ~

I Analysis results metadata

@©cpisc w

structured

documentation
of analysis datasets




CDISC Clinical Laboratory (LAB) Model

A Content Model for Clinical Research
Laboratory Data

A Four Implementation Options
i ASCII
I SAS
| ODM XML
I HL7 V3 Message

A LOINC Codes
A NCI incorporated within caBIG LAB solutions
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CDISC Operational Data Model
Top Level ODM Schema

¢ Study =

* AdminData

¢ ODM

® ReferenceData E

& & ® &

+ ClinicalData E
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CDISC ODM & Audit Trall
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FDA ODM Pilot

A HHS® Food and Drug Administration (FDA)
A [Docket No. 2007N& 0064] (posted 13 March 07)

A Electronic Case Report Form Submission; Notice of Pilot
Project

A SUMMARY: The Center for Drug Evaluation and Research (CDER)
and the Center for Biologics Evaluation and Research (CBER) in the
Food and Drug Administration (FDA) are seeking sponsors
Interested in participating in a pilot project to test the submission of
case report form (CRF) data provided electronically in extensible
markup language (XML) based on the Operational Data Model
(ODM) developed by the Clinical Data Interchange Standards
Consortium (CDISC). This pilot will test the ability of a new data
format to support all review activity, which our current submission is
i ncapabl e of doinge.
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Increasing Usage of CDISC
Standards

100% -
13% 69%

50% A

Percent of Respondents

25% A

0% -
ODM SDTM LAB ADaM

@ 2004/05 W 2007
Source: Tufts Survey 2007
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Clinical Data Acquisition
Standards Harmonization

A Mission:To develop a set of 6co
(element name, definition, metadata) for a core set of
global data collection fields that will support clinical
research studies.

A Scope:The initial scope will &
data/ domainsd6 to support cl

A Initiated Collaborative Group to provide strategic
direction and ensure organized, global strategy and
resources (16 organizations).

A Project Leader: Rhonda Facile (rfacile@cdisc.org)




CM 1 Basic Data Collection Elements

SDTM Data Variables

CDASH Basic Data

gmgi%m Collection (CRF) Elements
CMSPID

CMTRT CMDOSFRM

CMODIFY CMDOSFRQ

CMDECODE CMDOSTOT

CMCAT CMDOSRGM CMTRT

CMSCAT CMROUTE CMINDC

CMOCCUR CMSTDTC (n=29) CMSTDTC )
CMSTAT CMENDTC CMSTRF
CMREASND CMSTDY CMENDTC

CMINDC CMENDY CMENRF

CMCLAS CMDUR CMROUTE
CMCLASCD CMSTRF

CMDOSE CMENRF

CMDOSTXT

CMDOSU DRAFT SET




CDASH Project Update

Initial TLC Harmonized Collaborative Reviewed Public
16 DOMAINS Ctzlnse.nsus Revllew Version Gro.up Version Review
ersion Period (HV) Review (RV) To Start
(ICv) Period End of
Adverse Events (AE) Dec 2006 Mar 2007 May Jun-Jul Nov 2007 Q108
2007 2007
Concomitant Medication (CM) Jan 2007 Apr 2007 May 2007 Jun i Jul Nov 2007 Q108
2007
Demographics (DM) Jan 2007 Apr 2007 May 2007 Jun i Jul Nov 2007 Q108
2007

Subject Characteristics (SC)

Inclusion/Exclusion Criteria (IE)

Medical History (MH)
Substance Use (SU)

Physical Exam (PE)
Vital Signs (VS)

Disposition (DS)

Drug Accountability (DA)
Exposure (EX)

Protocol Deviations (DV)
Comments (CO)

Lab (LB)

ECG (EG)
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CDISC Business Case (Gartner, PhRMA)

I Summary Findings

A CDISC standards can significantly improve processes,

thu

S saving time and cost*

~ 60% of the non-subject participation time
70-90% (~ half the value) in the start-up stage

