
Summary 
•Due to a domain homologus to a common vaccine component, ‘naïve’ serum
samples were not readily available for method development, validation or 
ongoing method support. (Figure 1).  

• A screening cut point was not established. Instead a confirmatory cut point
was established as the primary method for classifying samples. 

• Diluted reactive samples were used in a process modified from Shankar G et
al. (1) reference,  where samples are spiked with positive control antibody to a 
low level. 

• The use of reactive samples from the normal population represents a variety
of responses in contrast to using a positive control antibody as a spike. 

• The confirmation cut point estimate at the 0.1% false-negative error rate is
recommended. 

• Buffer was used as a negative control and sample diluent. Equivalence to
serum in this capacity was established with available negative sera. (Figure 2) 

• As titer is a relative measurement, the titer cut point was based on a multiple
of the buffer background signal; an arbitrary method of determining this value, 
but will be employed equally to all samples.  

•Through domain specificity testing for this molecule it was confirmed that a
majority of the pre-existing antibodies were directed to the domain homologus 
of the vaccine component. (Figure 5) 

• Assay sensitivity was determined using %Inhibition values instead of
response or signal to noise values. (Figure 6) 

Conclusion 
 

A viable alternative strategy for immunogenicity assessment for molecules with 
a very high prevalence of pre-existing antibodies was developed. Each 
validation assessment was altered to take the change in strategy and lack of 
screening cut point into account.  

As this was a fusion protein a second immunogenicity assay and a domain 
specificity test was employed to assess epitope spreading to the Y domain. 

1. Shankar G et al. 2008. Recommendations for the validation of immunoassays used for detection of host antibodies against
biotechnology products. Journal of Pharmaceutical and Biomedical Analysis 48, 1267-1281. 

2. Mire-Sluis AR et al. 2004. Recommendations for the design and optimization of immunoassays used in the detection of host
antibodies against biotechnology. products. J Immunol Methods 289, 1-16 

Abstract 
PURPOSE: 
Developing Immunogenicity methods for patient populations with a high prevalence of 
pre-existing antibodies pose challenges that are difficult to validate.  Care must be taken 
to acknowledge these risks during development of screening strategy and method 
development.  In this case study, the therapeutic consisted of two domains (X-Y) in which 
domain X has homology to a childhood vaccine with known immunogenicity in ≥90% of 
the U.S. population. Screening strategy includes domain specificity testing using inhibition 
by excess of each domain for confirmatory cut point determination. 

METHODS:  
Positive controls were prepared from pools of reactive samples. Test samples and 
reference controls are prepared with 1:8 dilution into buffer or 10µg/mL therapeutic X-Y, 
therapeutic X inhibitor or therapeutic Y inhibitor.  Samples are incubated with Biotin-X-Y 
and Ruthenium-X-Y for 120 minutes and loaded onto Streptavidin-MSD plate for 30 
minutes prior to reading on MSD Imager 2400. 
Due to the lack of negative samples, the Tier 2 cut point was established at a 0.1% false-
negative rate using positive samples diluted in buffer to generate a low level of response. 

RESULTS: 
Samples displayed normal distribution of response to X-Y inhibition with calculated 77.1% 
confirmatory cut point for 99.9% percentile (0.1% false negative  rate). Domain specific 
inhibitors enable specificity determination.  Anti-X Positive Control had ≥ 91.3 % inhibition 
with X inhibitor and ≤ 25.2% with Y inhibitor. Anti-Y PC demonstrates specificity with % 
Inhibition ≥ 98.6 % with Y and % Inhibition ≤ 9.5% using X.  

CONCLUSION:   
A novel screening strategy was developed in which the screening stage is replaced with 
confirmatory screening. Analysis of naïve human serum samples confirmed that 96.7% of 
normal subjects demonstrated immunogenicity with a range of raw responses. (25) 
human sera samples were screened to establish % inhibition cut point for use in tiered 
screening. 
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Purpose 
Developing Immunogenicity methods for patient populations with a high prevalence of 
pre-existing antibodies pose challenges that are difficult to validate.  Care must be taken 
to acknowledge these risks during development of screening strategy and method 
development.  In this case study, the therapeutic consisted of two domains (X-Y) in which 
domain X has homology to a childhood vaccine with known immunogenicity in ≥ 90% of 
the U.S. population. A pre-screening strategy or excluding positive samples from the 
screening cut point assessment  was logistically impossible as it would have required the 
analysis of ≥ 1000 individuals to accrue an appropriate number of non-reactive samples 
for statistical analysis. 

