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Background
What are biomedical concepts?



How Standards Have Been 
Historically Implemented

Controlled
Terminology

CRFs

CDISC Implementation Guides

CDISC Conformance Rules

Sponsor MDR

Protocol  

SAP

Conduct Study



Simple Example…

Representing vital signs in SDTM using this approach



SDTMIG: 461 pages

Controlled
Terminology

Controlled Terminology:
>35,000 terms in almost 
1000 code lists

Vital Signs Domain:
Specification for how to 
construct vital signs data 

Vital Signs Dataset

Repeat 100s of times 
for all your study data 
concepts…

CRFs



The Problem with This Approach

• Labor-intensive; requires extensive knowledge of standards documents
• Subject to interpretation (and therefore, misinterpretation)
• Can result in inconsistent implementation

The intense effort required is a barrier to standards adoption



• Electronically publish data standards as groups of linked metadata 
• Define relationships between variables, associated terminology codelists, and 

linkages across standards
• CDISC 360 Piloted development of linked biomedical concept metadata to 

enable end to end automation

How We Evolve: CDISC Library



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

What is a Biomedical Concept (BC)? 

Temperature

C/FOral/Axillary

Has unitsHas assessment 
location

Result



What Is a Biomedical Concept (BC)? 

VSTEST VSTESTCD VSORRES VSUNIT VSLOC

Temperature TEMP 101.3 F ORAL

Conceptual
Layer 

Implementation 
Layer

Temperature

C/FOral/Axillary

Has unitsHas assessment location

Result



CDISC Biomedical Concepts 



What are CDISC Biomedical Concepts?

A pragmatic, iterative approach to creating biomedical concepts with a focus 
on providing tangible value for the CDISC community 

Key Objectives:

• Reduce barriers to operational implementation
• Reduce variability in standards implementations
• Increase metadata-driven automation



Key Components of CDISC BCs

Conceptual Layer

Implementation Layer

Logical Data Model



Conceptual Layer 
• Rooted in NCI Hierarchy

• Consistent reference definitions 
provide consistent meaning across 
studies, all phases of development

• Data standard agnostic

• All indexed by C-Codes

• Provides for consistency in 
standards implementation



package
_date bc_categories bc_id ncit_code

parent
_bc_id

short_na
me synonyms

result_scale
s definition

syste
m

system
_name code dec_id

ncit_dec_
code dec_label

data_t
ype example_set

2022-
10-26

Vital Signs; 
Body 
Measurements

C16463
4

C164634 Body 
Height

Height Quantitative The vertical measurement or 
distance from the base to the 
top of a subject or participant.

http:/
/loinc
.org/

LOINC 8302-2

2022-
10-26

Vital Signs; 
Body 
Measurements

C16463
4

C164634 Body 
Height

C173522 C173522 Vital Signs 
Result

decim
al

2022-
10-26

Vital Signs; 
Body 
Measurements

C16463
4

C164634 Body 
Height

C168688 C168688 Unit of Height string Centimeter; 
Inch; 
Millimeter; 
Meter

2022-
10-26

Vital Signs; 
Body 
Measurements

C81328 C81328 Body 
Weight

Weight Quantitative The weight of a subject. http:/
/loinc
.org/

LOINC 29463-7

2022-
10-26

Vital Signs; 
Body 
Measurements

C81328 C81328 Body 
Weight

C173522 C173522 Vital Signs 
Result

decim
al

2022-
10-26

Vital Signs; 
Body 
Measurements

C81328 C81328 Body 
Weight

C48208 C48208 Unit of Weight string Kilogram; 
Gram; 
Pound

BC Curation Template (Conceptual Layer)

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
http://loinc.org/
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C168688
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C168688
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
http://loinc.org/
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C48208
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C48208


SDTM BC Curation Template (Implementation Layer)
(a subset of model attributes shown)

package_dat
e bc_id dec_id

sdtmig_
start_ve
rsion

sdtmig_e
nd_versi
on

doma
in vlm_source

vlm_grou
p_id

short_n
ame

sdtm_variabl
e codelist

codelist_
submisio
n_value value_list

assigned_
term

assigned_
value

2022-10-26 C164634 3-2 VS VS.VSTESTCD HEIGHT Height VSTESTCD C66741
VSTEST
CD C25347 HEIGHT

2022-10-26 C164634 3-2 VS VS.VSTESTCD HEIGHT Height VSTEST C67153 VSTEST C25347 Height
2022-10-26 C164634 C173522 3-2 VS VS.VSTESTCD HEIGHT Height VSORRES
2022-10-26 C164634 C168688 3-2 VS VS.VSTESTCD HEIGHT Height VSORRESUC66770 VSRESU in; cm; m
2022-10-26 C164634 C173522 3-2 VS VS.VSTESTCD HEIGHT Height VSSTRESC
2022-10-26 C164634 C173522 3-2 VS VS.VSTESTCD HEIGHT Height VSSTRESN
2022-10-26 C164634 C168688 3-2 VS VS.VSTESTCD HEIGHT Height VSSTRESU C66770 VSRESU

