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A few facts …

• CDISC Standards documents come as PDF / HTML
• And thus are not machine-readable …

• Leading to many different interpretations …

• We even don't define what "must", "should", "may" mean
• Other SDOs do so as the first thing in a specification

• "Rules" are not machine-readable and are often confusing…

• Protocols are not machine-readable



SDTM is difficult to learn …
• It takes years to become an expert



Although we do have standards
Clinical Research remains highly inefficient 

• FDA/PMDA can still not compare results between 
studies

• Study design and mapping to SDTM reuse remains 
limited

• Essentially, AI should be able to do 80% of the 
mapping

• There is still no "Alexa for SDTM"
• Nor for other standards within CDISC



What is needed?
• Machine-readable / interpretable protocols

• Machine-readable standard specifications

• Clear (and machine-readable / executable) rules
• And no "would generally not be used …"

• Further:
• Better coding systems, interoperable with healthcare



Ok Jozef … 

You are
complaining

again, 
But what did

YOU do?



What Jozef is doing … - a few projects

• SDTM-IG in XML

• SDRG in XML (Phuse project)

• Annotating clinical research protocols with coded 
information

• "Open Rules for CDISC Standards" initiative
• Really open, human-readable / machine-executable CDISC / FDA 

/ PMDA rules for submission standards

• RESTful web services, UMLS networks of codes and terms, 
…



The SDTM-IG in XML

• Although the SDTM-IGs are highly structured, they 
are still not machine readable
• Move to HTML is not helpful …

• Bachelor students project 2017

• Machine-readable IG for 46 SDTM-IG domains

• XSLT stylesheet reconstructing the "human view"



The SDTM-IG in XML: Results



The SDTM-IG in XML: Results

Variable definitions

Assumptions



The SDTM-IG in XML: Human View
(through stylesheet)



The SDTM-IG in XML - Future

• This is all still extremely simple

• "Rules" have only been added partially

• Assumptions are still "human text" 
• Part of it has been structured (discouraged variables)
• But could already be interpreted by machines

• This is the way the SDTM team SHOULD publish the IG
• And not as damned HTML or PDF

• It is a very first step only to come to an 
"Alexa for SDTM"

Poster in the poster session!



Annotated Protocols

• Protocols are still written using office software
• "Templates" help to structure, but "that's it"

• Humans need to interpret the protocol 
and transform it to:
• A study design

• Submission data sets

• CRFs

• Trial Design datasets

• Clinical Trial Registry entries

• And the results to SDTM and ADaM



Annotated Protocols

• A format and software tool was developed to annotate 
"narrative" protocols with codes and terms

• SDTM Trial Design Parameters
• => Automated generation of TS data sets

• CDISC Controlled Terminology

• LOINC, SNOMED-CT, ATC, ICD-10, UMLS, …
• Making it possible to use eSource and EHRs 

• The "tool" uses RESTful web services for suggesting 
suitable codes and terms for protocol text snippets



Annotated Protocols - Movie

Movie available at:
https://www.youtube.com/watch?v=SN_wT96kJMQ

https://www.youtube.com/watch?v=SN_wT96kJMQ


Annotated Protocols

• Such annotated protocols are an "easy prey" for ML 
systems

• Automated Study Design generation (in a consistent way)
• Ideally in combination with MDRs
• LOINC / SNOMED-CT coding

=> BCs

• Limitations
• "Schedule of Events"
• => should be replaced

by "workflows"

https://www.a3informatics.com/biomedical-concepts/

https://www.a3informatics.com/biomedical-concepts/


The Schedule of … disaster

https://www.a3informatics.com/phuse-single-day-event-copenhagen/

https://www.a3informatics.com/phuse-single-day-event-copenhagen/


Presentation versus data

• In CDISC we are constantly mixing up "presentation" 
with "data" (and "information")

• We use technologies meant for "presentation" (e.g. 
tables) and think they are the "data"

• Everything that we have is "flattened" to "Wiener 
Schnitzel" => Quality loss

• We must learn to return to first
principles and generate
machine-readable standards



Open Rules for CDISC Standards

• Current validation rules & software: 

• Have been "hijacked" by regulatory authorities
and a for-profit company

• Are over-interpretations of the IGs

• Are often completely incorrectly implemented in 
software
• Extremely many "false positives"



Open Rules for CDISC Standards

• New initiative to publish CDISC (and FDA/PMDA?) 
rules in machine-executable as well as human-
readable format

• Can be used in any modern software

• Are owned by the CDISC community

• Can be written in the machine-readable IGs itself

• New formal CDISC project



Other things we are working on

• ML (Word2Vec) on ClinicalTrials.gov entries

• Workflows in e-Protocol

• Protocol elements in ODMv2



Conclusions

• Using Standards creates huge potential to enormously
increase efficiency through ML and AI

• In order to use this potential, we need to make our
standards machine-readable

• The "human view" can still be retained through
stylesheets



The "Alexa for SDTM"


