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Measles is a dangerous and nasty disease caused by the measles
virus. The virus spreads quickly from person to person, and there is

ALAA no cure. A successful vaccine had almost completely eliminated the
AGE: 11 disease from America and Europe. Unfortunately, due to scare-stories
FRIESS and fake news, many people stopped getting the vaccine. This has
LAKE allowed the disease to come back. Here we explain: (1) what measles

ELEMENTARY  is; (2) how the vaccine works; and (3) why the scare-stories are
AGE: 9 not true.

Do you remember the last time you were sick? Maybe you had pain or a
fever? Maybe every noise and touch felt horrible? Maybe you could not
sleep, or you could not stay awake? You may have experienced these
feelings a few times in your life, due to different infections. Measles
is a particularly bad infection. It causes a high fever, a bad cough, red
and itchy eyes, and a red, flat skin rash. If you are lucky, the symptoms
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VACCINE

A weakened or dead
microorganism, or a
part of a
microorganism, that
can train the immune
system to recognize
and defend the body
against the

actual microorganism.

VIRUS

Tiny microorganism
that can only grow
inside the cells of
another organism.
Some viruses can infect
human cells and

cause disease.

MICROORGANISM

A life-form that is very
small and cannot be
seen with the naked
eye, only with a
powerful microscope.
Bacteria and viruses
are microorganisms.

IMMUNE SYSTEM

The system in the body
that protects it from
microorganisms. Some
parts of the immune
system can be trained
by vaccines to
recognize infectious
microorganisms.
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start to go away after about 10 days. In really severe cases, measles
infection can spread to the lungs and brain, leading to death [1]. In
the late 1990s, measles had been almost completely wiped out from
the western world because of a successful vaccine. However, due to
fake news, not enough people are vaccinated today, and the disease
is coming back.

Measles cannot be cured. The only thing we can do for people who
are sick with measles is to treat the signs of their illness, for example
reducing their fever and keeping them hydrated. This means that the
only way to avoid getting sick from measles is to not get it in the
first place.

Measles can be spread through coughs, sneezes, and saliva from other
people who are sick with measles. The measles virus causes this
disease. A virus is an extremely small microorganism that invades the
body. Different viruses also cause diseases, such as chicken pox and
flu. Imagine the virus as a burglar and the human cell as a house. The
burglar enters the house and uses everything in it to make a bunch
of copies of himself. This destroys the house. After destroying the
house, every single burglar-copy invades a new house and the cycle
begins again. Eventually the entire city (your body) gets damaged. This
damage to cells makes you feel sick.

HOW DOES THE MEASLES VACCINE WORK?

Luckily, your body has a police force called the immune system. The
Immune system patrols the body day and night to catch all kinds of bad
microorganisms, such as the viruses or bacteria that cause infections.
Each one of these microorganisms (for example the chicken pox virus,
the flu virus, and the measles virus) uses different tools to infect us,
and therefore the immune system police need specific training to
recognize and “arrest” each different microorganism.

More than 200 years ago, scientists realized that the immune system
could be trained to recognize dangerous microorganisms. This
training can happen if the body encounters weakened versions of the
microorganisms that are not capable of making the person sick—this
is the idea of a vaccine. Vaccines look identical to the real virus or
bacteria, but they are changed in the lab to make them weak so they
cannot cause disease. The measles vaccine has been changed so that
it cannot copy itself properly [2]. When you get the measles vaccine,
your immune system sees and investigates this weakened virus and the
weak virus in the vaccine does not damage your cells. This vaccination
trains the immune system to recognize and “arrest” the real measles
virus, if you ever come into contact with it.

In fact, you can think of this immune system training as the police
developing a special type of handcuffs that exactly fit the measles
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Figure 1

The measles vaccine trains
the immune system to
produce anti-measles
antibodies. (A) The
immune system
recognizes the vaccine.
(B) Antibodies are
produced that bind to
the measles virus. (C) If
you encounter the
actual measles virus, it
is immediately arrested
by antibodies!

ANTIBODY

When your immune
system encounters a
microorganism, it
generates proteins able
to precisely bind to the
microorganism. These
proteins are

called antibodies.
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viruses. Biologists call these handcuffs antibodies. Antibodies are large
Y-shaped proteins present in the blood, and they can recognize and
stick to viruses, making the viruses safe and easy for the body to get rid
of. When the immune system arrests a measles virus, it puts handcuffs
(antibodies) on it. A handcuffed virus cannot break into the cell and
cannot start an infection (Figure 1).

If you have been successfully vaccinated against measles, antibodies
that bind to the measles virus will be present in your blood for the rest
of your life. If these antibodies ever come across a real measles virus,
they react extremely quickly and protect you from getting sick.

Before the measles vaccine was introduced in 1963, there were
measles outbreaks infecting more than 3 million kids each year.
Every year, tens of thousands of kids were hospitalized and more
than 1,000 died from measles infection. Even today, in some
countries like Afghanistan and Brazil, which struggle to distribute the
measles vaccine, there are severe outbreaks and many people die
of measles.

| HAVE NEVER MET ANYONE WITH MEASLES. WHY DO I STILL
NEED THE VACCINE?