As a result of the high prevalence of antibodies, an alternate screening strategy was 
devised for immunogenicity testing for this therapeutic. As a high proportion of the study 
samples were expected to be positive, the screening phase (Tier 1) typically employed in 
analysis, was skipped entirely. Rather, the confirmatory (Tier 2) cut point was utilized as 
the primary analysis established to determine sample reactivity to the therapeutic. This 
strategy was based off of an alternate strategy for establishing a confirmatory cut point 
that is presented in the Shankar et al paper1. In the paper it is recommended to spike 25 
individual negative samples with a low level of positive control antibody. In place of spiking 
samples, 25 reactive samples with a range of responses were diluted in buffer to low 
levels of signal.  

Materials & Methods: 
ADA Bridging Assay:  Positive controls were prepared from pools of reactive samples. 
Test samples and reference controls are prepared with 1:8 dilution into buffer or 10µg/mL 
therapeutic X-Y, therapeutic X inhibitor or therapeutic Y inhibitor.  Samples are incubated 
with Biotin-X-Y and Ruthenium-X-Y for 120 minutes and loaded onto Streptavidin-MSD 
plate for 30 minutes prior to reading on MSD Imager 2400. 

A pool of reactive samples were diluted in Assay Buffer and Serum from a Non-Reactive 
Sample prior to assay in the ADA bridging Assay.  Parallellism  was demonstrated at each 
dilution (<15 %Difference) indicating that buffer is an acceptable diluent for sample 
dilution. 

%Inhibition Calculation: 
[(Uninhibited Response – Inhibited Response) / Uninhibited Response]*100 

Calculation of Confirmatory Cut point: 
A confirmation cut point value was established by adapting the procedure recommended 
by Shankar G, et al (1) at the 1% and 0.1% false negative rates. 25 individual normal 
human serum samples reactive to X-Y therapeutic were diluted with buffer to a low level 
of response prior to being analyzed in the ADA Bridging Assay in 6 runs. The cut point 
values were determined based on %inhibition values reported for each sample across the 
6 runs. 

A parametric confirmation cut point was determined by first calculating Tukey’s biweight 
estimates of the mean and standard deviation of all %inhibition values in the analysis. The 
cut point value was then computed by multiplying the standard deviation value by a factor 
equal to the 99 or 99.9 percentile of the t-distribution (with degrees of freedom equal to 
the number of inhibition values minus 1) and subtracting the product from the mean value. 

Immunogenicity Screening of Normal 
Human Serum Samples 

Novel Approach to Immunogenicity Testing for Therapeutics 
with High Prevalence of Pre-Existing Antibodies 

Figure 1: 61 Normal Serum Samples were screened using the ADA bridging 
Assay paired with X-Y therapeutic inhibition. Screening identified 2 samples 
(3.2%)  as non-reactive based on low response and inhibition levels.  
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Figure 2:. Parallellism of buffer diluent compared to non-reactive sera diluent 
demonstrates (<15% Difference) that buffer is an acceptable diluent for sample 
dilution. 
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Figure 3: Distribution (%Inhibition) of diluted reactive serum samples inhibited 
with X-Y Therapeutic.  

Domain Specificity Testing 

Figure 4: Samples spiked with antibodies specific to each domain were assayed 
in the ADA bridging Assay using inhibitors corresponding to each domain at the 
same molar concentration as the X-Y therapeutic when used as an inhibitor. The 
method is able to adequately differentiate between antibodies to each domain.` 
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 Testing Strategy for Study Samples 

Figure 6: Samples at various concentrations were analyzed uninhibited (●) and 
inhibited (○) to calculate a %Inhibition value (■) at each concentration. Samples 
greater than 3.4 ng/mL could be inhibited above the cut point of 77.1% inhibition. 
As no screening cut point was established, assay sensitivity was determined 
based on the %Inhibition.  

Assay Sensitivity 

Domain Reactivity of Normal Human 
Serum Samples 
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Figure 5: Reactive normal human serum samples were analyzed in the ADA 
Bridging Assay with Inhibitors for the intact therapeutic (X-Y), the domain related 
to the vaccine (X) and the other domain (Y). Results indicated that a majority of 
the response observed against  the X-Y therapeutic  in normal human serum  is 
directed to the X domain.  
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