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Figure 1B Submission Data Flow – Emerging State
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Site to Sponsor to FDA Data Flow
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Outline

 Overview of the CDISC SDTM/ADaM Pilot

 Learnings from the Pilot

 The published report and package

Will not be discussing what CDISC, SDTM, and ADaM are -

assume listeners have that basic background.



Disclaimer

 All comments, statements, and opinions 
attributed in this presentation to the 
regulatory (FDA) review team reflect views 
of those individuals conveyed as informal 
feedback to the pilot project team, and 
must not be taken to represent guidance, 
policy, or evaluation from the Food and 
Drug Administration.



CDISC SDTM / ADaM Pilot Project

 Goal for the Pilot was to get initial answers to key 
questions

 What does a CDISC-format submission look like, including both 
SDTM and ADaM datasets?  

 Where are the overlaps and differences between SDTM and 
ADaM?

 Do the current CDISC standards and models meet the FDA’s 
requirements and expectations (both medical and statistical 
reviewers)?  

 What improvements can be considered to optimize the SDTM 
and ADaM models?

 And to produce a worked example implementation of the 
available CDISC standards.



http://philhord.com/phord/wp-content/development.jpg

The Reason for the Pilot Project



How?

 Conduct a case study 

 legacy data (real clinical trial data, warts and 
all)  CDISC SDTM domains and ADaM 
datasets and associated metadata

submission of case study package to FDA for 
mock review

 Identify issues to be resolved in SDTM 
and ADaM models



SDTM / ADaM Pilot Focus 

 Focus on the package and not on the process

 Choices/decisions guided by

 timeline 

 realities of a team of volunteers from multiple 

companies

 goal was the submission package and the FDA 

review

 quick, efficient, effective - not necessarily the most 

preferred option



SDTM / ADaM Pilot Focus 

 Attention to the process would detract from pilot 
objectives:

Do current standards result in package that meets 
expectations?

 The Pilot results should be reviewed with project 
objective in mind 
Utilize information on the process as a basis for 

discussion within your organization



SDTM / ADaM Pilot CDISC Tools

 Used the CDISC standards available at that time 

(with very minor modifications if any) to produce 

the pilot submission.
 SDTM IG Version 3.1.1 

 SDTM Version 1.1

 ADaM Version 2.0 

 CRT-DDS version 3.1.1 

 ODM version 1.3 

 (public comment closed May 2, 2006)  

 Custom stylesheet 

 developed by team members 

 Datasets as XPT not XML 

Note: not 

compliant

with new 

ADaM IG



SDTM / ADaM Pilot Deliverables

1. Submission package

 Includes SDTM datasets, ADaM datasets, all 

relevant metadata, analysis tables and 

figures, abbreviated final study report, 

annotated CRF’s

 Review package tied together using 

metadata in Define.xml



SDTM / ADaM Pilot Deliverables

2. Summary report of the pilot 

submission project

 issues encountered, strengths and 

weaknesses 

 incorporate what we learned from the FDA 

feedback

Both the Package and the Report are 

available via the CDISC website



SDTM / ADaM Pilot Team

 Cathy Barrows (GSK)

 Musa Nsereko (Cephalon 

/ Shire)

 FDA Co-Leaders:

 Lonnie Smith (previous)

Chris Holland

Mina Hohlen

 Greg Anglin (Lilly)

 T Friebel (SAS)

 John Gorden (Quintiles)

 Tom Guinter (Octagon)

 Joel Hoffman (Insightful)

 Susan Kenny (Inspire 

Pharm.)

 Sandy Lei (J&J)

 Richard Lewis (Octagon)

 Arline Nakanishi (Amgen)

 Gregory Steffens (Lilly)

 Gary Walker (Quintiles)

 Aileen Yam (sanofi-

aventis) 

 Yuguang Zhao(sanofi-

aventis)



FDA Participation 

 Unprecedented level of involvement

 Co-Leadership of the project

 Included medical and statistical reviewers

  12 consistently in contact with team
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Define.xml Define.xml
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FDA Review Team Comments 

After Reviewing 1st Submission

 Overall favorable impression
 Expect learning curve to be less steep when standards are being 

followed

 Severable notable comments
 ADaM datasets were important component since SDTM datasets 

are not analysis ready

 ADaM ADSL was very useful for both medical and statistical 
reviewer

 Some issues…
 Difficulties with transparency in some analysis datasets

 Difficulties with Define.xml file - primarily navigation



Changes Made to Define.xml File

 Modifications to style sheet took care of 

numerous issues

navigation

back button

additional links

 Printing issue remains



Top of Define.xml



Top of Define.xml



Issues with analysis datasets??



