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Executive summary 

Project rationale and overall objectives of the project  

Vaccination remains the most effective method to control Influenza seasonal infections and the most important strategy to 

prepare for a possible pandemic. FLUCOP aims to provide the seasonal influenza vaccine community with improved or new tools 

to evaluate the vaccine’s ability to raise an immune response in humans and paving the way for establishing improved and/or 

novel correlates of protection, i.e. measurable parameters that a vaccinated person is protected against subsequent influenza 

infections or disease. The project will include consultation with partners from regulatory agencies to ensure that the regulatory 

aspects of the standardization efforts are addressed and duly considered.  

These goals will be achieved by targeting three practical objectives: 

1. Standardization of Haemagglutination Inhibition (HAI) and Virus Neutralization (VN) assays (WP1), as primary goal 

2. Advancing the understanding and application of Cell-Mediated Immunity (WP2) and Neuraminidase assays (WP3) as tools 

for evaluating influenza vaccine performance, as secondary goal 

3. Exploration of new technologies that could to be applied to investigate Correlates of Protection (CoP) and population-based 

evaluations of influenza vaccines (WP4), as an exploratory goal. 

Overall deliverables of the project  

The overall deliverables of the project are the following: 

- Harmonized  protocols for the most common  assays (i.e. tests) used in the private and  public sector, when testing influenza 

vaccines in humans  namely: Haemagglutination Inhibition (HAI) and  Virus Neutralization (VN) assays. 

- Consensus on the most effective methodology  to measure neuraminidase inhibiting (NI) antibodies and a robust assay 

methodology that can be applied successfully to future clinical trials with seasonal influenza vaccines 

- Consensus on the most effective methodology to measure cell-mediated responses in humans against influenza vaccines 

antibodies and a standardized assay(s) protocol(s) that can be deployed to future  clinical trials with seasonal influenza vaccines 

- Development of additional laboratory or mathematical tools that can be applied to the evaluation  seasonal influenza vaccines 

in humans, beyond state of the art. 

Summary of progress versus plan since last period 

During this year, progress was made in all WPs, most notably, on the standardization of Virus neutralization assays, qualification 

of the ELLA assay, as well as in the scientific validation of the CMI read-outs (namely ELISPOT and ICS-Flow  Tests). Overall FLUCOP 

is now ready to move towards larger collaborative studies to test the performance of the final assay protocols, in a larger panel 

of laboratories, as the last step in the standardization process. 

Significant achievements since last report 

The main achievements obtained in the work packages are summarised below. 

 

WP1 

In depth  data analysis of  HAI-assay standardization studies was conducted in year 4, with a focus on the impact of the use of 

reference standards on the variability of the assay. The interim results were prepared for dissemination and discussion with the 

influenza community during the ISIRV Meeting (Siena, April 2019). A putative standardized protocol for the HAI was agreed upon 

and  a video with instructions on how to perform the test was prepared and distributed to partners. This is to ensure a large panel 

of partners are trained and proficiency on the methodology so they can   the final participate in the final large collaborative study 

in the protocol standardization road map.  

With regards to the Virus Neutralization assay standardization work, two protocol formats are being standardized (short- and 

long-incubation format as both assay are actively used by the influenza community). Laboratory work and analysis of the data 

obtained in a VN pilot study on the short format was completed. Pilot studies for the long form of the VN assay were  designed. 

Statistical analysis is ongoing. 
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WP2 

Worked focus in the final steps in the optimization of the two assays developed to measure cell-mediated responses to influenza 

vaccines, namely:  titration of intracellular cytokine production (ICS) and production of interferon gamma (ELISpot).  Two partners 

performed scientific evaluation of these assays to assess a set of performance parameters, such as specificity, repeatability, 

reproducibility and linearity.  

In addition to the core tasks of this work package related to assays, a clinical trial was conducted to collect serum samples needed 

for the forthcoming activities in WP1 and WP3. This clinical study, named FLUCOP-QIV, covered two influenza seasons in which 

blood samples from two cohorts of 30 influenza vaccine recipients were collected. Blood samples were taken on two time points 

and were processed for the creation of a serum biobank located in Ghent, Belgium.  

 

WP3 

The team progressed into the validation process of the ELLA assay for Neuraminidase N1. The performances of a consensus assay 

protocol were evaluated by different laboratories for precision and linearity. A final experimental design was designed to confirm 

the robustness of the assay. Following recommendations from the scientific advisory board, experiments were conducted to 

optimize the consensus protocol for the ELLA assay with different types of influenza virus (H3N2 and B strains). Additionally, 

serum samples obtained from different clinical trials were tested to confirm that the assay, as standardized, can be used to detect 

anti-NA response in different vaccine formulations (egg-based/cell-based/adjuvanted). Finally, the team also investigated the 

added value of an international reference and confirmed the positive impact of such a reagent on the comparability of data 

generated by different laboratories. 

 

WP4  

During last reporting period, the dynamic models of influenza virus infection for evaluating and predicting vaccine efficacy and 

effectiveness based on humoral and cellular immune-mediated mechanisms of protection against influenza have been 

completed. For further analysis of the use of alternative serological tests, the protein microarray as a multiplex serology tool was 

tested, additional vaccination cohort samples from 4 different groups of individuals receiving different vaccine formulations were 

tested with the protein microarray for 40 different influenza proteins. We investigated the correlations between results from the 

protein microarray and ADCC (reported previously) to those obtained in conventional serological tests.  

 

WP5:  

Project Management, Impact Assessment, Dissemination and Ethics 

1) Conducted the Scientific and administrative coordination of the project 

2) Prepared and submitted the scientific and administrative report 

3) Planned and organized third FLUCOP Annual Meeting in Gent (April 2018), and organized the fourth Annual Meeting in Siena 

(April 2019) 

4) Provided content and regular updates for FLUCOP website and newsletter. 

5) Conducted meetings of all governance bodies in consortium (as define din the Consortium agreement) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


