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Clinical Data and Documentation 

 
 Using Analysis Metadata to 
 Drive Data Production and Documentation 

 
• Clinical data is useless without context 

• Reviewers need to know: 
- what’s in there 
- how it got there 
- how it was used in making the case for Safety and Efficacy 

• DEFINE.XML is the way to communicate this 
• The submission package must be complete, correct, and 
conforming 
• Metadata and automated processes are key 
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Define.XML Standard for Clinical Data 
 

Status of the Define.xml Standard 
• Define.xml 1.0 was published in 2015 

–  Ten years without updates is quite a run 

• Define.xml 2.0 Draft published in August, 2012 
• Define.xml 2.0 Final published in March, 2013 

–  Yes, we’ve already had it for two years! 

• The Analysis Results Metadata (ARM) extension was 
published in January, 2015 

• OpenCDISC Community supports version 2.0. You can 
use it to create and edit Define content, and generate 
XML.  Does not support ARM yet. 



What’s New in Define 2.0 

•  You need to round up more details for Comments, 
Methods, Origins and Codelists 

•  It accommodates more useful descriptions of 
datasets 

•  New, stricter rules are enforced for some content 

•  The key innovation is to use WHERE clauses to 
define value-level items.  This is a game-changer. 

•  Analysis Results Metadata! 
The first visualization of ARM was in the ADaM 2.0 
Implementation Guide, published in 2006.  We’ve been holding 
our breath for almost nine years… 



Analysis Results Metadata in Define 2.0 



Not Just for SDTM or ADaM 

Hardly anything in the define.xml standard even 
references CDISC data standards.  You can use it for 
any tabulations or analysis data. 

  (In fact, maybe any research data.) 
             (In fact, maybe any data…) 

• Studies, datasets, variables, value-level items, 
codelists, aCRFs and Reviewer’s Guides are still the 
same things, with or without a CDISC standard… 



Why Use it for “Item 11” or Other Data? 

The same 1999 Guidance that defined the “Item 11” 
data format also has a specification for define.pdf.  Why 
not just produce that in a Word doc and pdf it? 
Define.xml yields better documentation at a lower cost. 

• The 1999 define.pdf spec has no place for value-level metadata.  
This can be a big shortcoming, especially for analysis data. 

• The format does not support the same precision and quality of 
documentation that your reviewers will get in other studies. 

• Automated production and validation tools for define.xml reduce 
manual production and QC by a lot, and deliver better quality and 
integrity in the final product. 

• It’s a great QC check for the data as well. 

• You can use one documentation process for all your data. 



Not Just for Documentation 

Define.xml is based on the ODM data interchange 
standard, so it can also be used for purposes unrelated 
to documentation. 
There are current applications that use it simply as a 
metadata repository. 
 
•  The XML format CDISC terminology files you can download 

from the NCI website are Define.xml 2.0. 
•  OpenCDISC Community uses these files as its terminology 

repositories.  This is how you install new terminology versions in 
the software. 

•  Sponsors can use it to manage their sponsor-defined extensions 
to CDISC terminology. 



Opportunities for Automation 
Metadata-Driven Data Production and Documentation 

 •  Use metadata to define structure of datasets 
–  Attributes: type, length, label 
–  Order in data vector 
–  Associated code lists 
–  Key variables 
–  Value – level  

•  Use metadata to generate Define.xml 
•  Use programs to verify integrity of submission 

–  Data <-> documentation 

•  Use metadata to generate analysis summaries 
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The analysis task is driven by 
dataset and report specifications
based on the SAP and mockups 
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Scope of Standards
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Standards set 
requirements for �
the end result, 
but say nothing 
about a process to 
get there.

That’s your call
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�

Why not use the �
same specifications 
for both production �

and documentation?
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Using the same 
metadata for 

production can ensure 
the integrity of the 

entire package of data 
and documentation.
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Step Description 

Confirm that datasets are clean User defined QC process.  
**Consider user diagnostics**   

Convert datasets to transport format User defined conversion program.   

