
IMMUNOGENICITY ASSAY DEVELOPMENT, VALIDATION 
& TRANSFER IN A VACCINE CANDIDATE CLINICAL TRIAL

INTRODUCTION / OVERVIEW
Vaccine development can be a long, complex process, 
requiring evaluation for safety, immunogenicity, and 
protective efficacy in humans; with many factors effecting 
the probability of success, before it can be licensed for use.

A large global pharmaceutical company, with a promising 
new vaccine candidate partnered with Viracor Eurofins 
to perform immunogenicity testing as part of the phase 
II clinical trial studies for their vaccine. The sponsor’s 
goal in developing the vaccine is to create widespread 
immunity in an effort to control the spread. This objective 
can be compared to the historical efforts used to control 
polio, smallpox, HPV, or MMR. In targeting women, 
the sponsor also has the overarching goal of complete 
protection for the child bearing population; with plans to 
follow up with vaccination in men later.  

SITUATION / CHALLENGE
The sponsor had planned, and partially developed 4 
assays for the study, but was challenged by internal 
resource constraints to remain on track with aggressive 
study timelines. The sponsor initially recruited Viracor 
Eurofins for rapid transfer of an ELISpot assay, before 
recognizing the value and efficiency of being able to rely 
on the broad technical expertise of Viracor as a single 
provider for all of the assay optimization, validation 
and transfer requirements of the study. Consequently, 
the success of the first project, was soon followed by 
an expanded request for combined development and 
transfer projects for Enzyme linked immunosorbent assay 
(ELISA) and Neutralizing Antibody (NAb) assays for the 
trial. Ultimately, Viracor was asked to develop, validate 
and perform three biomarker assays (ELISA, ELISPOT, 
and NAb) with a fourth qPCR assay, added later as a 
discrimination/endpoint. 

SOLUTION
ELISpot Assay: 
The developed ELISpot assay was performed in tandem 
at the sponsor’s site and at Viracor, with the same PBMC 
sample panel. The results of this study demonstrated 
an excellent level of analytical concordance between 
the two sites, and therefore confidence that the assay 
was performing well compared to what the sponsor 
previously observed in phase I clinical trials. In addition, 
assay optimization by the Viracor R&D team improved 
throughput, maximized signal robustness, improved 
precision and enhanced analytical specificity of the assay.

The ELISpot assay enables assessment of study 
subjects’ adaptive immunity induced by the sponsor’s 
vaccine candidate. Specifically, the formation of virus-
specific central memory T cells. Combining the results 
of the ELISpot assay with the ELISA and NAb assays, 
enables a broad spectrum interpretation of overall 
adaptive immunity induced by the vaccine. Whereby 
the enumeration of T cells by the ELISpot complements 
the measurement of B cell-derived immunoglobulins 
measured by the ELISA and NAb assays. 

Neutralizing Antibody Assay (NAb)
This is a cell-based assay for determining the presence 
and relative titer of human virus-specific neutralizing 
antibodies in subjects’ serum following investigational 
treatment with replication-defective human vaccine.

The presence of virus-specific neutralizing antibodies in 
study participants may indicate a positive immune response 
to the investigational vaccine and suggest participants are 
developing immunity to human virus. When the neutralizing 
assay results are combined with the results of the ELISA 
and ELISpot assays, the subject’s vaccine immunogenicity is 
better understood. Increases in virus-specific neutralization 
titer response demonstrates the study subject is producing a 
positive immune response to the vaccination.
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The resulting fully developed and optimized assay was validated following 
FDA immunogenicity guidance criteria and transitioned to Viracor’s 
clinical lab environment for high throughput testing of trial samples. 

qPCR Assay

The purpose of this assay in the study was to determine if subjects were 
infected during participation, and further support monitoring the vaccine-
induced long-term protection against infections and vaccine efficacy.

Viracor performed four validations as part of the project (virus in saliva, 
virus in urine, Beta-globin in saliva, and Beta-globin in urine).

Discrimination assay: (Between wild type virus and vaccine)

The sponsor uses the Viracor qPCR assay to test for the presence of the virus 
in the current phase II clinical trial for their vaccine, but they also needed to 
know if any positivity observed during the clinical trial is due to infection with 
wild type virus or from the vaccine. Therefore, a discrimination assay was also 
optimized and validated to differentiate wild type virus from vaccine.

ELISA Assay

Long-term protection and vaccine efficacy against subsequent microbial 
exposure requires the persistence of vaccine antibodies above protective 
thresholds. A majority of vaccines mediate long-term protection 
through the induction of highly-specific IgG antibodies. Enzyme linked 
immunosorbent assays (ELISA) represent the gold standard for detection 
and quantification of IgG antibodies in vaccine development.

An indirect ELISA was partially developed by the sponsor and transferred 
to Viracor Eurofins for full development and validation. Currently, 
Viracor’s R&D team is evaluating multiple coating antigens to determine 
the protein that will provide an extremely sensitive, robust, precise, 
and accurate assay. Once completed, the validated ELISA will help in 
monitoring efficacy of the sponsor’s vaccine candidate specifically, the 
levels of IgG antibodies.

OUTCOME
• Acceptance criteria for the assay(s)

was/were created in pre-validation,
submitted to and approved by CBER
without change or comment.

• Several specific areas of our expertise
were called upon to enable the
Viracor team to deliver on this project
for the sponsor:

1. Our PCR expertise was needed to
optimize and validate the beta-
globin, quantitative viral, and viral
discrimination PCR assays, and
troubleshoot kit-specific obstacles
during nucleic acid extraction.

2. Our equipment allows a high through-
put of samples, which was of high
importance for the volume and
timelines of this study.

3. Our expertise in cell culture and
ELISpot assay techniques proved
invaluable to optimization and
validation of a sensitive, robust, precise
and specific ELISpot assay method.

4. Our commitment to technical precision,
maintenance of critical cell lines and
serum samples allowed Viracor to
optimize, validate, and deliver a very
precise, robust and sensitive NAb assay
for the sponsor’s trial.

5. Leveraging our excellent project
management allowed Viracor to
meet or exceed sponsor timeline
expectations.

• The clinical studies these assays
support are on track and anticipated
to complete Phase II testing in 2021
with the possibility of a Phase III
to follow. It will be several years yet
before this vaccine is approved for
clinical use.
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