A CDISC standards have additional benefits for clinical
research

*Not

€ cpisC

Increase data quality

Enable data integration, enhancing re-usability in
Oknowl edged6 warehouses to i mpro
safety surveillance

Streamline data interchange among partners

Facilitate review of regulatory submissions

Enable integration of data from disparate tools/technologies
Improve communication among project team members

e: Actual savings will vary per company and depending on baselines.
\ ﬁ7
___45C |




Vision T Medical Innovation

ARol |l I ng War

Collect Data Once,

(Various Sources) Multiple Downstream Uses

Requlatory Authorit

\ = I =
CDISC Standards \
Real-time IntegratioV




The missi on of CDI SC

develop and support global,

platform-independent data standards that
enable information system interoperability

to improve medical research and related areas
of healthcare.
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Data Flow Using CDISC Standard Linking Clinical
Research and Healthcare

HL7 and/or
ODM XML

= ODM (transport)

Electronic
Health Record

/—\ .: SDTM and Analysis Data (content)
\—/ = Protocol information (content)

Patient Info

HL7 and/or = Source data
ODM XML (other than SDTM/CRF data)

N~

Protocol
Representation

Integrated
Reports

Patient Info Administrative,
Tracking, Lab

Acquisition Info

ODM
XML

ODM XML
Define.xml

Clinical Trial
Protocol

€ cpisC
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tabases

Regulatory
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(e)Source
Document




Towards 1 nteroperabi | |

HL7 Reference
Information Model
(RIM) V3

Designed for healthcare
Clinical Research

Domain Model
(BRIDG)



The BRIDG Model*

A clinical research domain analysis model (UML)
initiated by CDISC, BRIDGing
AOrganizations (CDISC, HL7, FDA, NCI)
AStandards
MAResearch and Healthcare

Towards semantic interoperability; a Portal to Healthcare

Open source ; Collaborative Project
ASee BRIDG Model on CDISC website
or www.bridgmodel.org

ted/Bemain Group (BRIDG) Model
v

I —

*Biomedical Research Integra
€ cpisC



http://www.bridgproject.org/

The BRIDG Model




Agenda i Section Il

A History
A Purpose and Scope

A Governance

A Release 2.0
If'What 6s | n
I What 60s Comi ng
I The Model

A Questions and Answers
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What is BRIDG?
Biomedical Research Integrated Domain Group

A A formal model
A A communication bridge
A An open community of stakeholders

A The semantic foundation for application and
message development
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Definitions

A Syntax
| Structure, not meaning
A The dog eats red meat. Time flies like an arrow.
A The dog drinks blue sky. Fruit flies like a banana.

A Semantics

I Meaning, not (necessarily tied to one) structure
A The dog eats red meat.
A Red meat was eaten by the dog.

A Interoperability

I The ability of two or more systems or components to
exchange information and to use the information that

has been exchanged.
.CD|SC ”ﬁ% Source: Charlie Mead




The Pillars of Interoperabillity

Necessary but not necessarily sufficient

U Common model across all domains of interest

A Foundation of rigorously defined data types
A Methodology for interfacing with controlled
vocabularies

A Formal process and tools for defining
Interchange structures

.CD'SC ”ﬁ% Source: Charlie Mead



What is a Domain Analysis Model (DAM)?

