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Define-XML
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Define-XML What is it?

• CDISC XML Technology standard that provides machine 
readable metadata for any tabular dataset structure.

• Primary use case: describe datasets for the purpose of 
submissions to regulatory authorities

• Required by FDA (USA) and PMDA (Japan) for all 
CDISC submissions.

• Reviewers need metadata that describes the content of 
each submission.
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Define-XML CDISC Standards in Submissions Today

Data

SAS V5 XPT

Metadata

Define-XML
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Define-XML History

March 
2005

• Define-XML v1.0 (Case Report Tabulation Data Definition Specification v1.0)
• FDA has announced the end of support for Define-XML v1.0  for studies that 

start 12 months after March 15, 2017 

March 
2013

• Define-XML v2.0
• Accepted by FDA since August 2013

January 
2015

• Analysis Results Metadata v1.0 extension for Define-XML v2.0
• Not yet requested by FDA; requested by PMDA

2018

• Define-XML v2.1 - Public Review round 2 ended on September 4th 2018.
Still in development.
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Define-XML What is it ?

Define-XML is the name 
of the standard

define.xml is the name 
of a file
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Define-XML What is it ?

• Provides machine readable metadata about:
• Study 

• Name, Description, Protocol name
• Datasets

• Name, Label, Domain, Structure, Class, Purpose, Keys, Comments, 
Dataset Location, ...

• Variables
• Name, Label, Data Type, Length, Significant Digits, Display Format, 

Controlled Terms, Origin, Derivations, Comments...
• Controlled Terminology / Dictionaries
• Derivations (algorithms, computations, methods)
• Supporting Documents (aCRF, Supplemental Data Definitions, 

Reviewer Guides, ...)
• (Parameter) Value Level Metadata
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Define-XML in Detail
Study Metadata
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Define-XML Study Metadata

• FileOIDs should be universally unique if at all possible. One way to 
ensure this is to prefix every FileOID with an Internet domain name 
owned by the creator of the ODM file or database (followed by a /).
For example, FileOID="BestPharmaceuticals.com/Study5894/1" 
might be a good way to denote the first file in a series for study 5894 
from Best Pharmaceuticals

• Similarly, StudyOIDs should be universally unique if at all possible
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Define-XML Study Metadata

• Only 3 elements (but a lot more in SDTM Trial Summary domain, and 
in ODM CTR-XML).
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Define-XML Study Metadata

• StudyName is a short name for the study. 
The sponsor’s internal name assigned to the study. In case there is 
no internal name can be the same as ProtocolName.

• StudyDescription is a longer description of the study, for example, 
the full study title from the protocol.

• ProtocolName is the official identifier of the study as specified in the 
protocol. It is the Protocol Number assigned to the study by a 
regulatory agency.
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Define-XML Study Metadata

• MetaDataVersion/@Description attribute can contain additional 
information about the submitted metadata. It can contain a name and 
version of a terminology standard used, a reason for an update, 
additional standards (e.g., SDTMIG-AP) used for specific domains 
and etc. It is expected that this kind of information will be provided in 
the reviewer's guide, that is why this attribute is optional and sponsor 
can decide not to provide it.

• Will be more structured in Define-XML v2.1
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Define-XML Study Metadata

• MetaDataVersion/@def:StandardName allowed values:

• ADaM-IG

• SDTM-IG

• SEND-IG

Case sensitive !
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Define-XML in Detail
Dataset Metadata
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Define-XML Dataset Metadata

• Tabulation and Analysis datasets have to be described 
with metadata:
• Name
• Label – Text description
• Domain
• Structure
• Class information (FINDINGS, EVENTS, INTERVENTIONS, ...)
• Purpose (Tabulation or Analysis)
• Repeating - More than one record per subject or only one record 

per subject
• Does the dataset contain reference data?
• SAS dataset name
• Location – Where is the dataset file located?
• Documentation – Comment, optionally including a document 

reference (Annotated CRF, Reviewer’s Guide)
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Define-XML Dataset Metadata
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Define-XML Dataset Metadata
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Define-XML Dataset Metadata - Domain
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Define-XML Dataset Metadata - Class

