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What is the define.xml  (CRT-DDS)? 
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What is the define.xml (CRT-DDS)? 

 July 2004 – FDA adds Study Data Specifications v1.0 to 
draft eCTD Guidance. This specification references the 
CDISC SDTM for data tabulation datasets 
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What is the define.xml (CRT-DDS)? 

 March 2005 – Study Data Specifications v1.1: 
Updates Specifications for Data Set Documentation 
 - data definitions 
 - annotated case report forms (CRFs) 

 “The specification for the data definitions for datasets 
provided using the CDISC SDTM is included in the Case 
Report Tabulation Data Definition Specification 
(define.xml) developed by the CDISC define.xml Team” 

 Data Definition for other data sets follows: 
 Providing Regulatory Submissions in Electronic Format 
–NDA (1999), which is the define.pdf 
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What is the define.xml (CRT-DDS)? 

January 2010 - Study Data Specifications v1.5.1: 

 "For datasets not prepared using the CDISC SDTM 

specifications, consult Appendix 2 for information 

concerning the preparation of a define.pdf data 

definition file." 

 Appendix 2 specifies a define.pdf specification  

similar to the 1999 guidance 
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What is the define.xml (CRT-DDS)? 

 As of January 1, 2008: follow the eCTD guidance and 
document submitted data by including data definition 
tables (define.xml) and annotated case report forms 
(blankcrf.pdf) 
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What is the define.xml (CRT-DDS)? 

 As of January 1, 2008: follow the eCTD guidance and 
document submitted data by including data definition 
tables (define.xml) and annotated case report forms 
(blankcrf.pdf) 
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What is the define.xml (CRT-DDS)? 

 Case Report Tabulation Data Specification (CRT-DDS,  

or define.xml): Production version: 1.0.0 

CRT-DDS 1.0.0 is the only production version right now 

 Extension of the CDISC Operational Data Model (ODM), 

an XML specification to facilitate the archive and 

interchange of the metadata and data for clinical 

research 

 Maintained by CDISC‟s XML Technologies Team 

(formerly known as the ODM team) 

 New define.xml version 2 in development with additional 

metadata support for SDTM and ADaM 

(based on ODM 1.3.1) 
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What is the define.xml (CRT-DDS)? 
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What is the define.xml (CRT-DDS)? 
The specifications 
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What is the define.xml (CRT-DDS)? 
XML schema definitions (XSD) describe  

the structure of the  define.xml  
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What is the define.xml (CRT-DDS)? 



14 

 

Copyright © 2011, SAS Institute Inc. All rights reserved. 

What is the define.xml (CRT-DDS)? 

• define.xml contains 

metadata and is 

machine readable  

 

• define.xml becomes 

human readable 

with a stylesheet 
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What is the define.xml (CRT-DDS)? 

define.xml becomes human readable with an XSL stylesheet 
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What is the define.xml (CRT-DDS)? 

… and looks even fancier with a different stylesheet 
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The CRT-DDS SAS Data Model 
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The CRT-DDS SAS Data Model 
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The CRT-DDS SAS Data Model 

 define.xml has a deep hierarchy 

 define.xml contains many relations  
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The CRT-DDS SAS Data Model 

 SAS provides data model that represents CRT-DDS 
Version 1.0 format in 39 SAS data sets 

 Patterned to match the XML element and attribute 
structure of the define.xml file 
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The CRT-DDS SAS Data Model 
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The CRT-DDS SAS Data Model 
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The CRT-DDS SAS Data Model 
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What is the  

SAS Clinical Standards Toolkit (CST)? 



25 

 

Copyright © 2011, SAS Institute Inc. All rights reserved. 

What is the SAS Clinical Standards Toolkit? 

 Framework to primarily support clinical research 
activities. 

 Initially focusing on standards as defined by CDISC, but 
not limited to CDISC. 

 A collection of “tools”, providing an initial set of 
standards and functionality that is evolving and growing 
with updates and releases. 

 Designed as an integral part of Clinical Data Integration 
(CDI), but is available to all SAS users as open source 
SAS Macros. 
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What is the SAS Clinical Standards Toolkit? 

SAS Clinical 
Standards 

Toolkit 

 

• CDISC Models 

 

• Compliance 
checks 

 

• CRT-DDS 
(define.xml) 
creation 

 

• CDISC 
controlled 
terminology 

 

SAS Data 
Integration 

 

 
• Graphical ETL 

tool 

 

• Visually create 
mappings from 
source to 
standards 

 

• Access most 
data systems 
for source and 
destination 
data 

Value-Added 
IP 

 

 

• Manage and 
administer 
CDISC 
standards 

 

• GUI-based 
Toolkit use 

 

• Industry  
transformation 
processes 

 

• Clinical-trial 
„awareness‟ 

SAS Clinical Data Integration 
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What is the SAS Clinical Standards Toolkit? 

 Can modify CST macros, but know what you are doing! 

 CDISC models available 3.1.1 and 3.1.2 

 Controlled Terminology 2008-08, 2010-03 

 CRT-DDS and define.xml capability 

 Completely customizable to fit various standards 

 Free with 9.1.3 and 9.2 

 

 Toolkit 1.4: ADaM support, ODM 1.3 import/export,  
more Terminology support   
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CST Framework 
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CST Framework 

Consists of two distinct pieces (default installation): 

 The components that are installed as part of SAS Foundation 
and shared files. (SAS Macros, Java JAR files, etc.) 

» SASROOT:\ClinicalStandardsToolkitFramework\... 

» SASROOT:\SASClinicalStandardsToolkitSDTM312\... 

