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Paper Abstract 

Submission Data Standards has been evolving over a period of time and it is still subject to 

revisions by way inclusion of new therapeutic areas in the form of domains and variables under 

different classifications. As well, the define.xml which provides a quick access to reviewers to go 

over the submissions once it is imported into JANUS data warehouse. These revisions and 

amendments does have impact on ongoing and new studies especially studies which are of 

longer duration in the case of Oncology studies. Longer duration studies would have started with 

an SDTM v3.1.3 with Define-XML v1.0 file generation for DSMB analysis and other related 

submissions. During the course of the study, due to revisions, the same study has to be done 

under a new version say SDTM v3.2 with Define-XML v2.0 generation. This session would be 

covering the processes and different steps with demo that needs to be taken care while 

implementing different versions of SDTM standards and Define-XML generation for a single on-

going study 

How to handle different versions of SDTM & DEFINE generation in a Single Study? 



SDTM/Define-XML Releases 
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SDTM/Define-XML Releases Background – Overview 

SDTM first evolved from the Submission Data Model (SDM) 

as developed by CDISC Submission Data Standards (SDS) 

Team around 10 years ago. The SDS Team developed a set 

of consistent data standards for submitting tabulation data for 

human clinical trials. The SDS team is also responsible for 

maintaining the compatibility, consistency and conformity of 

SDTM data standards and associated SDTM Implementation 

Guide (SDTMIG) as part of the long running Clinical Data 

Interchange Standards Consortium (CDISC) strategy for 

harmonizing the submission of clinical trials data.  

SDTM IG 3.1 

SDTM IG 3.1.1 

SDTM IG 3.1.2 

SDTM IG 3.1.3 

SDTM IG 3.2 

SDTM IG 3.3 (upcoming) 

JUL  
2004 

AUG 
2005 

NOV 
2008 

NOV 
2013 

JUL 
2012 

DEC 
2016 

SDTM IG MD 1.0 

SDTM IG AP 1.0 

DEC  
2012 

DEC  
2013 

SDTM IG Versions 
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SDTM/Define-XML Releases Background – Overview 

The purpose of Define-XML is to support the 

interchange of dataset metadata for clinical 

research applications in a machine-readable 

format. An important use case for Define-XML 

is to support the submission of clinical trials 

data in CDISC SDTM, SEND or ADaM format 

to regulatory authorities. The FDA has also 

announced the end of support for Define-XML 

v1.0 for studies would be March, 2017. 

Define-XML Versions 

Define-XML 1.0 

Define-XML 2.0 

Define-XML 2.1 (upcoming) 

FEB 
2005 

DEC 
2012 

DEC 
2016 

Define-XML v2.0 represents a significant update to 
Define-XML v1.0 in response to implementation 
experience with v1.0, the evolution of the SDTM, 
SEND and ADaM standards and best practices. Key 
enhancements include: 

•  Support for CDISC Controlled Terminology 

•  Flexible definition of Value Level Metadata 

•  Enhanced documentation of data origin or source 

•  Improved support for ADaM metadata 

•  Improved handling of comments. Define-XML v2.0 is the most current version 
of this standard and its use is recommended.  
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SDTM/Define-XML Releases Background – Overview 
FDA SUPPORTED VERSION ON DATA STANDARDS 

Download from : http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM340684.xlsx 

The FDA has 
announced the 

end of support for 
Define-XML v1.0 
for studies would 
be March, 2017. 



Changes from One SDS to Another 

SDS Version 
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Changes from One SDS to Another SDS Version 
Generally CDISC published the following changes and it is classified as major and minor.  