Measles is normally rare in western countries. Unfortunately, it is still
common in many developing countries. The measles virus is therefore
always around, because people travel all over the world. If you are
vaccinated against measles, you cannot get sick from it. But how about
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Figure 2

Herd protection
protects people who
cannot be vaccinated
because they are too
young or have serious
health problems. On
the left, you can see
how the population of
infected zombies
would grow if each
new zombie infects 15
people. On the right,
you see that the
vaccinated population
protects the most
vulnerable people in
society who cannot be
vaccinated due to very
young age or problems
with their immune
systems.

HERD PROTECTION

When enough people
have been given a
vaccine, the disease
can no longer spread.
This way, vaccinated
people protect the few
people who cannot be
given the vaccine.
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just avoiding people who travel? Would not that work too? The answer
Is no, and here is why:

In a typical zombie movie, one zombie infects one new person, who
infects the next person, and so on—so you have one, then two, then
three, then four zombies. Let us imagine what this would look like if the
measles virus, breaking into your cells and making you sick, turned you
into a zombie! With measles, each infected person infects on average
15 new people, so you have one zombie, then fifteen zombies, then
225 zombies, then 3,375 zombies, and soon, like an explosion, you
reach hundreds of thousands of zombies (Figure 2). Measles spreads
very, very quickly! Being vaccinated therefore actually does two things:
It protects you from becoming sick, and it also prevents you from
spreading the disease. If most people who meet the measles virus
are protected, we can dramatically reduce the number of new people
who become infected, and hopefully the virus will eventually die out
completely (Figure 2). This is what we call herd protection. If herd
protection is not high enough, we cannot contain outbreaks, and
many people are likely to become sick.

Some people are more likely to become very sick from measles but
cannot be vaccinated. For example, babies under the age of one, or
people whose immune systems do not function properly cannot get
the measles vaccine. To protect these people, we need good herd
protection: 90-95% of the total population needs to be vaccinated,
which means 18 or 19 of every 20 people. Being vaccinated is not
only great for you, you are also doing a great job as a barrier to
stop the spread of disease. Your immune system is actually working
hard to protect the weakest members of our society, who cannot be
vaccinated themselves!

BUT | HEARD THAT THE MEASLES VACCINE COULD BE
DANGEROUS ... ISIT?

Perhaps you have heard that people are afraid that vaccines cause
autism? Autism is a mental disorder in which children have difficulties
with things like knowing how others are feeling or with using words
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MMR VACCINE

The combined
“Measles, Mumps, and
Rubella” vaccine.
Mumps and Rubella
(also known as German
Measles) are two other
serious diseases caused
by viruses. This vaccine
generates protection
against all

three infections.
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to express themselves. Very extensive studies in many of countries,
involving tens of thousands of patients, have shown that autism has
nothing to do with the measles vaccination (or the combined MMR
vaccine , which is a vaccine mixture containing the measles vaccine)
[3]. So, why do these fears still exist? Largely because it is easy to scare
people, and hard to un-scare people.

This story started with a corrupt doctor named Andrew Wakefield in
the late 1990s (luckily, corrupt doctors are very rare!). He was doing
research on how measles infections (not the vaccine!) might cause
problems in the gut. Wakefield was contacted by a lawyer representing
the parents of children with autism [4]. The lawyer paid Wakefield a
lot of money to produce data showing a link between vaccines and
autism [4]. Wakefield examined just 12 children (autism is estimated
to affect 1 in 60 children, or more than 1 million children in the USA
[5] alone, so 12 is a very small sample)! Despite the tiny number of
children tested, and poor evidence, his work was published in a leading
medical journal called The Lancet. Dr. Wakefield gave an exaggerated
report of his data to the newspapers and television news [4]. The
shocking (but fake) news of his findings spread and generated a crisis.
Parents were convinced that the measles vaccine was dangerous
and stopped vaccinating their children. Herd protection dropped, and
measles outbreaks are back in America and Europe [1]. Even though
honest scientists have uncovered his many mistakes and his papers
have been retracted, the fear still has not gone away. People continue
to spread scare stories via the internet. However, just like zombie
movies, these stories are never completely true!

DO NOT BE SCARED—GET VACCINATED IF YOU CAN!

Measles is a serious infectious disease, caused by the measles virus,
that spreads extremely fast if not enough people are vaccinated.
A vaccine, by definition, is a dead or weakened form of the
microorganism. A vaccine will never be worse for you than
encountering the real infection. The only exception is if you have a
severe allergy to a vaccine ingredient. In this case, you also belong to
the small fraction of the population who cannot be vaccinated, and
you will need the herd protection of the population to protect you! If
you are vaccinated, you can be proud of the work that your immune
system is doing to protect you, but also to protect those who are most
vulnerable to the infection.
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YOUNG REVIEWERS

ALAA, AGE: 11

| love learning. My favorite subject is Science. | am an avid reader and a chocoholic.
When | grow up, | want to be a pilot or a scientist. | am a nature fanatic and | love
traveling. | have traveled to many fascinating places like Amsterdam, Abu Dhabi,
Dubai, Dusseldorf, Frankfurt, London, Vancouver, Victoria and Kelowna and | plan
to visit many more in future. | enjoy drawing and coloring, watching cartoons and
educational videos. | am a varsity badminton player and | love the game.

FRIESS LAKE ELEMENTARY, AGE: 9
These zany kids love popcorn, rice krispy treats, and science!
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