Prepare define.xml input metadata   
 

Required categories of metadata are study, 
document, dataset, variable, value, and codelist.  
**Consider user diagnostics  
and methods to embed links** 

Generate define.xml   
 

User defined or OTS generation process.
  

Run OpenCDISC diagnostics   Review diagnostics and make corrections as 
needed. 
Diagnostics that are considered acceptable 
should be written up in the ADRG.   
 

Write Analysis Data Reviewer’s Guide Use the PhUSE ADRG template as referenced in 
FDA’s Technical Conformance Guide. 
Provide details based on analysis dataset design. 
When complete, convert to PDF.  Follow ADRG 
Guidelines to finalize. 

Typical steps to produce eCTD 



Step Description 

Generate define.pdf if using define.xml 1.0 
 

This step is not needed when using define.xml 2.0. 
 

Copy datasets and documentation to delivery folder
  

 

Folder names are based on eCTD standards: 
\analysis 
   \adam 
        \datasets 
        \programs 

FDA now asks for programs to be submitted. 
Identify and segregate all submitted code.  
 

Identify programs to submit. 
Consider including a  program index in the 
documents submitted, or in ADRG.  

Finish hyperlinking of pdf documents if using 
define.xml 1.0.  Test your hyperlinks! 

Additional hyperlinking is not needed when using 
define.xml 2.0. 
 

Typical steps continued 



What does package integrity mean? 
•  Define.xml (and associated docs) match dataset content: 

Contains all (and only) existing datasets and variables 
Match on all attributes 
Content matches associated codelists 
 

•  Datasets are consistent with relevant CDISC standards (if used): 
Consistent with published naming conventions and attributes 
Populated per rules in standards 
 

•  Define.xml (and associated docs) are technically conforming: 
Well-formed XML 
Render properly using style sheet 
All  navigation and links work correctly 
Legitimate values for non-displayed variables (mandatory, signif digits) 

•  In Define.xml 2.0 the ‘package’ can include analysis results metadata 
This will involve new consistency rules 



Structural Consistency 

•  Consistency between define and the structure of 
datasets: 
 
All/only the datasets in submission are in define 
All/only the variables in submission are in define 
 
Data description matches content of datasets 
Dataset names, labels, descriptions and keys match 
Variable names, attributes match structure of 
datasets 



Conformance with Standards 



Define.xml
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CDISC standard conformance 



If OpenCDISC over-errors: 
what to do? 



Review, fix, and document 



ADRG Conformance Summary 



Other Useful  
Consistency Checks 

•  Key variables in domain actually identify unique records 

•  A Codelist should reflect the variable’s permissible value set 

(for example, for a lab dataset list only the units that were used, 
not all possible lab units) 

•  Codelist values are appropriate type for variable 

•  No unused codelist names 

•  Length of variable is appropriate for a numeric variable  
   (e.g. 8, not 1) 

•  Order of variables in define.xml matches order in dataset 



Samples of define.xml  
metadata 

 
based on 

CDISC pilot project data 
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Alternate  
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Embedded links in the define.xml can take the user 
directly to more detailed explanations in the ADRG. 



Define.xml 2.0: 
What’s Changing? 

•  Value-level much more flexible 
•  Ability to attach comments to entries 
•  Where clauses 
•  Analysis Results metadata 

•  Some metadata structures will be 
different 













title1 ‘Table 14.2.2’; 
title2 ‘Laboratory Summary’; 
data file ; 
    set adamdata.adlbhy ; 
    where (paramcd = 'HYLAW') ; 
    keep  usubjid paramcd avalc avisit avisitn  ; 
run ; 







•  Using the same metadata to drive both production 
and documentation makes a better quality product. 
 

•  Most processes, and many diagnostics, will apply 
whether the data is CDISC or not. 
 

•  Use OpenCDISC, but also consider developing your 
own additional diagnostics. 
 

•  Define 2.0 requires somewhat different metadata 
from 1.0, but allows greater flexibility and clarity. 
 

•  In Define 2.0, the concept of integrated metadata can 
extend to analysis results. 

Conclusions 
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