Regarding Analysis Datasets

 Need a clear data lineage from CRF to analysis 

 Traceability and Transparency are key

 Allows reviewers to understand (and trust) what was 
done

 Allows reviewers to examine the sensitivity of what 
was done to alternative methodologies

 Through data (e.g. flag variables) and metadata
Clear, unambiguous communication of decisions, 

analysis and results



What Was Lacking -
 Though the algorithm for performing windowing and 

selecting LOCF'ed visits was pre-specified in the SAP, 
verifying the procedure followed was not clear without 
significant investigative work

 Corrected by revising the metadata significantly, rather than 
relying solely on the text written in the SAP

 Also added variables that allowed reviewers to trace the lineage

 Reviewers were unable to test other strategies (e.g., 
including all data in the LOCF imputation rather than only 
the windowed visits)

 Corrected by including all data records in the 
analysis dataset and using flags to select 
appropriate records for an analysis



FDA Feedback after 2nd Submission

 Define file much improved

 The analysis dataset modifications met 

their needs

 The new structure and metadata provide a 

good model of what information is critical 

to a reviewer's understanding of the data 

lineage from CRF to analysis



Lessons Learned / Key Points

 Communication between sponsor and regulatory 
reviewers is essential
 Provide a “sample” submission

 verify that the Define file renders as expected

 verify the level of detail in the content is appropriate

 Agree which analysis results are “key”
 impacts the metadata to be provided

 Agree on issues regarding datasets
 including elements to include at request of reviewers

 location of certain components, e.g. MedDRA coded terms



Lessons Learned / Key Points

 Sequence followed in pilot project for creating 
datasets

How to provide metadata links between the derived 
data in SDTM and analysis datasets?

How much and how to put derived data in SDTM?

 Essential to maintain consistency between 
corresponding variables in SDTM and analysis 
datasets 

legacy

data

SDTM-

without-

derived 

datasets

analysis

datasets

SDTM-

with-

derived

datasets



Lessons Learned / Key Points
 CRT-DDS provided in a Define.xml file

Develop a style sheet
 no standard currently exists

 ensure the Define.xml file renders correctly 

Consider issue of printing 
 Style sheet was intended for web browser viewing, not for 

printing 

Define file included
 analysis datasets data definition tables

 analysis results metadata

 tabulation data definition tables

 Analysis results metadata involved extra effort
 technical aspects of the XML and style sheet

 content (documentation and links) for the Define file 



Lessons Learned / Key Points

 Addressing requests/expectations of the 

regulatory review team

Navigation in the Define file

 bookmark pane

 table of contents 

Reviewer’s guide 

 orient reviewers to various aspects of the pilot submission 

package

 link provided from annotated CRF and from Define file, as 

well as within the PDF file

 Links in Define file to PDF files

 (e.g. annotated CRF, SAP, study report)



Lessons Learned / Key Points

 Prescriptive use of metadata

Dataset specifications entered once:

 use as metadata content

 use to support automation of the data set creation

 use to support automation of order of variables in data sets to 
be the same as in the define

 use to maintain consistency with datasets and support 
automation of data set validation

Resulted in significant efficiencies

The suite of SAS macros is also available via 
the CDISC website



Lessons Learned / Key Points
 Some issues to be aware of in creating package

 Define file is crucial, must be accurate and consistent with the 
data

 Consider how to provide links between the derived data in SDTM 
and analysis datasets 

 Definition of the term “derived data”

 Design and implementation of style sheet

 Ordering of variables in the data is important, must be consistent 
with ordering in Define file

 Verify transparency regarding how data were derived and 
analyzed 

 Structure analysis datasets to facilitate reviewers performing 
sensitivity analyses as well as verifying analysis results 



Pilot Results Available on the 

CDISC Website

 Pilot submission package

Contains the final version of the submission 

package

Does not contain all analysis datasets

 Pilot project report

 Suite of metadata macros



In Using the Report and Package…
 Keep in mind the various caveats - detailed in the report

 Key points:

 One should not interpret the processes described in this report as the 
only, or the best, way to proceed with the creation of a submission using 
the CDISC standards

 The package does not necessarily represent a future version of the 
standards. 

 The versions of the standards used may no longer be the current 
versions (e.g., ADaM)

 NOT meant to be a guidance!

 Report is a sharing of learnings

 Package is a worked example

 an illustration

 one way of applying the CDISC standards

 did meet the expectations and requirements of pilot review team



CDISC Home Page -

www.cdisc.org

If not a CDISC 

member:

Go to 

“Publications 

and 

Presentations”

Finding the Pilot Results



http://www.cdisc.org/publications/index.html

Scroll down



Description

of 

project



Click on link

to download

zip file



For CDISC 

members:

Go to 

“Members” 

area

will need 

company 

username and 

password



Scroll down



Click on links

to download

zip files

Scroll down

for more



Links to the 

CDISC 

Discussion 

Board can be 

found in both 
locations.



