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Progress towards required Standardized Study Data 

1980s
• CANDAs
• Guidelines on 

Format and 
Content of Stat/ 
Clin Sections 
of Application

• SAS datasets

1999
• SAS Transport 

v5 support for 
data exchange

• CDISC-FDA 
Submission 
Model 
Collaboration

2003
• SDTM 1.0 

Released

2004
• FDA Support for 

SDTM 
Submissions

2005 
• Define.xml 

referenced in 
FDA Study 
Data Specs

2016 
• Required 

Standardized 
Study Data 
begins 
December 17

• SDTM, ADaM
& Define.xml

• Other 
Standards in 
the FDA Data 
Standard 
Catalog



Metadata Driven Workflow
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Reverse Metadata Workflow
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Metadata Driven Workflow Contd..

RaceRaceRace

SDTM ADaM TLF

SDTM Metadata ADaM Metadata TLF Metadata
Race

Data Collection



Metadata Driven Workflow Contd..

SAS programs SAS datasets

Final RTF output

TFL Shells Repository 

Pop-up of the TFL Shell by just mouse drag 

SAS Macro Processing 
SDTM & ADaM datasets 

Figures



Standardization at what level ?

• PRM (Protocol 
Representation 
Model)

Protocol

• CDASH (Clinical 
Data Acquisition 
Standards 
Harmonization)

Data Capture
• SDTM (Study 

Data Tabulation 
Model)

Data 
Tabulation/Storage

• ADaM (Analysis 
Data Model)

Analysis Reporting
• TLFs (Tables, 

Listings and 
Figures)

Reporting

10%

30%

45%

85%



Programming Capabilities Type – Past/Present/Future

Programmers

>15 Years

Clinical Programmers

Statistical Programmers

<5-15 Years

Standards 

Clinical Programmers

Statistical Programmers

Data Scientists
Data Visualization

Present

Data Scientists

Data Visualization Data Dynamics

Automatic Data Reporting

Standards 

Clinical Programmers

Statistical Programmers

Future



Statistical deliverables – Past /Present/Future
Deliverables >15 Years Ago Present Future

Analysis/ADaM dataset -

Spec for (Analysis/ADaM dataset) -

define.pdf

Annotated CRF - *

SDTM dataset -

define.xml -

Reviewers Guide - **

* Automated
** Electronically Automated



Skill set – Past/Present/Future
Skill Set >15 Years Ago Present Future

Management skills for Lead
Programmers

- á á á

Communication - á á á á á

CDISC Knowledge - á á á

Statistics knowledge á á á á

Clinical understanding á á á á á

Writing specifications - á á á

FDA Guidance - á á á á

Data Modeling and Scripting - á á á

á



Submission and Take away

Health Authorities

Health Authorities

Sponsors

Paper Based Submissions

Electronic Submissions

Sponsors

Health Authorities supervising and generating reports real time  

PA
ST

PR
ES

EN
T

FU
TU

R
E



FOCUS



Thank you 

Ajay Sinha
Novartis 

Email – ajaysinhacr@gmail.com 


