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A pigment in our body

that both gives skin its

color and also protects
it from ultraviolet light

from the sun.

So, what is vitiligo? Vitiligo is a condition in which people lose the
cells in the skin that give it color. These cells are called melanocytes.
Vitiligo leaves affected individuals with white spots scattered across
their skin. This article includes background information on skin
structure. It then explores the causes and treatment of vitiligo. Finally,
we discuss the impact vitiligo can have on mental health.

Let us start with the basics! There is something in human skin
called melanin. Melanin is a type of pigment and it gives skin color.
Melanocytes are the cells that produce melanin.

Like an onion, the skin is made up of many layers. Melanin is stored
in the top layer of skin, called the epidermis. At the very bottom
of the epidermis, there is a layer called the basal layer, which is
where the melanocytes live. But what do melanocytes do with all the
melanin they produce? They do not just keep it all to themselves!
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MELANOCYTES

Cells that make
melanin, the pigment in
the skin.

EPIDERMIS

The top portion of our
skin made up of layers
of cells including
keratinocytes and
melanocytes

among others.

BASAL LAYER

The bottom layer of the
epidermis which is
where melanocytes are
normally found.

KERATINOCYTES

Cells that make up the
top layer of skin, called
the epidermis, and
provide a barrier to the
outside world. They
store melanin in
melanosomes, which
helps protect them
from UV damage and
gives skin its color.

MELANOSOMES

Packages of melanin
that are passed from
melanocytes

to keratinocytes.

DEPIGMENTATION

Loss of skin pigment
or coloration.

AUTOIMMUNE
DISEASE

Condition in which the
immune system attacks
the body’'s own cells
instead of things that
can cause disease.
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They share the melanin with neighboring cells, called keratinocytes,
by sending them packages of melanin called melanosomes (Figure 1).
Keratinocytes use the melanin in the melanosomes to shield their
DNA from dangerous ultraviolet (UV) light from the sun, much like
beach-goers might use umbrellas to shield themselves. Melanin
production increases when we are exposed to UV light. This is the
reason that people can become tan after being outside for a while.
Keep in mind that melanin is far from a perfect protector. You know
this if you have ever had a bad sunburn...ouch! We can help melanin
do its job by wearing sunscreen, big hats, and sun-protective clothing
when we are in the sun.

WHAT IS VITILIGO AND WHAT CAUSES IT?

Now that we know about melanin, let us talk about vitiligo. Vitiligo is
the most common cause of people losing the color in their skin, which
is also called depigmentation. One out of every 100 people have
vitiligo. Individuals of all different genders, races, locations, and social
status are affected [1]. People with vitiligo have small white spots or
larger white patches on their skin. The melanocytes in these areas have
been destroyed, and therefore, they have no more melanin. A small
number of patients will experience inflammation (pink and scaly skin),
but most patients do not have a noticeable amount of inflammation.
Vitiligo most commonly affects the skin of the hands and face (Figure
2). Scientists are still trying to understand why certain areas of skin may
be unaffected in individuals with vitiligo.

Doctors and scientists are working hard to understand how and why
melanocytes are destroyed in vitiligo. After years of research, we have
started to uncover important pieces to the puzzle. Have you heard
of the immune system? It is a very important part of the body that
fights infections. The immune system is made up of white blood
cells, which normally protect us from things that can make us sick,
such as bacteria, viruses, and even pre-cancerous cells. Vitiligo is an
autoimmune disease [2]. In autoimmune diseases, the white blood
cells get confused and start attacking the body’s own cells instead of
the disease-causing cells and viruses they are supposed to target. This
is like a soccer player who forgets which net is which and accidentally
scores on his own team! In the case of vitiligo, a type of white
blood cells called CD8* T cells attack and kill the melanocytes (Figure
2) [2].

Like many other autoimmune diseases, we think that vitiligo is caused
by a mixture of genetics and environment. In terms of genetics,
we know that people who inherit certain genes from their parents
are more likely to develop vitiligo. However, we know it is not only
genes that determine if someone will develop vitiligo. For example,
identical twins (with the same DNA) do not always both have vitiligo.
This means that an environmental trigger is also important. In terms
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Figure 1

Normal skin structure
and pigmentation. The
top layer of the skin is
called the epidermis
and the bottom layer is
the dermis.
Melanocytes live in the
bottom layer of the
epidermis, called the
basal layer, which is
right above the dermis.
Immune cells pass by in
the blood vessels in the
underlying dermis.
Melanin is sent from the
branching melanocyte
to the surrounding
keratinocytes, in
melanosomes, which
are little bubbles of
melanin. The
melanosomes stay
inside the keratinocytes
as the keratinocytes
move toward the top of
the skin, where this
stored melanin gives
pigmentation to the
skin surface.

