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Concept of Immunogenicity – immune response  
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Immunogenicity is the ability of a particular substance (antigen/epitope) to provoke an immune response

Desired immune response Vaccine

- Provoke an immune response against the pathogen 
- Upon infection, neutralizing antibodies (NAb) will be produced

Therapeutic protein

– Has potential to induce an immune-mediated response

Undesired immune response

– Often measured in terms of “anti-drug antibodies” or ADA
– Hypersensitivity (anaphylaxis)
– Precipitated large therapeutic ADA complex can cause tissue damage and organ failure

– Impacts the drug PK, PD responses, clinical efficacy and patient safety



Guidelines for Immunogenicity testing

EMA Immunogenicity Guideline (2017) and FDA Guidance for Industry (2019)



Three tier approach to identify and characterize ADAs
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Tier 1 – Screening (SCP)

Screen positive

5% false positive rate

Screen negative

Confirm negative
Tier 2 – Confirmation (CCP)

1% false positive rate

ADA Negative

Tier 3 – Characterization
NAb Titration Assay Domain specificity

ADA Positive
Confirm positive

SCP: screening cut-point
CCP: confirmatory cut-point

ELISA MSD-ECL

Control Samples:

- Neg-QC score -
- Low-QC score +
- Med-QC score +
- High-QC score +



Statistical methods of cut-point determination - Example 
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“The cut point should be determined statistically with an appropriate number of treatment-naïve 
samples, generally around 50, from the subject population.” 



Determination of cut-points
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Tier 1 – Screening (SCP)

>76

76
(plate specific)

<76

<11.3%
Tier 2 – Confirmation (CCP)

11.3%
Signal reduction

ADA Negative

Tier 3 – Characterization
NAb Titration Assay Domain specificity

ADA Positive
>11.3%

SCP: screening cut-point
CCP: confirmatory cut-point



Determination of the Low-QC sample – Challenge!
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“For the low-positive QC sample, we recommend that a concentration be selected 
that, upon statistical analysis, would lead to the rejection of an assay run 1% of the 

time.”

Our Interpretation:
• To find the lowest detectable concentration à Sensitivity run

Spiked with 
PC

+ +      +         -ADA

4 runs analyzed on at least 2 different days by at least 2 Lab Analysts

a linear fit between the two points at either side of the cut-point is used to 

interpolate the sensitivity concentration 

Assessment of the Low-QC concentration at 99% confidence interval 

(“rejection of an assay run 1% of the time”)



Low-positive control sample and sensitivity – Example 
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“For the low-positive QC sample, we recommend that a concentration be selected that, 
upon statistical analysis, would lead to the rejection of an assay run 1% of the time.”

(y) : confirmed positive
(n) : confirmed negative
sLow: screening Low-QC
cLow: confirmatory Low-QC



Rejected runs due to the calculated Low-QC concentration
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65%

17%

18%

4 rejected runs - 16 samples

Successful  measurment

cLow-QC scored negative

sLow-QC scored negative

sLow-QC

cLow-QC



Possible solutions for Low-QC determination
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60%

40%

ADA studies 2021 

No issue Issue

Possible solutions:

• Arbitrarily increase the Low-QC concentration

• Increase the Low-QC with a percentage of the 

original concentration (e.g. 20%)

• Re-evaluation of the sensitivity data or log 

transformation of the data

• Other??



Conclusion

11

– According to the 2019 FDA guideline for immunogenicity assays Low-QC 
sample that, based on statistical analysis, would lead to the rejection of an 
assay run 1% of the time

– There is a need for specific recommendation for Low-QC determination
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