A An implementation-independent view of the Problem Space
from the Domain Expertos per
I A DAM must be readable by o6the d
' A DAM defines oOoOwhato (static and
I Adesignmodel defines O0howbo

A The most important feature is that it separates the
semantics of analysis (fnthe
design (nthe S$SawhBtonvSpabew

A The term is somewhat overloaded

I Doug Rosenbergg: static structur
|l ndependent representation of th
I HL7 HDF: oi Finpidp@«ieetlneprasmtatinnofthe

problem to solvedo (i1 .e. 1 ncl

the Problem)

ocosc TN
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What 0s 1 n a DA

A Minimum components
| Static View
A UML class diagram
I Concepts, Attributes, Relationships
A Complete, unambiguous documentation (GLOSSARY)

A Appropriate partitioning of sub-domains and layers of abstraction
(Packages)

A Exemplar Instance Diagrams (if necessary)
I Dynamic View
A Storyboards
A UML Activity Diagram representations of Storyboards
ASt ate diagrams of suitably 6int
A Interaction diagrams (if necessary)

Il n the end, | f t he model 0s ¢
specify the Problemb0s semant
Ocorrectd views have been c
AARThere are no correct model s ; S |

Source: Charlie Mead



Talking About a Domain

A Domain Experts have a
Problem Space

I Noam Chomsky nSyntactic St
A Deletion (filtered/missing details)
A Distortion (incorrect or modified details)
A Generalization (abstractions via rules, beliefs, principles)
ADi stortion and Generalizati on
e I nappropriate/incorrect us
»All/Everyone/Always/Never/Nobody/None

NThe Map iIs not the Territ

-- Alford Korzybski, Bertrand Russell




Talking About a Domain

A DeletoniiThey use the system to borr
I Chall enge: AWho uses the system tc
I Response: ALI brary member s, | 1 br ar

A DistortionT iBorr ower s canot borrow ano
books are been returned. 0

I Chall enge: NAre there any aoanboroow mst
a book before all overdue books ar e
I Response: AYes, two circumstanceseée
A Generalizatoni iEver yone must have a tic
I Chall enge: NAre there any system L
a ticket?0
I Response ALI brarians and ot her ||
ticket. o




What Problem(s) Does a DAM Solve?

A The Communications conundrum

Experts know about the pro
how to build robust solutions

I Technologists understand how to build robust
solutions but donot wunders
problem that the solution must support

I Any implementation (i.e. solution) is a compromise of
the original problem statement

A Compromises must be chosen wisely

I should be based on a deep understanding of the problem
and a dialogue between Problem Space and Solution

Space Experts

D T



What Problems Does a DAM Create?

A Analysis Paralysis
I Useless diagrams
I Endless discussions
I No real Product of Value
A KEY POINT: Building a DAM is a complex

activity that is executed within a larger
O0technol ogy devel opment

A Analysis Paralysis occurs when building a DAM
Is done within the traditional Waterfall process

I highly ineffective in enabling solutions to complex
problems

A Building a DAM is highly effective when applied
within an iterative, incremental process

framework
. C D | SC U;% Source: Charlie Mead




The Communication Pyramid

Standardized Models (UML)

Non-stahdard Graphics
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Free-text Documents
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Communication
.CD'SC ‘ Source: Charlie Mead




What Problems Does a DAM Create?

A Analysis Paralysis
I Useless diagrams
I Endless discussions
I No real Product of Value
A Analysis Paralysis occurs when building a DAM
IS done within the traditional Waterfall process

I highly ineffective in enabling solutions to complex
problems
A Building a DAM is highly effective when applied
within an iterative, incremental process
framework

A KEY POINT: Building a DAM is a complex
activity that is executed within a larger
O0technol ogy devel opment
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The Unified Process

(Iterative/Incremental, Risk-Focused, Architecture-Centric)

Phases
Inception Elaboration Construction Transition Production

Project Management

f'

Business Requirements

Requirements Analysis

Analysis et —
Design : H
Implementation ﬂ

Business Testing

Performance Testing

Technical Architecture

|

Data Conversion :  —
Transition : E N
Operations & Support : E : A
Initial Elab. Elab. Constr. || Constr. || Constr. || Tran. Tran. Prod. Prod.
Iterations #1 #2 #1 #2 #3 #1 #2 # #2
Milestones LO LA 10C SP so




BRIDG Scope

Protocol-driven research and its associated regulatory
artifacts,

l.e. the data, organization, resources, rules, and processes
Involved in the formal assessment of the utility, impact,
or other pharmacological, physiological, or psychological

effects of a drug, procedure, process, or device on a

human, animal, or other biologic subject or substance

plus all associated regulatory artifacts required for or
derived from this effort.
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How did BRIDG get started?