• Class is controlled by CDISC/NCI Controlled Terminology GNRLOBSC
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Define-XML Dataset Metadata - Keys
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Define-XML Dataset Metadata - Location
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Define-XML Dataset Metadata - Comments
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Define-XML Dataset Metadata - Comments
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Define-XML in Detail
Variable Metadata
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Define-XML Variable Metadata
• Name - up to 8 characters following CDISC standards
• Label - Text description, up to 40 characters
• DataType - text, integer, float, date, time, datetime, partialDate, 

partialTime, partialDatetime, incompleteDatetime, durationDatetime
• Length, SignificantDigits, DisplayFormat
• SASFieldName
• Role - Optional, how the variable is used
• CodeList Reference to Controlled Terminology (NCI or sponsor 

defined) or Dictionary (MedDRA, ...)
• Origin - source or origin of the data: CRF, Derived, Assigned, 

Protocol, eDT, Predecessor)
• Derivation (Method) –The algorithm used to compute data values
• Comment - other information about the dataset or variable that may 

be useful for the data reviewer. More lengthy comments may be in 
an accompanying Reviewer Guide.
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Define-XML SDTM Variable Metadata
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Define-XML ADaM Variable Metadata
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Define-XML Variable Metadata
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Define-XML SDTM Variable Metadata – ItemGroupDef/ItemRef
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Define-XML SDTM Variable Metadata – ItemGroupDef/ItemRef
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Define-XML Variable Metadata – Data Types

SAS

 Num

 Char
 Char (ISO8601)

Define-XML
 integer
 float
 text
 date
 datetime
 Time
 partialDate
 partialTime
 partialDatetime
 incompleteDatetime
 durationDatetime

SDTM, ADaM SEND data type conversions to XML 
data types in Define-XML
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Define-XML Variable Metadata – ISO8601 Data Types

• The date and time data types represent the planned specificity of the 
collected data, and not an interpretation of the actual collected values.

• am/pm is not allowed in the specification for the hour
• ISO 8601 allows decimals in the representation of seconds

Define-XML Data Type Example Example
date YYYY-MM-DD 2016-05-07
datetime YYYY-MM-DDTHH:MM:SS 2016-05-07T15:05:44
time HH:MM:SS 15:05:44
partialDate YYYY[-MM[-DD]] 2016-05
partialTime HH[:MM[:SS]] 15:05
partialDatetime YYYY[-MM[-DD]]THH[:MM[:SS]] 2016-05-07T15:05
incompleteDatetime [YYYY|-]-[MM|-]-[DD|-]T

[HH|-]:[MM|-]:[SS|-]
2016---07
2016---07T-:15

durationDatetime PnYnMnDTnHnMnS or PnW
(there are more representations)

P14DT7H57M
P2W
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Define-XML Variable Metadata - Data Types and Length

• ItemDef Length attribute is required when 
DataType is text, integer or float

• text: Maximum allowable length
• integer: The largest allowable integer width
• float: The largest allowable whole number width plus the 

maximum number of decimal digits
(example: xxx.xx  Length=5)

• For integer and float it is different from the SAS 
definition, which number of bytes for storage

• ItemDef SignificantDigits attribute is required for 
float variables

• It is invalid to use the Length attribute with other 
data types.
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Define-XML Variable Metadata – def:Origin - SDTM
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Define-XML Variable Metadata – def:Origin - SDTM
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Define-XML Variable Metadata – Origin *

Allowable 
Values

Definition SDTM ADaM

CRF Collected on CRF. Variable has a 
reference to an annotated CRF.



Derived Data value calculated from other data
values by an algorithm or reproducible 
rule, defined by the sponsor.

