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INTRODUCTION
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INTRODUCTION
Define.xml:

• Crucial machine-readable document

• Outlines the metadata of (submitted) datasets

• Plays a vital role in the regulatory review process

• Version 2.0 published in March 2013 and version 2.1 published in May 2019

• March 2023: the FDA recommends using Define.xml version 2.1 for any study initiated on or after March 15, 2023
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INTRODUCTION
• Define.xml v2.0 for submitted SDTM, ADaM, or SEND datasets must comprehensively outline the metadata used to 

describe:

o (Submitted) datasets

o Variables

o Possible values of variables when appropriate

o Controlled terminologies

o Codes

• Define.xml v2.1

o Improved identification of the standards 

o Improved referencing of controlled terminology versions

o Updated approach to def:Origin
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GENERAL PROCESS FLOW
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GENERAL PROCESS FLOW 
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GENERAL PROCESS FLOW 
STEP 1: CREATE ADAM SPECIFICATIONS

• Our template includes the following sheets:

o Table metadata: Describes the included ADaMs

o Variables metadata: Describes the variables in the ADaMs and their traceability

o Value level metadata: Describes the metadata associated with Basic Data Structure parameters

o Codelist metadata: Describes codelists copied from the SDTM specification or codelists specific to newly created ADaM variables

o Computational Algorithms: Describes the derivations of derived variables

o XML parameters: To describe study-specific parameters such as the study identifier, study description, and supplemental documents



YOUR LIFE SCIENCES DATA EXPERTS 9

Filling out the ADaM specification template can be time consuming, so here 
are a few tips to streamline the process:

1. Use the CDISC library (https://library.cdisc.org/browser/#/) to your advantage 

2. Use conditional formatting in your ADaM Specification

3. Use SAS macros and Excel functions to ease filling in the specification, when possible

GENERAL PROCESS FLOW 

https://library.cdisc.org/browser/
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STEP 2: TRANSFORM ADAM SPECIFICATION INTO DEFINE SPECIFICATION

o Instructions
o Table Metadata
o Variables Metadata
o Value Level Metadata
o Computational Algorithm
o Comments

o Standards
o ODM
o Global Variables
o Metadata Version
o Supplemental Docs
o Analysis results Metadata

The Define specification, similar to the ADaM specification, is an Excel spreadsheet that includes various sheets. 
Here is a list of the sheets included in our Define specification:

GENERAL PROCESS FLOW 
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STEP 3: GENERATE DEFINE.XML
• Each sheet of the Define specification → SAS dataset

• PROC TEMPLATE codes should be included that define the specific structure for the XML files, using a SAS macro: 

%MACRO DOINCLUDE(PROGRAMNAME);
 %INCLUDE "&PROGPATH.\&PROGRAMNAME..sas";

%MEND DOINCLUDE;

• Information from the different Define specification sheets should be combined with the appropriate PROC TEMPLATEs 
to create several XML files: 

LIBNAME TMP_XML XML “&DEFINE.\&STUDY_ID.\Tempdata\FileName.xml!” 

tagset=TMP.TagsetName;

PROC COPY IN=WORK OUT=TMP_XML;

  SELECT SheetName;

RUN;

• The different XML files → the final Define.xml output

• To view the Define.xml in a browser-based report, an XSL stylesheet should be referenced and used. 

GENERAL PROCESS FLOW 
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STEP 4: VALIDATE THE CREATED DEFINE.XML

• Creation of Pinnacle 21 report 
o To validate the Define.xml file

o Run Pinnacle 21 in standalone mode and in combination with 
the study datasets in v5 Transport Format

• Visual Checks 
o Have another programmer review the Define.xml file

o QC Checklist 

GENERAL PROCESS FLOW 
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TIPS AND TRICKS 
TO UPDATE DEFINE V2.0 TO DEFINE V2.1



YOUR LIFE SCIENCES DATA EXPERTS 14

Major enhancements introduced in Define.xml v2.1 that have an impact on the 
creation of the ADaM Define.xml: 

