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1.

Executive summary
1.1. 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.

1.2. 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;
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- 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.

1.3. Summary of progress versus plan since last period
In the first year of the project, the partners have successfully launched the program and collaborated
very actively in implementing an effective governance structure, establishing good communication
and management practices and initiating a variety of activities, for all work packages, as per agreed
work plan for Year 1.
Overall, during the first reporting period the project tasks and objectives have mostly progressed on
schedule and there have been no major deviations from the work plan.
The partners have agreed on a strategy to donate, select, generate and manage a common stock of
clinical serum samples to be used in the standardisation of serological assays (HAI, VN and
Neuraminidase and potentially Antibody-dependent Cell-mediate Cytotoxicity ADCC assays). An
inventory of samples available for donation from all partners has been compiled.
After an open and effective discussion phase that included exchange and analysis of internal assay
protocols for HAI, WP1 contributing partners have been able to identify the key parameters that
impact the assay results, agreed on a target protocol profile and designed the first pilot study
towards HAI standardisation.
Protocols from appropriate parties and assay formats for use in the evaluation of the NA
immunologic response for Flu vaccine have been collected. An initial seminar on assay validation will
be presented to the FLUCOP Consortium during the Annual Meeting.
There are certain specific tasks in progress that have not been completed yet. These delays are not
expected to have a major impact on the program overall or ability of the partners to complete the
work for Y2 and beyond. The activities in question are:
VN assay standardisation (part of WP1) - The partners have compared their internal protocols and
identified the most critical parameters to evaluate on future pilot studies. Progresses has been made
in defining the target protocol profile and in designing the pilot study, additional discussion and
analysis are ongoing to select the final protocol.
(NB: There are no delays with regards to the work stream on HAI assay.)
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Some adjustments to timing and minor variations are needed as result of these issues but close
discussion between partners is under way to mitigate the impact and more importantly complete the
work at the earliest opportunity.

1.4. Significant achievements since last report
The main achievements obtained in the work packages are summarised below.
WP1: Standardization of HAI and VN
The objective of FLUCOP WP1 is to work towards the standardisation of the traditional serology
assays used for influenza vaccine clinical trials, i.e. the HAI and VN. Analysis of protocols for HAI and
VN assays collected from WP1 partners was performed and discussed. Parameters with the highest
probability to impact the variability of the assay were identified and evaluated using a design of
experiment (DOE) statistical approach. Based on this analysis, a consensus protocol for
A(H1N1)pdm09 HAI has been defined. Common approaches for virus sources and clinical sera have
been agreed by all the WP1 partners.
WP2: Advancing the understanding and application of Cell-mediated Immunity (CMI)
The overall objective of the WP2 is to advance the understanding and application of CMI as tools for
evaluating influenza vaccine performance. Analysis was conducted to compare and evaluate
protocols collected from WP2 Partners. Following discussion with all WP2 members, different testing
protocols for the isolation and freezing of Peripheral blood mononuclear cells (PBMC) were
developed so that each critical parameter with assumed impact could be examined. PBMC isolation
and freezing protocols were initiated by three FLUCOP centers. A PBMC biobank was created with
PBMC purified from buffy coats obtained from regular blood donors and from whole blood taken
pre- and post-vaccination from volunteers vaccinated with a commercially available seasonal flu
vaccine.
WP3: Assays to detect NA-specific antibody responses for evaluating influenza vaccine
immunogenicity
The WP3 aims to advance the understanding and application of NA-Antibody tritation assays as tools
for evaluating influenza vaccine performance. Assay formats available for detection of anti-NA
antibodies and Standard Operating Procedures were collected from all WP3 members. Enzymelinked Lectine Assay (ELLA) turned out to be the main assay performed within WP3. Critical steps and
materials for ELLA Assay protocol were examined and results of this analysis led to the identification
of a critical list of parameters to be used in the evaluation of the assay. In addition, extensive
literature search was conducted aiming at the identification of potential alternative assays. Analysis
of multiple assays format have been completed and a plan for the development of an Enzyme-linked
Immunesorbent Assay (ELISA) format for the detection of NA-specific antibodies has been agreed
among the Partners.
WP4: Consideration of new technologies yet to be applied to population based evaluations of
influenza vaccines.
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The overall aim of WP4 is to develop novel methods and assays that could supplement existing
technologies in future influenza vaccination studies. The main achievement for WP4 related to the
development of an assay for the detection of antibodies directed to A(H1N1) virus in human serum
with ADCC) activity. Results obtained with this novel assay correlated well with those obtained with
existing methodology. Preliminary data suggest that the HI titers (against a homologous strain of
influenza virus) correlated with the ADCC activity of serum samples.
WP5: Project Management, Impact Assessment, Dissemination and Ethics
The Scientific and Administrative Management of the project has been successfully conducted. The
first year included the establishment and execution of many organizational processes. The Grant and
Consortium Agreements have been fully executed, with one amendment completed. The governance
structure has been completed with the creation of the External Advisory Board. The Project Kick-off
Meeting was successfully held in Lyon on April 2015 and the First Annual Meeting organised.
Dissemination activities have been conducted with the development of the FLUCOP web-site, flyer,
newsletter and press releases.
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