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WHY NOW?WHY NOW? CONVERGING FORCES

• Regulatory/Health Authorities 
• EMA publish clinical-trial data and enable access to full data 

https://www.clinicaltrialsregister.eu/ (ABPI monitoring)   revising EU directive to 
include data

• FDA http://www.clinicaltrials.gov/   JANUS 
• NCI funded research publish data with the publication

• Patients
• Patient advocacy groups
• Informed and active patients

• Consortiums, other
• CEO Roundtable LSC Task Force
• NICE and the AllTrials campaign to make all clinical trial data available for public 

scrutiny
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WHAT TYPE OF DATA ARE SUBJECT FOR INTERNAL AND 
EXTERNAL SCRUTINY ?
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CONTRIBUTION OF CLINICAL DEVELOPMENT TO 
TRANSPARENCY

1. Enhance and analyze clinical data quality, continued dedication to audit & 
compliance

2. Standardize data, ready for analysis
3. Analyze data in early stage, before submission and after pooling of trial data
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1. DATA QUALITY1. DATA QUALITY DATA QUALITY TECHNIQUES IN CLINICAL DEVELOPMENT

• Master Data Management for clinical development
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EDCEDC

LegacyLegacy

LABLAB

IVRSIVRS

eDiaryeDiary

MDM FOR CLINICAL 
DEVELOPMENT CONNECTING OPERATIONAL DATA SYSTEMS
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MDM FOR CLINICAL 
DEVELOPMENT MANUAL CONNECTION OF PARTICIPANTS TAKES TIME

Participant

Clinical Programmer
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MDM FOR CLINICAL 
DEVELOPMENT WHAT IF WE HAVE A MASTER DECODER KEY RING?

Participant

Clinical Programmer

MDM
HUB
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MDM FOR CLINICAL 
DEVELOPMENT MDM IS DIFFERENT THAN DATA WAREHOUSING

Data Warehouse MDM

Data Content

Historical content.

Multiple, disparate subject areas.

Integrated data.

Single subject area.

Manages and maintains links to the authoritative
source.

Usage
Analytics.

Reporting and provisioning of historical, multi
subject area content.

User oriented; access via SQL.

Up to the moment identification.

Retrieve and synchronize data from other systems.

System facing; SOA access.

Integration & Load Batch loads typical.

Transactional if latency is an issue.

Integrate data upon creation.

Can be batch or real time (online).

Data Transformation Standardization unique to each DW.

Code developed/maintained for each feed.

Master data elements standardized.

Data manipulation is handled by centralized rules
engine.

Dramatically less maintenance.

Data Remediation Data quality checking and cleansing
recommended.

Infrequently occurs.

Data cleansing and validation are core.

Data can be cleansed in a manner transparent to the
source system.
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2. DATA 2. DATA 
STANDARDIZATIONSTANDARDIZATION CDISC STANDARDS / SDTM WAREHOUSES

• Bringing data together across 
• SAS Clinical Standards Toolkit and SAS Clinical Data 

Integration
• Enhanced data standardization leads to bringing 

together relevant domains more efficiently
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QUESTIONS ENABLED BY AN SDTM WAREHOUSE

Which studies 
had a 

crossover 
design (based 
on information 

in 
title/objectives)

How many 
subjects were 

involved in 
phase I studies ??Were there any 

trends in the 
efficacy variable xx 

over time when 
comparing 

treatment groups xx 
and xx, and was 
this different for 

men and women ?

Which studies 
used efficacy 

parameter xx ?

How many subjects 
aged xx-xx had 

event xx in studies 
of a planned 

duration up to xx 
weeks and 

containing at least 
xx treated subjects ?

Questions from Vervuren, Organon
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Scientific 
flexibility
Scientific 
flexibility

Well-defined 
standards

Well-defined 
standards

TEXTTEXT

CHALLENGE FUNDAMENTAL PARADOX OF CLINICAL DATA 
WAREHOUSING RESOLVED

Optimized to 
address scientific 
and medical 
objectives
Easy adaptation 
to new 
requirements

Optimized for 
integration and 
standard analysis
Easy integration 
and automation
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CLINICAL 
WAREHOUSES REQUIREMENTS

• Provides access to organizational data
• Different source systems in clinical : Safety, EDC, CTMS, SAP

• Data is consistent
• Coded against MedDRA version, lab normal ranges, AECODE

• Data can be separated and merged as needed
• User should be able to merge and use analysis-ready data as required

• Data warehouse is not just data
• Final transformation is not end-point of data

• Separate finalized from data “in a state of flux”
• Closed studies and ongoing studies

• Data quality is of highest importance in a warehouse
• Don’t bring data together of mixed quality
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SAS CLINICAL SAS CLINICAL 
DATA DATA 

INTEGRATIONINTEGRATION

SAS CLINICAL DATA INTEGRATION FEEDS SDTM 
WAREHOUSE (1)

• Data Harmonization
• Data Conversion and Mapping
• Missing Data
• Possibly, Processing / Calculation (derived data)
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SAS CLINICAL SAS CLINICAL 
DATA DATA 

INTEGRATIONINTEGRATION

SAS CLINICAL DATA INTEGRATION FEEDS SDTM 
WAREHOUSE (2)
• Near real-time or high-frequent EDC extraction based 

on ODM
• Built-in SDTM (CDISC), ADaM, SEND, CRT-DDS, ... 

data models
• Check data consistency against SDTM
• Re-use for standard SDTM domains (warehouse)
• Data integration technology integrated :

• Data Integration library for managing incremental data 
transfers

• XML transfer capabilities
• Reading from source system and writing to SAS Drug 

Development
• Next version of SAS CDI will be able to read define.xml 

and translate in standards templates
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3. ANALYTICS3. ANALYTICS

• Real-time and visual analysis of clinical data
• Analysis of efficacy and safety
• Cost-effectiveness or the fourth hurdle

Visual Analyst
User
Formulate business 
questions
Validate (intermediate) 
results

Data Preparation Expert
Data preparation

Statistician
Produces statistical and 
scientific report for user
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PRODUCT 
PORTFOLIO 
OVERVIEW 
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SAS® Industry Solution
BUSINESS

SOLUTIONS Performance 
Management

Governance, 
Risk and

Compliance

IT 
Intelligence

Risk 
Management

Sustainability
Management

Customer
Intelligence

JMP® Data Discovery & Visualization

SAS® Analytics

Data 
Mining 

Forecasting
and 

Econometrics

Operations 
Research

Quality 
ImprovementStatisticsText Analytics

Model  Management and Deployment

ANALYTICS

SAS® OLAP ServerSAS® Scalable 
Performance Server

SAS® ACCESS
Data Surveyor

SAS® Enterprise Data Integration Server

DataFlux® Data Management

DATA
INTEGRATION

HIGH 
PERFORMANCE 

ANALYTICS

IN DATA BASE

GRID

VISUAL 
ANALYTICS
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