• Identification of CDISC standards using the new elements def:Standards and def:Standard

• Datasets section: 
o Support for Subclasses, using the new element def:SubClass
oAdded reference to applicable ADaM IG for each dataset

• Controlled Terminology referencing the applicable standards

• Updated approach to def:Origin

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1
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TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1

IDENTIFICATION OF CDISC STANDARDS: 
In Define.xml v2.1, the def:StandardName and def:StandardVersion attributes were 
deprecated and replaced by the def:Standards and def:Standard elements 

<def:Standards> 

<def:Standard OID="STD.ADaMIG"  

 Name="ADaMIG"  

 Type="IG"  

 Status="Final"  

 Version="1.1"/> 

<def:Standard OID="STD.CTA"  

 Name="CDISC/NCI"  

 Type="CT"  

 PublishingSet="ADaM" 

    Status="Final"  

 Version="2017-09-29"  

 def:CommentOID="COM.STDCT.01"/> 

<def:Standard OID="STD.CTS"  

 Name="CDISC/NCI"  

 Type="CT"  

 PublishingSet="SDTM" 

    Status="Final"  

 Version="2018-06-29"  

 def:CommentOID="COM.STDCT.02"/> 

</def:Standards> 

<def:CommentDef OID="COM.STDCT.01"> 

<Description> 

<TranslatedText xml:lang="en">ADaM CT is applicable for a few variables 

only. 

      </TranslatedText> 

</Description> 

 

</def:CommentDef> 

<def:CommentDef OID="COM.STDCT.02"> 

<Description> 

<TranslatedText xml:lang="en">SDTM CT is applicable for variables 

copied   from SDTM to ADaM. 

      </TranslatedText> 

</Description> 

</def:CommentDef> 
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To create it, we recommend to adjust only Steps 2 and 3 of the general process flow. 
• For Step 2: Use macro variables: 

The information gathered via the above SAS code will be presented in the Define specification as follows:

• For Step 3: The information stored in the Define specification can be used to create the Define.xml using SAS: 

Data Standards; 

  LENGTH L1-L7 $200.; 

RETAIN L1-L7; 

L1=”STD.CTA”; L2=”CDISC/NCI”; L3=”CT”; L4=”&ADAMCT.”; L5=”FINAL”; L6=”ADAM”; 

L7=”COM.STDCT.01”; output; 

L1=”STD.CTS”; L4=”&SDTMCT.”; L6=”SDTM”; L7=”COM.STDCT.02”; output; 

L1=”STD.ADaMIG”; L2=”ADaMIG”; L3=”IG”; L4=”&ADAMIG.”; L6=””; L7=””; output; 

Run; 

%DOINCLUDE (Standards); 

LIBNAME TMP_XML XML “&DEFINE.\&STUDY_ID.\Tempdata\STD.xml!” tagset=TMP.standards; 

PROC COPY IN=WORK OUT=TMP_XML; 

  SELECT STANDARDS; 

RUN; 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1



YOUR LIFE SCIENCES DATA EXPERTS 17

DATASETS SECTION: 
• Support for Subclasses - In Define.xml v2.1 a new child element of def:Class is introduced: def:Subclass, to further 

group or classify the datasets, when applicable. 

• Reference to applicable ADaM IG for each dataset – In Define.xml v2.1 dataset metadata is also referencing the 
applicable ADaMIG version for each dataset separately. 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1

 <ItemGroupDef OID="IG.ADAE"  

 Name="ADAE"  

 Repeating="Yes"  

 IsReferenceData="No"  

 SASDatasetName="ADAE" 

    Purpose="Analysis" 

 def:Structure="one record per subject per adverse event" 

 def:StandardOID="STD.ADaMIG 1.3"  

 def:ArchiveLocationID="LF.ADAE"> 

… 

<def:Class Name="OCCURRENCE DATA STRUCTURE"> 

       <def:SubClass Name="ADVERSE EVENT"/> 

  </def:Class> 

  … 

</ItemGroupDef> 
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For Step 1: We recommend updating the ADaM specification template. 

