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Accessible, adaptable and automated:
having it all with an immunogenicity cut point calculator



Outline

• Introduction
• Statistical requirements for immunogenicity testing 
• Common approaches

• Design of the ImmunoStat Simple cut point calculator
• User requirements
• Technical challenges
• Global GxP implementation

• Example ADA cut point analysis and reporting
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Why do we need immunogenicity testing?

• 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 (CDER), Biologics Evaluation and Research (CBER) 
• Guidance for Industry, Immunogenicity Assessment for Therapeutic Protein Products (2014).
• Guidance for Industry, Assay Development and Validation for Immunogenicity Testing of Therapeutic 

Protein Products (2019)
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Safety & regulatory requirements for biologics

• Affect safety and efficacy
• Neutralize drug effects
• Reduce or increase drug exposure
• Cause serious acute reactions, e.g. anaphylaxis
• Can cause autoimmunity, e.g. endogenous counterpart

• Immunogenicity ≈ ADA
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Semi-Quantitative Testing Strategy

• Screening assay
• all samples, determine ability to bind 

to antigen (drug)

• Confirmation assay
• screen (+) samples, determination of 

specificity

• Characterization assays
• Titer
• Neutralizing capacity
• Domain specificity, isotype, etc.

Tiered approach with multiple cut points

CP 1

CP 2

CP 3
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CP 4

CP n



Bioanalysis + Biostatistics
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Statistical justification for ADA positivity status
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MacGregor et al 2020, Peer J. Zhang et al 2020, J Immunol Methods

Cut-points (CP) or cut point factors are determined to discriminate positive vs. negative samples
Determined on ‘blank’ or ‘normal’ population, which can contain some level of reactivity



Statistically sound cut point calculations
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Rigor often adds complexity
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Devanarayan, V.  EIP 2019

Cut-points (CP) or cut point factors are determined 
to discriminate positive vs. negative samples

Determined on ‘blank’ or ‘normal’ population, which 
often contains some level of reactivity



Calculating cut points in practice

• Cut points calculated during method validation/qualification as well as in-study 

• Can create a pinch-point, as CP runs completed first and CP subsequently needed to 
complete other validation parameters

• Increasingly advanced and complex calculations required

• Multi-disciplinary experts or multiple subject matter experts needed

• Although XLS options are available, dedicated statistical software and expertise is preferred

• Passing off GxP data from BA lab to Biostatistician requires additional measures to ensure 
data integrity
• Quality control steps
• Validation of GxP processes
• Additional time & resources

• Slows down validation/qualifications and introduces operational complexity

Operational hurdles during bioanalytical studies
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Statistical software for bioanalysts

• JMP software a common choice for bioanalytical 
labs: GUI, SAS-based, 21 CFR Part 11 compliance

• Ablynx scientists took note of scriptable functions to 
automate cut point calculations and reporting

• Script and validation plan originally for one site, 
post-acquisition scope broadened for five global 
sites + CROs

• Appropriate globally-accessible GxP environment 
for JMP implemented e.g., server-based licenses or 
virtual desktop environment

• Global validation plan executed & system release 
with implementations using local lab regulations

Bridging the gap
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ImmunoStat Simple

• A validated JMP script used for calculating and reporting 
immunogenicity cut points

• Scope
• Screening, confirmatory and titer cut points
• Nonclinical and clinical ADA and NAb assays
• Various NAb formats

• Harmonized standard approach for consistent best-practice analysis

• Applicable to internal labs and available for external partners

• Flexible settings allowed to include seldom-used parameters or 
alternative approaches for specific situations
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Automated Immunogenicity cut point Calculator
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ImmunoStat Simple



Overview of CP calculation algorithm
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Standardized approach with flexibility built in
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Example Use - Starting up
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Example dataset: 
- Human ADA assay qualification
- Standard clinical approach
- Selected extra figures/analyses
- 4 runs, n=36 individuals, 2 operators
- Balanced design on multiple assay days



Test selections
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Dynamic menus & options rely on previous selections
Standard approach analyses chosen:
- Mixed-effects, iterative outlier removal
- Flexible approach could include run, analyst and 

other covariates; adjusted FPR rates for each tier



Example Use - Starting up
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Includes 
data checks and 

acceptance 
testing! 



Video Demo
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4x video – total elapsed time 1:40

Automatically signs you out to save licenses/user seats
Generated a report and data table
Saves in secured file location



Reporting Output 1
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Settings & methodologies
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All relevant data paths & analysis info captured
Dynamic text changes depending on CP settings



Report Output 2
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Distribution plots & section summaries
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Report Output 3
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Overview scatterplots & final conclusions
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• View of outliers, confirmatory and 
screening results

• Final conclusions includes summary of 
data, cut point factors (screening, 
confirmatory, titer and matrix interference) 
and summary of ADA scoring of samples.



Conclusions and Learnings

• Value comes in automation, standardization & 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

• 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

Valuable tool that takes dedicated resources to accomplish
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