 

Change 

New 
Domains 
Inclusion 

New 
Variables in 

existing 
domains 

Updates in 
Assumptions 

Updates in 
existing 
domain/
Variables 

Controlled 
Terminologie

s 

Trial Design 

Additional 
more 

functionality 
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Changes from One SDS to Another SDS Version - Identification 
Using CDISC eSHARE Downloads - (http://www.cdisc.org/members-only/eshare-downloads)  

For quick identification of changes from one version to 
another version can be found in the eSHARE 
downloads members only area.  For example, it 
contains around 171 changes from SDTM 3.1.3 to 3.2 

 

 

 

 

Downloaded excel from the above table is shown. The 
downloaded excel contains changes made in the new 
version by identifying it as ‘Add’, ‘Update’, ‘Remove’. 
Based on the information available, user would be able 
to identify the changes quickly and list the different type 
of work to be undertaken in output dataset creation and 
Define-XML file generation 
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Changes from One SDS to Another SDS Version - Identification 

1.  Download SDTM IG metadata excel spreadsheet from eSHARE page. By this, two different excel file is downloaded namely, SDTM 3.1.3 and SDTM 3.2 
metadata sheets. 

2.  Open Spreadsheet Compare à In Start menu, go to Office 2013 Tools, and click Spreadsheet Compare. 

3.  Click Home à Compare Files.                        Compare Files dialog box appears. 

4.  Click the blue folder icon next to the Compare box to browse the location of older SDTM version. In addition to files saved locally on your computer, it is 
possible to compare files on a network 

5.  Click the green folder icon next to the ‘To’ box to browse the location of the workbook that you want to compare to the earlier version, and then click OK. 

6.  In the left pane, choose the compare options you want to see in the results of the workbook comparison by checking or unchecking the options, such as 
Formulas, Macros, or Cell Format. Or, just Select All. 

7.  Click Ok to run the comparison. 

Office 2013 Spreadsheet Compare Tool 
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Changes from One SDS to Another SDS Version - Identification 
Office 2013 Spreadsheet Compare Tool 

In the above example shown, results for domain CE.CEPRESP variable role changed from Record Qualifier to Variable Qualifier in the SDTM 3.2 
version.  
If the compare tool does not provide the accurate result across all domains, then split the excel file domain-wise and compare it. 

CE.CEPRESP  
(Role: Record Qualifier) 

CE.CEPRESP  
(Role: Variable Qualifier) 
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Changes from One SDS to Another SDS Version - Identification 

SAS programmer is to develop a macro to compare two versions and 
display the differences in a customized report form. The report will 
present the following:  

–  Display all the newly added domains 

–  Display all the variables assigned for the newly added domains 

–  Display all the variables names in which added into the existing 
domains 

–  Display all the deleted variables from the existing domains 

–  Display all the variables names in which attributes updated 

SAS Program or Macro 
*** Sorting by domain and variables; 
proc sort data=sdtm.sdtm313 out=sdtm313 nodup; 

 by Domain_Prefix Variable_Name; 
run; 
  
proc sort data=sdtm.sdtm32 out=sdtm32 nodup; 

 by Domain_Prefix Variable_Name; 
run; 
  
*** To find the list of new variables added [in 
tdnew] and deleted [in tdold] in the SDTM IG 
Versions; 
data tdnew tdold ; 

 merge sdtm32(in=nw) sdtm313(in=od); 
 by Domain_Prefix Variable_Name; 
 if nw & not(od) then output tdnew; 
 else if od & not(nw) then output tdold; 

run; 
  
proc sort data=tdnew out=tdnew; 

 by Domain_Prefix Seq__For_Order 
Variable_Name; 
run; 
  
proc sort data=tdold out=tdold; 

 by Domain_Prefix Seq__For_Order 
Variable_Name; 
run; 
  
*** Export the output details in to excel; 
proc export data=tdnew outfile="C:\Edwin\Documents
\phuse paper\SDTMIGVersions\Added.xls" dbms=xls 
replace; 
run; 
quit; 
  
proc export data=tdold outfile="C:\Edwin\Documents
\phuse paper\SDTMIGVersions\Deleted.xls" dbms=xls 
replace; 
run; 
quit; 

*** Import SDTM IG 3.1.3 version; 
libname sdtm "C:\Edwin\Documents\phuse paper\SDTMIGVersions"; 
proc import datafile="C:\Edwin\Documents\phuse paper
\SDTMIGVersions\sdtm-3-1-3-excel.xls" out=sdtm.sdtm313 dbms=xls 
replace; 
run; 
quit; 
  
*** Import SDTM IG 3.2 version; 
libname sdtm "C:\Edwin\Documents\phuse paper\SDTMIGVersions
\sdtm-3-1-3"; 
proc import datafile="C:\Edwin\Documents\phuse paper
\SDTMIGVersions\sdtm-3-2-excel.xls" out=sdtm.sdtm32 dbms=xls 
replace; 
run; 
quit; 

Below is a simple SAS code for listing the added and deleted details from two versions.  
This example uses the eSHARE metadata excel files as an input.  



