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Immunogenicity Wanted: Differences between 
assays for biologics and vaccines
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Topics for discussion

1. Immunogenicity Wanted- Why?

2. Repurposing assay formats- Biologics to Vaccines 

3. Our learnings about critical differences between immunogenicity assays for Biologics and Vaccines

• Differences in critical reagents

• Different parameters studied

• How data calculation and interpretation differs

• Documents that can be used to guide assay development, validation and sample analysis

PK

ADA

VAX
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Vaccine
Immunogenicity 

(AVA)

• Vaccine 
induced 
antibodies 
generate a 
protective 
effect against 
the antigen

• Predict 
vaccine 
efficacy

• Derivation 
ICPs*

Biologics
Immunogenicity 

(ADA)

• Biologics 
induced 
antibodies bind 
to therapeutic 
proteins

• Eliminate or 
reduce effects

• These 
antibodies may 
be life-
threatening 

Immunogenicity: Unwanted and Wanted

* ICP= Immune correlates of protection

References: Immunogenicity of Protein-based Therapeutics, USFDA and Guidelines on clinical evaluation of vaccines: regulatory expectations, WHO

The final immunogenicity
output is Seroconversion:
Defined as ≥ x-fold
increase in antibody titer
compared with baseline
antibody titer
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Repurposing assay formats- Biologics to Vaccines 
The LBA is a  widely adapted assay platform for biologics’ immunogenicity

Paul J. Carter & Greg A. Lazar
Next generation antibody drugs: pursuit of the 'high-hanging fruit’-Nature Reviews Drug 
Discovery volume17, pages197–223 (2018)

Frequently used 
immunogenicity detection 
assay format

• High sensitivity
• High drug tolerance
• Master-mix advantage

* LBA= Ligand binding assay

Anti drug antibody

Biotin labeled drug

Sulfo tag labeled drug

ECL signal

Immunogenicity assay
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https://sites.bu.edu/covid-corps/projects/science-communication/types-of-
vaccines-infographics/

Repurposing assay formats- Biologics to Vaccines 
We decided to deploy the LBA to study the immunogenicity of protein based vaccines

https://overallscience.com/vaccine-and-its-types/
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Repurposing assay formats- Biologics to Vaccines 
The LBA was deployed for vaccine immunogenicity 
Case study 1: Vaccine against Malaria

• Duffy binding protein against Malaria
• Deployed ELISA for all 4 tiers of the 

study
• Binding, Confirmation (binding 

inhibition), Titer,  
Characterization

E

HRP Conjugated
Anti-Human IgG

Anti-Vax antibody

Optical Density/Absorbance

Binding protein

Optical Density/Absorbance

ELISA

One well one analyte data
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Our learnings about critical differences between immunogenicity assays for 
Biologics and Vaccines was full of surprises!
Vaccine immunogenicity assays are a combination of PK + ADA assays for biologics

Parameter Biologics immunogenicity assays Vaccine immunogenicity assays

Purpose Qualitative Quantitative

Assay platform Singleplex Singleplex and multiplex

Critical reagents Drug/Ligand Antigen

Reference standard Affinity-purified positive control antibody
Monoclonal or polyclonal

Polyclonal serum pool from vaccine-positive
individuals (unpurified)

Assay calibrations Not required With International Reference Standards

Assay cut points Based on response Based on concentrations

Confirmatory formats Drug Antigen/Ligand

Titration The magnitude of response-
inverse of dilution factor

Numerical values of concentrations

Data calculation Tabulation Regression

Acceptance criteria >NC, S/N, % CV Slope, S/N, % CV

Guidelines Immunogenicity- EMA/ USFDA ICH Q2 (R1)
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Vaccine LBAs need additional sets of critical reagents, dilution pattern and 
automation when compared to ADA assays
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Fold dilution

Positive control pool

• Primary reference standard- International Standard
• If available with WHO/NIBSC

• Secondary standard
• Pooled sera from vaccinated individuals calibrated against 

international standards

• Types of QCs  
• 2 positive control sera (medium and low) 
• 8 point standard curve
• 1 negative control serum
• 1 blank (no serum)  

• Sample analysis (partially automated)
• Serum or plasma – X, Y, Z, … dilution series 
• Tested in singlets at 3-8 dilutions  
• Starting dilution-1:100 unvaccinated samples; minimum at least 

1:999 for vaccinated samples

• ISR!
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Vaccine LBAs followed method validation as per ICH Q2 R1

Parameter/Activities Number of Batches/Assays No. of Analysts
Calibration of reference standard 4 Minimum two analysts on two different days
Linearity and Assay range , LOQ and LOD 6 Minimum two analysts on three different days
Precision 3 (intra assay) + 6 (inter assay) Minimum two analysts on four different days
Accuracy 6 Minimum two analysts on three different days

Robustness 9 One/two analysts on different days

Specificity 4 One/two analysts 

Matrix comparability 1 One analyst in a day

Stability 
Room temperature, 2-8°C, Freeze-thaw, 
and Short term (at -20±5°C) and Long 
term stability (at -70±10°C)

15 One/two analysts

Method comparison between singlets 
and duplicates 2 One/two analysts

Edge effect 2 One/two analysts
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1. Wanted immunogenicity against Vaccines can be evaluated using re-purposed Ligand Binding Assays

2. In our experience, MSD and ELISA are optimum platforms to study anti-vax antibodies (non-functional nature)

3. Laboratories that are already running Ligand Binding Assays for Biologics can easily begin running Vaccine assays-

with the same infrastructure, trained scientists, regression software

4. Additional training will be required for understanding ‘quantification of immunogenicity response in 

concentrations using reference standards and regression software’

5. SOPs will need to be revised to add method validation aspects as per ICH Q2 R1

6. It may indeed be a PK assay in an ADA assay!

Conclusion

PK

ADA

VAXReference documents:
• Annex 9 Guidelines on clinical evaluation of vaccines: Regulatory Expectations Replacement of Annex 1 of WHO Technical Report

Series, No. 924
• Validation of analytical procedures: Text and Methodology, Q2(R1) – ICH Harmonised Tripartite Guideline



Thank you for your patience
Questions and discussions


