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How vaccines

work &
why they're
important

How do vaccines work?

Vaccines train your immune system using a
harmless form of the virus.

The vaccine activates your N\
immune response. /

-
§

B Cells

Antib¢s )(/
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B cells that make highly specific
antibodies to stop the virus getting into
your cells.

T cells that can help stimulate the B cells
and kill any infected cells.

T Cells

These cells remember the virus and remain in
the body. This is immune memory.

If you encounter the real virus in the future,
your immune system responds faster and
more effectively to prevent infection.

What is vaccination?

Vaccination is the safest way to protect against an
infectious disease. Once you have been vaccinated, you
should have the ability to fight off the infection if you come
into contact with it. You will have a level of protection, or
immunity, against the disease.

How does the immune system Fight infections?

The immune system is a network of cells, tissues and
organs that work together to help you fight off infection
from harmful bacteria or viruses. Such disease-causing
agents, including bacteria or viruses, are known as
pathogens. When a pathogen invades your body, your
immune system recognises it as harmful. Your immune
system recognises unique features of the pathogen, called
antigens, which will trigger an immune response.

Your immune system has many ways to fight off an
infection. One of the ways is for specialised immune cells
called B cells to create proteins called antibodies. These
antibodies act as scouts, hunting down the pathogen,
sticking to its antigens and marking it for destruction by
the immune system or preventing it from entering your
cells. Each antibody is specific to the pathogen that it has
detected, matching precisely the shape of the antigen and
triggering a specificimmune response. Another way the
immune system fights off infection is by activating other
specialised immune cells called T cells, which can attack
and kill any cells that are infected with the pathogen.

If your immune system wins the fight against the harmful
pathogen, then these specific B cells and their antibodies
and T cells will remain in the body after the infection

has gone as memory cells. This means that if the same
pathogen is encountered again, your immune system has
a ‘'memory’ of the pathogen and is ready to quickly destroy
it before you get sick and any symptoms can develop.
Sometimes, however, the immune system doesn't always



win this initial battle and you can become very ill with
serious complications or in extreme cases die.

The virus which causes COVID-19 is called SARS-CoV-2.

The immune response to infection with SARS-CoV-2 varies
between individuals. In some cases, the person has no
symptoms and feels well but in others, they get very sick
and it can lead to admission to hospital, intensive care and
in some cases death. The disease caused by SARS-CoV-2,
COVID-19, can affect multiple organs across the body and is
not limited to only the lungs and respiratory system. Some
people can also suffer long-term effects from COVID-19 and
take many months to feel well again - this is called ‘long
COVID'. We still have lots to learn about why this happens.

Vaccines have been developed to train your immune
system and protect against infectious diseases and their
serious complications.

How does vaccination work?

Vaccination is the safest way to gain immunity against a
pathogen that your body has yet to encounter. Vaccines
contain a harmless form of the bacteria or virus that
causes the disease you are being immunised against. Your
immune system will still recognise the harmless form of
the bacteria or virus in the vaccine without making you
sick and will produce a specificimmune response to fight
it off. The immune system then maintains a memory of
the bacteria or virus, so if a vaccinated person encounters
the bacteria or virus later, their immune system is already
prepared to fight it off quickly and prevent an infection
from developing.

Types of vaccines For COVID-19

There are numerous vaccines for COVID-19 now approved
by the Medicines and Healthcare products Regulatory
Agency (MHRA) in the UK. The different types of vaccines

How vaccines work & why they’re important

work in slightly different ways to stimulate the immune
system but all are effective at protecting against COVID-19.
More information about the Pfizer/BioNTech vaccine and
Moderna vaccine, which are mRNA vaccines, the Novavax
vaccine and Sanofi vaccine, which are protein vaccines,
and the AstraZeneca/Oxford vaccine, which is a viral vector
vaccine, can be found in later sections of this guide.

What is ‘herd immunity’'?

Infectious diseases are often easily passed from person
to person and entire communities can rapidly become
infected. If a high enough proportion of a community

is protected by vaccination, it makes it difficult for the
disease to spread because the number of people who can
be infected is so small.” This type of protection is known
as ‘herd immunity'. Herd immunity is particularly crucial
for protecting some individuals who are unable to receive
vaccines, such as those that are too young, or undergoing
certain medical treatment (such as for cancer). By getting
vaccinated, you're not only protecting yourself, but you are
also protecting the most vulnerable in your community.

For vaccines that prevent transmission of infectious
diseases, a high percentage of the community needs to be
vaccinated. The current vaccines against COVID-19 provide
a modest and short-term reduction in transmission

and so protection through herd immunity is not
completely achievable.
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Herd immunity
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hm P’i{l. iﬁi’ Who can receive the vaccine against COVID-19 and how many
15/ ”P doses?

R l’\ F ’R‘ In the UK, a seasonal COVID-19 vaccine is offered to people
N at increased risk of severe disease. This includes older
...then one personis ... the disease spreads very fast. people, those with certain health conditions that weaken

their immune system and pregnant people. Those who
are eligible will be contacted by the NHS in time for the
seasonal vaccination campaign.

You should check the NHS website and speak to your
But if lots of people are... healthcare professional if you're unsure of your eligibility or
need further information.
e 0, .0 0 0 o 0 o
Jddls q,.. i . .. '. i) What is a booster dose?
“\’H’ ﬂ) IH, “\’H’ ﬂ) IH, ]\P ﬂ) H) A booster vaccine is an additional vaccination given after
o o ’P. the primary course to boost the immune response to
."EO (H\ 'l ' "m (ﬂ\ ‘\ protect people from declining immunity.
%’Hﬁ %’Rﬁ ’9 %/’ﬁ 'ﬁ 'F Booster doses are offered to help maintain strong
protection against becoming seriously ill with COVID-19.
The Joint Committee on Vaccination and Immunisation
.then the [[ElE can't spread very far, so the whole community (JCVI) will recommend seasonal booster doses to people
stays safe. This is ‘herd immunity'. who are at increased risk from COVID-19. If you are
eligible the NHS will contact you when it's your turn to be
vaccinated.
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How long does immunity to COVID-19 last Following
vaccination?

