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PhUSE CSS Emerging Technology

 FDA/PhUSE Computational Science Symposium
(CSS) is a collaborative effort between industry
and the FDA to work on implementation of data

standards

* |n 2013 a new working group was established
focusing on the following emerging technologies:

— semantic technology (now in a dedicated working group)
— Metadata management

— Cloud computing

— Big data

* The ET WG has re-organized in 2014



Metadata Management Project Goals

Changing landscape: need for concept based
Metadata Repository (MDR) from protocol to
data submission



Project Team Deliverables

e Metadata Definitions Document

http://www.PhUSEwiki.org/wiki/index.php?title=Metadata Management

e Comments to FDA Guidances

Submitted to the FDA docket (by the May-2014 deadline)
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Approach

Master Data Management

 ~ .
Synonym \ Reference Data Management; MDM

Definiton & [Gartner — Magic Quadrant for Master Data Management of Customer Data Solution]
http://www.gartner.com/technology/reprints.do?id=1-1CK9UDO&ct=121019&st=sb
MDM is a technology-enabled discipline in which business and IT work together to ensure the uniformity,

accuracy, stewardship, semantic consistency and accountability of the enterprise's official, shared master data
assets.

source

[Source: Master Data Management]

Master Data Management (MDM) is the collective application of governance, business processes, policies,
standards and tools facilitate consistency in data definition.

The idea of Master Data focuses on providing unobstructed access to a consistent representation of shared
information [Source: SAS White Paper on Supporting Your Information Strategy with a Phased Approach to
Master Data Management

Description Master Data Management (MDM) comprises of a set of processes and tools that consistently define and
manage the master data and master reference data of an enterprise, which are fundamental to the

company’s business operations.

MDM has the objective of providing processes & tools for collecting, aggregating, matching, consolidating,

quality-assuring, persisting and distributing such data throughout an organization to ensure consistency and

control in the ongoing maintenance and application use of this information.

There are different models for master data management —the 2 main extremes are

. Centralized model — where all data are managed within a central data store and pushed to the different
applications within an organization.

. Decentralized model (registry) where the master data are managed within each applications but then
reconciled through a registry systems to federate.

Example Specific products from vendors such as INFORMATICA, IBM, Software AG,...

Recommended Set of processes and tools needed for the deployment of master data and master reference data within an

.. organization.
definition y,

—




Metadata

(Organization/ Enterprise Level) (Drug Level)

Drug
Metadata

Metadata

Structural
Metadata

Descriptive
Metadata

Drug Structural
Metadata

—_—

Drug Descriptive
Metadata

Process
Descriptive
Metadata

Semantic
Descriptive
Metadata

Process
Descriptive
Metadata

Semantic
Descriptive
Metadata

Study
Metadata

Study Structural
Metadata

Study Descriptive
Metadata

—l—Subset of IDMP standard + CDISC (CDASH, SDTM for a compound)——p—— ‘ ‘

Subset of CDISC CDASH, SDTM standard
(based on company best practice)

Process
Descriptive
Metadata

Semantic
Descriptive
Metadata




Definition

Structural
Meta

Master Data
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Master Data
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| Content
(transactional data)
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Transactional Application
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Standard Development
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How Controlled
Vocabularies are described
and used

C16576 + F

Concept
Identifiers i

Concept
Representation

ISO 21090

Datatypes — the
CD Concept

F (Primary)
@signationsx
Codes Female [{ female
C16576 for F

Code
System
Versioning

Code
Systems

Value Set
Definition

Value Sets

Value Set \\

Versioning

C66731 for SEX

Descriptor

inspired from Julie James,
BlueWave Informatics

Controlled
Terminology

In define.xml (machine processable):

* Code System (Codelist Context):
nciExtCodelD (not directly processable
— URI instead)

* Value Set (Codelist) CUI for SEX:
C66731

* Code CUI for Designation F (Female):
C16576

'} . ’)

Value Set & Code with CDISC example




Interoperability




Data Pooling, Integration, Aggregation

Dataset 1

‘.’