2022-10-26 C81328 3-2 VS VS.VSTESTCD WEIGHT Weight VSTESTCD C66741
VSTEST
CD C25208 WEIGHT

2022-10-26 C81328 3-2 VS VS.VSTESTCD WEIGHT Weight VSTEST C67153 VSTEST C25208 Weight
2022-10-26 C81328 C173522 3-2 VS VS.VSTESTCD WEIGHT Weight VSORRES
2022-10-26 C81328 C48208 3-2 VS VS.VSTESTCD WEIGHT Weight VSORRESUC66770 VSRESU kg; LB; g
2022-10-26 C81328 C173522 3-2 VS VS.VSTESTCD WEIGHT Weight VSSTRESC
2022-10-26 C81328 C173522 3-2 VS VS.VSTESTCD WEIGHT Weight VSSTRESN
2022-10-26 C81328 C48208 3-2 VS VS.VSTESTCD WEIGHT Weight VSSTRESU C66770 VSRESU

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C168688
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C164634
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C168688
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C48208
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C173522
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C81328
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.03d&ns=ncit&code=C48208


Logical Data Model

• Concept specific value level 
metadata 

• Add explicit relationships 
between variables

• Additional operational 
metadata, e.g., data type, 
format, etc.

• Creation of structured 
machine-readable YAML 
files validated with 
conformance rules

• Searchable and retrievable 
via CDISC Library APIs



Focus on your data. Let the standards come to YOU

Your data 
“shopping list”

CDISC 
Library

Retrieve your BCs as
machine-readable files

You’re most of the way there towards 

implementing CDISC for your data!



Initial Biomedical 
Concept 
Use Cases

Retrieve a List of 
Assessments for a Study 

Publish BC content as 
Define-XML document 
including Value Level 
Metadata



Use Case 1: Support Study Design – Schedule of 
Assessments

Biomedical Concepts – Conceptual Layer for SOA

Current Way of Working and Issues

• Protocol isn't specific enough to facilitate data 
collection

• Translation to EDC setup requires further work
• Time and effort can be significant and costly
• Forms are used to attempt standardization but 

proliferate over time



Use Case 1
Support Study Design - SOA

Biomedical Concepts – Conceptual Layer for SOA

• BCs are retrievable standards agnostic assessments for a study SOA
• They include pointers to pre-configured SDTM and CDASH dataset specializations
• BC provide unambiguous information for EDC setup and dataset creation
• BCs are more than just a term, e.g., Heart Rate is collected as an integer and 

includes a term with allowable units, body positions, etc.
• Preconfigured BCs linked to CDASH and SDTM dataset specializations facilitate 

automation around study setup and SDTM delivery

22



Use Case 2: Define-XML –
Value Level Metadata

Pre-configured Define-XML Building 
Blocks

• Practical implementation of BCs as at the 
SDTM implementation layer

• Pre-configured and ready to go value level 
metadata

• Templates to support consistent curation
• Fully opinionated and out of the box –

allows for tweaks as needed
• Immediate benefit to data management 

and programming producing SDTM



BCs now available via CDISC Library API as JSON output



BC Governance

• Light-weight CDISC 
curation and governance 
process

• 30-day Public Review

• Published quarterly

• Mechanism for 
community change 
requests

Draft governance process



Looking Towards the Future
• Adding CDISC Library functionality
• Adding to conceptual and implementation layers



Adding Functionality to CDISC Library 

• Searchable and Retrievable BCs via 
CDISC Library APIs and Data 
Standards Browser

• Web-based editor for BC 
authoring 



Adding to Conceptual and Implementation Layers

• End to end standardization 
• Addition of Collection and Analysis Concepts 
• Derivations and transformations

• Use by Digital Data Flow to generate schedule of assessments 

• Development of BCs for all new standards

• Community collaboration through the donation and curation of BCs



End to End Standardization: Expanding the Implementation Layer 

Data Collection Data Aggregation Analysis Analysis Results

Data State

Data Flow

Implementation Layer

Biomedical Concept Layer

Temperature

C/FOral/Axillary

Has unitsHas assessment location

Result

CDASH ADaM ARSSDTM



Use of BCs in 
TransCelerate
Digital Data 
Flow Initiative 
(DDF)

• The DDF initiative aims to modernize clinical trials by 
enabling a digital workflow to allow for the automated 
creation of study assets and configuration of study 
systems to support clinical trial execution.

• Use of BCs to support schedule of assessments: 
SEVERE COVID-19 PNEUMONIA (Roche)



• Schedule of assessments consists of groupings of biomedical concepts

• Demographics
• Sex
• Date of Birth
• Age
• Race
• Ethnicity

Using BCs to Build Schedule of Assessments  



Development of 
BCs for 
Therapeutic Areas

• Oncology Team authoring BCs 
using CDISC framework for 
Disease Response Criterion 
standards

• Tobacco Implementation Guide 
(TIG)



Additional Sources of BCs

• Donation of company created BCs

• Mining datasets 

• Code Table mapping files

• LOINC to LB mapping

• NCI Thesaurus



Summary/Conclusions

• BCs provide consistent meaning around collected concepts
• Everyone is speaking the same language 
• Conceptual layer details provide for easily browsable catalog to drill 

down into the data you need to collect

• BCs have the power to significantly lower barriers to implementation of 
standards

• Start with the concepts. The standards implementation details come 
along with them

• Sponsors no longer need to spend as much effort poring over 
documentation to match their data with implementation details

• BCs provide consistent implementation of standards



Thank You!
A special thank you to Lex Jansen and Linda Lander


