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The EFIS vaccination task force expert report

An important task of immunologists is
to educate the public about our field of
expertise. As vaccine hesitancy is increas-
ing, EFIS has recently formed a task
force that aims to counter misinformation
and improve understanding of the ben-
efits of vaccination. Its purpose became
acutely pressing with the emergence of the
COVID-19 pandemic and the rapid devel-
opment of vaccines against this disease. To
aid the European vaccination effort with
a position statement of the scientific com-
munity, the EFIS vaccination task force
(EVTF) has formulated an expert report.
In this statement we describe which scien-
tific considerations should guide vaccina-
tion strategies, what the limitations of vac-
cination are, how this should be commu-
nicated to the public and how we should
proceed as our knowledge on the SARS-
CoV-2 virus and its vaccines increases.
Below, we will provide a summary of the
report. The full version can be downloaded
here. Cumulative recommendations of the
report are incorporated in Figure 1.

COVID-19 and the vaccination
effort

The COVID-19 pandemic has defined the
year 2020 and the response from the sci-
entific community has been overwhelm-
ing. Countless researchers from across
the world have postponed work on their
projects to shift focus to some aspect
of COVID-19 biology. As a result, great
progress has been made in our under-
standing of the disease and the first
vaccine candidates entered the initial
stages of human testing within months
after the emergence of COVID-19 [1].
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At the beginning of 2021, several vac-
cines are approved for the European
market. In addition to the -collective
research effort, collaboration between fun-
ders and researchers has been essential
for generating rapid results. By taking
on much greater financial risks, funders
have allowed an acceleration of the vac-
cine development pipeline that would not
normally be possible; running safety trials
simultaneously rather than sequentially to
speed up the process without compromis-
ing any of the safety aspects. Nevertheless,
the speed with which COVID-19 vaccines
have been developed comes with a cer-
tain risk. Monitoring bodies and scientists
should closely follow how these products
perform as they are distributed amongst
the population. This will ensure safety and
efficacy of the current vaccines and will
provide valuable new information on how
we should approach the next generation of
therapies.

Immunological consequences

The immune response against SARS-CoV-
2 comprises several innate and adaptive
mechanisms during the early and late
stages of infection [2]. Most infected
individuals appear to develop protec-
tive immunity [3]. Nevertheless, cases
of SARS-CoV-2 reinfections have been
described [4]. Importantly, the duration
of protection after infection or vaccination
is still unclear. Infection with the related
SARS-CoV-1 virus induces production of
neutralizing antibodies that persist for
months whereas virus-specific T cells can
be detected for many years after recovery,
providing hope for COVID-19 [5]. Never-
theless, the critical immune correlates of
protection against SARS-CoV-2 in humans
have not yet been listed. Despite rapid
progress in this field, the immunological
differences registered between young and

’.) Check for updates

FORUM

old patients and between patients with
asymptomatic versus severe COVID-19
syndrome, also largely remain to be
characterized.

Vaccine-induced immunity may dif-
fer from natural immunity after infec-
tion. Several vaccines using different plat-
forms are currently being used and/or
are under development for COVID-19 [6].
These include inactivated SARS-CoV-2
viruses, vaccines based on the use of non-
replicating adenoviral vectors and mRNA
vaccines. The vector and mRNA-based vac-
cines typically use the SARS-CoV-2 spike
protein as antigen to induce host immu-
nity, with promising results with regards
to induction of neutralizing antibodies.
For some of the currently developed vac-
cines there is also evidence for vaccine-
induced Thl and CD8" T-cell immunity
and our basis of knowledge on these top-
ics is rapidly increasing [7]. Published
reports, as well as documents from reg-
ulatory agencies, assert that the vaccines
show good-to-excellent short-term effec-
tiveness (70-95%). To further ascertain
the immunogenicity and corroborate the
safety of current and future COVID-19 vac-
cines, we recommend the prospective eval-
uation of the following parameters:

1. SARS-CoV-2 specific antibody titers,
time period of detection, antigen
specificity/neutralization

2. Antigen-specific Th1 cell and CD8* T-
cell responses in those vaccinated.

3. The impact of immune senescence
and immunosuppression on vaccine
effectiveness and protective immune

responses.
4. The effects of vaccination in seropos-
itive individuals due to prior

asymptomatic or symptomatic SARS-
CoV-2 infection.