Dataset 2

Dataset 3

AGGREGATION
Additional
grouping or
derivation of data

—

POOLING Transformation,
Storing data mapping or

together without harmonization of data
changing (ETL process)

INTEGRATION:

the datasets



Lessons learned (Compiled from
different team members)

Efficient Data Integration and compliance to regulatory standards does not start
after pooling (retroactive approach); it starts with the protocol (proactive

approach)

A proactive approach is based on two components:
o Definition of Master Data (Drug Products, Studies, Sites, Investigators, ..) and

associated descriptive metadata
o Definition of study structural metadata — aka study specific data standards —
as a subset of the enterprise wide variables and value sets contained in a

Metadata repository (MDR)

To be manageable, variables in an MDR need to be grouped in semantically
meaningful "clinical research concepts" (CRC)



CHANGING LANDSCAPE :
Enforcing data standards from protocol onwards

Retro-active approach from

paper protocol,

b R I 0 B B N |

(@ (

& J
Ny P By ¥ -
SDTM irial Reposiury SAS 8 %
(Clinical Data) repository | g ©

. Brand data mart
Sclentlflt_: Data “on demand”
Repository
Health economic
brand data mart

« Different interpretations of
same protocol

 Limited standards

« Time to build integrated
SDTM data sets

Courtesy of Isabell de Zegher
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Derived Data for submission
(CDISC ADaM, Table Listing Figure)
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* One single interpretation of
protocol

* Increased efficiency, consistency
& quality through standards

* Reduced time for integration and

secondary data use PAREXFEL



CONCEPT BASED MDR :
Protocol is not about variables but about concepts

Period S - : -
Week 2 0 1 2 3 Annotated eCRF for Patient Demography
vg! l z } - " Visit Date of visit EI

Type of contact Vaat Visit call Visit u Demography
Inclusion and Chmical evaluation:
g X Date of bith:  [DOB1D Age (years): AGEDRVIN
D8Nt L X ! Sex:
m‘-)‘u] Emm :‘ Predominant race: I@
Inchusion and Exclusion Crtena X X Source of subject referral @ Specify @
Randoouzation X
Central Laboratory Testing-
HoAlc X*
Liped Profle ' (m fastingz state) X*
Biochemistry * ) &
§emn: mm' Test X : If the subject is a screen failure, Click here
nm If you need to correct the Subject’s Initials, please enter correct initials and Click on the push button below
Drspensation of msulm glargme of premuwed X x
msulin and coresponding taining ) ) Correct Subject Initials Click here to correct initials
Duspensation of msulm Zlubsme f needed (see
secaon 9.1 31\ and (mpm m The subject’s data are consmerid clean SBJDTA1C _
[ Accountability of Tavestizational Products X X | | | X | | | | | X |
Plasma Qucose Self-Monitoning:
Daspensation of plasm zhucoss meter X
Dispensation and collecnon of dianes X X X X
“Traunm= of the patient (PG meter. diary) X X
Plasma glucose values of 3 consecunive days X X
m the week befors the viat - -
J-point plasma ghucose profile of 3 X
consecutive davs in the waek before the visit *
Inswm dose(s) of the day befare the visit X X X X X X
Treatment Sansiacton Questoonaires X | | | | | | | SDTM data. Set SAS
Hypoziycemn EEFEC P  (different t variables names
AE 'SAE To be assessed troughot

and_different structures than

eCRF)

Courtesy of Isabell de Zegher



CONCEPT BASED MDR:
CDASH/SDTM can be organized by CRC

Peniod
':;‘ CDASH Question | CDASH SDTM
Trpe of contact Variable Variable
Inclusion and Climical evaluation: ;
i What is the sex of SEX SEX
'~ the subject?
Psow s oo Vs What is the subject’'s| BRTHDAT or | BRTHDTC
Inchusion and Exclusion Cntsna i
Easiociaon — date of birth? BRTHYR
o o BRTHMO
eiiin BRTHDY
Scnmhem Test
Do o7 s ] : What is the ethnicity | ETHNIC EHTNIC
msulin and commesponding tmining SUbjeCt : )
e o i fie T of the subject”
mma-;;m What is the race of | RACE RACE
Dot s colecon f s the subject?
Traitinz of the patient (PG meter. Gary)
B Oew bem e What is the subject's| AGE AGE
7-point piasma ghicose profile of 3 )
mmg‘;’&“mm?&m age:
[ Efcac ad Sl What are the age AGEU AGEU
[ Erpogieemi units used? /
+ Sampling done the week befare the visi eCRF content \ SDTM

Courtesy of Isabell de Zegher description




Conclusions

Let us speak the same language

We need to change the way we consider compliance to data standards and
data integration:

o From a retroactive way (building define.xml at submission)

o To a proactive approach (study data standards defined at study setup)

We need new tools to manage metadata: Concept based MDR
o Grouping variables into semantically meaningful concepts (following
industry wide patterns)
o Linking data sources (e.g, CDASH based collection) to data submission
(SDTM) variables
o Linking with controlled terminology
o With capabilities to handle standards versioning
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