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Immunogenicity → ability of a substance to provoke an immune response

o Wanted – an appropriate immune response to a pathogen or vaccine

o Unwanted – immune response against a therapeutic antigen 
→ production of anti-drug-antibodies (ADAs)

Context

Immunogenicity



3

Risk-Based Approach
Immunogenicity

Risk of Potential 
Safety Concerns

Probability of eliciting 
an Immune Response 

Severity of consequences 
of an Immune Response

X=

 Loss of Efficacy
 Decreased exposure or bioavailability  
 Neutralization (neutralizing Ab (NAb)) :  

lack or loss of efficacy 

 Changes in pharmacokinetics 
 Accelerated elimination / loss of efficacy
 Delayed elimination / unexpected toxicities

 Safety Concerns
 Induction of inflammation or                     

autoimmune disease
 Hypersensitivity reactions: 

 Immediate (anaphylaxis,     
complement activation)

 Delayed 
 Deficiency syndrome
 Immune complex disease 
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ADA Assays
Immunogenicity

Multi-tiered approach
• Screening assay - bridging, direct or competitive ELISA, cytokine profile
• Confirmation assay - determination of specificity
• Characterization assay – titer, class/isotypes of antibodies, domain specificity, 

neutralizing capacity
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Regulatory
Immunogenicity

European Medicines Agency. Committee for Medicinal Products for Human Use (CHMP)
Guideline on Immunogenicity assessment of biotechnology-derived therapeutic proteins 
(2017). EMEA/CHMP/BMWP/14327/2006 Rev.1

US Department of Health and Human Services, US FDA, Center for Drug Evaluation and 
Research, Biologics Evaluation and Research. 

Guidance for Industry, Immunogenicity Assessment for Therapeutic Protein Products (2014).
Guidance for Industry, Assay Development and Validation for Immunogenicity Testing of Therapeutic 
Protein Products (2016)
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White Papers

Immunogenicity Cut-Point Setting

Devanarayan (AAPS-2013/WRIB-2015/EBF2016 presentations)
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Immunogenicity Assessment
Immunogenicity CP Setting

o Cut-point (CP) (factors) are determined
to discriminate positive vs negative samples
on blank (naive) population

o Blank population should be
o Representative - demographics & target disease
o Incorporate all relevant sources of variability

o Biological : Subject 
o Analytical : Analyst - Run - Plate

o Naive (pre-dose) - free of outliers & pre-existing Abs

Zhang et al 2020, J Immunol Methods
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Normalization

Immunogenicity CP Setting

To accommodate to plate effects, ‘floating’ cut-point factors (CPF) are established
by subtraction or division by sample’s plate-specific negative control (NC).

Two distributions of the blank population are considered:
● Normal distribution upon subtraction of NC → Additive CP
● Lognormal distribution upon division of NC → Multiplicative CPF
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Outlier Identification

Immunogenicity CP Setting

• Not-model based – ‘BoxPlot’ method
Tukeys’ criteria

• Based on mixed-effects model
• Fixed effect : Analyst
• Random effects : Plate ID[Run, Analyst], Run[Analyst], Subject ID

→ adequate handling sources of variability
→ REML-based: cope with imbalance and missingness
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Outlier Types

Immunogenicity CP Setting

• Analytical outliers  - sample level
• BoxPlot: outlying differences subject’s response value from its median 
• Mixed Effect Model: outlying conditional residuals

• Biological outliers  - subject level 
• BoxPlot: outlying subject’s median value
• Mixed Effect Model: outlying subject’s BLUPs
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Parametric vs Non-Parametric Method

Immunogenicity CP Setting

Method of CP Determination on Blank Population 

• Parametric → mean & standard deviation

• Parametric robust alternative → median & MAD

• Non-parametric – 1-sided confidence limit on observed percentiles
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Decision Tree @ Sanofi

Immunogenicity CP Setting
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Software

End-User Tool for Immunogenicity CP 

JSL – JMP Scripting Language
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JMP Software

End-User Tool for Immunogenicity CP 

• JSL enables automation of analysis / processes
• Also programmable towards outcome-dependent decisions
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End-User Tool for Immunogenicity CP

1. Populate Excel template with raw data    

Please complete values in colored cells (column C) & then press the arrow "Create Worksheet for Data Entry" for the creation of the datatable. 

Responsible scientist 
Project name
Study number
ADA or NAb?

Replicated or summarized data?

      Please make sure content is enabled

Excel template for upload data                            
immunogenicity analysis with JMP cut-point script

Create Worksheet 
for Data Entry

Analysis Steps


Overview



				Excel template for upload data                            immunogenicity analysis with JMP cut-point script



		Please complete values in colored cells (column C) & then press the arrow "Create Worksheet for Data Entry" for the creation of the datatable. 



				Responsible scientist 

				Project name

				Study number

				ADA or NAb?

				

				Replicated or summarized data?

				

				

				

				

				

								      Please make sure content is enabled

				

				

				

				







Create Worksheet for Data Entry



Immunogenicity Input Data

		Date		Analyst		Run		Plate Order		Plate ID		Subject ID		Subject Group





































































































































































































































































































































































































































































































































































































































































































































































































































































































Drop Down List

				ADA		Replicated (raw) data		Yes

				NAb		Summarized data		No
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End-User Tool for Immunogenicity CP

2. Launch JSL Script

Interactive model window for 
upload of dataset and 
selection of analysis options

Analysis Steps
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End-User Tool for Immunogenicity CP

2. Launch JSL Script

Dynamic menus
and options rely on previous selection

Analysis Steps
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End-User Tool for Immunogenicity CP

2. Launch JSL Script

Includes data checks and 
acceptance testing

Analysis Steps



Video Demo
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End-User Tool for Immunogenicity CP

All relevant data paths & analysis info captured
Dynamic text changes dependent on selected settings

Reporting Output
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End-User Tool for Immunogenicity CP

Descriptive Statistics 

Reporting Output
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End-User Tool for Immunogenicity CP

Analysis

Reporting Output



23

End-User Tool for Immunogenicity CP

View on outliers and description blank population
Suitability testing

Reporting Output
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End-User Tool for Immunogenicity CP

Overview scatterplots
Final conclusions

Reporting Output

Note : all presented data are fictive for illustration purposes only
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Conclusions
End-User Tool for Immunogenicity CP

√ Value comes in automation, harmonization & reduced operational complexity

√ Allows state-of-the-art immunogenicity cut-point analysis, updates can be pushed to all 

teams simultaneously

√ Standard preferred approach as default with flexible settings for many modalities & 

situations

√ Uniform and automatic reporting

√ Quick and efficient – reduced effort of human task for analysis & reporting

√ Includes acceptance criteria checks and diagnostic analysis evaluations

√ Run in a validated environment and suitable for regulatory submissions



BAI – Ablynx, a Sanofi company
BCB & TMED - Sanofi

NCES – Sanofi

Team credits
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