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SAS Clinical Data Integration
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Clinical Data Integration is the SAS solution for converting captured, legacy and
external clinical data into tabulation and analysis datasets using one unique version of
the metadata.

It delivers integration capabilities with CDISC ODM and EDC systems, and with SAS
Drug Development

It delivers out-of-the-box CDISC standard, protocol and submission elements in a
hierarchical and secured environment.

Data quality checks are provided by the Clinical Standards Toolkit as a customizable
module.

It manages single step conversion from external to SDTM data model
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Clinical Standards Toolkit — Context

[ Advanced analytics that leverage ]
Applications ]
standards-based metadata and data.
-
4 Centralized, 21CFR Pt 11
[ SAS Drug Development ] compliant storage, program
5\ execution and data exgloration. ’
\J ‘ 1 - - 3
Clinical standards & metadata
[ Clinical Data Integration ] management integrated with code
e generation functionality. r
s ) Clinically relevant functionality available to SAS
Clinical toolkit I programs
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SAS Clinical Data Integration Functional Components

(O1D]ES{0R=Tlo Mot gl s EIN\VVAS ETg[o (s S | - Integrated data standard models and associated CDISC metadata

Clinical data flow capability «Integration with SAS Drug Development

l Fast access to source and external

ke «Integration scenario with EDC, operational systems and lab files

Clinical project and study

*Project and studies definition
management

Visual data transformation +Data mapping

Generated SQL and SAS code «Traceability of conversions at level of code
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[ Integrated metadata and impact [
analysis

«Define.xml and compliance adherence is result of integration, not extra process

| -validation against controlled terminology and solution intelligence guarding over

Data quality mapping objective

*Specialized code (derived flag derivation) — complex tasks for SAS programmers

User-written SAS code integration

| -Increased efficiency between clinical data managers, programmers and project

Collaboration coordinators
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SAS Clinical Data Integration Workflow

= Import Data Standards

= Customizing Data Standards

= Configuration of Defaults

= Create a Clinical Component

= Define Domains

= Utilize Metadata in transformation process
= Monitor Development Status

= Analyze Use of Data Standard
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Importing Data Standards

Clinical DI Administration |~
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Import Wizard

. Select Metadata Source
: The following data sources are registered in the system

Import Wizard

. Select Data Standard Type
The following standards are available For impart
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* CDISC Industry Standards
shipped with SAS Clinical Data
Standards Toolkit

= Adaptable to custom
implementations

e SDTM +/-
¢ Internal Standards
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Data Standard Loaded in Metadata
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Customizing Data Standards

= SDTM Standard LB Domain
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Customizing Data Standards

= Customized LB Domain (SDTM +/-)
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Metadata ?

= Variable-level, column-level metadata

= Additional CDISC metadata : code lists,
terminology, computational derivations

= Macro metadata / parameters

= Technical metadata : servers, users, architecture

= Macro programming is really a long chain of
inputs and outputs with interfaces definitions
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Data model programming or “meta-programming”

| Data model Meta- ]

- : programming
MEIa'programmlng . Wilcock and Potula, PhuUSE2009 — paper AD10.
I Metadata o i ?

F2 Transfoirmation Control & CDISC

- o library validation standards

| Data level
SAS execution code PhySICaI data

' Data
& 'y
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Data model programming or “meta-programming”

| Data model
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Repositioning of roles in clinical data integration

Role 1 : data analyst

Base SASf programdmer that can p
transform raw data into SDTM data
and ADaM data. Data analySt

At the same time of translating the data

models into executable code, the

dhata analyst is working together with
the...

Role 2 : data modeller

The data modeller is involved in data
model programming and validation standards

of CDISC data administrator
Role 3 : clinical data manager

Assures that clinical data is of good
quality and analysis-ready

Role 4 : CDISC administrator

Administrates the clinical standards,
versions, studies and monitors manager
quality of submission data

CDISC/

Data
modeller

/

Clinical data
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Repositioning of roles in clinical data integration

Data analyst

\

Data

CDISC/ -
standards  saliiy

administrator modeller

/

Clinical data
manager
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Workflow

Review of SDTM/SDTM+

|

Target define.xml can Annotated CRF
be generated

Mapping input

Target data from

Standards definition templates

Data content level

Generation of final Validation of

Execution/publication

define.xml generated data of SAS code

Data generated T

Possibility to go back to source data (discrepancies)
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Define.xml
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What is the SAS Metadata Model ?

= Object-oriented, hierarchical model
e Objects and classes
» Associations between classes
« Inheritance of attributes and associations

e Subclassing to extend behaviours

= SAS Clinical Data Integration has extended the
SAS Metadata Model with new Metadata Types

e Studies

e Submissions
¢ Clinical Domains
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SAS language interface to metadata

= 3 methods
SAS Java Metadata Interface, the

SAS Microsoft .NET Framework Application
Services Interface, and the

Base SAS language interfaces for external
customers
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Base SAS language interface to metadata

= Procedures : metadata procedure

= Data step interface
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Base SAS language interface to metadata

* Procedures : metadata procedure

Example :

proc metadata

in="<GetMetadata>

<Metadata>
<PhysicalTable 1d=""A58LN5R2.AR000001"/>

</Metadata>
<Ns>SAS</Ns>
<Flags>1</Flags>
<Options/>
</GetMetadata>";

run;
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Base SAS language interface to metadata

= Data step interface functions (not exhaustive)

METADATA_RESOLVE(uri, type, id) Resolves a metadata URI into a specific object type

METADATA_GETATTR(uri, attr, value) Returns the named attribute for the object specified by the
URI

METADATA_GETNASL(uri, n, asn) Returns the nth named association for the object URI

METADATA_GETNASN(uri, asn, n, nuri) Returns the nth associated object of the association
specified

METADATA_GETNATR(uri, n, attr, value) Returns the nth attribute on the object specified by the URI

METADATA_GETNOBJ(uri, n, nuri) Returns the nth object matching the specified URI

METADATA_GETNPRP(uri, n, prop, value) Returns the nth property on the object specified by the
input URI

METADATA_GETNTYP(n, type) Returns the nth object type on the server

METADATA_GETPROP(uri, prop, value) Returns the named property for the object specified by the
input URI
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Base SAS language interface to metadata

= Data step interface functions
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GIVE ME A PLACE TO STAND AND | WILL

Meta-programming in SAS Clinical Data Integration

= Delivers standarized code, added-value programming
= Robust validation routines

= Collaboration between different roles in the generation
of submission-quality data : the programmer, data
modeller/mapper and the clinical data manager.

= Avoidance of creation of huge unmanageable macro
libraries and increase of re-usability

MOVE THE EARTH (Archimedes)
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