1. Download the zip file

2. Extract the components

3. Drill down through the directory 

levels to find the table of contents 

pdf file

4. Clicking on ndatoc.pdf is one way 

to open the package





Top of Define.xml



SDTM Dataset Metadata



Individual Domain Metadata



Computational Methods for Study Day



Top of Define.xml



ADaM Dataset Metadata



ADSL Metadata



Value list for DSREAS



Analysis Results Metadata



Analysis Results Metadata



Analysis Results Metadata



Conclusion

 The goals of the CDISC SDTM/ADaM pilot 

project were met

 Package using CDISC standards met the 

needs and expectations of both regulatory 

review team medical and statistical reviewers 

 Demonstrated the importance of having 

metadata and data that provide clear, 

unambiguous communication of the science 

and statistics of the trial



Wisdom is scar tissue in disguise

Or, as one FDA Team 

Member said:

In order to get 

a standard 

we have to 

suffer



FDA Review Process 

and Reviewer 

Experience

For the SDTM/ADaM Pilot Project

P. Chris Holland, MS

For the Pilot Project FDA Review Team
February 25, 2008

•US Food and Drug Administration



•US Food and Drug Administration

Disclaimer

•US Food and Drug Administration

•62

Views expressed in this presentation are those 

of the SDTM/ADaM Pilot Project FDA Review 

Team and not, necessarily, of the Food and 

Drug Administration and must not be taken to 

represent policy or guidance on behalf of the 

FDA.



•US Food and Drug Administration

Outline

•US Food and Drug Administration

•63

 FDA Team and Review Process

 Reviewer Experiences
Overall Impression/general comments

Dataset Documentation/Metadata

Datasets
 Tabulation Data (SDTM)

 Analysis Datasets (ADaM)

Use of Review Tools

 Project Limitations

 Conclusions



•US Food and Drug Administration

FDA Review Team and Review 

Process…

•US Food and Drug Administration

•64



•US Food and Drug Administration

FDA Review Team

•US Food and Drug Administration 

•65

 16 Active Review Participants

 10 Statisticians, 3 Medical Officers, 3 Technical Staff Members

 14 from CDER, 2 from CBER

 Experience ranged from <1 year to >18 years

 Review Areas

 Neurology

 Drug Safety 

 Antimicrobials

 Gene Therapy and Blood Products

 Metabolism/Endocrinology

 Dermatology/Dental Products

 Pulmonary and Allergy



•US Food and Drug Administration

Review Process

•US Food and Drug Administration

•66

 Reviewers volunteered to examine certain 
aspects of the submission

 E.g. Safety data, efficacy data, narratives, general 
review tool issues

 20 Questions were submitted to the Pilot Project 
Team for Comment

 Reviewers posted responses to questions that 
pertained to their review by posting comments in an 
eRoom

 Weekly meetings were held to discuss 
comments and compile feedback



•US Food and Drug Administration

FDA Reviewer Experiences…

•US Food and Drug Administration

•67



•US Food and Drug Administration

Overall Impression/General Comments

•US Food and Drug Administration

•68

 Submission was well done

 Standards have great promise!

 Most reviewers on the team had no problems with 

the submitted data

 Review team was, however, a potentially “biased” sample

 Other reviewers will need experience with 

standardized data

 Tools will be needed to assist with reviewer needs

 The pilot project package can serve as a helpful 

example



•US Food and Drug Administration

Dataset Documentation/Metadata

•US Food and Drug Administration

•69

 Data definition file (Define.XML)
 Framed version found to be much easier than the version 

without frames
 Requires an extension to the ODM, however

 Concept and content were very good:
 Analysis results table:

 Computational Algorithms Table
 Controlled Terminology (Codelist) Table



•US Food and Drug Administration

Tabulation Datasets (SDTM) 

•US Food and Drug Administration

•70

 Overall, data were suitable to reviewer needs

 Data appeared to be CDISC compliant

 Derived variables were helpful
Derived data flag (QSDRVFL) 

ADAS-Cog(11) total score (in QS)
Baseline flags (QSBLFL)
Endpoint flags (in SUPPLB)

 Comments/documentation could be used to explain 
that these fields might not, necessarily, allow one to 
reproduce analysis results.



•US Food and Drug Administration

Tabulation Datasets (SDTM)

•US Food and Drug Administration

•71

 Comments and/or labels should explain what 
the variables represent
 Assume reviewers are not familiar with CDISC 

concepts and jargon

 MedDRA coding levels added to SUPPAE 
(LLTERM, HLTERM, and HLGTERM)

 Dictionary names and versions are important

 Included in TS domain

 Useful in the AE and CM domains as well 



•US Food and Drug Administration

Analysis Datasets (ADaM)

•US Food and Drug Administration

•72

 Essential component since SDTM datasets 
are not analysis ready!