A Four important streams of development came together

I CDISC: In early 2004, CDISC started constructing a Domain Analysis
Model to support harmonization of their standards for clinical research
as well as with the Health Level Seven (HL7) healthcare standard.

I NCI: Il n | ate 2004, NCl ' s Cancer Bionm
initiative joined the CDISC BRIDG efforts to construct a structured
protocol representation for its Clinical Trials Management Systems
(CTMS) Workspace, in order to further interoperability among clinical
trials research in cancer.

I HL7: In 2005, the BRIDG model was adopted by the HL7 Regulated
Clinical Research Information Management (RCRIM) Technical
Committee as the RCRIM Domain Analysis Model.

I FDA: In 2007, the US Food and Drug Administration included BRIDG in
their draft 5 year PDUFA IV IT Plan as a foundation for several projects.




CDISC Mission

The mission of CDISC is to develop
and support global, platform-independent
data standards that

enable information system interoperability

to iImprove medical research and related
areas of healthcare.

ocosc NN




NCl 60s caBl G Proj e

A BRIDG used for Application Development
A CTMSi Project: Proof of Concept

A BRIDG is fundamental part of the CTMS WS
software development process

ocosc NN




RCRI MOSsS use of [

A All HL7 messages developed by RCRIM will be
represented in BRIDG




FDAOS Use of B R

A Several FDA projects, including the CDISC HL7
message, will be based on the BRIDG
semantics.




BRIDG Governance




Current Organization of the BRIDG project 1
BRIDG Advisory Board

A BRIDG Advisory Board

I Representation from the current stakeholders
I Helps to set priorities and identify resources



Current Organization of the BRIDG THC

BRIDG
Technical
Harmonization Committee

A Technical Harmonization Committee (THC)
I Responsible for ongoing model maintenance
I Harmonizes subdomain projects into the main model




BRIDG Release 2




What 6s 1 n Rel eas e

A New Semantic ContentAdverse Events, Person /
Organization, Cancer Central Clinical Patient Registry

A Policy Changes
A Release schedule:2 per year
A Mapping documents: Maintained by project teams
A Model Structure Changes
A Evolution of pillar structure
A Modification of BRIDG backbone
A Model Support Features
A Use of HL7 Abstract Datatype Specification R2
A BRIDG to RIM mapping
A Framework for assigning value sets
A Infrastructure Enhancements
A FAQ on website

€ cpisC



What 0s I n BRI D

Study Data Tabulation Model (SDTM)  CDISC
Regulated Product Submission (RPS) FDA/HL7 RCRIM

Patient Study Calendar (PSC) NCI
Trial Design Model (TDM) CDISC
caXchange/LabHub NCI/HL7 RCRIM
TC/CDISC
New in Clinical Trial Object Model (CTOM) NCI
"29 _s Adverse Events CDISC, NCI, NIH, US
Feder al Govot , F L
—> Player / Scoper for Person and Org NCI, CDISC
—> Patient Registry NCI




What 60s Comi ng Next 1 n

A New Content: Clinical Trial Registry and Protocol Abstracti
more to be determined

A Infrastructure Enhancements




BRIDG Scope

Protocol-driven research and its associated regulatory
artifacts,

l.e. the data, organization, resources, rules, and processes
Involved in the formal assessment of the utility, impact,
or other pharmacological, physiological, or psychological

effects of a drug, procedure, process, or device on a

human, animal, or other biologic subject or substance

plus all associated regulatory artifacts required for or
derived from this effort.
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The BRIDG Model