Research into how long immunity lasts after COVID-19
vaccination is ongoing and complex. Length of protection
can vary person to person and is dependent on which
vaccines and how many doses a person has had, as well as
whether they have had an infection.

Studies have shown that antibodies and T cells wane over
time after vaccination but this does not necessarily mean
that protection is lost and the vaccines are still effective
at reducing the chance of severe disease if infected after
vaccination.

Being fully vaccinated by having all offered boosters of the
COVID-19 vaccines provides the best level of protection
against becoming very unwell with COVID-19.

When should | receive my COVID-19 vaccine and which one will |
be offered?

Local NHS services, such as GP surgeries, will contact
people who are eligible for a COVID-19 vaccine to arrange
an appointment. Booster doses should be offered around
six months after the previous dose but can be given from
three months from the previous dose.

You cannot choose which COVID-19 vaccine you have
through the NHS and most people can have any of the
vaccines. For some people (e.g. those who are pregnant), a
preferred vaccine may be offered.

Is there a situation when someone shouldn’t be vaccinated?

It is rare that someone is unable to be vaccinated. People
with an allergy to any ingredients of a specific vaccine
should not receive it without appropriate advice from a
specialist healthcare professional.? Please speak to your GP
if you are offered the COVID-19 vaccine and are concerned
about whether you're able to receive it.

What about people with a weakened immune system?

People who are immunosuppressed as a result of
underlying health conditions or medical treatments

may not mount a full immune response to COVID-19
vaccination. Therefore, anyone aged 6 months and over
with severe immunosuppression is at increased risk of
serious illness from COVID-19 and is offered regular
vaccination in all seasonal campaigns to extend protection
against disease.

Receiving a vaccine during a period when your
immunosuppression is at a minimum is more likely to
generate a better immune response. The timing of any
vaccine dose can be decided by the person and their
healthcare team on an individual basis, giving special
attention to current or planned treatment in order for the
vaccine to have the best chance of working. Those who

are eligible for a booster but miss vaccination during the
campaign period may be considered for a booster at a later
date based on individual consultation with their doctor.

If you develop a new health condition or start a treatment
that weakens your immune system, you may need
additional vaccinations. Speak to your specialist doctor,
who will assess whether you need any additional vaccines.

Do vaccines for COVID-19 protect against viral variants?

Aviral variant is a version of SARS-CoV-2 that has evolved
and changed shape. Some viral variants can infect you even
when you have immunity because your antibodies won't

be as good at recognising the variant's shape. Although

this can cause an infection it is likely to lead to less severe
disease if you're vaccinated. Each time you are vaccinated,
your immunity levels increase, giving you greater protection
against severe COVID-19. Seasonal booster vaccinations
are safe and effective at enhancing your immunity as they
increase the level and quality of your antibodies.

13



Common questions about vaccines for COVID-19

What is a bivalent vaccine?

Bivalent means the vaccine targets two COVID-19 variants,
for example both the original SARS-CoV-2 virus and the
Omicron variant. Updated vaccines are developed to
optimise protection against new variants and are both safe
and effective. Bivalent vaccines may be offered in the UK as
the seasonal booster vaccination.

What are COVID-19 vaccines made of?

Each vaccine will be made up of slightly different
ingredients depending on how the vaccine has been
developed. The active ingredient in a vaccine is a very small
amount of a harmless form of the bacteria or virus you are
vaccinating against, which cannot cause disease. The role of
the active ingredient is to deliver antigens to your immune
system to generate a specificimmune response. Vaccines
for COVID-19 introduce SARS-CoV-2 antigens to your body
in different ways.

The most abundant ingredient in a vaccine is water. The
other ingredients in a vaccine are present in very small
amounts and there is no evidence that they cause harm
in these quantities (with the rare exception of people with
severe allergies to some specific ingredients).

Vaccines contain very small amounts of preservatives and
stabilisers, such as sorbitol and citric acid, to maintain
quality and ensure the vaccine is safe to be transported
and stored. These ingredients are often naturally found in
the body or in food at much higher levels than in a vaccine.
Preservatives are added to vaccines to prevent unwanted
contamination, much like they're used in food products

to stop them from spoiling. Stabilisers are also used in
vaccines to stop the components separating or sticking to
the vial during transportation and storage.

Some vaccines have a very small amount of a substance
added to them to help create a stronger immune response
14 to that vaccine. These are called adjuvants. Adjuvants
boost the immune response, which is particularly useful in

Active ingredient

A very small amount of a harmless
form of the bacteria or virus you are
immunising against.

Adjuvants (only found in some vaccines)

Create a stronger immune response to the
vaccine. Pose no significant risk to health in
the very small quantities used. The Novavax
and Sanofi COVID-19 vaccines currently
approved in the UK contain an adjuvant.

Preservatives and stabilisers

Maintain vaccine quality, safe storage
and prevent contamination.

Residual traces of substances that
have been used during vaccine
manufacture, measured as parts per
million or billion in the final vaccine.

Water
The main ingredient.

15



Common questions about vaccines for COVID-19

vaccines given to older people, who have lower immune
responses to vaccines. Adjuvants pose no significant risk to
health in the very small quantities used in a vaccine and are
often found in foods and other medicines at much larger
quantities. Currently, there are two COVID-19 vaccines
approved in the UK which contain an adjuvant: the Novavax
and Sanofi vaccines.

