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Contents, history, stylesheet
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• Metadata are a key component for SDTM/ADaM/SEND datasets, they help to 
document, are stored into Define-XML. 

• Define-xml is the document which provides the fundamental components of the 
metadata:

– Datasets metadata

– Variable metadata

– Value-level metadata

– Analysis Results Metadata (only for ADaM)

• Other define-XML components are:

– Study metadata

– Supporting documents metadata

– Codelists

Define-XML content
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• Define-XML v1.0 structure was different between SDTM and ADaM.

• 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/ADaM
standards and best practice by SDTM/ADaM metadata experts. Key enhancement:

– 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

• It is good practice to create define-XML before the related SDTM/SEND/ADaM datasets.

• Along with the proper Reviewer’s Guide, Define-xml helps the reviewers to get into a 
submission package. Define-XML is the “sponsor’s truth” about SDTM/SEND/ADaM
content and structure. Define-XML is mandatory in submission to FDA and PMDA.

Define-XML history
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• Define-XML is not what you see in the browser, that is only a view on the define-xml, 
which is possible due to stylesheet.

Define-XML View

Define-XML view vs data
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Define-XML Data

Define-XML view vs data
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• CDISC publishes default XSL stylesheets as part of the Define-XML packages:

– 2005 Stylesheet for the Define-XML 1.0 standard

– 2014 Stylesheet for the Define-XML 2.0 standard

– 2015 Updated Define-XML 2.0 stylesheet with the additional support of Analysis 
Result Metadata representation, as part of the ARM 1.0 release

– In 2016 a PhUSE working group was organized to develop a new version of the 
stylesheet. The upcoming updated Define-XML 2.0 stylesheet will also include the 
initial support for the draft Define-XML 2.1 standard

• All official CDISC stylesheets are available on the CDISC stylesheet library wiki page: 
https://wiki.cdisc.org/display/PUB/Stylesheet+Library. 

Define-XML stylesheet

https://wiki.cdisc.org/display/PUB/Stylesheet+Library


Define-XML v2.1

Changes and ARM integration
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• Currently Define-XML Specification v2.1 can be browsed from this link 
https://wiki.cdisc.org/display/DEFXML2DOT1/Define-XML+2.1+Home, 

which is in CDISC wiki and not on the CDISC website.

• The reason is that this document is still a “draft” and some work still needs to be done, 
then v2.1 is not an official release yet.

• For the same reason, the examples available with last public review package still need 
to be updated, then at the moment some new Elements and Attributes are available 
just through the examples present into the guideline.

Define-XML v2.1

https://wiki.cdisc.org/display/DEFXML2DOT1/Define-XML+2.1+Home
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Define-XML v2.1

• Define-XML Sections - All sections of 
CDISC Define-XML Specification v2.1 
can be browsed through the 
hyperlinked table of contents on the 
left.

• Define-XML Definition - contains the 
complete list of Define-XML Elements 
and Attributes present into CDISC 
Define-XML Specification v2.1.

• Define-XML Code Examples - contains 
the complete list of Define-XML Code 
Examples present into CDISC Define-
XML Specification v2.1.
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This document includes changes to the Define-XML Version 2.0 specification that was 
published in 2013. The major changes between versions 2.0 and 2.1 are:

• Versioning of Standards and Controlled Terminology

– Identifying sponsor define controlled terminology  def:Standard@Type, 

def:Standard@Status, def:Standard/@PublishingSet

– Identifying non-standard domains or their version def:IsNonStandard / 
def:StandardOID

– Identifying non-standard variables  def:IsNonStandard

• Enhanced Origin information  def:Origin/@Type, def:Origin/@Source

• Enhanced Document references  def:PDFPageRef/@Type, DocumentRef/@Title

• Added SubClass  ItemGroupDef/@def:Class def:SubClass

• Added HasNoData  def:HasNoData

• Use of Alias for longer SAS names

• Context info can be added in the header e.g. def:Context=“Submission”

Above in Italic the XML Schema enumerations added for each purpose.

