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Background Introduction  

v  1997 - The FDA established the regulatory basis for wholly electronic 

submission of data in 1997 with the publication of regulations on the 

use of electronic records in place of paper records (21 CFR Part 11). 

v  1999 - The FDA standardized the submission of clinical and non-

clinical data using the SAS Version 5 XPORT Transport Format and 

the submission of metadata using Portable Document Format (PDF), 

respectively. 

v  2005 - The Study Data Specifications published by the FDA included 

the recommendation that data definitions (metadata) be provided as a 

Define-XML file. 

 
 



Background Introduction  

v  2011 - The CDER Common Data Standards Issues Document 

stated that “A properly functioning define.xml file is an important 

part of the submission of standardized electronic datasets and 

should not be considered optional.” 

v  2013 – Define-XML v2.0 was published in March 

v  2015 – Define-XML v2.0 accepted by FDA as the standards for 

study data submissions  

 

 
 



Background Introduction  

v  What is define.xml 

Ø  It is the metadata file sent with every study in each submission, 

which tells the FDA what datasets, variables, controlled terms, and 

other specified metadata were used. 

Ø  Extension of the CDISC Operational Data Model (ODM), an XML 

specification to facilitate the archival and interchange of the 

metadata and data for clinical research 

Ø  CRT-DDS or commonly known as “define.xml”, is not just for 

SDTM, SEND or ADaM but can even be used for non submission, 

proprietary data sets.  



v  For FDA 

    “A properly functioning define.xml file is an important part of 

the submission if the electronic study datasets. … An 

insufficiently documented define file is a common deficiency 

that the reviewers have noted.”  

                   - FDA Study Data Technical Conformance Guide 

Background Introduction  



Background Introduction  

v  For FDA 

•  Documents traceability from the dataset variables back to the 

annotated CRFs 

•  Allows reviewers to quickly familiarize themselves with the 

submission data 

•  Avoids unnecessary queries 

•  Often printed out for reviewers and used a desktop reference 



Background Introduction  

v  For CROs and Sponsors 

•  A great way to communicate expected deliverables 

Ø  What tests should be collected at each visit 

Ø  What are accepted values 

•  Automatic study specific validation with Pinnacle 

Ø  Study specific code lists 

Ø  Study specific value level metadata 



v  Define.xml Structure 
•  Table of Contents: Dataset, Description, Structure, Purpose, Keys, 

Location 

•  Data Definition Tables: Provides the variable level attributes, definitions, 

and usage information for each variable contained within each domain.

(Variable, Label, Type, CT or format, Origin, Role, Comment) 

•  Controlled Terminology (Code List): Many variables have a discrete list of 

valid values or controlled terms associated with them. Controlled 

terminologies may be developed by sponsors or by an external third party 

such as MedDRA. 

Background Introduction  



Background Introduction  

v  Define.xml Structure 

•  Value Level Metadata (Value List): Case Report Tabulation 

datasets require additional metadata support in order to be 

useful for review and analysis 

•  Computational Algorithms : Computation Method element is to 

be used to provide details about computational algorithms 

used to derive or impute variable values  

•  Supporting Documents: (aCRF, Supplemental Data 

Definitions, ..) 



Compare Define.xml V1.0 with V2.0 

v  Key changes include: 

•  Support for CDISC Controlled Terminology 

•  Flexible definition of the Value Level Metadata 

•  Enhances documentation of data origin or source 

•  Improved support for ADaM metadata 

•  Improved handling of comments 



Compare Define.xml V1.0 with V2.0 

v  Dataset Definitions – v1.0 



Compare Define.xml V1.0 with V2.0 

v  Dataset Definitions – v2.0 



Compare Define.xml V1.0 with V2.0 

v  Dataset Variable Definitions – v1.0 



Compare Define.xml V1.0 with V2.0 

v  Dataset Variable Definitions – v2.0, SDTM 



Compare Define.xml V1.0 with V2.0 

v  Dataset Variable Definitions – v2.0, ADaM 



Compare Define.xml V1.0 with V2.0 

v  Value Level Metadata Definition – v1.0 



Compare Define.xml V1.0 with V2.0 

v  Value Level Metadata Definition – v2.0 



Compare Define.xml V1.0 with V2.0 

v  Controlled Terminology Definitions – v1.0 



Compare Define.xml V1.0 with V2.0 

v  Controlled Terminology Definitions – v2.0 



Compare Define.xml V1.0 with V2.0 

v  Computational Method and Comment Definitions – v1.0 



Compare Define.xml V1.0 with V2.0 

v  Computational Method and Comment Definitions – v2.0 



Compare Define.xml V1.0 with V2.0 

v  Computational Method and Comment Definitions – v2.0 



Compare Define.xml V1.0 with V2.0 

v  Supplemental Data Definition Documents 

      

     Define-XML V2.0 enhanced links in Documentation allow 

sponsors to provide information in external files such as 

annotated CRFs, a SAS program, a data reviewer’s guide (SDRG 

or ADRG), or SAP. 