5. The immunological phenotype in
those vaccinated with primary vac-
cine failure.
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https://www.efis.org/cms/upload/downloads/EFIS-Vacc-TF/EFIS_Briefing_Note_2021_FINAL.pdf
http://https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/covid-19-latest-updates
http://crossmark.crossref.org/dialog/?doi=10.1002%2Feji.202170056&domain=pdf&date_stamp=2021-05-05
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COVID-19 Vaccination
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* Vaccination against SARS-CoV2 should be free of charge at the point of access to enable
the highest uptake by the public as possible.

» Even after vaccination, people must adhere to public health measures such as social
distancing, washing hands and wearing face masks, as we do not yet know the risks of
virus carriage in a vaccinated population.

* There must be a robust observation programme across Europe through which
vaccination uptake by the public is measured and these data shared. This will enable
a comparison of the effectiveness of vaccination programmes and rapid learning in
light of emerging data, allowing nations to amend the strategy of their own vaccine

programmes if necessary.

* There should be a surveillance programme for breakthrough infections to better
understand the impact of vaccines on the variants in real-life situations.

Public Engagement

* Robust public health awareness engagement programmes should be implemented
alongside vaccine rollout. Understanding and answering genuine questions from the
public will be essential to ensure optimal uptake of the vaccine.

Gathering long term data on effectiveness to optimise vaccination programmes

 To ascertain the immunogenicity and corroborate the safety of current and future
COVID-19 vaccines we recormmend robust prospective evaluation of immunological
responses to vaccination. A full list of the research recormmendations can be found

on page 13.

Vaccine Nationalism

 Stronger investment in equitable COVID-19 vaccine access coupled with extensive
planning for assisting in the supply of vaccines to all parts of the world.

Figure 1. Recommendations by the EFIS Vaccination Task Force

6. The impact of type-I interferon auto-
antibodies or inborn errors of innate
immunity on vaccine effectiveness.

7. Non-specific effects of COVID-19 vac-
cines against other respiratory viral
infections.

8. Potential immunological side effects
of COVID-19 vaccines.

9. Potency of SARS-CoV-2 antigens
and potential adjuvants to improve
immunogenicity and safety.

10. Proper monitoring of viral variants
and the effectiveness of COVID-19
vaccines against them.

Challenges in testing the effec-
tiveness of vaccines

Current phase 3 clinical trials will provide
vaccine efficiency data for different age

© 2021 Wiley-VCH GmbH

groups. As the approved vaccines are
rolled out into the population, Phase
3 studies of new or adapted vaccines
will become more difficult to carry out.
Bridging studies, monitoring correlates of
protection, will therefore become more
important. The results of the Phase 3 trials
will only provide information on the direct
effectiveness of the vaccine to prevent
disease symptoms. However, as more
people are vaccinated, data is emerging
on its ability to reduce transmission.
Currently available data from various
phases of clinical trials indicates a highly
divergent immune responses between
vaccine platforms.

However, procedures to evaluate and
monitor the levels of neutralizing anti-
bodies are not uniform. Some studies use
a pseudovirus-based assay, whereas oth-
ers use the wild-type virus [8]. In addi-
tion, timepoints for analysis vary greatly

between studies. Also, the methods to
evaluate T-cell responses induced by vac-
cine candidates are variable. This limits
our ability to compare the effectiveness of
the various vaccines and therefore more
standardized assays should be introduced.

SARS-CoV-2 is characterized by a rel-
atively low mutation rate compared to
some other RNA viruses. Nevertheless, a
large fraction of mutations is observed
in the spike protein, responsible for bid-
ing and entry of host cells. Viral mutants
such as the B.1.1.7 (‘British’) strain or
the B.1.351.6-8 (‘South African’) strain
have accumulated several mutations in the
receptor binding domain (RBD) of the
Spike molecule, some of which greatly
increase virulence [9]. Importantly, sev-
eral of the mutants appear to escape neu-
tralization when using serum of vacci-
nated people. This also complicates our
ability to assess vaccine efficacy and the
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Figure 2. Common stages of European vaccination strategies.

use of convalescent serum or monoclonal
antibody treatment. Fortunately, recent
reports indicate that dominant T cell epi-
topes are rarely mutated in the vari-
ous virus strains and that the T cell
response against these variants is not
greatly reduced compared to those against
the wild type virus in vaccinated individ-
uals. Nevertheless, the immune response
against variants should be closely moni-
tored and considered when assessing the
impact of vaccination.