 

Assigned Data values set independent of subject 
related data values (e.g. Domain).

 

Protocol Data values defined in the study protocol. 

eDT Data received via electronic data
transfer. Refers to data collected via data 
streams, such as laboratory, ECG, or 
IVRS.



Predecessor Data value is a direct copy of a variable 
in another dataset.

 

• We forgot SEND! (COLLECTED, DERIVED, OTHER, NOT AVAILABLE).
Check the Define-XML v2 Errata (https://wiki.cdisc.org/display/PUB/Define-XML+2.0+Errata).

https://wiki.cdisc.org/display/PUB/Define-XML+2.0+Errata


Copyr i g ht  © 2012,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

Define-XML Variable Metadata – def:Origin - ADaM

A convention, 
not machine readable!
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Define-XML Variable Metadata – def:Origin - ADaM

A MethodDef can also have a DocumentRef.
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DEFINE-XML IN DETAIL
CONTROLLED TERMINOLOGY METADATA
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Define-XML Controlled Terminology Metadata

• Enumerations

• Codelists

• Dictionary References
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Define-XML Controlled Terminology Metadata
Enumeration

External Dictionaries

Enumeration

CodeList

External Dictionaries
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Define-XML Controlled Terminology Metadata
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Define-XML Controlled Terminology Metadata



Copyr i g ht  © 2012,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

Define-XML Controlled Terminology Metadata
- Enumeration example 

Enumeration
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Define-XML Controlled Terminology Metadata
- CodeList example 

Enumeration

OrderNumber
indicates display 
order.

Rank indicates 
ranking significance 
(small, medium, 
large)
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Define-XML Controlled Terminology Metadata
- Dictionary Reference example 
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Define-XML Controlled Terminology Metadata

• CDISC Controlled Terminology (CT) is defined for many 
SDTM and SEND variables, and for a few ADaM 
variables

• Maintained in the US National Cancer Institute 
(NCI) Enterprise Vocabulary System

• Where there is a CDISC defined Controlled Vocabulary, 
cross-references to the relevant NCI codes should be 
provided in CodeLists using the ODM Alias element.

• Context attribute must be nci:ExtCodeID
• Some CDISC CTs are Extensible meaning sponsor 

may add new terms
• New terms should only be added if they are distinct

in meaning from the existing terms.
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Define-XML Controlled Terminology Metadata

Use Alias elements for 
CDISC Controlled 
Terminology C-Codes
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Define-XML Controlled Terminology Metadata
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DEFINE-XML IN DETAIL
VALUE LEVEL METADATA
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Define-XML Value Level Metadata

• (Parameter) Value Level Metadata defines metadata for 
a variable under a specific condition

• Needed in the highly normalized data structure of SDTM, 
SEND and ADaM (generally one record per subject per 
test code or parameter per visit or observation)

• Examples:
• VSORRES, VSSTRESN or VSTRESU based on the value of 

VSTESTCD
• SuppQuals: QVAL bases on the value of QNAM
• LBORRES based on the value of LBCAT, LBSPEC, 

LBMETHOD, LBTESTCD
• AVAL, BASE, CHG based on the value of PARAMCD
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Define-XML Value Level Metadata

• When metadata for a variable varies in a meaningful way 
that depends on values of other dataset variables, value 
level metadata (VLM) should be provided.

• Can be provided for any dataset variable
• Condition can be based on values of multiple variables 

with more complicated conditions (not just EQUAL)
• Examples:

• VSTESTCD EQ "SYSBP" and VSPOS EQ "STANDING“
• PARAMCD IN ("ACITM01", "ACITM02", ... , "ACITM14")
• PARAMCD NE "ACTTOT“

• Available: LT, LE, GT, GE, EQ, NE, IN, NOTIN
• Unambiguous interpretation by a computer
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Define-XML SDTM Value Level Metadata
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Define-XML ADaM (Parameter) Value Level Metadata
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Define-XML Value Level Metadata
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Define-XML Value Level Metadata
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Define-XML Value Level Metadata
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Define-XML Variable Metadata - Methods

• Algorithms (Methods) must be provided 
if any variables or values are defined as derived

• To enhance traceability users are encouraged to 
provide descriptions that include accurate and 
consistent references to source variables and 
derivations.