Release 2.0 Important Components

A Project Documentation and Release Notes

A Model
I Unified Modeling Language (UML)
| Backbone
I Views

€ cpisC



Project Documentation & Release Notes

Print Preview @

/|

Lﬁﬁ--
BEBRIDG

BRIDG Model
http://www.bridgmodel.org

Release 1.1 Documentation Package

Biomedical Research Integrated Domain Group (BRIDG)

prepared by
BRIDG Technical Ha ization Ce

(THC)

Becky Angeles (ScenPro/NCI)
Tulie Evans (CDISC/HLT RCRIM)
Smita Hastak (ScenPro/NCIHLT RCRIM)
Charlie Mead (Booz Allen Hamilton NCI/HL7 RCRIM)
Wendy Ver Hoef (ScenPraNCI)

hitp//-www bridgmodel org

22 October 2007

CERE W«

CDISC




Unified Modeling Language

A Used in the BRIDG model

A The industry-standard language for specifying,
visualizing, constructing, and documenting the
requirements of software systems

A The BRIDG model uses these UML diagrams:

I Class diagrams
I Instance diagrams
I Activity diagrams
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UML Class Diagrams

A class i a concept of primary importance the
domain-of-interest, depicted as a rectangle
| abel ed with the concept

A attribute (including datatype specification) i a
descriptive feature of a class, depicted as being
contained within the class

A relationshipione of several ty

between classes
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Class diagram example

cd BRIDG Release 1.0 /

Person

name: stringe

attribute

A

relationship

o

class

Employee

Company

:Person
name: string

works for / employs

name: string

1..‘*\ /1 -

multiplicity

PR ———] D




The BRIDG Backbone Classes

A Person

A Organization

A Material

A StudyProtocol

A Documentation

A Activity

A ActivityRelationship

A ObservationResult

A ObservationResultRelationship

ocosc NN




The BRIDG Backbone 1 Part 1

cd View 5 - BRIDG Backbone - Part 1 /
Name: View 5 - BRIDG Backbone - Part 1
Package: BRIDG Release 1.0 - Static Classes
Version: 1.0
Author: BRIDG THC
¢Rel ease 1.0¢
CentralLaboratory
¢Rel ease 1.0¢ .
Organization Elyays/ is played ¢Rel ease _1 .functionsasis
1 0..* Laborat represented by
aboratory 1 0.* ¢Rel ease 1.0
functions a¢ is PerformingLaboratory
1 represented b
1 plays/isplayed 1 P y 0.*
by L
¢Rel ease 1.0¢
0.*  HealthCareSite
functionsas/ is I
represented b ¢GRelease 1.0e
¢Rel ease 1.0 élays/isplayed ¢Release 1.0¢ ! : Y 0.* StudysSite
Person Participant
Yy N performsat /
1 0. facility for 0
. 1
participates as isthg treatme'nt
1 /isfulfilled by location for/ isf
0+ GRelease 1.0¢ assigned to
v StudySubject
B plays/isplayed 0..*
by
. ¢Rel ease 1.0¢e ¢Rel ease 1.0e
g;aysllsplayed HealthCareProvider functions ag is Studylnv estigator
N uncti i
0. represented by
1 0.*
¢Rel ease |1.0¢e
Material
<}—— c¢Release|1.0¢
BiologicMaterial
plays/ is played gReI_ease 1.0¢
by Sp n
1 0.*
. . . ) ¢cRel ease 1.0e
¢Rel ease 1.0¢ lavs/ isplaved ¢Rel ease 1.0é'f”59d35/'5f”|f'”9d 0 StudyAgent ¢Release 1.
ManufacturedMaterial E ys/ s play TherapeuticAgent by o ApplicationSponsor
y .
1 0..x ¢cRel ease 1.0e .
Regulatedindustry functionsas/
1 represented by 0.
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The BRIDG Backbone 1 Part 2

cd View 6 - BRIDG Backbone - Part 2 /

Name: View 6 - BRIDG Backbone - Part 2
Package: BRIDG Release 1.0 -- Static Classes
Version: 1.0