How a vaccination strategy
emerges

Vaccination strategies should prioritize in
reducing mortality, increasing healthy life
years, and alleviating pressure on the
healthcare system. If the vaccine does not
protect against transmission, or if this
is not known, then vaccination should
include those groups at highest risk of
severe disease. If vaccines are effective
against infection and transmission, health-
care and elderly-care workers should be
among the first groups to be vaccinated.
Clinical trials generally only investigate
the protective effect of COVID-19 vaccines
against developing disease symptoms and
not against transmission. Therefore, most
countries prioritize vaccination based on
age and professional exposure to COVID-
19. In general, three principles are taken

© 2021 Wiley-VCH GmbH

into consideration: necessity, i.e. scientific
evidence that an individual is at high risk
of death; equity, i.e. groups that are highly
vulnerable and reciprocity, meaning pro-
tection of those facing the highest risks
through taking care of others. Therefore,
most European vaccination programs use
the stages outlines in Figure 2.

Nevertheless, this strategy is a general
consideration. National vaccination poli-
cies may adopt to better comply with
distinctive population qualitative param-
eters, as described below. Two groups
are currently not covered by the above-
mentioned strategies: children, and preg-
nant/lactating women. Vaccine trials are
only now including these groups. There-
fore, they are currently not considered
for routine vaccination. Trials specific for
these groups are currently ongoing.

Practical requirements are also an
important consideration when defining
the best vaccination strategy. Many vac-
cines require two doses. Some vaccines
need to be stored at —70°C, whereas
other can be kept at —20°C, or +4°C.
Logistics for vaccine delivery and storage
must therefore be taken into considera-
tion when designing a plan for population-
wide distribution.

Finally, vaccination strategies should
not stop at national borders. Beyond the
appalling cost of human lives, the COVID-
19 pandemic has a major negative impact
on the world economy. Most wealthy
countries have ordered many more vac-

cines than their population size requires,
limiting the availability to countries with
less purchasing power. However, even if
wealthy countries vaccinate their entire
population, the persistence of SARS-CoV-2
in less developed countries impairs the
global economy and increases the prob-
ability that viral mutants emerge. Global
redistribution of COVID-19 vaccines will
therefore be of paramount importance for
ensuring that everyone in the world has
access to them. Currently, the best plat-
form for achieving this goal is the COVAX
initiative. COVAX acts as a platform to
support research, development and man-
ufacturing of vaccines and negotiates
their pricing. COVAX provides a separate
funding mechanism to support access to
vaccines by low-income economies. Global
crises require global solutions, especially
for the COVID-19 pandemic. The EVTF
therefore makes the recommendation
shown in section 4 of Figure 1.

Vaccination strategies across
Europe

Several similarities are observed in the
vaccination strategies of countries within
Europe (Figure 2). For example, most
strategies prioritize high-risk groups for
vaccination to reduce mortality and reduce
the burden on healthcare services. How-
ever, there are important differences with
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https://www.ecdc.europa.eu/en/publications-data/covid-19-vaccination-and-prioritisation-strategies-eueea
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion2_EstrategiaVacunacion.pdf
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-commence-global-clinical-trial-evaluate
https://www.who.int/initiatives/act-accelerator/covax
https://www.who.int/initiatives/act-accelerator/covax
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scientific community.

A vaccination is a surrogate infection with a non-dangerous compound and any
effects of this medication should be viewed in this light.
2. The testing performed to validate the effectiveness and safety of a vaccine is
rigorous and based on scientific methods that are approved by the independent

3. The risks of adverse effects from not getting vaccinated are much higher than
those from getting vaccinated.
4. The novelty of the current vaccines against COVID-19 is limited as
they are mostly based on well-tested technologies.
5. Vaccines are one of the most effective public health interventions
in human history.

Figure 3. Important concepts regarding vaccine communication.

regards to the location where is being vac-
cinated, which professionals can adminis-
ter the vaccine and which dosing schedule
is being used. The final strategy is a result
of the cumulative input from local sci-
entists, doctors and policy makers, which
have to make difficult judgement calls
about the demographics of their respective
populations, the supply and kind of vac-
cines available and the capacity of their
public health sectors. As a result, the
share and demographics of the popula-
tion fully vaccinated against COVID-19 in
EFIS associated countries varies substan-
tially. An unforeseen opportunity of these
differences is that it allows for in-depth
comparisons between nations and rapid
assessment of the most optimal vaccina-
tion strategy for a given population. To
optimize the use of this wealth of infor-
mation, the EVTF makes the recommenda-
tions shown in section 1 of Figure 1.