Problem Statement 
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Problem Statement 

A Study starts with initial prerequisite items filled up under the advice of the 
Sponsor, which includes the adoption of SDS version for the submission. During the 
course of the study, there can be changes initiated by FDA or Sponsor themselves 
would request the study team to make amendments to submission plan by 
requesting to work on a different SDS version for submission. Such situations would 
occur in late phase trials where the study duration exceeds a month. At times, it 
would impact early phase trials which run for few weeks.  

Under such circumstances, the study team would have to make amendments for the 
ongoing study which would have been started, configured and even output created 
in one version to a different version. The amendment varies from output dataset 
handling to Define-XML creation.  

Going forward, this paper would be taking up a case where the SDS version 
changes from v3.1.3 to v3.2 and Define-XML changes from v1.0 to v2.0 for an 
ongoing study 



The Solution is… 
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EXACT™ 

Many solutions were discussed in earlier section to perform a 
compare of versions and then, proceed manually to implement the 
changes and rerun the program set. This paper deals with a semi-
automated approach with a demonstration outlining the approach & 
process to make the change with ease and still maintain the quality in 
less time. Proposed demonstration is done using an enterprise class 
system: EXACT.  

EXtraction, Analysis, Conversion and Tabulation (EXACT) is an 
outcome of integrating clinical and non-clinical data from multiple 
sources into a single environment where it can be standardized, 
analyzed, visualized and reported on by clinical researchers to 
regulatory agencies in shorter span of time from last observation last 
visit. 

EXACT brings a complete set of process automation using the 
implementation of Clinical Meta Data Repository model across 
different stages of clinical development by enabling the user to 
extract, view, transform, analyze and report data across clinical 
applications, and across projects or trials in different therapeutics 
within the same environment and in a regulatory compliant manner. 
This is achieved in EXACT by extracting data from various sources 
that are available for a study and creating a fully controlled, traceable, 
full GCP and 21 CFR Part 11 compliant data for various analyses & 
within modules that are integrated in the product. 
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Manage CDISC Metadata & Sponsor Metadata 

EXACT™ stores and manage all the CDISC published metadata, sponsor metadata with additional attributes which 

requires for the SDTM dataset and Define-XML generation into its repository. If any new SDTM IG version released by 

CDISC or Sponsor, it can be easily imported into the system if there is no structural changes. These metadata details will 

be re-used under each study based on the SDTM IG or Sponsor version. These metadata is stored under EXACT 

Administrator module and managed by the standards group and the standards librarian within our organization. 

Below diagram shows how metadata will be inherited from the global level to below levels namely, sponsor, study. 

In EXACT 
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Manage CDISC Metadata & Sponsor Metadata 
In EXACT 

The following SDTM versions are currently available and loaded 
into EXACT. 

•  SDTM IG 3.1.1 (outdated) 
•  SDTM IG 3.1.2 
•  SDTM IG 3.1.3 
•  SDTM IG 3.2 
•  SDTM IG AP 1.0 
•  SDTM IG Medical Devices 1.0 
•  SDTM Terminologies 



Handling SDTM One Version to 

Another in a Study 
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Handling SDTM One Version to Another in a Study 

This section of the presentation provides the necessary 
approach & steps that need to be followed in a semi-
automated fashion to change from one SDS IG version 3.1.3 
to v3.2. It is understood that EXACT has both the versions 
that is required for the ongoing study and one of the version 
has been used for generating the output dataset. But, with 
the current change in requirement, it is required to generate 
the output SDTM dataset in a new version.  

