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Why Now? 



Biomedical Concepts (BCs) Support FAIR Data 
Principles 

• Findable: Sufficient metadata, unique and persistent identifier, data 

must be registered or indexed in a searchable resource.

• Accessible: Metadata should be readable by humans and by machines

• Interoperable: Data must share a common structure, and metadata 

must use recognized, formal terminologies for description.

• Reusable: Data and collections must have clear usage licenses and 

clear provenance and meet relevant community standards for the 

domain.

Sources: Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). 
https://doi.org/10.1038/sdata.2016.18

https://www.nlm.nih.gov/oet/ed/cde/tutorial/02-200.html

https://www.euro-argo.eu/content/download/146491/file/SeaTechWeek_S.Pouliquen_ENVRI-FAIR.pdf

https://doi.org/10.1038/sdata.2016.18
https://www.nlm.nih.gov/oet/ed/cde/tutorial/02-200.html
https://www.euro-argo.eu/content/download/146491/file/SeaTechWeek_S.Pouliquen_ENVRI-FAIR.pdf


CDISC Therapeutic Area Guides Support Human Readable Accessibility 



BC Logical Data Model
Conceptual Layer

Implementation Layer



PHUSE Data Standards Heads White Paper
● A paradigm shift is needed in the way industry 

data standards and terminologies are developed:

○ BCs should play a central role
○ BCs should be represented in a “standards-

agnostic” way
○ BCs can help the convergence of clinical care 

& clinical research
○ BCs are vital to delivering connected end to 

end data standards
○ BCs are a key enabler to automation.

Courtesy of Jonathan Chainey, US Interchange 2024

April 4th, 2024



Open-Source Tools That Leverage BCs
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BCs to Support USDM Compliant Study Design

Tools

• Open Study Builder 
• Study Definitions 

Workbench 
• CDISC Library 

Biomedical Concepts

Study Design 

Study Information

Design



BCs to Generate SDTM Define-XML

Tools

•  SAS, Python scripts
• odmlib
• CDISC Library
• BC Browser
• XMLMAPs
• Define-XML   

Stylesheet

Inputs Outputs

•  Biomedical Concepts
• Dataset Specializations
• Study design in ODM
• Study design in JSON

•  Define-XML with VLM
•  HTML Define-XML

Build



BCs to Generate CRFs and Electronic Data Transfers 

Tools

•  OSB
•  Python script
• CDISC Library
• odmlib
• BC Browser
•  ODM Stylesheet

Inputs Outputs

•  Study design exports
• Biomedical Concepts
•  Dataset Specializations

•  ODM-based CRFs
•  ODM-based eDTs
•  HTML CRFs

Build



Biomedical Concepts Development Update 



• Total BCs = 568; Total SDTM 
Specializations = 470

• Current focus  
• Support for 360i
• QRS instruments
• Digital Health Technologies
• CDASH implementation layer
• FHIR implementation layer 

• Initial planning for Collaborative 
Curation BCs from our community

• First BC Training Course developed 
and delivered at the European 
Interchange

Biomedical Concepts



Data Collection Specializations 

• Data Transfer Agreements
• Collaboration with LAB v2.0 

Team
• Digital Health Technologies 

• CDASH Implementation Layer

• HL7 FHIR Implementation Layer



CDASH Implementation Layer 

• Connection to the SDTM 
Implementation Layer

• Implementation Option: Horizontal 
or Vertical layout

• Question Text and Prompt 

• Value Display List



Leveraging the eCRF Portal to Develop the CDASH 
Implementation Layer 

bc_id vlm_gro
up_id

collection_group_id implementatio
n_option

scenario short_name collection_item variable_name question_text prompt

C82525 EGPERF ECG Performed EGPERF EGPERF Was an ECG performed?
C82525 EGPERF ECG Performed EGDAT EGDAT Date of Assessment

C117779 QRSAG QRSAG_VERTICAL Vertical
LOCAL 
READING

QRS Duration 
Aggregate (Vertical) EGDAT EGDAT What was the date of assessment?

C117779 QRSAG QRSAG_VERTICAL Vertical
LOCAL 
READING

QRS Duration 
Aggregate (Vertical) EGMETHOD EGMETHOD What was the method used for the ECG?

