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Meet the Speaker

Jørgen Mangor Iversen

Title: Clinical Standards Developer

Organization: LEO Pharma A/S

Jørgen has been programming for more than 40 years in many industries, 
the last 17 years in pharma, implementing CDISC standards. He has 
continuously educated himself in computer science in parallel to full time 
work and holds a B.Sc. in Computer Science and a Master of IT in 
Software Construction. In all his work, metadata and standards has 
always been a key focus point, acknowledging that standards makes 
programming easier, not harder. The last 4 years Jørgen has devoted all 
his time to developing metadata, as well as standards and tools for 
metadata



Disclaimer and Disclosures

• The views and opinions expressed in this presentation are those of the 
author(s) and do not necessarily reflect the official policy or position of 
CDISC.
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• The author owns shares in these companies
• LEO Pharma A/S

• Nimbus Motorcycles
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Problem and rationale

Identified issues with the creation of SDTM annotations to CRF 
forms and collection of references for define documents



Sample Forms visualizations

• Yellow boxes here show OIDs in place of 

SDTM variables

• Location of yellow boxes are difficult to 
control

• Yellow boxes overlay CRF text

• Larger yellow boxes (rich SDTM 

annotations) leads to clutter

• Manual process to rearrange yellow 
boxes
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Sample form showing annotations distant from data collection fields
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Collection of page references

Define document related issues

• Traditionally, page refences uses the page numbers of the CRF forms as 
origins in define-xml

• Collection of page numbers is usually a manual process (labor intensive)

• Page numbers only makes sense on paper, not in searchable electronic 
documents (xml, pdf)

• Page numbers are inherently study specific 
• Define origins needs to change for the same form from study to study, as page numbers 

change with different form collections and visit schedules

• Page number add little value to electronic documents with clickable navigation

• Page numbers prevent standardization and reuse of define metadata (origin)

• Printed page numbers in pdf documents are rarely aligned with physical page numbers, 
leading to confusion
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Displaying XML files with style sheets

Well established technology



Displaying XML files with style sheets

Rationale for using a style sheet for odm-xml

• Define.xml has imbedded link to style sheet define2-0-0.xsl
• Modern browser ignores imbedded style sheets
• Internet Explorer displays correct but is deprecated

• New concept for ODM-XML
• Parallel to define.xml

• XSLT version 1.0 imbedded in browsers via JavaScript
• Chrome, Edge, Firefox, Internet Explorer

• External XML style sheets engines
• SAS proc xsl and saxon supports XSLT version 2.0

• PowerShell supports versions 1.0, 2.0, 3.0

• Gnome xsltproc supports version 1.0
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ODM-XML

Sample CRF elements created by applying the style sheet to 
odm-xml



Study example 
Front page and visit matrix

• Study

• Name

• Additional information

• Protocol

• Date and time

• Company name

• Logo

• Visit matrix
• Every form name is a link
• Every visit name is a link
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Study example 
Table of contents

• Visit matrix continued

• Table of contents
• Different sort order of forms

• Both visit matrix and table of 
contents links to the same forms
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Study example 
Forms with notes and SDTM annotations

• SDTM annotations in a separate 
column

• LEO Notes can be removed via 
button

• Form notes indicated by #

• Question notes indicated by #

• Notes reference questions via 
numbers

• Section OrderNumber .(dot) Question 
OrderNumber

• Buttons are non-printable
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Standard example 
Title and table of contents

• Standard/Study title from ODM

• <Study OID=“STD_X” or
OID=“SDY_Y”>

• Version number from file name

• Status from file name

• No visit matrix

14CDISC 2023 Europe Interchange | #CDISCEU #ClearDataClearImpact



Creating PDF version of ODM-XML

Leave all formatting to the browser



Creating PDF version of ODM-XML
Proposed solution using a web page

• Freely available on GitHub in a PHP 
version

• Upload as temporary and never retained

• Information extracted from file name

• Style sheet name controls options

• Selection  of document types
• Specification: maximum information
• SDTM annotated CRF (acrf)
• Blank CRF (bcrf)
• Book: CRF pages per visit

• Optional company name on front page

• Optional company logo on front page
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Creating PDF version of ODM-XML
Printing using the browsers standard printing dialog

• Use the engine “Save as PDF”

• Optionally select page subset

• Control headers and footings

• Observe that the CRF is paginated

• Choose Background graphics for 
the yellow colour for SDTM 
annotations

• Save as “acrf.pd” or “bcrf.pdf” when 
so chosen
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Interlinking ODM-XML and Define documents

No changes to define style sheet



Interlinking ODM-XML and Define-XML

ODM-XML is printed as acrf.pdf

• CRF as PDF document is paginated

• Table of contents is live with working links

• All submission variables and SDTM annotations has link targets for define-
XML origins

• Target document is hard coded to “acrf.pdf” residing in the same folder on disk
• All DOMAIN.VARIABLEwords have a link target (i.e., DM.BRTHDTC)
• All words in SDTM annotations have a link target too

• Define-XML origin are defined as “Named Destinations”
• No need to find/calculate page numbers for references
• Potentially huge savings in time, cost, effort
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Define-XML

Define example showing origins as “Named destinations”, example is DM.BRTHDTC
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Interlinking ODM-XML and Define-XML

acrf.pdf showing link target, example is DM.BRTHDTC
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Thank You!

Article at 

JSCDM

Free 

Software
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