–  New Domain Inclusion 
–  New Variables and Updates in the Existing Domain/Variables  

In EXACT 
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Handling SDTM One Version to Another in a Study 
New Domain Inclusion 

EXACT has the feature in Domain Level Metadata (DLM) 
UI to move the domains from CDISC/Sponsor repository to 
study level which in turns makes all the metadata available 
for the study. Variable Level Metadata (VLM) UI is shown to 
display all the variables post move from Sponsor to Study 
using DLM UI.  
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Handling SDTM One Version to Another in a Study 
NEW VARIABLES AND UPDATES IN THE EXISTING DOMAIN/VARIABLES 

EXACT has the feature to export 
the existing configured domain 
metadata and mapping definitions 
as excel spreadsheet and make 
necessary modifications and re-
import quickly without changing 
the unchanged metadata and 
mapping definitions.  
•  Make necessary changes to the 

exported metadata (add/modify) 
in the spreadsheet for the 
SDTM 3.2 usage for a study or 
use the SDTM 3.2 metadata 
sheet (Example: v3.2 EX 
variables ‘EXLNKID’, 
‘EXLNKGP’ to be added ) 

•  Select Import / Re Import option 
to re-import the specific domain 
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Handling SDTM One Version to Another in a Study 
NEW VARIABLES AND UPDATES IN THE EXISTING DOMAIN/VARIABLES 

•  The export feature can be done 
for a single domain or more 
than one domain and the same 
can be reimported for a study. 
While doing the above steps, it 
would cover the variable level 
changes such as new variables 
or dropping of variables or 
change in attributes of a 
variable.  

•  Further to this, changes 
associated with inclusion of 
new variable would involve 
mapping configuration changes. 
This is done either through the 
exported sheet which contains 
the mapping information or post 
re-import by way of accessing 
the mapping user interface and 
make necessary configurations.  



Handling Define-XML Version 1.0 to 

Define-XML Version 2.0 in a Study 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 
In EXACT 

It is informed by FDA that the end of support for Define-XML v1.0 for studies is March, 2017. In such case, most of the 
sponsor studies which were ongoing with Define-XML v1.0 has to plan for migration to Define-XML v2.0 based on the 
study duration. This situation is easily handled through the system to generate output datasets and define.xml file 
generation in the new version recommended.  

The below data flow diagram represents the user interfaces and how the data flows to define file sections. 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

Dataset definitions 

Dataset variable definitions 

Controlled Terminology definitions 

Value list definitions 

Links to supporting documents 

Computational method definitions 

Comments definitions 

Define-XML 2.0 Key Metadata Components  

V1 
Metadata 

V2 
Additional 
Metadata 

Define-XML 
V2 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

Study Level Metadata (SLM) UI is used to switch the Define-XML 1.0 to Define-XML 2.0. The system automatically initiates the 
change in metadata information for the specific study once the user switches to a different define version at the time of saving the 
UI. In addition to change, user needs to configure additional information such as value list, comments for the target define version 
which may not be available in the previous version 

STUDY LEVEL METADATA 

The SLM UI capture the below details, 
•  ODM Attributes such as stylesheet information, File 

Type, File OID, Creation Date Time and Originator 
•  Study Global Variables 
•  Metadata Version Details such as Define-XML 

version, Standard Name, Standard Version 
•  Annotated Case Report Forms  
•  Reference Documents such as reviewer’s guide, 

computational algorithms etc., 
•  Display order and names of the Classes 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

CDISC SDTM study domains are modeled as tables where the columns represent variables and the rows represent observed or 
derived values of those variables. Domain level metadata is represented in Define-XML as an ItemGroupDef element for both 
version 1 and 2. The system permits the user to view with additional information pertaining to domain level changes using the DLM 
UI.  

DOMAIN LEVEL METADATA 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

CDISC SDTM study domains are modeled as tables where the columns represent variables and the rows represent observed or 
derived values of those variables. Domain level metadata is represented in Define-XML as an ItemGroupDef element for both 
version 1 and 2. The system permits the user to view with additional information pertaining to domain level changes using the DLM 
UI.  

