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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 or for the author’s respective organizations.
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Introductions
Name Role(s)

Ryan Dempsey Ryan is an Associate Director in the Data Standards Organization at GSK. 
He is currently eCRF Standards Lead/Product Owner for a cross-functional 
End-to-End (E2E) Standards Project.  He is also a contributing member of 
the CDISC Oncology SDS Subteam.

Lex Jansen Lex is a Senior Director, Data Science Development at CDISC. Before 
CDISC, he was a Principal Solution Consultant and Principal Software 
Developer at SAS Institute.

Linda Lander Linda is a Director, Data Science and Biomedical Concepts Product Owner 
at CDISC. Before CDISC, she was Director Data Standards at GSK.

Erin Muhlbradt Dr. Muhlbradt is a Clinical/Biomedical Information Specialist & CDISC 
Terminology Program Lead, US NCI-EVS. Erin leads the CDISC Controlled 
Terminology program and is a member of the CDISC SDS Oncology 
Subteam.

Melanie Paules Melanie is Director, Statistical Programming at Takeda Pharmaceuticals. 
She leads the CDISC SDS Oncology Subteam. 
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Agenda
1. Oncology Disease Response Supplement

• Introduction to CDISC Oncology Standards  (Melanie Paules)
• Oncology Terminology Content (Erin Muhlbradt)
• Disease Response Supplement (Melanie Paules)

2. CDISC Biomedical Concepts
• CDISC BC Introduction (Linda Lander)
• Oncology BC Implementations (Melanie Paules)

3. CDISC Biomedical Concepts Use Cases
• Study Build (SOA to CDASH) (Ryan Dempsey)
• Building Blocks for Define.xml (Lex Jansen)

4. Conclusions & Future Plans (Melanie Paules)



Introduction on CDISC Oncology Standards 



CDISC SDS Oncology Subteam
• Defines new standards and supports existing CDISC SDTM standards for oncology studies
• Standards include metadata, examples and guidance on implementing CDISC SDTM standards 

in oncology studies for a variety of use cases
• Included are the following activities:

v Development of Disease Response Supplements to support the implementation of CDISC SDTM 
standards for various response criteria

v Support development and make version updates to oncology Therapeutic Area User Guides (TAUGs)

v Build Biomedical Concepts including Dataset Specializations for response criteria

v Oversight of SDTMIG for TU, TR and RS Domains

v Review and approval new controlled terminology requests

• The team is comprised of experts working in oncology research in the pharmaceutical 
industry, academia research, and a NCI EVS terminology specialist

• Team lead: Melanie Paules, Co-lead: Kim Musgrave, CT Lead: Erin Muhlbradt
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History
• SDTMIG v3.1.3 TU, TR and RS first published.  Oncology Use Cases SDTM examples 

were EXCEL attachments to the SDTMIG PDF
• SDTMIG v3.2 Oncology Domains (TU, TR and RS); attachments were dropped.  

Supplements for questionnaires were introduced.
• Oncology TAUGs developed referencing SDTM Examples for Oncology Use Cases
• SDTMIG v3.3 RS moved to QRS 
• Oncology SDS team built of oncology examples, terminology and codetable 

mappings developed for other tumor response criteria based on:
• Feedback from industry experience with implementation

• Expert advice/opinion

• First Oncology Disease Response Supplement Published for RECIST 1.1 (2023)
• First Biomedical Concept and Dataset Specialization Built for RECIST 1.1 (2023)
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Oncology Terminology Development
• Oncology CT
• Codetable Mapping Files
• Terminology Development Rules



CDISC Controlled Terminology – Oncology-specific 
codelists

• TUTEST/TUTESTCD
• TUIDRS

TU Domain

• TRTEST/TRTESTCD
• TRPROPRS

TR Domain

• ONCRSCAT
• ONCRTS/ONCRTSCD
• ONCRSR

RS Domain (Onc)
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Oncology Codetable Mapping Files
• Quarterly public review with CDISC CT package; published on CT page on 

CDISC.org
• https://www.cdisc.org/standards/terminology/controlled-

terminology#standard__Codetable_Mapping_Files

• Excel file containing rows and columns that describe relationships between 
published terms across multiple codelists relevant to a single domain.

• Date on each tab name identifies the CT version date associated with the 
information.

