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1. What are exploratory biomarkers (EBM)?
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3. The argenx way of handling exploratory biomarker data

4. The future of exploratory biomarkers at argenx

Agenda

3



Clinical exploratory biomarkers are scientifically driven measurements designed to address key research questions, including:

- understanding of drug mode of action

- disease biology

- variability in treatment response

What are Exploratory Biomarkers (EBM)?

Although part of the study specific biomarker strategy and 

measured on clinical study samples...

EBM are NOT
- clinically validated parameters for diagnosis, disease 

progression and/or treatment response 

- tied to primary or secondary endpoints

- part of the submission package

BUT
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“Biomarker data will be collected for exploratory research.”

• Which EBMs will be measured, often not explicitly mentioned in the protocol

• No details on analysis specifications

Challenges of Exploratory Biomarkers

Protocol Data Analysis
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Challenges of Exploratory Biomarkers

Many vendors with different capabilities

(university labs to Central Lab)

Many biomarkers per study
(typically 4-8 per study)

Complex assays
(e.g. array’s; -omics; flow cytometry, etc)

Even datasets from same vendor look different in multiple studies

Same biomarker shared differently by different vendors

Vendor datasets not 

always easily machine 

readable (e.g. empty 

columns, rows, free text)

Data is sent via 

email, BOX, etc

Protocol Data Analysis

Subject ID Analyte Result (%) Visit

1001 PROTEIN A 5 1

1001 PROTEIN B 1 1

1003 PROTEIN A 6,2 1

1003 PROTEIN B 2,3 1

Subject PROTEIN A (%) PROTEIN B (%) ACCESS ID

1001 5 1 1234567890

1003 6,2 2,3 2233445566

ID A (Fr) B (Fr) BARCODE

1001 0,05 0,01 123456789001

1003 0,062 0,023 223344556601

Vendor 1 Vendor 2

Vendor 3

Study Subject ID Analyte Result (%) Visit

ARGX 1 1001 PROTEIN A 5 1

ARGX 1 1001 PROTEIN B 1 1

ARGX 1 1003 PROTEIN A 6,2 1

ARGX 1 1003 PROTEIN B 2,3 1

Vendor 1

Study ID Patient Protein ORRES (%) Visit

ARGX 2 2001 A 5 V1

ARGX 2 2001 B 1 V1

ARGX 2 2005 A 6,2 V1

ARGX 2 2005 B 2,3 V1

Vendor 1

Vendors provide data 

without subject ID or 

other link to the 

subject

EBM data is potentially unblinding!
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Challenges of Exploratory Biomarkers

Clinical study SAP does 

not provide details

Analysis performed on 

raw datasets is not 

quality controlled
Analysis datasets 

are created without 

standardization

Protocol Data Analysis

Biomarker X

Study 1

Subject PROTEIN A (%) PROTEIN B (%) ACCESS ID

1001 5 1 1234567890

1003 6,2 2,3 2233445566

Raw dataset 1

Study 2

ID A (Fr) B (Fr) ACCESS ID

2001 0,075 0,011 112233445

2003 0,054 0,032 9876543210

Raw dataset 2

Analyses performed without 

standardization

- not reproducible 

- not allowing pooling or 

comparison across 

indications/compounds, 

- not allowing future data-

catalogue-ing

Study specific 

analysis dataset 1

Study specific 

analysis dataset 2

Study specific 

data processing 

and analysis

Study specific 

data processing 

and analysis
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Biomarker (derivations)

added upon updates in

research questions

Longitudinal analyses 

on data from original 

and OLE study



2023 -...: commercialization and strong portfolio growth

The Exploratory Biomarker journey at argenx

argenx: a global BioTech company built on a strong vision to translate scientific breakthroughs in immunology into

transformative medicines for patients with severe autoimmune diseases.

Strongly investing in exploratory biomarkers to deepen disease understanding and predict

future treatment responses - more (complex) biomarkers, assays and vendors

→ need for a sustainable process: standardization & dedicated expert team

2017-2022, late clinical phase & submission, professionalization of Data

Management. Scattered biomarker specializations.