C117779 QRSAG QRSAG_VERTICAL Vertical
LOCAL 
READING

QRS Duration 
Aggregate (Vertical) EGPOS EGPOS

What was the position of the subject 
during the ECG measurement?

C117779 QRSAG QRSAG_VERTICAL Vertical
LOCAL 
READING

QRS Duration 
Aggregate (Vertical) QRSAG EGORRES QRS Duration, Aggregate Result

C117779 QRSAG QRSAG_VERTICAL Vertical
LOCAL 
READING

QRS Duration 
Aggregate (Vertical) QRSAGU EGORRESU QRS Duration, Aggregate Result Unit

C117779 QRSAG QRSAG_HORIZONTAL Horizontal
LOCAL 
READING

QRS Duration 
Aggregate (Horizontal) EGDAT EGDAT

Date of 
Assessm
ent

C117779 QRSAG QRSAG_HORIZONTAL Horizontal
LOCAL 
READING

QRS Duration 
Aggregate (Horizontal) EGMETHOD EGMETHOD Method

C117779 QRSAG QRSAG_HORIZONTAL Horizontal
LOCAL 
READING

QRS Duration 
Aggregate (Horizontal) EGPOS EGPOS Position

C117779 QRSAG QRSAG_HORIZONTAL Horizontal
LOCAL 
READING

QRS Duration 
Aggregate (Horizontal) QRSAG_EGORRES EGORRES

QRS 
Duration, 
Aggregat
e Result

C117779 QRSAG QRSAG_HORIZONTAL Horizontal
LOCAL 
READING

QRS Duration 
Aggregate (Horizontal)

QRSAG_EGORRES
U EGORRESU Unit



CDASH Specialization Development Status

Validation/Revision:
• EG
• LB
• VS
• IE
• AE
• FT (6 Minute Walk Test)

Preparation:
• DM
• MH
• DS
• PR

Priority List:
• EC/EX
• TU/TR/RS
• CM
• QRS (ADAS-COG)
• DD



HL7 FHIR Implementation Layer for Laboratory Result 
Observation Profiles 

US Core Data for Interoperability International Patient Summary FHIR to CDISC Mapping



HL7 FHIR Implementation Layer: EHR as a Data Source

Clinical Laboratory Observation

• Drug-Induced Liver Injury (DILI) is a 
critical concern in drug development 
and clinical practice

• Used in clinical trials for early detection 
of hepatotoxicity

• Lab data reviewed longitudinally to 
detect trends and flag risks

• Key markers per Hy's Law (US FDA 
2009):

• ALT (Alanine Aminotransferase)
• AST (Aspartate Aminotransferase)
• ALP (Alkaline Phosphatase)
• Total Bilirubin



HL7 FHIR Proof of Concept Implementation
R script that uses FHIR Implementation Layer to pull DILI related chemistry lab 
results from a FHIR R4 server and converts them into a tabular structure using 
SDTM nomenclature  

Courtesy of Anthony Chow



Collaborative Curation: Initial Thoughts

• Development by 
disease area 

• Commitment of 
volunteer time by 
companies 

• Specified time 
commitment by 
volunteers 



BCs and AI
• The traditional approach to BC 

development is highly labor-intensive 
and time-consuming, often requiring 
advanced expertise in clinical research 
standards, medical terminology, and 
data modeling

• CDISC is collaborating with Lindus 
Health, which is utilizing its proprietary 
AI technology, to accelerate the 
generation of Biomedical Concepts 
across both the CDISC Foundational 
Standards as well as the Therapeutic 
Area Standards



Resources for BCs

https://www.cdisc.org/cdisc-biomedical-concepts



BC Browser 



CDISC Library API 

https://api.developer.library.cdisc.org



CDISC Biomedical Concepts Curation Team

• Linda Lander
• Jon Neville
• Diane Wold
• Dagmar Kottig-Roth
• Anthony Chow
• Bess LeRoy
• Sireesha Potula

• Lex Jansen 
• Kirsten Langendorf 
• Julie Chasen 
• Katarzyna Konarzewska
• Rebecca Baker 
• Omar Garcia Calderon



Thank you!
bleroy@cdisc.org