 



Steps for Creating Define.xml 2.0 

v  Pre-required Files 

•  SDTM Mapping Spec 

•  SDTM Domain in XPT 

•  BlankCRF.pdf 

•  Reviewer Guide.pdf  

•  Complex Algorithm.pdf 

 

 



Steps for Creating Define.xml 2.0 

v  Pre-required Files (Cont.) 

•  SDTM Mapping Spec 

 



v  Pre-required Files (Cont.) 

•  SDTM Mapping Spec 

 

Steps for Creating Define.xml 2.0 



v  Pre-required Files (Cont.) 

•  Complex Algorithm.pdf 

Ø  This is an external file about some additional comments 

descriptions to illustrate the complex algorithms for the 

dataset specification, such as IE full text. 

 

Steps for Creating Define.xml 2.0 



Steps for Creating Define.xml 2.0 

v  Setup 

•  Function 

Ø  This is to set up the macro variables of the project drive, 

root directory, project and protocol, SAS options and 

assign libname and optional macro variables 

•  User input 

Ø  User needs to update the SDTM version if need 

 



Steps for Creating Define.xml 2.0 

v  Step00_copy_macro_catalog 

•  Function 

Ø  This program copies SDTM define macro catalog form 

global library to the study area and only needs to run once 

•  User Input 

Ø  Only batch run the program, no other things need to be 

done 

 



Steps for Creating Define.xml 2.0 

v  Step01_convert_spec 

•  Functions 

Ø  This program create spec SAS data based on the define 

spec in Excel 

•  User Input 

Ø  Only batch run the program, no other things need to be 

done 

 



Steps for Creating Define.xml 2.0 

v  Step_02_make_toc 

•  Function 

Ø  This program created TOC excel file using spec sas data 

created in step 1 

•  User Input 

Ø  Only batch run the program, no other things need to be done 

•  Post Editing 

Ø  Add the documentation file as need 

 



Steps for Creating Define.xml 2.0 

v  Step_02_make_toc (Cont.) 

 



Steps for Creating Define.xml 2.0 

v  Step_03_make_DDT 

•  Function 

Ø  This program created DDT excel file using actual output 

dataset and specification 

•  User Input 

Ø  Only batch run the program, no other things need to be done 

•  Post Editing 

Ø  Update VLM, EXTREF, EXTREFF, EXTREFF, EXTREFS column 

as need. 

 



Steps for Creating Define.xml 2.0 

v  Step_03_make_DDT (Cont.) 



Steps for Creating Define.xml 2.0 

v  Step_03_make_DDT (Cont.) 



Steps for Creating Define.xml 2.0 

v  Step04_make_CT 

•  Function 

Ø  This program creates CT.xls based on actual output dataset 

only output the codelist which have been specified in the DDT 

in previous step. 

•  User Input 

Ø  Only batch run the program, no other things need to be done 

•  Post Editing 

Ø  Adjust the DECODEVAL column, add CT as required 



Steps for Creating Define.xml 2.0 

v  Step04_make_CT (Cont.) 



Steps for Creating Define.xml 2.0 

v  Step05_make_VLM 

•  Function 

Ø  This program creates VLM.xls using DDT.xls created in 

step 3 

•  User Input 

Ø  Only batch run the program, no other things need to be 

done 

 



Steps for Creating Define.xml 2.0 

v  Step05_make_VLM (Cont.) 
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v  Step05_make_VLM (Cont.) 



Steps for Creating Define.xml 2.0 

v  Step05_make_VLM (Cont.) 

•  Post Editing 

Ø  Edit Origin column for CRF page# as the VLM has broken 

down the source variable to value level under each category. 

The Origin inherited from specification may not be accurate 

at value level. 

Ø  Add WHERE conditions as need as adjust the comments. 

Ø  Check the code list as Y, if need 



Steps for Creating Define.xml 2.0 

v  Step06_make_defineXML 

•  Function 

Ø  This program generates define.XML using TOC,DDT, CT, 

and VLM which have been created previously 

•  User Input 

Ø  User needs to update macro parameters in macro as 

needed. Batch run the program. 

•  Post Editing 

Ø  User do not need to apply any post-editing 

 

 

 



Define File Validation 

v  Validation 

•  Make sure the ANNOTATED CASE REPORT FORM link to the 

first page of aCRF 

•  Check the Comment is filled for all variables with the Origin as 

“Derived”  

•  For xml, check ORIGIN with multiple page links are working 

correctly, links to open external supplemental documents are all 

working properly.  

•  …… 

•  Pinnacle Check, no warning, no error 

 



Conclusion and Questions 
Specification, 
Blank aCRF 

Define Package for FDA Submission 

Datasets in xpt 

Check 
Compliance Report 

Datasets in xpt NCI SDTM CT 
excel files  

Dataset Information, Variable 
Information, CT, VLM 

Reviewer ‘s Guide, 
Other External File 

Fix Datasets 

Fix Specs 

With Issue 

Without Issue 
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