• Files contain the most up to date information
• Archive not available…yet

10



11



Disease Response Criterion-specific Codetable 
Mapping Files

• 93 Disease Response Criterion published in ONCRSCAT codelist to date
• 10 Codetable Mapping Files published or in development*

• RANO - Wen PY et al 2010
• iRANO - Okada H et al 2015
• RECIST 1.0 - Therasse P et al 2000
• RECIST 1.1 - E.A. Eisenhauer et al 2009
• iRECIST - Seymour L et al 2017
• Lugano - Cheson BD et al 2014
• Rajkumar Multiple Myeloma - Rajkumar SV et al 2011
• Kumar IMWG - Kumar S et al 2016
• RANO – Ellingson et al 2017
• RANO-BM – Lin et al 2015*
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Oncology Terminology Development Rules
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Disease Response Supplement Development
• Purpose
• Development Process
• Structure of the Disease Response Supplement
• Key Concepts



Purpose
Oncology disease response supplements provide a mechanism to represent more 
extensive examples for each disease response criteria, showing the controlled 
terminology which will be presented in context for the CDISC user community
• Disease Response Supplement to the Study Data Tabulation Model 

Implementation Guide for Human Clinical Trials
• Published independently of the CDISC SDTMIG versions

• CDISC QRS Disease Response supplements are “new”
• Oncology related ones are developed by CDISC Oncology SDS sub-team

• Creation of a Disease Response supplement requires
• Detailed SDTM examples
• Controlled terminology, including codetable mapping files

• SDTM examples within the supplement support various use cases for the disease 
response criteria of interest

• SDTMIG TU, TR and RS represent a very small subset of disease response data in oncology studies
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Development Process for Disease Response 
Supplements
• A new QRS Template was created specifically for Disease Response Supplements
• RECIST 1.1 created first since it is used most broadly across industry
• Building Disease Response Supplements

• Pointing to and not repeating contents from other sources: disease response criteria publication, 
SDTMIG and controlled terminology documents 

• Build examples: RS, TU, TR, and other applicable domains as needed (PR, GF, CP and MI, etc.) with 
supporting Controlled Terminology 

• Engage with other SDS teams to align concepts (CP, GF)
• Create row captions for the examples
• Develop the supplement section: “General Points on Representation of Data within the Oncology 

Disease Response Domains”
• Document the Supplemental Qualifier Name Codes

• Follows the CDISC QRS approval process: initial review by Oncology Team, QRS 
team review, internal review and public review
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Where is the RECIST 1.1 
Disease Response 
Supplement?



Structure of the Disease Response Supplement
Response Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1)

Header
1 Introduction

1.1 Representations and Warranties, Limitations of Liability, and Disclaimers

2 Copyright Status
3 The Oncology Disease Response and Supporting Domains Model for RECIST 1.1

3.1 Assumptions for the Oncology Disease Response and Supporting Domains Model
3.2 General Points on Representation of Data within the Oncology Disease Response Domains for 
RECIST 1.1”

4 Examples for the Oncology Disease Response Domains Model for RECIST 1.1
Includes Eleven examples in sections 4.1 to 4.11

5 RELREC
6 Supplemental Qualifier Name Codes 
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Key RECIST 1.1 Concepts Covered

• Tumors are identified as target tumors, non-target tumors and new tumors
• Target non-lymph node tumors are measured in longest diameter
• Target lymph node tumors are measured in longest perpendicular (short axis)
• Target tumors that split (fragment) and/or merge (coalesce) 
• Collected or transferred calculations (e.g., Target lesion sum of diameters)
• Absent, non-pathological lymph nodes, and too small to measure target tumors
• Equivocal and unequivocal new tumors

• Overall response is based on:
• Measurements of target tumors (target response)
• Qualitative assessments of non-target tumors (non-target response)
• Appearance of new tumors

• Response related values
• Why RSDTC may be derived in SDTM RS, and general conventions for assigning RSDTC
• Symptomatic deterioration
• Representation of "NE" (Not Evaluable) and “NED” (No evidence of disease)
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Key Concepts from SDTMIG

• The preferred SDTM data representation 
is shown in the examples

• Note that examples in SDTMIG and this disease 
response supplement are based on 
assumptions about the data collection forms

• Linking Between Domains 
• Tumor identifier

• TULNKID in the TU domain links to the TRLNKID in 
the TR Domain

• Image identifier
• TUREFID, TRREFID and PRREFID link across the 

TU, TR and PR Domains
• Link Group

• RSLNKGRP links the RSTEST=‘Overall Response’ in 
RS domain with the underlying assessment in TR 
domain with matching TRLNKGRP

• Note that some criteria link to data in domains in 
addition to the TR domain
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Biomedical Concept Overview
• CDISC BC Introduction 



Background
Current Problem with Standards Adoption:
• Variation across studies
• Poor quality data from various sources, e.g., venders, CROs, etc.
• Lengthy cycle times to clean and standardize across studies in submissions
• Costly manual efforts
• Insufficient linkages across standards (end-to-end)
• Demand for more standards
• Data re-use challenging

CDISC has evolved:
• CDISC 360 piloted development of linked Biomedical Concept metadata to enable end 

to end automation
• CDISC Library has published data standards as groups of linked metadata
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Biomedical Concepts - Benefits to the CDISC Community

Part of the overarching CDISC vision enabling connected standards

Facilitates accurate and more consistent implementation by reducing 
unnecessary variability 

Facilitates metadata-driven automation 

Increases quality and efficiency throughout end-to-end study delivery process

Enables data reuse



What Is a Biomedical Concept?