The AstraZeneca/Oxford vaccine contains a tiny amount of
alcohol but this is less than that found in some everyday
foods like bread. The ingredients found in the current
COVID-19 vaccines approved for use in the UK are suitable
for people of all faiths.

For a more extensive list of ingredients in each individual
vaccine, you can refer to the Patient Information Leaflet
(PIL) or Summary of Product Characteristics (SPC) sheet
that comes with each vaccine. Both can also be

found online.

Are there animal products in vaccines for COVID-19?

The Sanofi vaccine for COVID-19 contains an oil derived
from sharks.® The other COVID-19 vaccines approved for
use in the UK do not contain animal products.

Can people still get the disease even after they have been
vaccinated?

Yes. Although vaccines are the most effective medical
intervention we have for preventing disease, no medicine
can ever be 100% effective. The effectiveness of each
vaccine will differ depending on how it is made and the
disease it is protecting you from.

Variations in individual immune systems mean that the
protective capacity of any vaccine will vary between
different people, and in a very small number of cases,
immunity against the disease will not fully develop.

6 However, vaccination is extremely effective for the majority
1

of the population.

Vaccines for COVID-19 are highly effective at preventing
severe disease but some people can still become
infected with SARS-CoV-2 after vaccination, known as a
‘breakthrough’ infection.

After COVID-19 vaccination, can I still pass the SARS-CoV-2
virus on to others?

Research to fully understand the effect of the vaccines in
reducing spread (transmission) of the virus is ongoing.
Studies so far show vaccinated people have some reduced
risk of passing on the virus, but this wanes over time.

Other measures are still important to prevent the spread
of the virus such as trying to stay at home if you're sick and
covering your mouth and nose when you cough or sneeze.

I'm not at risk from COVID-19, why do | need a vaccine?

Even if you believe that you're not at risk of falling ill with
COVID-19, it's important to remember how easily it can
spread and the potential fatality. There is a huge variability
in the symptoms and severity of COVID-19 between
different people and vaccination decreases your chance of
developing COVID-19 and reduces how unwell you become
if infected.

I've already had COVID-19, why do | need a vaccine?

We do not yet fully know how long immunity to an infection
with SARS-CoV-2 lasts and there seems to be a lot of
individual variation.

Even if you've had COVID-19, vaccination will boost
whatever immunity you have from previous infection. If
your immunity after infection is absent or low, it can be
safely boosted by vaccination.

17



Common questions about vaccines for COVID-19

I currently have COVID-19, when can | get the vaccine?

If you have COVID-19, or think you might, please wait
until you've recovered before getting vaccinated to avoid
spreading it to others. You should also wait if you have

a fever or feel unwell with any other illness. If you have
recently recovered from COVID-19, there is no need to
delay getting vaccinated.

I have long COVID, can | get the vaccine?

Long COVID is often used to describe the long-term effects
of COVID-19, where some people have symptoms for weeks
or months after the infection has been cleared. Those
suffering with long COVID can receive the COVID-19 vaccine
and would benefit from vaccination to reduce their risk of
further infection. If the person is seriously weak and unwell
or their condition has recently worsened, the vaccine may
not be given at that time to avoid incorrectly associating
any change of symptoms to the vaccine.

Research into the effects of the vaccine on people with
long COVID is ongoing. In February 2022, the UK Health
Security Agency reported evidence from seven studies
worldwide that examined the effects of vaccination in
people with long COVID.* Most people with long COVID
reported an improvement in symptoms after vaccination,
either immediately or over several weeks, but some people
reported a worsening of symptoms after vaccination.
However, in some studies a higher proportion of people
with long COVID reported unchanged symptoms following
vaccination than people whose symptoms improved or
worsened.

Although encouraging, this is not yet definitive and more
research is needed.
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Concerns over vaccine safety have allowed
misconceptions and misinformation about
vaccination to spread, despite there being
little, if any, evidence to back them up.
However, the large amount of unverified

Common information available on the internet

el eSS ghout vaccination can make it difficult to
vaccines for distinguish the facts from the myths. Here

are answers to some of the most common
COVI D 1 9 concerns about COVID-19 vaccines.

How do | know vaccines for COVID-19 are safe?

Before any vaccine can be given to the population it
must go through rigorous testing. Like all medicines,
vaccines undergo extensive clinical trials, where they are
administered and monitored in groups of volunteers. In
the UK, the results of the trials are then assessed by the
Medicines and Healthcare products Regulatory

Agency (MHRA).

No medicine can ever be completely risk free or 100%
effective. However, strong licencing processes and safety
tests ensure that the health benefits of medicines being
given through the NHS greatly outweigh any risks. As
vaccines are given to healthy people, these regulatory
measures are even stricter, meaning that the level of
‘acceptable risk’ for vaccines is much lower than it would be
for other medicines.®

Since rollout of the COVID-19 vaccines, their safety
continues to be monitored by regulatory authorities.
Millions of people around the world have now received
their COVID-19 vaccines which continue to show a strong
safety profile with the health benefits greatly outweighing
any risks.

How do I balance my own risks versus benefits of receiving the
vaccine for COVID-19?

The overall benefits of vaccination in protecting you from
COVID-19 outweighs any risks of side effects for the vast
majority of people. Vaccines are the best way to protect
people from COVID-19, which has a far higher risk of
serious health consequences. As of October 2023, over
151 million doses of vaccines against COVID-19 have been
administered in the UK, saving thousands of lives.

No medicine or vaccine is completely without risk of side
effects. The MHRA in the UK continually monitors safety
during widespread use of any vaccine to ensure the
vaccines are performing as expected, to identify any side
effects that may arise, and to ensure the benefits continue
to outweigh the risks.

Did the speed of developing vaccines for COVID-19
compromise safety?