• Targeted at non-programmers, so written in plain 
English, not in syntax.

• For cases where the algorithm description is longer 
than a few lines, needs more than text, or formatting is 
needed, a reference can be made to a page or section 
in a supplemental document containing the additional 
details.
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Define-XML Variable Metadata - Methods
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Define-XML Comments

Comments may be added to dataset, variable and 
value level metadata.
Comments should not be used to store information 
about computational algorithms/derivations or origin 
(even though the stylesheet might display them 
together).
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Define-XML Comments
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Define-XML Document References
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Define-XML Document References
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Displaying Define-XML
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Define-XML

• The Define-XML 
specification Does not 
describe how this 
metadata should be 
displayed
Display is not part of the 
standard
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Define-XML Display

• The Define-XML standard does not dictate how a 
stylesheet should display a define.xml file. 

• An example stylesheet is provided, however this can be 
altered to satisfy alternate visualization needs.

• The example stylesheet is only one file
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Define-XML Display

• The example CDISC stylesheet conforms to web 
standards and follows accessibility guidelines

• Reviewed by FDA in 2013
• It should behave much better than older stylesheets
• Uses JavaScript, but degrades gracefully when 

JavaScript is disabled
• Printing looks quite acceptable
• It might make sense to also submit the HTML rendition; 

since not every browser allows rendition of the stylesheet
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Define-XML Display
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CDISC Wiki: XSL Stylesheet Library
http://wiki.cdisc.org/display/PUB/Stylesheet+Library

http://wiki.cdisc.org/display/PUB/Stylesheet+Library
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Define-XML Display – New stylesheet being developed at 
PhUSE
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Define-XML Display – New stylesheet being developed at 
PhUSE
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Define-XML Display – New stylesheet being developed at 
PhUSE
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Define-XML Display – New stylesheet being developed at 
PhUSE
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Analysis Results Metadata for Define-XML
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• Traceability is a fundamental principle in ADaM:
• It enables the reader to understand the data flow from collection to 

SDTM and ADaM to Analysis Results
• Analysis Results Metadata provides traceability from results

in a statistical display to the data in the analysis datasets
• Analysis Results Metadata includes:

• Identification of critical analysis displays and particular results
• Details on analysis performed (reason, underlying analysis dataset(s), 

selection criteria, documentation, programming statements)
• Facilitates documentation and reproduction of the analysis 

results
• Not needed - or even advisable - for every analysis in a 

submission

Why Analysis Results Metadata ?
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PMDA – New Study Data Technical Conformance Guide (April 27, 2015) *

* Advanced Review with Electronic Data Promotion Group 
(http://www.pmda.go.jp/english/review-services/reviews/advanced-efforts/0002.html) 
PMDA Technical conformance guide (in Japanese) http://www.pmda.go.jp/files/000204728.pdf
Provisional Translation (as of July 2015) http://www.pmda.go.jp/files/000206449.pdf

• In order for the review of clinical study data to progress smoothly, 
it is important that the relationship between the analysis results 
shown in the application documents and the analysis datasets is 
easily understandable. Therefore, the definition documents of the 
ADaM datasets should preferably include Analysis Results 
Metadata ...

• For the format of the Analysis Results Metadata, the applicant 
should refer to the Analysis Results Metadata Specification for 
Define-XML by CDISC to the extent possible, but if it is difficult to 
include it into the definition document, it is possible to submit it as 
a separated file in PDF format.