Define-XML v2.1 - Changes
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• Versioning of Standards and Controlled Terminology

Define-XML v2.1 - Changes
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• Versioning of Standards and Controlled Terminology

Define-XML v2.1 - Changes
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• Versioning of Standards and Controlled Terminology

Define-XML v2.1 - Changes
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Define-XML v2.1 - Changes

• Versioning of Standards and Controlled Terminology
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Define-XML v2.1 - Changes

• Versioning of Standards and Controlled Terminology
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• Enhanced Origin - Type and Source, valid values for def:Origin/@Type, 
def:Origin/@Source

Define-XML v2.1 - Changes
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• Enhanced Origin - Multiple Origin

– already supported in Define-XML v2.0 with the use of Value Level Metadata. 
Example:

• Origin/@Type="CRF" when LBNAM EQ "VENDOR_A"

• Origin/@Type="eDT" when LBNAM NE "VENDOR_A"

– this is still the best solution in Define-XML v2.1

– However, in cases where there is no variable (like LBNAM) to differentiate, we allow 
multiple def:Origin elements for a variable.

– A description should explain when each origin applies.

– This should be a last resort solution, as there is no machine readable way to 
indicate when each origin is applicable.

Define-XML v2.1 - Changes
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Define-XML v2.1 - Changes

• Enhanced Origin – example

Content of Origin in Define-xml v2.0
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Define-XML v2.1 - Changes

• Enhanced Origin – example

Content of Origin in Define-xml v2.1



• An optional def:DocumentRef/def:PDFPageRef/@Title attribute was added.

This title can be a more specific reference to a page or named destination than the 
generic document title that is defined by the def:leaf/def:title element.

This avoids proliferation of def:leaf elements.

<def:DocumentRef leafID="LF.CSR">

<def:PDFPageRef PageRefs="2" Type="PhysicalRef" Title="Table 14-3.01"/>

</def:DocumentRef>

<def:DocumentRef leafID="LF.CSR">

<def:PDFPageRef PageRefs="5" Type="PhysicalRef" Title="Table 14-3.05"/>

</def:DocumentRef>

<def:leaf ID="LF.CSR" xlink:href="../dummy-csr/dummy-csr.pdf">

<def:title>Clinical Study Report</def:title>

</def:leaf>
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Define-XML v2.1 - Changes

In Define-xml v2.0 
proliferation of def:leaf
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• An optional def:DocumentRef/def:PDFPageRef/@Title attribute was added.

This title can be a more specific reference to a page or named destination than the 
generic document title that is defined by the def:leaf/def:title element.

This avoids proliferation of def:leaf elements.

<def:DocumentRef leafID="LF.CSR">

<def:PDFPageRef PageRefs="2" Type="PhysicalRef" Title="Table 14-3.01"/>

</def:DocumentRef>

<def:DocumentRef leafID="LF.CSR">

<def:PDFPageRef PageRefs="5" Type="PhysicalRef" Title="Table 14-3.05"/>

</def:DocumentRef>

<def:leaf ID="LF.CSR" xlink:href="../dummy-csr/dummy-csr.pdf">

<def:title>Clinical Study Report</def:title>

</def:leaf>

Define-XML v2.1 - Changes

Code in define-XML v2.1
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• Added SubClass – Background

– There was no way to identify specific applications of BDS and OCCDS classes, 

e.g. BDS dataset for time-to-event analysis

e.g. OCCDS dataset for adverse event analysis

– SubClasses concept adhere to the definition of the parent Class but have additional 
requirements and rules to be considered.

– The dataset Class attribute has been re-implemented as a child element with 
support for definition of Subclass.

Define-XML v2.1 - Changes



• Added HasNoData

– Included in study definition, but not present in data

– For ItemRef (variable case), required/expected/permissible (planned as part of 
study collection) in the context of a regulatory submission, as referenced in SDTM-
IG v3.3 section 4.1.5 SDTM Core Designations

– For ItemGroupDef (dataset case) is optional

• Use of Alias for longer SAS names

– Where the Define-XML standard is used to transport dataset metadata of a legacy 
study in which the data format is in Dataset-XML.

• A def:Context attribute has been added to the ODM root element to indicate that 
Define-XML is for a regulatory submission.
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Define-XML v2.1 - Changes



• In Define-XML-2-0-Specification no reference to Analysis Results Metadata (ARM) 
extension was present. In Define-XML-2-1-Specification, ARM extension references 
have been integrated.

– Section 3.3 Define-XML Document Structure 

– “Appendix A XML Schema” explains how the original XML Schema files that were part of the 
Analysis Results Metadata Standard extension to Define-XML version 2.0 can be updated to 
work with Define-XML version 2.1.

