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Vaccines protect humans against microorganisms that cause disease.
Usually, vaccines are given to infants, toddlers, or older children at
regular intervals. For example, you probably know about the tetanus
vaccine, which is given to you when you are hurt, or beforehand, to
protect you from disease in case you get hurt. Maternal immunization
means vaccination of a woman during pregnancy. This can protect
the pregnant woman and her unborn child from disease, and can also
protect the new-born baby. The protection is provided by antibodies,
which are substances made in the mothers’ body after vaccination,
and are transported through the placenta and the breastmilk to the
baby. Some vaccines are advised to be taken during pregnancy and,
in the future, some vaccines might even be specifically designed to
be used during pregnancy. This article will explain how vaccination
during pregnancy works.
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VACCINE

A substance given to a
person to prevent a
specific infectious
disease caused by a
specific microorganism.

MATERNAL
IMMUNIZATION

Vaccination of a
woman during
pregnancy, which can
protect both the
woman and her unborn
baby. Babies continue
to be protected for a
few months after birth.
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WHY DO WE VACCINATE DURING PREGNANCY?

Vaccines are substances that can protect your from infectious diseases
caused by microorganisms. Many vaccines are safe for everyone and
can even be used in pregnant women. Maternal immunization means
vaccination of a woman during pregnancy. This type of vaccination
can protect the pregnant woman and her unborn child from certain
diseases, and can also protect the new-born baby for several months
after birth.

There are a few vaccines that are already used during pregnancy,
including vaccines against flu, tetanus, and whooping cough
(pertussis) [1, 2]. These vaccines can often be received at the
pharmacy. Flu, tetanus, and pertussis vaccines are given to pregnant
women because the diseases they protect against are particularly
risky, either for pregnant women, their unborn babies, or for
new-born babies.

VACCINES USED IN PREGNANCY

The first vaccine to be approved for use in pregnancy was the tetanus
vaccine. Tetanus is caused by a bacterium called Clostridium tetani
that lives in dirt and in soil, as well as on rusty surfaces. When you
injure your foot on a rusty nail, for example, you could get tetanus. The
bacterium Clostridium tetani causes neonatal tetanus disease, which
means tetanus disease of the new-born baby, and often leads to death.
Pregnant women are advised to get the tetanus vaccine to protect
themselves and their new-borns from this disease.

A second vaccine that is recommended during pregnancy is the
whooping cough vaccine. This vaccine is recommended in pregnancy
because whooping cough disease is more severe for babies in their
first weeks of life, often leading to hospitalization and even death.
The bacterium causing whooping cough is called Bordetella pertussis.
Neither the pregnant woman nor the unborn baby are in danger when
they are infected by Bordetella pertussis, yet the new-born baby is!
Vaccination during pregnancy can protect new-born infants from birth
until they are old enough to be vaccinated themselves.

Last, the flu vaccine is recommended in pregnancy mainly because
pregnant women can become more severely ill if they get flu, which
is caused by the influenza virus. Contracting flu during pregnancy can
endanger the pregnant women and her unborn child.

In addition to these three recommended vaccines, several other
vaccines can be used in pregnancy if the pregnant woman has
a specific individual risk. For example, when a pregnant woman
must travel and needs vaccines to be protected against diseases
present in other countries, certain other vaccines are safe to
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Figure 1

When a vaccine is
given to a pregnant
woman, she makes
antibodies. The
antibodies are
transported through
the placenta to the
unborn baby and
remain in the baby's
blood, where they can
provide protection
before the baby is born
and during the first few
months after birth.

ANTIBODIES

Molecules produced by
the body to attack
disease-causing
organisms.

IMMUNE SYSTEM

The system in your
body protecting you
against disease, based
on biological
processes.

PLACENTA

An organ that grows in
the womb during
pregnancy, which
allows the baby to get
nutrients and
antibodies from the
mother’s blood.

Maertens et al. Vaccination in Pregnancy

‘£

\

Vaccine

N

Antibody

Baby in the womb

Created in BioRender.com bio

Figure 1

give during pregnancy, such as meningococcal vaccines and
hepatitis vaccines.

HOW DOES MATERNAL IMMUNIZATION WORK?