ISO 11179 Definition: A unit of knowledge created by a unique combination 
of characteristics
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What Is a Biomedical Concept?

ISO 11179 Definition: A unit of knowledge created by a unique combination 
of characteristics

• Independent of study
• Independent of a representation in any standard, but can be tethered to a standard
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What Is a Biomedical Concept?
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Conceptual 
Layer

Implementation 
Layer



CDISC Biomedical Concepts & SDTM Dataset Specializations

Pragmatic Implementation:

• Conceptual Layer – abstract BC’s
• Provides semantics - aligned with NCI terminology
• Supports study design, Schedule of Activities (SOA)

• Implementation Layer - Dataset Specializations with VLM definitions
• Supports programmers
• Pre-configured building blocks for Define-XML
• Tailored to BCs to link with unambiguous semantics & definitions
• Dataset specializations as an extended dataset structure
• Extend foundational standards

• Add explicit relationships between variables
• Additional operational metadata, e.g., data type, etc.
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Foundational Standards vs. Biomedical Concepts

Foundational Standards Biomedical Concepts

Normative content. Informative content.

Developed for each individual data lifecycle 
stage. Capable of connecting multiple standards.

Multiple data models. Single framework.

General. Highly specific & granular. Applied and concise.

Require extensive deliberation and consensus-
building, as they are designed to be broadly 
applicable across various contexts.

Leverage existing foundational standards and 
utilize metadata and controlled terminology to 
add specific implementation details, allowing for 
a more rapid and streamlined curation process.

Provide the foundation for details. Compatible with study's schedule of activities.

Value Level Definitions that are curated with 
implementation details.



Endpoint 
Definitions

Safety 
Assessments

Digital Protocol Schedule of 
Activities  

Biomedical 
Concepts

Analysis 
Concepts

Derivations and 
Transformations

ARS/ARD

ADaM

SDTM

CDASH

Configured
CDISC BC Vision



Oncology Biomedical Concept (BC) 
Implementations
• Oncology BC Conceptual Level
• Oncology BC SDTM Dataset Specializations 



Oncology Biomedical Concepts (BCs) for RECIST 1.1

• CDISC Oncology SDS Subteam are early adopters of the CDISC Biomedical 
Concepts
• Constructed following the CDISC BC Model
• Used the SDTMIG for TU, TR and RS, Disease Response Supplement for RECIST 1.1 and 

Codetable Mapping Files as source reference files
• Developed both Conceptual BCs and (SDTM) specializations

• RECIST 1.1 is a biomedical concept category which encompasses individual 
biomedical concepts used within the criteria for clinical data
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Demonstration 

• Filter on bc_categories contains “RECIST 1.1”

• Filter on short_name=Overall Response

• Show links to NCI Thesaurus (nih.gov)
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https://ncithesaurus.nci.nih.gov/ncitbrowser/


COSMoS/export at main · cdisc-org/COSMoS · GitHub
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Select the BC “latest” file

Select the specialization “latest” file

https://github.com/cdisc-org/COSMoS/tree/main/export


Filter on bc_categories=RECIST 1.1
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The RECIST 1.1 Biomedical Concepts will be shown. 



Filter on short_name=Overall Response 
(or vlm_group_id=OVRLRESP)
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SDTM Mapping – Greatly Reduced for BCs

• Current tasks and flow

• Impact of BC
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Collect 
data

SDTM 
Mapping

SDTM 
Build

Define.xml 
Build

v Terminology are integral to the BC
v SDTM Definitions are part of the 

metadata specialization
v SDTM Mapping is no longer needed; 

Targets in SDTM are integral to the BC

BC Package for E2E: 
Use for collection, 
SDTM, and Define



Oncology Biomedical Concepts:
Use Case 1
• Oncology – Terminology Consistency from Protocol to SDTM
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Specializations
of BC C96613

Protocol CDASH

SDTM
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Protocol Specialization
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CDASH Specialization