Author:  BRIDG THC

¢Rel ease 1.0¢
ActivityRelationship ¢Release 1.0¢ ¢placeholdere
| Observ ationResultRelationship Observ 1R onship spl acchol @ P
¢cRel ease 1.J0e . :
Documentation may be may be onship
0.* 0.* associated from to via / associates
via / i from
. may be assocjated from via / associates to 0. to 0. 0. 1%
s may be associated to via / associates from may be ) 0
associated to via 1 1 0.*
1 1 | associates from 1 1 1
a ¢Rel ease 1.0¢
¢Rel ease 1.(0e ¢Release 1.0¢e bReI_ease} 1.0e Assessment
StudyProtocol Activity ObservationResult
1 may be
associated from
via / associates

A\ A to
0.*
¢Release fl.0¢ ¢Rel ease 1./04
PlannedStudy ScheduledActivity
is produced
1 by / may
L isfulfilled by / isthe produce ¢cRel ease 1.0p

instantiation of LabResult

isoperationalized
by / is described 0.1
by .

¢cRelease 1.0¢
PerformedActivity

0.1
1
cRelease 0e
PerformedStudy 1 1.
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The Pillars of Interoperabillity

Necessary but not necessarily sufficient

A Common model across all domains of interest
U Foundation of rigorously defined data types

A Methodology for interfacing with controlled
vocabularies

A Formal process and tools for defining
Interchange structures

E)%rce: Charlie Mead, MD, HL7
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Foundation of rigorously defined data types

A Simple vs Complex (or Abstract)
A Simple: Character, String, Text, Numeric

A Plans to use HL7 Abstract Data Type
Specification R2, which will soon become an
ISO standard

ocosc NN



Datatypes: Simple vs Complex

class DatatypeExampIeForPresentation/l

Document
StudyProtocol

blindedIndicator: BL
blindingSchemaCode: CD
confidential ityCode: CD
diseaseCode: SET<CD>
intentCode: CD
monitorCode: CD
multilnstitutionindicator: BL
phaseCode: CD
populationDescription: ST
randomizationModeCode: CD
randomizedIndicator: BL
subjectTypeCode: CD
::Document

bibliographicDe signation: ST
identifier: SET<II>
languageCode: CD

revision: ST

statusCode: CD
statusDateRange: IVL<TS>
subtypeCode: SET<CD>
summaryDescription: ST
synopsis: ST

text: ST

title: ST

typeCode: CD
universalResourcelLocator: ST

+ + + + + + + + + + + +

+ + + + + + + + + + + + +
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Interfacing with Controlled Vocabularies

A Plans to move BRIDG semantics into a
controlled environment ¢
caDSR

A BRIDG controlled vocabulary should integrate
with existing stakeholder vocabulary
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BRIDG: Concluding Thoughts

A We expect that BRIDG will transition more at the
beginning and then stablilize

A The BRIDG user community will determine the
guality and usefulness of the model

Thanks to members of the BRIDG THC: Charlie Mead,
Smita Hastak, Becky Angeles, Wendy Ver Hoef, Doug

Fridsma, Steve Sandberg
ocosc T




Collaborations and
Alllances




EDA @ cpisc

A Shared Purposes
I To improve the quality of public health

I To have one overarching standard model for
interoperability between healthcare and clinical research
information systems

A Working Relationships

I Regulated Clinical Research Information Management
(RCRIM) Technical Committee

A CDISC, FDA, NCI, others bring clinical research domain
expertise to HL7 through RCRIM and other groups

I Formal relationship - Associate Charter Agreement (MOU)
between CDISC and HL7 T since 2001

A Organizational Memberships and Collaborations
A Outreach Committee for Clinical Research (OCCR)
A Commitment to harmonize the HL7 and CDISC standards

ocosc NN




RCRIM Overview / History

A RCRIM i Regulated Clinical Research Information Management
(Technical Committee, now Working Group T name change)

A Formed as Clinical Trial Special Interest Group (CT-SIT) in 2001,
then became RCRIM TC in 2002 (joint effort between CDISC, FDA,
HL7 and pharma industry)

A  Mission

i 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.