No. All the standard safety procedures were followed
during clinical trials on vaccines for COVID-19 and the
rigorous regulatory processes were fully completed as for
any other vaccine or medicine.

Vaccines for COVID-19 were developed at a much faster
pace due to several reasons. Vaccine development is
normally a long and expensive process because of delays
caused by applying for funding, obtaining ethical approval,
recruiting trial volunteers, negotiating with manufacturers
and scaling up production. In the emergency state of the
COVID-19 pandemic the scientists, doctors, ethics approval
boards, manufacturers and regulatory agencies all came
together to work harder and faster. Clinical trial phases and
manufacture were able to run in parallel to speed up the
process.

Scientists shared knowledge openly and promptly during
the pandemic, with the SARS-CoV-2 genetic sequence




being made public very quickly by Chinese scientists.
Working together across many different countries allowed
How were vaccines for COVID-19 developed so fast? researchers to work more efficiently.

The greatest barrier to vaccine development is funding.
Normally it takes years to raise money to develop a
vaccine and at each stage you would have to stop and
apply for more funding to carry out the next stage.

Many governments and funding bodies joined forces to
remove those financial obstacles. This allowed large-scale
manufacturing of the vaccines to occur in parallel with
the clinical trials, which would normally only happen after
clinical trials are completed.

Priority & collaboration Funding

Scientists, doctors, Governments and
ethics approval boards, ' ’ funding bodies joined
manufacturers and forces to remove

regulatory agencies all financial obstacles
came together to work
harder and faster

The pandemic environment meant acceleration of clinical
trials and faster results because high case rates are needed
to test a vaccine's effectiveness. Additionally, tens of
thousands of keen volunteers put themselves forward for
the clinical trials so recruiting enough volunteers was not
an issue as it may be under normal circumstances.

Finally, scientific advances in vaccine technology greatly
aided the speed of development. Many of the approaches
are built on the back of many years of research and were
rapidly deployed once the genetic sequence of SARS-CoV-2
became known.

Science . Manufacture

Advances in vaccine Large-scale manufacturing How are long-term side effects known when a vaccine is new?
technology that were built of the vaccines occurred

on the back of many years in parallel with the
of research clinical trials, to scale-up
production quickly

When any vaccine or medicine is approved, it is
continuously and closely monitored for safety and
effectiveness by the MHRA. Any suspected side effects are
reported by medical providers or patients to the MHRA
using the yellow card scheme. Cases of suspected side

Volunteers effects are investigated promptly, while precautionary
10,000s of keen volunteers advice is given and if necessary, advice is modified. You
for clinical trials so can find the yellow card scheme website at the end of this
recruiting enough was not guide.
an issue

Vaccines for COVID-19 were monitored in large numbers
of people for many months in clinical trials and no major
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safety concerns arose. Most side effects of vaccines appear
at the time of vaccination or very soon after, within days

or weeks, and are minor and temporary. The vaccines for
COVID-19 had been monitored for long enough in clinical
trials for the MHRA to find the vaccines safe. In addition,
we now have all the long-term safety data from the many
millions of doses of COVID-19 vaccines that have been
administered over the past years all around the world.

Short-term side effects include soreness and swelling at
the site of injection, tiredness or a slight fever, but these
are not long-lasting. These side effects are in fact evidence
that the immune system is responding to the vaccine as it
should be. Long-term side effects appear to be very rare
but to be ultra-cautious, the MHRA will continue to monitor
for them.

Can | get COVID-19 from the vaccines?

No. The current vaccines approved for use in the UK do not
contain any active SARS-CoV-2 virus and therefore cannot
give you COVID-19 disease. If you have what you think

is COVID-19 after vaccination it may be that you caught
COVID-19 before the vaccine had taken effect and your
body didn’t have time to develop immunity. Your immune
system needs time to respond to the vaccine and immunity
may take up to fourteen days to develop after vaccination.
Alternatively, you may have caught another virus that is not
COVID-19 but has given you similar symptoms.

Do the vaccines fFor COVID-19 affect Fertility?

There is no evidence that the vaccines for COVID-19 harm
fertility or reduce the chances of becoming pregnant.
Although participants in the initial clinical trials were asked
to avoid becoming pregnant, pregnancies occurred across
the trials of the AstraZeneca/Oxford, Pfizer/BioNTech,
Moderna and Janssen vaccines. There was no significant

difference in the rate of accidental pregnancies in the
vaccinated groups compared with the control groups,
which indicates that the vaccines do not prevent pregnancy
in humans.®

Following vaccine rollout, further data about the effect

of the vaccines on fertility has been collected. Based on
studies published so far, there is no scientific proof of
COVID-19 vaccination impairing male or female fertility.”
Additionally, studies looking at pregnancy in people
undergoing IVF treatment found no difference in pregnancy
rates in vaccinated people compared to

unvaccinated people.

Are the COVID-19 vaccines safe in pregnancy?

COVID-19 vaccination is recommended in pregnancy and
it's the best way to protect yourself and your unborn baby
from the known risks of COVID-19 during pregnancy. In the
UK, pregnant people are recognised as a clinical risk group
who are eligible for the latest COVID-19 booster vaccine.

Evidence from 38 studies, in 10 countries, including

over 367,000 people vaccinated in pregnancy show that
COVID-19 vaccination in pregnancy is associated with no
increased risk of miscarriage, preterm birth, stillbirth,
complications at birth, congenital abnormalities or the baby
being born smaller than expected.?

Will drinking alcohol impact on the effectiveness of the
vaccine?

There is no evidence that moderate alcohol intake either
prior to or after COVID-19 vaccination will affect your
immune response to the vaccine. While drinking to

excess regularly is bad for your health generally and can
affect immunity, consuming alcohol within the weekly
recommended limit will not impact the effectiveness of the
vaccine.
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Common
questions about
the Pfizer/
BioNTech
vaccines for
COVID-19

How do mRNA vaccines work?