CDASH Specialization

bc_id = C96613 



Summary

• SDTM specializations can be used to develop upstream standards using a 
metadata driven approach:

• Protocol
• CDASH
• Review models
• External data

• Incorporating BCs into e2e standards:
• Ensures consistency 
• Accelerates timelines
• Reduces conformance errors
• Allows powerful impact assessments



Oncology Biomedical Concepts:
Use Case 2

• Define-XML building blocks -  RECIST 1.1 from SDTM 
Dataset Specializations



• SDTM Dataset Specializations are considered pre-configured building 
blocks, from which end-users can select and configure to build Define-XML 
Value Level Metadata

• Exercise: present Oncology RECIST 1.1 SDTM Dataset Specializations as 
Value Level Metadata in Define-XML v2.1

• Oncology Standards as of 2024-06-27:
• 28 Biomedical Concepts (5 specific for RECIST 1.1)
• 30 SDTM Specializations (TR, TU, RS (5 specific for RECIST 1.1))

• REST API:
• GET Biomedical Concepts: 

     /mdr/bc/biomedicalconcepts?category=RECIST 1.1
• GET SDTM Specializations: 

     /mdr/specializations/sdtm/datasetspecializations?domain=RS
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Define-XML v2.1 document with SDTM Dataset Specializations:
- Value Level Metadata and 
- Controlled Terminology metadata for the RS, TR, and TU domains 



CDISC 
Library

RS, TU, TU 
column / 

table 
metadata*

Metadata 
representation 
of Define-XMLStudy

Metadata

Standards 
Metadata

Table 
Metadata

Column 
Metadata

Value 
Level 

Metadata

Codelist
Metadata

CDISC Library 
Terminology 

Metadata

CDISC SDTM 
Dataset 

Specialization 
Metadata

Create 
Study / 

Standards 
metadata

Define-XML v2.1 
+ VLM + 

Terminology

Create Define-XML process

*) Add lengths, origins, NSV metadata from a spreadsheet
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Conclusion

• SDTM Dataset Specializations can be represented as Value Level 
Metadata definitions in Define-XML v2.1. 

• These definitions contain detailed metadata, including Controlled 
Terminology subsets. 

• The SDTM Dataset Specializations can be considered pre-configured 
building blocks, from which end-users can select and configure to build 
Define-XML Value Level Metadata

• This provides immediate benefits to SDTM programmers and opens the 
door to efficient programming and automation
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Future Plans



CDISC Oncology SDS Team Future Plans: To Do List
• Additional Oncology Disease Response Supplements with 

Biomedical Concepts Packages
• LUGANO is under development
• iRECIST, RANO (2017), IMWG

• IMWG: Multiple Myeloma SDTM Examples and CT development 
with GF team
• Oncology TAUGs to be refreshed
• Breast Cancer TAUG is first and currently under modification

• Survival FU/Disposition (End of Treatment, End of Study, Death)
• CT Development: Extensions and Codetable Mapping File for each 

tumor response criterion
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https://wiki.cdisc.org/display/ONCO/Oncology+SDS+Topics+Under+Discussion


Vision
• Biomedical Concepts; Concept maps
• Biomedical Concept Metadata Specializations - Relationships 

from collection/CDASH to SDTM to ADaM and Define.xmls
• Full Package for each criterion
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Summary

• Metadata specialization need to expand beyond SDTM

• Goal is to build BCs and Metadata Specializations so they can be associated 
with all SOA activities

• The strategic vision is for the CDISC user community to shift focus from 
pulling broad CDISC IG definitions to an approach where specific BCs per 
study requirements with the linked Metadata Specializations (BC 
implementations E2E) as the source for programming activities
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Community Ask

Building BCs is an iterative approach where we continue to 
make improvements as we gain more learnings and 
understanding of the various use cases

• Public review is ongoing until July 16, 2024
• Share your experiences with BCs
• Let us know the gaps in implementation of BCs
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Resources
CDISC QRS and CT (CDISC.org)
CDISC Controlled Terminology, Codetable Mapping Files and Oncology Rules

CDISC Change Request Form

QRS Supplements

CDISC Biomedical Concepts
https://www.cdisc.org/cdisc-biomedical-concepts

https://cdisc-org.github.io/COSMoS

https://www.cdisc.org/standards/terminology/controlled-terminology
https://ncitermform.nci.nih.gov/ncitermform/?version=cdisc
https://www.cdisc.org/standards/foundational/qrs
https://www.cdisc.org/cdisc-biomedical-concepts
https://cdisc-org.github.io/COSMoS


Thanks to our teams building the future standards!

58

• CDISC Oncology SDS Team
• CDISC Biomedical Concepts Team