A RCRIM Sponsors the Patient Safety Special Interest Group (PSSIG)
and the Pharmacogenomics SIG (PGxSIG)

€ cpisC



RCRIM and HL7

A RCRIM is one of 28 active HL7 Technical Committees

A RCRIM provides expertise in the following domains:
i Public Health
i Regulated Products
i Regulated Studies

A Initial focus within Clinical Research domain

A RCRIM beginning to outreach to other domains and
technical committees (e.g. EHR)




RCRIM-Sponsored Standards

A Domain: Public Health
i Individual Case Safety Report (ICSR)
i Generic Incident Notification (GIN)

A Domain: Regulated Products
I Structured Product Labeling (SPL)
I Regulated Product Submission (RPS)

A Domain: Regulated Studies
I Annotated ECG (aECQG)

i Clinical Trial Laboratory (CT Lab)
i Stability Study
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RCRIM Project Portfolio

A Clinical Trial Registries

A Protocol Representation

A Clinical Genomics

A BRIDG (Domain Analysis Model)

A RCRIM Vocabulary

A SPL (Structured Product Labeling)

A RPS (Regulated Product Submission)




Specific Collaborative Projects

A BRIDG

A Protocol Representation

A Terminology

A CDISC Content to HL7 Message

A Linking EHRs and Clinical Research
A OCCR
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Protocol Representation: Project Scope
Project Description

Protocol Representation will identify standard elements of a clinical
trial protocol that can be further elucidated and codified to facilitate
study design, regulatory compliance, project management, trial
conduct and data interchange among consumers and systems.

This work will be based upon the needs of protocol consumers, which
may include regulatory authorities, IRBs, statisticians, project
managers, site personnel and users of any downstream systems
for the management of clinical trial information.

Project Objective(s): Publication of a standard, machine-readable
model for protocol representation that will enable interchange of
this data among systems and stakeholders.

.CDlSC U;% PR Group April 2002



Protocol Representation (PR) Group

A volunteer organization of domain experts
representing the stakeholders of the
biopharmaceutical industry, NCI/NIH, and FDA
with specific expertise in developing and/or

conducting regulated clinical trials with regulated
protocols.

/PR Group is both:
I A CDISC team

I A Project Team of the Health Level 7 (HL7)
Regulated Clinical Research and Information
Management (RCRIM) Technical Committee
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Protocol Representation

3.1. Summary of StUdy DeSign > FORM: Bolded, Arial, 14pt,
Heading Level 1

This is a prospective, randomized, double-blind, ’
double-dummy, placebo controlled, forced-titration, )
multicenter, parallel group trial. Stage | or Il
hypertensive patients, age 18 years of age or older,
who meet all other inclusion and exclusion criteria FORM: Avial,
and successfully complete the placebo run-in period 14 pt, Body text
will be randomized at the site level.

Not very Useful! -
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A Document Example:
Structuring I nformatio

3.1. Summary of Study Design

This is a prospective, randomized, double-blind, double-dummy,
placebo controlled, forced-titration, multicenter, parallel group trial.
Stage | or Il hypertensive patients, age 18 years of age or older,
who meet all other inclusion and exclusion criteriaj/and successfully
complete the placebo run-in period will be randomized at the site

level.
A

Sour ce: Kristin
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A Document Example:

Structuring I nformati i
AMet ao I nfor majti on aComant
Content
Subject age description Age 18 years of age or older
Configuration Parallel group trial
Population disease description Stage | or Il hypertensive
patients
Degree of blind Double-blind

Much More Useful!
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