ADaM Results Metadata v1 for Define-XML v2

http://www.pmda.go.jp/english/review-services/reviews/advanced-efforts/0002.html
http://www.pmda.go.jp/files/000204728.pdf
http://www.pmda.go.jp/files/000206449.pdf
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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• For Define-XML v2 only
• Utilizes various Define-XML v2 constructs

• WhereClause
• Document reference support
• Comment support

• It is recommended to move to Define-XML v2
• FDA has announced that support for CRT-DDS 1.0 (Define-

XML 1.0) is ending in March 2018

ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
ODM

Study

GlobalVariables

MetaDataVersion

def:SupplementalDoc

def:ValueListDef

def:WhereClauseDef

ItemGroupDef

ItemDef

CodeList

MethodDef

def:CommentDef

def:leaf

arm:AnalysisResultDisplays
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• Updated Define-XML v2 XSL Stylesheet
• Works for ADaM, SDTM, SEND (with or without Results 

Metadata)
• Bug fixes
• Many improvements for linking to external PDF documents with 

physical page references or named destinations

• Check the CDISC stylesheet library wiki page: 
https://wiki.cdisc.org/display/PUB/Stylesheet+Library

ADaM Results Metadata v1 for Define-XML v2

https://wiki.cdisc.org/display/PUB/Stylesheet+Library
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• Display Identifier
• Display name
• Result Identifier
• Parameter (Code/Decode)
• Analysis Variable
• Reason
• Dataset
• Selection Criteria
• Documentation
• Programming Statements

* Version 2.1 of the Analysis Data Model (ADaM) Document, December 17, 2009 

ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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ADaM Results Metadata v1 for Define-XML v2
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Preview of Define-XML v2.1
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Define-XML 2.1 Key new features

• Versioning of Standards and Controlled Terminology
• Clearly identifying standards
• Identifying non-standard domains
• Identifying non-standard variables
• Identifying sponsor defined controlled terminology

• Enhanced Origin/Source information
• Dataset Class expanded with SubClass
• Added HasNoData attribute for SDTM datasets and 

variables
• Use of Alias for longer SAS names
• XML Schema enumerations
• Various enhancements (Context, additional Descriptions 

and Comments, DocumentRef/@Title)
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Define-XML 2.1 Versioning of Standards and 
Controlled Terminology

• Define-XML v2.0 identifies only one version of a 
standard, for example SDTM-IG 3.1.2

• Define-XML v2.0 does not identify which version of 
CDISC/NCI Controlled Terminology is used
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Define-XML 2.1 Versioning of Standards and 
Controlled Terminology

• Define-XML v2.1 introduces capability for identifying the 
content standards and the controlled terminology 
package used by metadata definitions within a Define-
XML file.

• Content standards are represented using the Standards
element within the MetaDataVersion element.

• For Define-XML documents used for submissions, the 
Standards Element is Required

• Datasets must reference a standard or be identified as a 
Non-Standard/Custom dataset. 

• Only really a change for SDTM/SEND since ADaM 
already defines an ADaM Other Class.
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Define-XML 2.1 Versioning of Standards and 
Controlled Terminology

Version 2.1

Version 2.0
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Define-XML 2.1 Versioning of Standards and 
Controlled Terminology
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Define-XML 2.1 Identifying Non-standard Domains

• A dataset is considered non-standard if either:
• It is a sponsor defined custom domain, or
• It is a domain based on an un-published draft of a CDISC 

dataset. 
• For nonstandard domain definitions, the dataset must 

include a def:IsNonStandard=“Yes” attribute.
• For Define-XML documents used for submissions, the 

dataset must either include a reference to a standard 
(def:StandardOID) or must include the 
def:IsNonStandard=“Yes” attribute
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Define-XML 2.1 Identifying Non-standard Domains

c
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Define-XML 2.1 Identifying Multiple CT Packages

• For Define-XML documents used for submissions, the 
Standards Element should include references to 
published controlled terminology versions.

• Every CodeList in the Define-XML that references a 
CDISC published Controlled Terminology must identify 
the controlled terminology publication that serves as 
the source (def:StandardOID).