DOMAIN LEVEL METADATA 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 
VARIABLE LEVEL METADATA 

ItemDef 

Controlled 
Terminolog

y 

Value 
Level 

Metadata 

Computati
onal 

Method  
Comments  

Origin  

Define-XML V1 (VLM) 

Define-XML V2 (VLM) 

Define-XML version represents variable 
metadata using an ItemDef element in 
both the versions and it’s associated 
with, 

The way of representing the XML 
elements differs on Define-XML version 
1 and 2. 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

The term "Controlled Terminology" in the context of a study refers to the set of 
all allowable values across all variables that have finite sets of allowable values 
in the study. A "Codelist" is a unique subset of the controlled terminology to 
which one or more variables are subject 

CODE LISTS 

<CodeList> 

Internal 

Allowable Codes 

<EnumeratedItem> 

Decodes 

<CodeListItem> 

External 

<Dictionary> 

Define-XML V1 (CL) 

Define-XML V2 (CL) 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

EXACT can import the SDTM Terminology spreadsheet published in CDISC eSHARE downloads (SDTM Terminology Section) and 
based on the Define-XML version, its populates the C-code information, permitted values etc., 

 

CODE LISTS  

Download from 
CDISC eSHARE 

or NCI 

Import into 
EXACT 

Auto-attached to 
SDTM Variable 

Define-XML 

http://www.cdisc.org/members-only/eshare-downloads 
https://www.cancer.gov/research/resources/terminology/cdisc 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

•  The normalized data structure used by 
datasets based on the SDTM, SEND 
and ADaM models (generally one 
record per subject per test code per 
visit or observation) provides an 
efficient method for transmitting 
information. However, there are cases 
where the dataset variable metadata 
does not provide sufficient detail to 
support data review and analysis.  

•  In these cases Value Level Metadata 
should be provided in the Define-XML 
document. Value Level Metadata 
enables the specification of the 
metadata of a var iab le under 
conditions involving one or more other 
dataset variables.  

•  The definition of a variable for a 
specific condition is known as Value 
Level Metadata. 

VALUE LEVEL METADATA 
Visualizing Value Level Metadata 

In EXACT, the Value Level 
Metadata can be 

configured either through 
user interface or an excel 

spreadsheet using the 
import functionality 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 
VALUE LEVEL METADATA 

Define-XML V1 (VL) 

Define-XML V2 (VL) 

--
O

R
R

E
S

 

--TESTCD <conditional 
operator> “value” 

--TESTCD <conditional 
operator> “value” <conditional 

operator> “Value” 

--TESTCD <conditional 
operator> “value” <IN/NOTIN> 

(“Value1”, “Value2) 

Conditional Operators (Comparator) 
LT, LE, GT, GE, EQ, NE, IN, NOTIN 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 

The MethodDef element describes the 
algorithms used to generate values for 
variables defined as derived. For cases 
where the algorithm description is longer 
than a few lines the method can link to a 
section in a computational algorithms 
document containing the additional details. A 
formal expression can be provided that 
contains a machine-readable expression that 
implements the algorithm. 

COMPUTATIONAL ALGORITHMS 
Define-XML V1 (CMethods) 

Define-XML V2 (CMethods) 

Computation 

Description 

Document Reference 

Formal Expression 
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Handling Define-XML Version 1.0 to Define-XML Version 2.0 in a Study 
COMMENTS 

Comments 

Description 

Document Reference 

Define-XML v2.0 allows the definition of comments 
at dataset, variable and value levels. 
The mechanism allows referencing short 
comments self-contained in the Define-XML 
document or long comments referenced in external 
documents. For comments in external documents, 
the reference can include specific pages within the 
document. Comments are not intended to replace 
a properly defined computational algorithm, which 
is expected for derived variables. Define-XML 
version 1 had very limited possibilities for providing 
comments related to the various metadata objects 
in a clinical study. 
 
For Define-XML the comments are displayed along 
with the variable and  value definitions 
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Output Validations 

                        validator is used within the system to 
validate the output dataset and define.xml based on 
the version selected by the user.  

Dataset and Define-XML 

Validator 

SDTM XPTs 

Define-XML External 
Dictionary 
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Conclusion 
How to handle different versions of SDTM & DEFINE generation in a Single Study? 
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