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Agenda

1. Workstream 1 goals and objectives

2. Initial work with biomedical concepts (BCs)

3. Rethinking BCs using ISO11179

4. BC Metadata files (library bindings and mapping files)

5. Conclusions/Next steps
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What Was the Goal of Workstream 1?



Enhancing CDISC Standards

• Define linkage across standards including derivations and transformations

• Develop linked biomedical concept metadata to enable end to 
end automation
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CDASH

SDTM

ADaM



What Are Biomedical 
Concepts (BCs)?

• Biomedical concepts are high-level building blocks
of clinical research information that encapsulate lower 
level implementation details like variables and 
terminologies

• A BC is a unit of knowledge created by a unique 
combination of characteristics

• A BC specifies an observation concept, or what 
should be observed for a specific subject assessment 
in a clinical study, but not how to capture the data or 
how to group observations together

• BCs exist independently of any given standards 
implementation, such as SDTMIG v3.2 or CDASHIG 
v2.0
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Where Did We 
Start?

7

Understanding the concept 
of HbA1c

Develop a concept map 
framework to create 

machine readable  
biomedical concepts by 

creating elements 
and linking phrases
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What are Concept Maps?

• Visual illustrations of BCs

• Show data elements and 
their relationships

• Variables

• BC-specific terminology

• Derivations

• Are machine-readable
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Building a Framework using Elements and Linking Phrases
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Challenges of Building 
Our Own Framework

• You don’t know, what you don’t know

• Hard to define robust enough rules to 
make it work for every situation 

• Spent a long time getting bogged down 
in the details 
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Refocusing Concept Development
Based on ISO 11179

ISO 11179 is an international standard for 
representation of metadata

• Many metadata repositories are based on 
the ISO 11179 standard including the CDISC 
Library

Workstream 1 adopted this model for our 
approach to biomedical concept development in 
December 2019

Not a perfect solution; required some 
adjustments

Our approach is “ISO 11179+”
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CDISC 360: ISO 11179 Model
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Biomedical

Concept Layer 

Standards

Metadata 

Representation 

Layer

(C25298) Systolic 

Blood Pressure

Biomedical Concept

(C62164) Vital Signs 

Position

Represents the meaning of a variable and consists 

of a concept code identifier and a definition 

(C62122) Sitting

The value for a 

data element

SDTM.VS.VSPOS
SITTING
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ISO11179 “plus” items



Biomedical Concept: Systolic Blood Pressure



List of Concepts for 360
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Domain(s) Biomedical Concept

TA Arms

TE Elements

TS Summary parameters

TV Trial visits

DM Subject

DS Disposition Events/Milestones

VS Vital Signs

AE Adverse Events

EX/EC Insulin administration

LB

HbA1c

Hemoglobin

Cholesterol

LDL Cholesterol



Biomedical Concept-Specific Maps vs. Template Maps



Template Maps Enable Scalability

• Broadly applicable to a group of related concepts 

• Generalized from BC maps (do not contain BC-specific instantiation details)

• Can be used as basis for instantiation of specific BCs that share the same 
“backbone”(e.g., most labs)



From Template Maps to BC Instantiation via Metadata

Value-level templates showing how to instantiate relevant variables for a 
given BC   (Default values, codelists, derivation rules)
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CDASH to SDTM Mapping Files
Source-to-target mapping pseudocode 

Derivations (e.g, USUBJID)

Conversions (e.g., Dates)

Assignments (e.g., Domain, STUDYID)
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CDISC Library Provides Additional 
Standards Implementation Details

• Domains/Datasets (CDASH, SDTM, 

ADaM)

• Variable cores (Req / Exp / Perm)

• Controlled terminology 

• Data types
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Enhanced Concept Representation Delivered to Users

• The WS1 Deliverables + existing library content are combined to create 
enhanced concept representation in CDISC library, for delivery to 
implementers

• SDTM define.xml

• CDASH odm.xml

• ADSL.xml



Recap of Workstream 1 Activities



Conclusions/
Next Steps

• Concept development is an 
iterative process

• Our processes take into account 
scalability for development beyond 
the proof-of-concept

• Next steps
• Analysis Concepts started but need 

more robust testing

• Future of concept-based development 
will continue to evolve as we apply 
lessons learned

• Eventually we’ll be able to develop 
tools and training



Thank You!