» SASROOT:\SASFoundation\9.2\cstframework\sasmacro 

 

 The global standards library that the framework macros operate 
on top of. 

» C:\cstGlobalLibrary\... 
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CST Framework 

The Global Standards Library is created during installation. 
A series of directories are created here: 

 /metadata : contains data sets that have information about the 
registered standard versions. 

 /schema-repository : contains schemas for XML-based 
standards that are supported 

 /standards : contains directories for each of the supported 
standards. 

 /xsl-repository : contains directories and XSL files used in 
reading and writing XML files. 
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CST Framework 

The Global Standards Library  

Example of default 
installation of CST Global 
Library installed on C: 
drive.  

 

Custom standards go here. 

 

This is Toolkit 1.3 
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CST Framework 
SASROOT (read-only …) 
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CST Metadata Files 
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SAS Clinical Standards Toolkit Metadata 

Toolkit provides and uses a series of metadata files to 
support basic core functions of the toolkit. 

 

Standards   Validation_Master (Validation_Control) 

StandardSASReferences  Reference_Tables (Source_Tables) 

Standardlookup   Reference_Columns (Source_Columns) 

SASReferences   Validation_Metrics 

Properties   Validation_Results  

Messages 
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SAS Clinical Standards Toolkit Metadata 

The SASReferences data set is the “brain center” of the 
Toolkit. Used to tell Toolkit where things are located. Can 
be created by the user or generated through the Toolkit. 
Many users will create their own SASReferences data set.  
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SAS Clinical Standards Toolkit Metadata 

Property files (i.e. initialize.properties) set default 
preferences for each process. Properties are a series of 
name-value pairs that are translated into global macro 
variables available for the duration of a Toolkit process. 
Invoked by the cst_setProperties macro. 
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SAS Clinical Standards Toolkit Metadata 

Messages data sets are used to store information about 
the framework and standards validation checks. There are 
framework messages (CST prefix) and standards 
validation messages (e.g CRT prefix) 
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SAS Clinical Standards Toolkit Metadata 

Results data set. Each Toolkit process generates a results 
data set that can optionally be persisted beyond the SAS 
session based on SASReferences data set settings. Each 
results data set captures the outcome of specific process 
actions, using the messages data sets to standardize 
output. 
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SAS Clinical Standards Toolkit Metadata 

Validation_Master & Validation_Control 

Validation_master contains ALL standard specific validation 
information. Validation_control contains study specific 
validation information and is created from validation_master. 
The “brain center” of the Toolkit validation process. 
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SAS Clinical Standards Toolkit Metadata 

Reference_Tables & Source_Tables 

Reference_tables contains ALL standard specific table/ 
domain information. Source_tables contains study 
specific table/domain information and is created from 
reference_tables. Determines tables to be validated. For 
CRT-DDS, information is gathered from the CRT-DDS SAS 
Data Model. 
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SAS Clinical Standards Toolkit Metadata 

Reference_Columns & Source_Columns 

Reference columns contains all standard specific 
table/domain column information. Source_columns contains 
study specific table/domain column information and is 
created from reference_columns. Determines columns to be 
validated. For CRT-DDS, information is gathered from the 
CRT-DDS SAS Data Model. 
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CST 

Hands-on Part 
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Hands-on 

 Create CRT-DDS SAS data sets from the SDTM 3.1.2 metadata 

 Validate the CRT-DDS SAS data sets 

 Create the define.xml from the CRT-DDS SAS data sets 

 Extend the CRT-DDS SAS datasets and create the define.xml 

 Import a define.xml file to CRT-DDS SAS data sets 



44 

 

Copyright © 2011, SAS Institute Inc. All rights reserved. 

Hands-on 

Source: Phuse 2010 presentation Andreas Mangold 
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Hands-on – CST typical program 

 Define global macro variables ("properties") 

 %LET statements 

 %cst_setStandardProperties(_cstStandard=CST-
FRAMEWORK,_cstSubType=initialize); 

 Define inputs / outputs  
(libnames, filenames, SAS autocall macros, …) 

 1. Create SASReferences dataset 

 2. %cstutil_processsetup(); 
(default: use WORK.SASReferences 

 Run process specific macro: 
%crtdds_sdtm311todefine10 
%crtdds_validate 
%crtdds_write 
%crtdds_xmlvalidate 
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Hands-on 

01_create_crtdds10_from_sdtm311.sas 

 creating the CRTDDS Version 1.0 data sets from the SDTM 
3.1.1 model 

 

 INPUT: 
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Hands-on 

02a_validate_crtdds_data.sas 

02b_validate_crtdds_data_issues.sas 

 Validation: check compliance of CRT-DDS SAS datasets with 
CRT-DDS standard 
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Hands-on 

03a_create_crtdds_define.sas 

 Create the define.xml from the CRT-DDS SAS data sets 
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Hands-on 

03b_create_crtdds_define_update.sas 

 Update the CRT-DDS SAS datasets: 

» Annotated CRF link 

» Value level metadata 

 

 Create the define.xml from the CRT-DDS SAS data sets 
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Hands-on 
 Update the CRT-DDS SAS datasets: 

» Annotated CRF link 
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Hands-on 
 Update the CRT-DDS SAS datasets: 

» Annotated CRF link 
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Hands-on 
 Update the CRT-DDS SAS datasets: 

» Annotated CRF link 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

 Update the CRT-DDS SAS datasets: 

» Value level metadata 
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Hands-on 

04_create_sascrtdds_fromxml.sas 

 Import the define.xml to the CRT-DDS SAS data sets 
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Questions ? 

http://www.sas.com/