To avoid any Pinnacle 21 issues, we recommend to provide a drop-down list for Subclass.

For Step 2: SAS code used to create the Define specification needs to be updated to also get the Subclass information 
into the Define specification under the TableMetadata sheet: 

For Step 3: The information stored in the Define specification, will need to be used to create the Define.xml 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1

%DOINCLUDE (ItemGroupDef); 

LIBNAME TMP_XML XML “&DEFINE.\&STUDY_ID.\Tempdata\ItemGroupDef.xml” tagset=TMP.ItemGroupDef; 

PROC COPY IN=WORK OUT=TMP_XML; 

       SELECT ItemGroupDef; 

RUN; 
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• The controlled terminology section in Define v2.1 is 
enhanced by referencing the CT standard version. When the 
controlled terminology is sponsor defined, a 
def:IsNonStandard attribute is used to indicate that the 
codelist is “Non Standard”: 

• XML file will need to include def:IsNonStandard and 
def:StandardOID (when applicable): 

 
 

CONTROLLED TERMINOLOGY REFERENCING APPLICABLE STANDARDS: 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1
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To implement it, we recommend to adjust SAS codes for Steps 2 and 3 of the general process flow: 

• For step 2: 

▪ Add 2 additional columns to the CodeListMetadata sheet : 

✓ StandardOID

✓ IsNonStandard

• For step 3:

▪ Use the following SAS Code: 

 
%DOINCLUDE (CodeList); 

LIBNAME TMP_XML XML “&DEFINE.\&STUDY_ID.\Tempdata\CodeList.xml” tagset=TMP.CodeList; 

PROC COPY IN=WORK OUT=TMP_XML; 

  SELECT CodeList; 

RUN; 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1
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ORIGIN ENHANCEMENT: 

• The representation of origin metadata was enhanced to identify the source in addition to the origin details: 

• The possible values for the Type attribute remain unchanged between ADaM Define v2.0 and v2.1: 

o Assigned

o Derived

o Predecessor

• For the Source attribute, only the value ‘Sponsor’ is used in the ADaM Define for Derived and Assigned origin Types.

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1
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</ItemDef> 

<ItemDef  OID="IT.ADAE.TRTEMFL" 

     Name="TRTEMFL" 

     DataType="text" 

     Length="1" 

     SASFieldName="TRTEMFL"> 

   <Description> 

   <TranslatedText xml:lang="en">Treatment Emergent Analysis Flag</TranslatedText> 

   </Description> 

   <CodeListRef CodeListOID="CL.Y_BLANK"/>  

   <def:Origin Type="Derived"      

  Source="Sponsor">  

   </def:Origin> 

</ItemDef> 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1
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To include it, we recommend to only adjust Steps 2 and 3 of the general process flow: 

o For Step 2: Add a simple step in SAS code to assign the Source to Sponsor when a variable is 
Derived or Assigned:

o For Step 3: 

▪ Use SAS Code

▪ PROC COPY can be used to include the information from the Define specification, which is stored in a SAS 
dataset named ItemDef, to create the corresponding ItemDef.XML. 

%DOINCLUDE (ItemDef); 

LIBNAME TMP_XML XML “&DEFINE.\&STUDY_ID.\Tempdata\ItemDef.xml” tagset=TMP.ItemDef; 

PROC COPY IN=WORK OUT=TMP_XML; 

  SELECT ItemDef; 

RUN; 

TIPS AND TRICKS TO UPDATE DEFINE V2.0 TO DEFINE V2.1

if upcase(col20) in ('DERIVED','ASSIGNED') and COL28='' then COL28='Sponsor';  
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CONCLUSION
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CONCLUSION 

• As the FDA recommends using Define.xml version 2.1 for any study initiated on or after 
March 15, 2023, it is of interest that your programming team can also produce this 
version. 

• Using the tips and tricks given in this presentation should ease the upgrade to create 
Define v2.1 when using an internal SAS tool that goes from an ADaM specification to a 
Define specification to a Define.xml. 
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