2014-2016, first clinical phase, set-up of first Data Management specializations.

Founded in 2008, Science at its core, only a handful of staff
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Amount of EBM data over time @ argenx
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The argenx Way of Handling Exploratory Biomarkers

* EBM: Exploratory Biomarkers

FAIR  — Data Usability "Can people find and use this data?"

F Findable

A Accessible

I Interoperable

R Reusable

ALCOA++  — Data Integrity "Can you trust this data?"

A L C O A Attributable, Legible, Contemporaneous, Original, Accurate

+ Complete

+ Consistent

+ Enduring / Available

argenx EBM Data Repository & raw-to-end data standardization

Study 1

Subject PROTEIN A (%) PROTEIN B (%) ACCESS ID

1001 5 1 1234567890

1003 6,2 2,3 2233445566

Raw dataset 1

Study 2

ID A (Fr) B (Fr) ACCESS ID

2001 0,075 0,011 112233445

2003 0,054 0,032 9876543210

Raw dataset 2

Standardization allows 
• data pooling 
• data comparison across indications 

and/or compounds
• future data-catalogue-ing

Study 1 Study 2

argenx 
raw-to-end data 
standardization 

process

Standardized
study Analysis dataset 1

Standardized
study Analysis dataset 2
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* EBM: Exploratory Biomarkers

The EBM ‘DATA PROCESS’

Clinical Study 
Protocol

Sample collection at site

Clinical database

Sample tracking

EDC

External Vendor

Central Lab

Blinded clinical 
database

Unblinded clinical 
database

EBM 
oversight

Data Collection Data ingestion Data Processing
Data 
Analysis

Vendor X

Vendor ...

DTA X
(Vendor X – EBM X)

DTA ...
(Vendor X – EBM X)

Datafile X

Datafile ...

EBM Standards

BM Data 
Manager

EBM Data 
Collection

EBM 
Standards

EBM Data 
Processing

EBM Data 
Analysis

BM Standards

Manager

BM 
Programmer

BM Data 
Scientist

The EBM ‘DATA TEAM’
Specialized team with scientific & data 

expertise - linking the science with the data!

The argenx Way of Handling Exploratory Biomarkers

BM-ADaM X

BM-ADaM ...

argenx EBM Repository

argenx 
EBM DATA 

standardization 
process

Analysis 
report ...

Analysis 
report X

BM-SDTM ...

BM-SDTM X

Interpretation 
& dashboards
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The argenx Exploratory 
Biomarker DATA PROCESS

Data Transfer Agreements (DTA)

1

• Biomarker DM

both scientific and data management expertise

• DTA template

• Machine readable

• For any vendor and data type

• Documents structure and content ‘as collected’

• Contains EBM-specific additions to ensure result reporting is

properly discussed and documented
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ARGENX SOLUTION



The argenx Exploratory 
Biomarker DATA PROCESS

Data Transfer Agreements (DTA)
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Format, frequency, file name, type of transfer, etc

Unique sample identifier information

ANALYTE UNIT MATRIX METHOD

BIOMARKER X ng/mL Serum Elisa



EBM Data Standards

Many different assays and vendors + datafiles in a different

structure and format → jungle of data!

• laborious for data analysis

• difficult to compare or pool data across studies

• does not allow future advanced analytics and AI/ML

• not scalable for future growth and vision of argenx

CHALLENGES

Invest in end-to-end standards: EBM Standards

• BM-SDTM model

• Biomedical Concept (BC) dictionaries/specializations

• Annotated DTA (aDTA) library

• BM-ADaM model

The argenx Exploratory 
Biomarker DATA PROCESS

13
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BM-SDTM model

The argenx Exploratory 
Biomarker DATA PROCESS

3
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Variables and their 

metadata are in sync 

with SDTM

Map all to 1 argenx 

custom “BM” domain
Maintain the link 

with CDISC SDTM

Use SDTM IG variable 

implementation rules 

ARGENX SOLUTION

Consistent data standardization model 

between clinical (CSR) & exploratory 

biomarkers:

→ Easy conversion of biomarkers

between clinical and exploratory

datasets

→ Part of the clinical standards,

mapping & programming can be

easily re-used (and vice versa)



EBM Biomedical Concepts (BC) / specializations

The argenx Exploratory 
Biomarker DATA PROCESS
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--TEST/CD with other attributes 

that make the scientific concept Amend with 

argenx CT if not 

available (yet)

ARGENX SOLUTION

• Translate the science in SDTM

• Standardization & reproducibility

Use CDISC 

CT if available



aDTA (library)

• Raw to BM-SDTM mappings are 

documented in annotated DTA (aDTA) 

• Machine readable format 

• Vendor, biomarker and assay 

specific

• EBM aDTA Standards library for 

consistency and reproducibility 

ARGENX SOLUTION

The argenx Exploratory 
Biomarker DATA PROCESS
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Raw to SDTM 

mapping
Raw data



BM-ADaM model

• Exploratory Biomarker SAP entailing

all information needed for analyses

• Timing/windowing

• Flagging

• Biomarker specific derivations

• BM-ADaM Common Data Model

• Vendor – assay – biomarker code

library

ARGENX SOLUTION

The argenx Exploratory 
Biomarker DATA PROCESS
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6

General derivation rules 

for all BM ADaMs
List of expected variables
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SDTM data machinery

• Mapping engine to create BM-SDTM in SAS LSAF

• Variable SRCDOM

• Clinical DM, SV and TV

• Taking into account EBM specific information

• Sample storage time

• Analysis datetime

• Combination of domains

ARGENX SOLUTION

The argenx Exploratory 
Biomarker DATA PROCESS
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ADaM data machinery

• Consistent derivation analysis flags across studies / biomarkers

• Clinical ADSL to derive timing variables

• Multiple baselines (BASETYPE)

• Multiple AVISIT variables

• Re-use code from clinical ADaMs

• Splitting of BM-ADaM dataset

ARGENX SOLUTION

The argenx Exploratory 
Biomarker DATA PROCESS
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RUN-IN PHASE 1 PHASE 2

Study Design:

ABLFL = Y
BASETYPE = RI

ABLFL = Y
BASETYPE = PH1

ABLFL = Y
BASETYPE = PH2

Biomarker VISIT AVISIT AVISIT2 AVISIT3

BM1 Screening Baseline Baseline Baseline

BM1 VISIT 10 Week 20 Week 24

BM99 End of Run In Baseline Baseline phase 1 Baseline phase 1

BM99 VISIT 10 Week 20 Start of phase 2 Baseline phase 2
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The future of Exploratory Biomarkers at argenx

• Automated population of mapping engine by reading 

aDTA library → (semi) automated raw to BM-SDTM 

mapping 

• aDTA library: future use in AI/ML BM-SDTM mapping 

predictions for new biomarkers and vendors

• Standardized data file structure for re-used 

vendor/biomarker combo’s

• Automated data ingestion checks of test/production 

file with the DTA.

• As BM-SDTMs continue to be more 

standardized → ADaM programming can be 

more automated

Build automation in this 
non-clinical EBM dataflow

1
2

3

1

2

3

4

• Standardized data input files allow for

EBM data dashboards for data 

scientist/end-users

4

argenx raw-to-end EBM 
data standardization 

process and tools
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Summary and take-home messages

• When we started working with exploratory biomarkers there was no structure in:
• Collection

• Storage

• Conversion

• Analyses

• Need for standardized process was clear
• More biomarkers are coming

• Need for ALCOA++ and FAIR data

• Exploratory biomarker team was set up along with
• EBM repository

• Standardized DTA template

• Annotated DTA (+ library)

• BM-SDTM + BC concepts

• BM-ADaM

• Achieved a lot, and ready for the future!
• More automation and standardization

The EBM ‘DATA TEAM’

BM Data 
Manager

EBM Data 
Collection

EBM 
Standards

EBM Data 
Processing

EBM Data 
Analysis

BM 
Standards

BM 
Programmer

BM Data 
Scientist

Specialized team with scientific & data expertise -
linking the science with the data!
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Thank You!
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