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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. Despite the development and licensure of influenza vaccines along with clinical
evidence of their ability to protect against influenza, the potential correlates of protection induced by these vaccines are
still not fully elucidated. 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, allowing the comparability of clinical data across
laboratories, 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 infections or disease. The harmonisation of
laboratory tests will ultimately contribute to increase the transparency of the results and therefore the trust of the public
in seasonal flu vaccination programmes. The project will include consultation with partners from regulatory agencies - a
mechanism ensuring that the regulatory aspects of the standardisation efforts are addressed and duly considered. The
availability of a tool-box of standardised, validated assays for human influenza vaccines, agreed and used by key parties in
the private and in the public sector will have tremendous impact on the Research and Development process globally, and
will pave the way for future investigation and definition of correlates of protection for these vaccines.
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:
- Reach an agreement in both the private and the public sectors on the way to perform assays for seasonal human
influenza vaccines;
- Establish common protocols for assays that will be used by all groups, either private or public, when testing influenza
vaccines in humans;
- Apply rigorous and unequivocal assays when establishing correlates of protection;
- Understand and agree upon the relative or absolute benefit of different assays, such as HAI and VN in measuring
functionally active anti-influenza antibodies;
- Reach a consensus on the way(s) to measure neuraminidase inhibiting (NI) antibodies to be possibly applied to future
clinical trials;
- Advance the understanding of the different immunological parameters which to be tested in a clinical trial with influenza
vaccine to dissect the quality of the immune response induced by the different existing or novel influenza vaccines.

Summary of progress versus plan since last period
Work on all work streams has continued very actively during the third year of the program. Overall, during the third
reporting period the project tasks and objectives have mostly progressed on schedule with some minor deviations on
timelines. The consortium experienced delays in reaching a small proportion of the milestones and deliverables, but these
are not expected to affect the overall timelines of the project.
In WP1 data analysis from the HAI confirmatory study as well as complementary studies was completed and will be used
to finalize the design of a collaborative study assessing the consensus protocols across a number of wildtype, egg and cell
grown viruses. In parallel, the first VN pilot study was completed for the short form of the assay. Additionally, a study
aimed at comparing HAI and SRH was initiated.
In WP2 the PBMC samples, collected in 2015 and 2016, have been analysed by Intracellular Cytokine Staining to
determine their immunogenicity profiles against influenza strains present in the administered vaccines. The PBMC
biobank is now completely characterized and will be used for future activities in the process of CMI assay optimization
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and standardization. The remaining time was dedicated to actions in order to reach a consensus on standard protocols of
CMI assays and on the approach to validate these assays.
As part of the development and harmonization of assays to measure immune responses against Neuraminidase (WP3),
one of the other major antigens in seasonal influenza vaccines, the effort has focused on preparing reagents and doing
feasibility laboratory studies for two alternative assay formats. Cloning and expression of a soluble and active
Neuraminidase to be applied in ELLA and ELISA tests has been achieved. A common protocol for ELLA has been agreed
among the WP3 Participants, strategy to proceed to ELLA qualification and first End of Run experiment already performed
nd
th
in 6 laboratories. The 2 Assay validation seminar was organized in Sienna on April 15 2017.
Under WP4 the developed meta-analysis approach have been applied to the assessment of the benefit of adjuvants in
seasonal influenza vaccines in terms of increased effectiveness in the elderly, combining both efficacy studies and
immunogenicity studies. The use of within-host mathematical models of seasonal influenza virus infection to assess and
predict vaccine efficacy, based on correlates of protection, is under exploration of the second assessment of the model
with accurate (qualitative) predictions based on sets of data not used for parameterization has been completed.

Significant achievements since last report
The main achievements obtained in the work packages are summarised below.
WP1: Standardization of Haemagglutination Inhibition Assay (HAI) and Virus Neutralisation (VN)
1) Haemagglutination Inhibition (HAI) work stream: a confirmatory study was performed with 4 influenza strains, in
parallel to additional studies designed to address other critical parameters, such as source and type of virus, impact of
species of red blood cells and ether treatment of B antigens. All studies were completed and data were sent to Quinten
and BPRC for statistical analysis.
2) Virus Neutralization (VN) work stream: a first study was conducted in 6 labs for the short form of the assay and data
were sent to Quinten and BPRC for statistical analysis. Studies for the long form of the assay are still ongoing.
WP2: Advancing the understanding and application of Cell-mediated Immunity (CMI)
1) The PBMC biobank is completely characterized (Deliverable 2.5) and will be used for future activities in the process of
CMI assay optimization and standardization.
2) Pilot studies on PBMC analysis and data analysis have been conducted in preparation of further actions.
WP3: Assays to detect NA-specific antibody responses for evaluating influenza vaccine immunogenicity
1) Cloning and expression of a soluble and active Neuraminidase: application in ELLA and ELISA;
2) First step of ELLA qualification;
3) Design of a common protocol.
WP4: Consideration of new technologies yet to be applied to population based evaluations of influenza vaccines.
1) Completion and publication of the meta-analysis of seasonal influenza B vaccines’ effectiveness based on the inclusion
of one or two virus lineages.
2) Application of the developed meta-analysis approach to the assessment of the benefit of adjuvants in seasonal
influenza vaccines in terms of increased effectiveness in the elderly, combining both efficacy studies and immunogenicity
studies.
3) Further exploration of the use of within-host mathematical models of seasonal influenza virus infection to assess and
predict vaccine efficacy, based on correlates of protection, and completion of the second assessment of the model with
accurate (qualitative) predictions based on sets of data not used for parameterization.
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 second FLUCOP Annual Meeting in Siena (April 2017), and organized the third Annual Meeting
in Gent (April 2018)
nd
4) Planned and organized the Steering Committee teleconferences and the face-to-face meeting in Brussels on 22 May
2017
5) Provided content and regular updates for FLUCOP website and newsletter.
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