When we give a person a vaccine, the person will make antibodies.
Antibodies are molecules made by the immune system, and they
are one of the body’'s weapons against disease-causing organisms.
When we vaccinate a pregnant woman, she will produce a lot of
antibodies. These antibodies will not only protect her from the disease,
they will also be transported through the placenta to the unborn
child (Figure 1). The placenta is an organ that grows in the womb
during pregnancy and its role is to provide the baby with blood
containing nutrients to help the baby grow. The placenta also has a
special transport mechanism that actively transports antibodies from
the mother's blood to the baby. In fact, if the pregnancy lasts the
full 40 weeks, the baby will have higher levels of antibodies than
the mother!

Other antibodies produced in the mother are specifically designed to
be transported to the baby through the breastmilk (Figure 2). These
antibodies can provide additional protection to the baby during the
first weeks and months after birth, when the mother is breastfeeding
her child. The amount of maternal antibodies transferred to the
new-born through both the placenta and the breastmilk depends
on the timing of vaccination during pregnancy [3], the health of
the mother and their placenta, and the amount of antibodies the
pregnant woman has. For maximum transfer of maternal antibodies
to the unborn child, the concentration of antibodies in the mother’s
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Figure 2

When a vaccine is given
to a pregnant woman,
she makes antibodies
that end up in her
breastmilk. When she
breast feeds her
new-born child, those
antibodies are
transferred into the
baby.
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blood should be high, which means that vaccination should be
performed well in time, and thus preferably not near the end of
the pregnancy.

Maternal antibodies do not last forever in babies. They decrease over
6—12 months after birth. But that is OK, because maternal antibodies
only need to protect babies until they are old enough to receive their
own vaccines [4, 5].

IS IT SAFE TO VACCINATE DURING PREGNANCY?

Vaccination during pregnancy is very safe. Many studies have been
carried out to look at the safety of the vaccines that are used in
pregnancy and they were all proven to be safe. Certain vaccines
cannot be used in pregnancy. Some vaccines contain live versions of
the disease-causing organism, and these cannot be used for maternal
immunization. These live vaccines include those against measles,
rubella, mumps, smallpox, and yellow fever, to name a few [6, 7].

WHAT ABOUT FUTURE VACCINES?

Will the new vaccines still being developed and tested today also be
safe to use during pregnancy? Hopefully, many of them will! In addition
to the three vaccines that are currently given during pregnancy, many
more could be of value to the pregnant woman and her baby. For
example, infection with respiratory syncytial virus (RSV) causes severe
lung problems in young babies. There is currently no cure for RSV
infection, but if an RSV vaccine could be used during pregnancy, it
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would be easier to fight this disease. You can probably think of other
diseases for which maternal immunization might be important, such
as Covid-19 and Zika virus disease.

MOST PREGNANT WOMEN SHOULD GET MATERNAL
IMMUNISATIONS!

Vaccination has long been known to protect people against dangerous
infectious diseases. Maternal immunization is a safe way to protect
both the pregnant woman and her unborn baby against diseases
like flu, tetanus, and whooping cough. The antibodies the unborn
baby receives from the mother can persist even after birth and
can often last until the child is old enough to receive his or her
own vaccinations.

Many women are being vaccinated during pregnancy, but we still need
more people to understand why maternal immunization is necessary.
Many people, including health care workers, often think of vaccines
as something primarily for children, and do not yet automatically
associate vaccines with pregnant women. Therefore, it is important
for public health officials to continue to organize campaigns to raise
awareness of the importance of vaccination during pregnancy. As
more health care workers and pregnant women begin to appreciate
the value of maternal immunization, more women and babies will be
protected from dangerous infectious diseases. The existing maternal
vaccines, and new vaccines still in development, may help to improve
the health of mothers and new-borns all over the world [8].
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YOUNG REVIEWER

LILI, AGE: 10

Hi, I am Lili. | love nature and | really enjoy going out and investigating wildlife. |
am keen on biology and | have even visited a research laboratory. | am also fond
of painting and | have won several art competitions where | had to draw wildlife. |
am trying to do everything to protect the environment. In the future, | would like
to write a book about helping the environment and | would also like to study at a
veterinary college.
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