Core variables such as treatment group, center, 
age, gender, etc. are not within each SDTM file.

 Overall, the data sets were very useful

Many analyses were “one PROC away”

 Structure of some files were changed based 
on FDA review team feedback

Changes facilitated “traceability”



•US Food and Drug Administration

Analysis Datasets
•73

 Efficacy Data Structures:

AVISFLGN: 1=“Observed”, 2=“Windowed”, and 3=“LOCF”

SDTM data: Original ADaM data:



•US Food and Drug Administration

Analysis Datasets

•US Food and Drug Administration

•74

 Efficacy Analysis Background:

 The SAP designated the primary analysis as the 
one that used the last observation carried forward 
(LOCF) missing value imputation.

 Data were to be excluded if there had been >3 days 
since the last dose

 Windows were constructed around each planned 
visit in order to determine the visit with which data 
would be summarized

 If more than one datum fell into a visit window, then 
the one closest to the target time was to be used for 
analysis.



•US Food and Drug Administration

Analysis Datasets
•75

 Efficacy Data Structures:

Why does the Week 24 LOCF value equal 19 and not 23?



•76

Revised ADQSADAS

 Flags were added so that the analysis data’s lineage is 

transparent to reviewers

 Flags also make it easier for reviewers to test the 

sensitivity of results to alternative methodologies

•76

Note that the forthcoming ADaM guidelines refer to a similar variable named DTYPE



•US Food and Drug Administration

Analysis Datasets

•US Food and Drug Administration

•77

 General comments
 Be consistent with what “core” variables are used in 

each file

 Adding the drug start and stop dates to every file can 
be helpful
 Helps reviewers to determine what events (e.g. lab 

abnormalities) occurred while on or off treatment

 Place variables in a logical order
 Some reviewers may prefer alphabetical ordering, but this can 

be achieved with tools– logical ordering can not

 Ensure clarity with data documentation, comments, 
and variable labels 
 Avoid CDISC jargon that reviewers may not be familiar with



•US Food and Drug Administration

Review Tools

•US Food and Drug Administration

•78

 Many different review tools and software  were 
used:
 WebSDMTM, Integrated ReviewTM (iReview), 

CrossGraphs®, S-PLUS GraphletsTM, R, JMP®, SAS®

 These were used for various review functions
 Patient profiles

 Safety summaries (AE tables, Lab shifts)

 Efficacy analyses

 Review of demographics, enrollment, and study 
disposition  

 Many of the tools were used for data 
visualization



•US Food and Drug Administration

Review Tools

•US Food and Drug Administration

•79

 The submitted data worked well with the tools

 WebSDM made specific use of the SDTM data
 SDTM compliance checking 

 Creation of graphical patient profiles

 Automatic merging of “core” (e.g. treatment group, gender, age, 
etc.) and SUPPQUAL variables into domains

 The modified domains could then be downloaded as new data files 
for use with other software and tools

 Other review tools were non-SDTM specific
 ADaM files could therefore be used

 More familiar to reviewers since they are used on all data types



•US Food and Drug Administration

Project Limitations…

Despite the successes, there are 

some project limitations to keep 

in mind…



•US Food and Drug Administration

Project Limitations

 This was a CDER/CBER project

 The standards may not meet the needs of CDRH, CVM, CFSAN 

 Limited scope

 Other therapeutic areas or study designs may face more (or 
different) challenges

 e.g. non-questionnaire efficacy data, cross-over designs, adaptive 
designs, etc.

 Does not address multiple-study submissions

 Demonstrated that the SDTM can be useful, but not that it will 
always be useful in it’s current state

 Implementer and reviewer “selection bias”

 Implementation and review by those with less CDISC familiarity 
might produce less successful results

•US Food and Drug Administration

•81



•US Food and Drug Administration

Conclusions

•US Food and Drug Administration

•82

 Great job overall

Very useful example for future submissions

 ADaM files are critical when submitting SDTM 

data

Maintaining transparency is key

 Standards have great promise

Efficiencies will come with:

 Training (for reviewers and implementers)

 Experience (for reviewers and implementers)

 Adaptation and development of review tools



•US Food and Drug Administration

Conclusions (continued)

•US Food and Drug Administration

•83

 FDA is committed to standards

CDISC is mentioned throughout the FDA’s draft 

PDUFA IV IT Plan
 (a rolling 5-year plan on how FDA will automate business processes 

and develop IT systems to support PDUFA IV performance goals)

 http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf

 ADaM datasets specifically referred to as being “pilot tested by CDER 

review staff” (page 26).

http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf
http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf
http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf
http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf
http://www.fda.gov/OHRMS/DOCKETS/98fr/07d-0481-gdl0001.pdf
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