• Sponsor defined controlled terminologies should be 
identified as non-standard, by specifying a 
def:IsNonStandard=“Yes” attribute.
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Define-XML 2.1 Identifying Non-standard Variables

• Non-standard variables in a dataset can use the 
def:IsNonStandard attribute.

• This enables non-standard variables to be part of the 
parent domain (instead of Supplemental Qualifiers)

• ... which does not mean that it can be used now in eSubmissions
Keep in mind that Define-XML is not only for eSubmissions
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Define-XML 2.1 Dataset Class and SubClass

• The SDTM, SEND and ADaM standards use Class as a 
way to identify each dataset in relation to its respective 
model

• There is no way to identify specific applications of these 
classes

• Beginning in version 2.1, the Class concept has been 
expanded to include a SubClass

• Subclasses adhere to the definition of the “Parent” 
Class, but have additional requirements and rules to be 
considered

• Facilitates validation
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Define-XML 2.1 Dataset Class and SubClass

• Initial uses: 
• Identify Adverse Events Analysis datasets (SubClass = 

“ADVERSE EVENT”) within the ADaM OCCURRENCE DATA 
STRUCTURE Class

• Identify Time-to-Event Analysis datasets (SubClass = “TIME-
TO-EVENT”) within the ADaM BASIC DATA STRUCTURE 
Class

• There is no requirement that a SubClass is defined for 
every ADaM dataset
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Define-XML 2.0 Dataset Class and SubClass
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Define-XML 2.1 Dataset Class and SubClass
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Define-XML 2.1 Dataset Class and SubClass
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Define-XML 2.1 Origin - Define-XML v2.0

• Define-XML v2.0  - Origin Type:
• CRF
• Derived
• Assigned
• Protocol
• eDT
• Predecessor

• Mixes type and source in Type attribute
• SEND values (COLLECTED, DERIVED, OTHER, NOT 

AVAILABLE) were added later with an erratum
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Define-XML 2.1 Enhanced Origin Define-XML v2.1 -
Type and Source (Clinical)

(*) Source is not used by SEND
In specification, table is provided separately for SDTM, SEND and ADaM
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Define-XML 2.1 Enhanced Origin Define-XML v2.1 -
Type and Source (Clinical)
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Define-XML 2.1 Multiple Origins

• 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, the standard allows 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.
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Define-XML 2.1 Use of Alias for longer SAS names

• Define-XML has several attributes that are used in 
conjunction with SAS Version 5 XPT files:

• SASDatasetName
• SASFieldName
• SASFormatName

• These attributes are restricted by ODM to a maximum 
length of 8 characters

• When using longer names, the SAS name can be 
specified by using the Alias child element with 
Context="SAS"

<Alias Name="VERYLONGNAME" Context="SAS"/>
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Define-XML 2.1 XML Schema enumerations

• Various attributes in Define-XML have a list of 
allowable values

• Examples:
• def:Standard/@Name
• def:Standard/@Type
• def:Standard/@Status
• def:Standard/@PublishingSet
• ItemGroupDef/@def:Class
• def:Origin/@Type
• def:Origin/@Source
• def:PDFPageRef/@Type

• These allowed values (enumerations) are now part 
of the XML schema

• An updated schema will be published when values 
are added (2.1.1, 2.2.2, ...)
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Define-XML 2.1 Various

• ODM/@def:Context attribute can be used for validation
Values: Submission or Other
(some business rules are only required in the context of 
a submission)

• def:HasNoData=“Yes” attribute added to datasets and 
variables

• Included in study definition, but not present in data
• Needs to be explained with comment

• Description elements were added to:
• def:ValueListDef
• CodeList, CodeListItem, EnumeratedItem

• Comments can now be added to MetaDataVersion and 
CodeList
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Define-XML 2.1 Various
• 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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Thank You !
Questions ?

http://www.sas.com/
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