Gathering long-term data on
safety and effectiveness

The COVID-19 pandemic is unique
because it is the first time that so many
vaccines are developed in such a short
period of time. Moreover, it is one of
the first times that mRNA vaccine tech-
nologies are widely implemented. This
outburst of immunological research was
inevitably accompanied by raised public
awareness. Common interest sparked the
need for a critical re-appraisement of vac-
cine effectiveness and safety. Preliminary
results from Phase 3 clinical trials show a
high degree of effectiveness, reaching up
to 95% for some mRNA vaccines without
serious side effects. However, many ques-
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tions remain: How long will the protection
last? How safe are these vaccines in the
long run? How effective are the vaccines
against emerging variants? It is up to the
scientific community to provide answers.

Data on the effectiveness and reacto-
genicity of some vaccine candidates have
been reported, but the long-term safety
profile is currently unknown. As vaccines
are being rolled out, this needs to be care-
fully monitored. All Phase 3 trial partici-
pants will be followed for at least one year,
providing some answers to these ques-
tions. The perspective method of assess-
ing safety issues renders vaccination cam-
paigns against COVID-19 mandatory to
identify the level of acceptability by peo-
ple of immunization as well as the level of
accessibility of people to vaccines.

It is crucial that scientific information
on potential side effects observed during
vaccination campaigns is delivered in a
transparent and timely manner. European
regulatory authorities have announced
plans to widely distribute the scientific
knowledge obtained on vaccination effec-
tiveness and safety issues. Immunologists
face additional challenges in ascertaining
the correlates of protection and disease.
We need to identify which immune mark-
ers (e.g. antibodies, antigen-specific mem-
ory B and T cells etc.) predict who is
immune to COVID-19 and who is sus-
ceptible to either mild or severe disease.
These biomarkers will allow us to iden-
tify high-risk immune phenotypes, figure
out how often booster vaccinations might
be needed and will speed up development
of even better therapies. This will require
long-term, detailed studies of the immune
response generated in vaccinated individu-
als and those who were naturally infected
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with severe, mild or asymptomatic disease.
The immunological parameters that have
been so far studied are mostly IgG anti-
body levels, with some papers also report-
ing IgA, IgM and neutralizing antibodies
[10]. A few papers have reported mem-
ory B and T cell responses [3]. Follow-up
of these cohorts is needed to determine
which metrics correlate with protection.
Moreover, further studies are required to
investigate whether humoral and/or cel-
lular immunity is sufficient or required
for providing protection against reinfec-
tion and to see how these immunolog-
ical parameters respond to antigen re-
encounter (e.g. through re-infection or
booster immunization). EFIS therefore
makes the recommendation shown in sec-
tion 3 of Figure 1.

Communicating with the public

Many people are hesitant to take an injec-
tion if they are healthy. Proper communi-
cation about the benefits and risks of vac-
cines is therefore crucial to improve their
adoption. By being open and honest it
should become clear that negative effects
of vaccines are outweighed enormously
by their benefits. According to a recent
IPSOS survey, the most common reasons
not to get vaccinated against COVID-19
are (1) fear of side effects, (2) question-
able effectiveness and (3) respondents do
not consider themselves at risk for con-
tracting severe COVID-19. When commu-
nicating about vaccines, the scientific com-
munity should therefore consider explain-
ing the aspects noted in Figure 3. In addi-
tion, the EVTF makes the recommendation
noted in section 2 of Figure 1.
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https://github.com/owid/covid-19-data/blob/master/public/data/vaccinations/locations.csv
https://github.com/owid/covid-19-data/blob/master/public/data/vaccinations/locations.csv
https://www.ipsos.com/en/global-attitudes-covid-19-vaccine-january-2021
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Concluding remarks

The COVID-19 crisis is a major challenge
for our society at large and for immunol-
ogists in particular. One positive outcome
of this pandemic is that it has revolution-
ized vaccination practices. Introduction of
new technologies, engagement of public
awareness to the benefits of vaccination
and implementation of vaccination as a
cornerstone for public health strategies,
have the potential of great long-term bene-
fits to public health, but only if new knowl-
edge is properly aggregated, interpreted
and applied. Clinical immunologists and
epidemiologists are required to assess dis-
ease in patients infected with SARS-CoV-
2 and document side effects of vaccina-
tion. Diagnostic specialists are expected to
provide optimum protocols for large-scale
population studies, as well as mapping the
real-life mutational burden of SARS-CoV-
2. Basic scientists should build on our cur-
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rent knowledge to deliver effective new
vaccines against emerging viral mutations.
In summary, whereas the COVID-19 pan-
demic is still a work in progress, it has
led us to a new chapter of immunology
research.
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