MRNA vaccines contain a
segment of SARS-CoV-2 virus

R
\./ genetic material that codes

for a specific protein.

Our cells use the genetic

o ?\ material to make the

SARS-CoV-2 protein, which
Antibodies is recognised by the immune

/ system to trigger a response.
( p This response builds immune

memory, so your body can
fight off SARS-CoV-2 in future.
B Cells d Q

T Cells

How does the PFfizer/BioNTech COVID-19 vaccine work?

This vaccine is an mRNA vaccine. The virus itself is not used
in this type of vaccine.

The vaccine contains a segment of the SARS-CoV-2 virus
genetic material that codes for a specific protein from the
virus, which is the spike protein on the surface of the virus.
The genetic material in the vaccine is mRNA, which is used
as instructions for the cell to make proteins.

When the vaccine is given, our cells at the site of injection
take up the mRNA and make the SARS-CoV-2 protein.

The mRNA from the vaccine is subsequently destroyed

by the body. The protein produced is then recognised by
the immune system and triggers a specific response. This
response builds immune memory so that your immune
system is ready to quickly fight off SARS-CoV-2 in the future
and prevent you from getting sick with COVID-19.

Are there other names for this vaccine?

The Pfizer/BioNTech COVID-19 vaccine may be called by its
brand name ‘Comirnaty’.

Can mRNA vaccines alter my DNA?

No. The mRNA delivered by the vaccine cannot enter the
nucleus of your cells, where your DNA is stored, and will
degrade naturally within hours. At no point is your DNA

interfered with.

This is a new technology; how do | know it is safe?

This technology seems new but is built on the back of many
years of research. mRNA vaccines for some cancers and
rabies have been in clinical trials in humans for years with
promising results and no major safety concerns.? Once

the genetic sequence of SARS-CoV-2 became known, this
vaccine technology was adapted quickly to target the

new virus.
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The MHRA thoroughly assessed the clinical trial data and
deemed it safe for use. The original clinical trial data was
published in the peer-reviewed and reputable journal
called The New England Journal of Medicine.'®

The MHRA in the UK and other regulatory authorities
around the world have also been carrying out independent
safety monitoring after the vaccine was released. Over 81
million doses of the Pfizer/BioNTech vaccine have been
administered in the UK and it has a good safety profile. The
benefits of the vaccine outweigh the risks in the majority
of people.

Will the PFizer/BioNTech vaccine have side effects?

The most common side effects experienced by vaccine
recipients is mild-to-moderate pain at the injection

site, fatigue and headache which resolve within a few
days. These expected side effects happen shortly after
vaccination and are not associated with serious or lasting
illness.

Very rare side effects reported after receiving this vaccine
are inflammation of the heart muscle (myocarditis) and
inflammation of the lining outside of the heart (pericarditis).
These conditions develop within a few days and usually
within 14 days after vaccination. After vaccination you
should be aware of the signs of myocarditis and pericarditis
such as breathlessness, palpitations and chest pain, and
seek immediate medical attention if you experience these
symptoms following vaccination.

How effective is the Pfizer/BioNTech vaccine and what does
that mean?

Over 43,000 people participated in the original clinical trials
which found that, seven days after the second dose, the
vaccine was 95% effective in preventing people getting sick
with COVID-19." Importantly, no one who received the
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vaccine suffered severe disease; the vaccine prevented the
most severe cases of COVID-19. Similar vaccine efficacy
(generally 90 - 100%) was found across different groups of
people. Age, sex, race, ethnicity, baseline body-mass index,
and the presence of other health conditions did not affect
the vaccine's effectiveness.

Since Omicron became the dominant viral variant in the UK,
research has been ongoing to understand how effective
COVID-19 vaccines are at protecting against severe disease.
Although protection wanes over time, there is reassuring
evidence that the current COVID-19 booster vaccines used
in the UK continue to provide high levels of protection
against severe disease."’

Receiving a seasonal booster vaccine when offered is the
best protection against severe COVID-19.

Who should not receive this vaccine for COVID-19?

The vaccine should not be given to people who have a
history of immediate-onset anaphylaxis (serious allergic
reaction) to any ingredients of the vaccine.?

Can pregnant people receive the Pfizer/BioNTech vaccine?

Yes, pregnant people in the UK can receive this vaccine and
COVID-19 vaccination is recommended in pregnancy.’ You
don't have to wait for a particular time in your pregnancy,
you can get the vaccine when it is offered to you during the
seasonal booster campaign. There is now more evidence
of the risks associated with catching COVID-19 for pregnant
people and so the benefit of vaccination to protect
pregnant people against COVID-19 is substantial. Pregnant
people with COVID-19 are more likely to need intensive
care and to deliver their babies preterm compared to
pregnant people without COVID-19 and their babies are
also more likely to be admitted to the neonatal unit.”
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In clinical research specifically looking at pregnant people
who have received their COVID-19 vaccination, 38 studies,
in 10 countries, including over 370,000 people vaccinated
in pregnancy show that there is no increased risk of
miscarriage, preterm birth, stillbirth, complications at birth,
congenital abnormalities or babies being born smaller than
expected.®

It is safe to have the vaccine if you are breastfeeding.

Can children receive the Pfizer/BioNTech vaccine?

In the UK, children aged 6 months and over who are in
a clinical risk group and eligible for vaccination should
receive this COVID-19 vaccine.?

Millions of children and young people around the world
have now had a COVID-19 vaccine. The MHRA extensively
reviewed the safety and effectiveness of this vaccine in
this age group and confirmed that vaccination is safe and
effective for children.

Is there a bivalent Pfizer/BioNTech vaccine and is it used as a
booster?