• Current guideline “Analysis Results Metadata v1.0 for Define-XML v2”

• In development “Analysis Results Metadata (ARM) Validation Rules”

– Developing ARM validation rules to be used for define-xml compliance checks

– Draft discussed within ADaM metadata subteam

– Harmonization with CDISC Define-XML validation rules specifications ongoing

– Final document should be published in 2019
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Define-XML v2.1 – ARM Integration



PhUSE Working Groups

Optimizing Data Standards 



PhUSE WG – Optimizing Data Standards 
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• On PhUSE website, go to the Working Groups section and select Optimizing Data 
Standards 

• For “Define-XML v2.0 Completion Guidelines & Stylesheet Recommendations” project 
the following outputs have been drafted:

– Completion Guidelines draft document in https://www.phuse.eu/cs-deliverables-
under-review - issued on Nov2018;

– Stylesheet Recommendations Public Review Package downloadable from working 
group PhUSEwiki page - issued on Aug2018.

• Once finalized a document can be found in the White Paper section 
https://www.phuse.eu/white-papers. 

https://www.phuse.eu/cs-deliverables-under-review
https://www.phuse.eu/white-papers
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• Purpose and structure

The purpose is not to rephrase the information contained in either the Define-XML 2.0 
Specification or model implementation guides.

Under each section titled "Components of [xyz] Metadata", where [xyz] refers to each 
high-level metadata component, only the metadata items for which clarifications, 
examples or guidelines where considered to be added are included.

Even if the referenced standard in the title is Define-XML 2.0, the draft Define-XML 2.1 
Standard content was also considered writing the guideline. 

• Useful tips can be found in the following sections:

– Section 2.3 Dataset level

– Section 2.5 Value-level Metadata  compatibility from variable-level to value-level 
characteristics works in a single way direction.

– Section 2.6.3 General Considerations for Codelist how to handle extended
codelists, enumerated and decoded codelists, codelist subsets.
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• Stylesheet usage

• The rendered version: 

– gives a human-readable representation of metadata stored in a Define-XML 
document;

– does not show all of the information kept in it (e.g. the OID attribute which is used 
to connect Define-XML elements is not generally shown);

– does not use the same structure as it is defined in the Define-XML standard (e.g. 
Define-XML elements are ordered in accordance with the OrderNumber attribute 
where it is present. In other cases, the elements are ordered as they appear in the 
file).

• Parameters: 

– for the Define-XML document development purposes, the stylesheet implements 
five parameters which can be set in an XSLT processor.
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• Stylesheet Parameters

– nCodeListItemDisplay – default value [5]

The number of codelist items which is displayed in the "Controlled Terms or Format" 
column of the dataset view is controlled by the nCodeListItemDisplay parameter. 

– displayMethodsTable (0/1) – default value [1] 

By default all algorithms are shown in a separate Methods table, which includes all of 
the methods described in the Define-XML document. This parameter allows to control 
whether this table is displayed or not.
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– displayCommentsTable (0/1) – default value [0]

By default comments are not shown in a separate Comments table, which includes all 
comments described in the Define-XML document. This parameter allows to control 
whether this table is displayed or not. e.g. see “Comment” in the ToC on the left.
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– displayPrefix (0/1) – default value [0]

The "Origin/Source/Method/Comment" column combines different Define-XML 
attributes and elements. By setting this parameter to 1, prefixes [Comment], 
[Method], [Origin] will be displayed alongside with the descriptions, allowing to 
identify where it came from. e.g. compare “Origin / Source / Method / Comment” 
column for ADSL dataset.
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– displayLengthDFormatSD (0/1) – default value [0]

When there is a format attribute provided, it will be shown in the "Length or Display Format" 
column, otherwise only the length will be shown in this column. When this parameter is set to 1, 
name of the column will be changed to "Length [SignificantDigits] : Display Format" and all of the 
corresponding attributes, when present in the Define-XML document, will be shown in this 
column. e.g. compare Length column for SDTM EG.



PhUSE WG – Define-XML v2.0 Stylesheet Recommendations

366th Italian CDISC UN Annual Meeting

• Dataset Details

– For each dataset, a separate table is created with the list of all variables and their 
details. For datasets with Value-level metadata (VLM) defined for at least one of its 
variables, both Variable- and Value-Level Metadata is shown in this table.

VLM presence: additional "Where Condition" column, 'VLM' in superscript next to 
variable name, collapse/expand option. 

– Supplemental qualifiers vertical structure is expected to be described using a value-
level metadata, but the layout is slightly different, e.g. no separate Where Clause 
column.

– ISO8601 format is added only by the stylesheet, based on the data type of the 
variable.
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• Dataset Details Value-level metadata e.g. ADQSADAS
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• Dataset Details Supplemental Qualifier e.g. SUPPAE
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Any question?

Thank You

Silvia Faini
Principal Statistical Programmer – LivaNova
silvia.faini@livanova.com