Yes, there are bivalent Pfizer/BioNTech vaccines approved
in the UK which target both the original SARS-CoV-2 virus
and the Omicron variant. The bivalent vaccines may

be used as booster doses and it is safe to receive them
irrespective of the vaccines used for previous doses.
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Common
questions about
the Moderna
vaccines for
CoOVID-19

How do mRNA vaccines work?

MRNA vaccines contain a
segment of SARS-CoV-2 virus
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\./ genetic material that codes

for a specific protein.
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SARS-CoV-2 protein, which
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system to trigger a response.

' ‘/( This response builds immune
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o fight off SARS-CoV-2 in future.
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How does the Moderna COVID-19 vaccine work?

This vaccine is an mRNA vaccine. The virus itself is not used
in this type of vaccine.

The vaccine contains a segment of the SARS-CoV-2 virus
genetic material that codes for a specific protein from the
virus, which is the spike protein on the surface of the virus.
The genetic material in the vaccine is mRNA, which is used
as instructions for the cell to make proteins.

When the vaccine is given, our cells at the site of injection
take up the mRNA and make the SARS-CoV-2 protein.

The mRNA from the vaccine is subsequently destroyed

by the body. The protein produced is then recognised by
the immune system and triggers a specific response. This
response builds immune memory so that your immune
system is ready to quickly fight off SARS-CoV-2 in the future
and prevent you from getting sick with COVID-19.

Are there other names for this vaccine?

The Moderna COVID-19 vaccine is also known by its brand
name ‘Spikevax'.

Can mRNA vaccines alter my DNA?

No. The mRNA delivered by the vaccine cannot enter the
nucleus of your cells, where your DNA is stored, and will
degrade naturally within hours. At no point is your DNA

interfered with.

This is a new technology; how do | know it is safe?

This technology seems new but is built on the back of many
years of research. mRNA vaccines for some cancers and
rabies have been in clinical trials in humans for years with
promising results and no major safety concerns.® Once

the genetic sequence of SARS-CoV-2 became known, this
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vaccine technology was adapted quickly to target the
new virus.

The MHRA has thoroughly assessed the clinical trial data
and deemed it safe for use. The preliminary clinical trial
data was published in the peer-reviewed and reputable
journal called The New England Journal of Medicine.™

The MHRA in the UK and other regulatory authorities
around the world have also been carrying out independent
safety monitoring after the vaccine was released. Over

12 million doses of the Moderna vaccine have been
administered in the UK and it has a good safety profile. The
benefits of the vaccine outweigh the risks in the majority
of people.

Will the Moderna vaccine have side effects?

The most common side effects experienced by vaccine
recipients is pain at the injection site, fatigue, muscle
aches, joint pain and headache which resolve within a few
days. These expected side effects happen shortly after
vaccination and are not associated with serious or

lasting illness.

Very rare side effects reported after receiving this vaccine
are inflammation of the heart muscle (myocarditis) and
inflammation of the lining outside of the heart (pericarditis).
These conditions develop within a few days and usually
within 14 days after vaccination. After vaccination you
should be aware of the signs of myocarditis and pericarditis
such as breathlessness, palpitations and chest pain, and
seek immediate medical attention if you experience these
symptoms following vaccination.

How effective is the Moderna vaccine and what does that
mean?

Over 30,000 people participated in the original clinical
trials which found that, at least fourteen days after the
second dose, the vaccine was 94% effective in preventing
people getting sick with COVID-19." Importantly, no one
who received the vaccine suffered from severe disease; the
vaccine prevented the most severe cases of COVID-19.

Similar vaccine efficacy was found across different groups
of people with age, sex, presence of other health conditions
that increase risk of severe COVID-19, race and ethnicity,
not affecting the vaccine’s effectiveness.

Since Omicron became the dominant viral variant in the UK,
research has been ongoing to understand how effective
COVID-19 vaccines are at protecting against severe disease.
Although protection wanes over time, there is reassuring
evidence that the current COVID-19 booster vaccines used
in the UK continue to provide high levels of protection
against severe disease."’

Receiving a seasonal booster vaccine when offered is the
best protection against severe COVID-19.

Who should not receive this vaccine for COVID-19?

The vaccine should not be given to people who have a
history of immediate-onset anaphylaxis (serious allergic
reaction) to any ingredients in the vaccine.?

Is there a bivalent Moderna vaccine and is it used as a booster?

Yes, there are bivalent Moderna vaccines approved in the
UK which target both the original SARS-CoV-2 virus and the
Omicron variants.The bivalent vaccines may be used as
booster doses and it is safe to receive them irrespective of
the vaccines used for previous doses.
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Can pregnant people receive the Moderna vaccine?

Yes, pregnant people aged 18 and over in the UK

can receive this vaccine and COVID-19 vaccination is
recommended in pregnancy.'? You don't have to wait

for a particular time in your pregnancy, you can get the
vaccine when it is offered to you during the seasonal
booster campaign. There is now more evidence of the risks
associated with catching COVID-19 for pregnant people and
so the benefit of vaccination to protect pregnant people
against COVID-19 is substantial. Pregnant people with
COVID-19 are more likely to need intensive care and to
deliver their babies preterm compared to pregnant people
without COVID-19 and their babies are also more likely to
be admitted to the neonatal unit.'

In clinical research specifically looking at pregnant people
who have received their COVID-19 vaccination, 38 studies,
in 10 countries, including over 370,000 people vaccinated
in pregnancy show that there is no increased risk of
miscarriage, preterm birth, stillbirth, complications at birth,
congenital abnormalities or babies being born smaller than
expected.®

It is safe to have the vaccine if you are breastfeeding.

Can children receive the Moderna vaccine?

The Modern COVID-19 vaccine is approved in the UK for
children and young people aged 12 to 17 years old who
are in a clinical risk group and eligible during the seasonal
booster campaign. However, the Pfizer/BioNTech vaccine is
preferred for this age group.
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Common
questions about

the Sanofi
vaccine For
CoVID-19

How do protein vaccines work?

AV
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B Cel%

T Cells

Protein vaccines contain
proteins from the SARS-
CoV-2 virus, which are
recognised by the immune
system to trigger a response.

They can be whole proteins,
protein fragments, or many
protein molecules packed into
nanoparticles.

This response builds immune
memory, so your body can
fight off SARS-CoV-2 in future.

How does the Sanofi COVID-19 vaccine work?

This vaccine is a protein-based vaccine. The vaccine
contains a version of the spike protein, found on the
surface of the SARS-CoV-2 virus. The virus itself is not used
in this vaccine.

When the vaccine is given, the injected protein is identified
by the immune system and causes a specific response. This
response builds immune memory so that your immune
system is ready to fight of SARS-CoV-2 in the future and
prevents you from getting sick with COVID-19.

Does it contain an adjuvant?

Yes, the Sanofi vaccine uses an adjuvant. Adjuvants are
substances, added in small amounts, that help strengthen
the immune response triggered after vaccination. The
Sanofi vaccine uses the ASO3 adjuvant system, which
contains squalene and a form of vitamin E that help
enhance the immune response to the vaccine.” Squalene
comes from shark liver oil which has been highly purified
and is not considered to pose any risk to health.®

Are there other names for this vaccine?

The Sanofi vaccine may also be called by its commercial
name VidPrevtyn Beta.

How do | know it's safe?

This type of vaccine has been in use for a long time. Other
vaccines such as the Hepatitis B vaccine also use protein
technology and they have good safety records.

The MHRA has thoroughly assessed the clinical trial data
when the vaccine has been used as a booster and deemed
it safe for use. No serious side effects or safety concerns
have been reported in the clinical trials."” The benefits of
vaccination outweigh the risks in the majority of people.
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Will the Sanofi vaccine have side effects?

The most common side effects after Sanofi vaccination
are pain at the site of injection, headache, muscle pain,
tiredness, joint pain and chills. These side effects are
usually mild to moderate and resolve within a few days.

How effective is the Sanofi vaccine, and what does that mean?

Over 2,000 people participated in the clinical trial that took
place in France, the USA, the UK, Australia and Spain. The
study found that, 14 days after receiving the Sanofi vaccine
as a booster dose, the vaccine was effective at increasing
antibody levels against Beta, Delta and Omicron variants of
the virus, regardless of the vaccines received previously."”
Results were similar across different groups of people,
including older people and those with health conditions
that increase their risk of severe COVID-19.

Real-world evidence from England shows that the Sanofi
vaccine provides a good boost to protection against
hospitalisation when used as a seasonal booster in adults
aged 75 years and older who had received at least two
doses before.'

Who can receive this vaccine?

For the seasonal booster vaccination campaign, eligible
adults aged 18 years and over can receive the Sanofi
vaccine when mRNA vaccines are not considered clinically
suitable. Please seek the latest information from the NHS
and speak to your GP if you think this applies to you. It is
safe to have this vaccine as a booster irrespective of the
vaccines received for previous doses.
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Common
questions about

the Novavax
vaccine For
CoOVID-19

How do protein vaccines work?

AV
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B Cel%

T Cells

Protein vaccines contain
proteins from the SARS-
CoV-2 virus, which are
recognised by the immune
system to trigger a response.

They can be whole proteins,
protein fragments, or many
protein molecules packed into
nanoparticles.

This response builds immune
memory, so your body can
fight off SARS-CoV-2 in future.

How does the Novavax COVID-19 vaccine work?

This vaccine is a protein-based vaccine. The vaccine
contains a version of the spike protein, found on the
surface of the SARS-CoV-2 virus. The virus itself is not used
in this vaccine.

When the vaccine is given, the injected protein is identified
by the immune system and causes a specific response. This
response builds immune memory so that your immune
system is ready to fight of SARS-CoV-2 in the future and
prevents you from getting sick with COVID-19.

Does it contain an adjuvant?

Yes, the Novavax vaccine uses an adjuvant. Adjuvants are
substances, added in small amounts, that help strengthen
the immune response triggered after vaccination. The
adjuvant used in the Novavax vaccine is called Matrix-M,

it is completely safe, and is a substance derived from
saponin.’” Saponins are found in many different plants,
including legumes like chickpeas.?® Matrix-M is based on a
saponin found in soap tree bark and is a safe and effective
vaccine adjuvant.

Are there other names for this vaccine?

The Novavax vaccine may also be called its commercial
name “Nuvaxovid”.

How do | know it’s safe?

This type of vaccine has been in use for a long time. Other
vaccines such as the Hepatitis B vaccine also use protein
technology and they have good safety records.

The MHRA has thoroughly assessed the clinical trial data
and deemed it safe for use. The vaccine has been in use
in several countries, and regulatory authorities around
the world, including the MHRA, have been carrying out
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Common questions about the Novavax vaccine for COVID-19

independent safety monitoring since its release. As of Who can receive this vaccine?
September 2022, over 1 million doses of the Novavax
vaccine have been administered around the world and
it has a good safety profile. The benefits of vaccination
outweigh the risks in the majority of people.

The Novavax COVID-19 vaccine is approved in the UK and
may be used during the seasonal booster vaccination
campaign if the mRNA vaccines are not considered clinically
suitable. Please seek the latest information from the NHS
and speak to your GP if you think this applies to you. It is
Will the Novavax vaccine have side effects? safe to have this vaccine as a booster irrespective of the
vaccines received for previous doses.

The most common side effects after Novavax vaccination
are tenderness or pain at site of injection, tiredness, muscle
pain, headache, joint pain, and nausea or vomiting. These
side effects are usually mild to moderate and resolve within
a few days.

Very rare side effects reported after receiving this vaccine
are inflammation of the heart muscle (myocarditis)

and inflammation of the lining outside of the heart
(pericarditis). These conditions develop within a few

days and usually within 14 days after vaccination. After
vaccination you should be aware of the signs of myocarditis
and pericarditis such as breathlessness, palpitations and
chest pain, and seek immediate medical attention if you
experience these symptoms.

How effective is the Novavax vaccine, and what does that
mean?

Over 49,000 people participated in the 5 clinical trials that
took place in the UK, USA, Australia, Mexico and South
Africa. These studies found that, seven days after the
second dose, the vaccine was 90.4% effective in preventing
people getting sick with COVID-19.2" Importantly, the
vaccine prevented the most severe cases of COVID-19.
Similar vaccine efficacy (generally 82-95%) was found
across different groups of people.?’ Age, sex, race, ethnicity,
baseline body-mass index, and the presence of other
health conditions did not affect the vaccine’s effectiveness.
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Common
questions

about the
AstraZeneca/
Oxford vaccine
for COVID-19

How do viral vector vaccines work?

Q)
Viral vector vaccines use an
unrelated harmless virus,
modified to deliver SARS-

CoV-2 genetic material. The
delivery virus is known as a
viral vector.
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Who should receive this vaccine?

The AstraZeneca/Oxford vaccine for COVID-19 is approved
in the UK but not currently being used in the vaccination
programme.

How does the AstraZeneca/Oxford COVID-19 vaccine work?

This vaccine is a viral vector vaccine. The virus itself is not
used in this type of vaccine.

The vaccine uses an unrelated and harmless virus which
has been modified to act as a delivery system to carry the
SARS-CoV-2 virus genetic material. The genetic material is
a segment of SARS-CoV-2 DNA that codes for the specific
spike protein from the SARS-CoV-2 virus. The delivery virus
is known as a viral vector. In this vaccine, the viral vector

is a weakened chimpanzee adenovirus, which normally
causes the common cold in chimpanzees and has been
changed so it cannot grow in humans.

When the vaccine is given, our cells at the site of injection
take up the viral vector and the SARS-CoV-2 genetic
material is delivered so the cell can make the SARS-CoV-2
protein. The viral vector from the vaccine is subsequently
destroyed by the body. The protein produced is then
recognised by the immune system and triggers a specific
response. This response builds immune memory so that
your immune system is ready to quickly fight off SARS-
CoV-2 in the future and prevent you from getting sick with
COVID-19.

Are there other names for this vaccine?

The AstraZeneca/Oxford vaccine is also known by its brand
name ‘Vaxzevria’ and it may sometimes be referred to as
the COVID-19 Vaccine ChAdOx1-SARS-COV-2.
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Common questions about the AstraZeneca/Oxford vaccine for COVID-19
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Can a viral vector vaccine alter my DNA?

No. The adenovirus as well as the DNA delivered by it in the
vaccine cannot enter the nucleus of your cells, where your
DNA is stored, and will degrade naturally within hours. At
no point is your DNA interfered with.

This is a new technology; how do | know it is safe?

This technology seems new but is built on the back of
many years of research. Viral vector vaccines have been
developed and approved for the prevention of Ebola

after years of clinical trials in humans with successful
results and no safety concerns.???® The research team

at Oxford University were already working on pandemic
preparedness, using this vaccine technology to fight
emerging diseases. Once the genetic sequence of SARS-
CoV-2 became known, the technology was adapted quickly
to target the new virus.

The MHRA thoroughly assessed the clinical trial data and
deemed it safe for use. The clinical trial data was published
in the peer-reviewed and reputable journal called The
Lancet.**

The MHRA in the UK and other regulatory authorities
around the world have also been carrying out independent
safety monitoring after the vaccine was released. As of
March 2022, over 50 million doses of the AstraZeneca/
Oxford vaccine have been administered in the UK and

it has a good safety profile. The benefits of the vaccine
outweigh the risks in the majority of people.

How effective is the AstraZeneca/OxFford vaccine and what
does that mean?

Almost 11,700 people took part in the original reported
clinical trials.?* Of the people in the trial who received the
COVID-19 vaccine, 88% were aged between 18 and 55,
12% were aged over 55, 17% were from ethnic minority

backgrounds, 39% were male. The trial found that,
fourteen days after the second dose, the vaccine was 62%
effective in preventing people getting sick with COVID-19.
Importantly, no one who received the vaccine suffered
from severe COVID-19 disease; the vaccine prevented the
most severe cases of COVID-19.

Since vaccine rollout began in the UK, real-world evidence
has shown that after two doses, the AstraZeneca/Oxford
vaccine is 65 - 70% effective at preventing symptomatic
disease from the Delta variant. However, since Omicron
became the dominant viral variant in the UK new research
has shown that although two doses of the AstraZeneca/
Oxford vaccine provides good protection against severe
disease and hospitalisation with Omicron infection, the
effectiveness of the vaccine is reduced compared to the
protection provided against the Delta variant.
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Additional resources

The British Society for Immunology’s mission

is to support our immunology community in
driving scientific discovery and making a positive
impact on health.

The full reference list for this leaflet can be found online
www.immunology.org/guide-covid-vaccines/references

British Society for Immunology
https.//www.immunology.org

WHO website - COVID-19 vaccines
http://bit.ly/WHOcovidvaccine

NHS website - COVID-19 vaccines
http://bit.ly/NHScovidvaccine

NHS website - why vaccination is safe and important
http://bit.ly/NHSsafe

MHRA yellow card scheme
https://yellowcard.mhra.gov.uk

If you have any questions about vaccines, ask your GP, nurse or
other healthcare professionals.
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