Leonard and Richmond All About Vitiligo

Pigmented skin

Keratinocyte
(superficial,

igmented
Pe ) ~ Epidermis

-==-Melanosomes

-- Keratinocyte (basal)

Melanocyte
-

~ Dermis
Red blood cells

CD8+ T cell

Figure 1

of specific environmental triggers, there are a few examples of
chemical exposures that can lead to vitiligo. For example, hair dyes,
skin-lightening creams, and adhesives have been linked to cases of
vitiligo. We also think that these chemicals cause melanocyte stress
because they can interfere with melanin production. The stressed-out
melanocytes send out danger signals to the white blood cells, which
may trigger the autoimmune response against melanocytes.

HOW DO DOCTORS TREAT VITILIGO?

Treatment of vitiligo has historically focused on medications that
calm down the immune system. Corticosteroids are an example
of medications used for this purpose. These treatments force the
immune system to leave the melanocytes alone. Corticosteroids can
be applied topically, meaning on top of small areas of affected skin, as
a cream or lotion. They can also be taken by mouth in pill form, which
allows the medicine to reach all parts of the body. Another interesting
and effective treatment for vitiligo is phototherapy. Phototherapy
involves the use of specific types of light, like narrow-band ultraviolet
light type B (UVB). This therapy is important because it helps stimulate
the melanocytes to grow back. Combining medications that calm
down the immune system and UVB therapy seems to be the most
effective way to restore pigment in vitiligo patients. Some downsides
to treating vitiligo include thin skin for patients who use topical steroids
for a long time, as well as a weakened immune system that makes
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Figure 2

Depigmented skin in a
person with vitiligo.
Melanocytes in the
bottom layer of the
epidermis are attacked
by white blood cells,
called CD8™ T cells,
that leave blood vessels
in response to a stress
signal and enter the
dermis. Because the
melanocytes are no
longer there to give
them melanosomes,
melanin is not present
in keratinocytes and
therefore the skin
surface is depigmented.
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them more likely to catch skin viruses like those that cause warts.
Many patients feel that the benefits of treating their vitiligo outweigh
these risks.

Even though these treatments can help, we currently do not have a
cure for vitiligo. If a patient stops treatment, the white spots often
reappear in the same location. This tells us that the treatments used
today can mask or slow the disease, but they do not permanently fix it.
We think this occurs because of a special type of long-lived immune
cell called a resident-memory T cell (Trm). These Trms are resilient
cells: they are equipped to hide out in the skin throughout treatment,
and start an immune response if medicines are stopped. We recently
tested a new type of treatment that might work to prevent these Trms
from doing their job. This treatment would be injected directly into
the skin or into the blood vessels and would provide a much more
long-lasting treatment option [3]. A new round of testing will start
soon, to test how well this type of therapy works for vitiligo.

HOW DOES VITILIGO IMPACT A PERSON'’S LIFE?

It is important to know that many people choose not to treat their
vitiligo at all, and that is okay! Besides the lack of pigment, the skin
in vitiligo patients is completely normal and healthy. It is usually not
painful or irritated. If you closed your eyes and ran your hand over
the area, it would not feel any different than the surrounding skin.
People with vitiligo also do not have an increased risk of skin cancer.
Some scientists think that the active immune system in the skin of
vitiligo patients may actually help protect them against skin cancers.
Many individuals with vitiligo embrace their visual difference. They
proudly display their uniqueness and choose not to treat it at all.
People with vitiligo oftentimes praise this condition for teaching them
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important life lessons. Many learn the power of self-confidence as well
as acceptance and appreciation for differences in others, both inside
and out.

Can vitiligo still be harmful to affected individuals? The answer is yes.
One of the hardest parts about living with vitiligo are the negative
feelings that can come from looking different. Many people with
vitiligo often have lower self-esteem and increased rates of anxiety
and depression [4]. Make sure you keep this in mind when you spend
time with people affected by vitiligo and other skin conditions. Vitiligo
is not an infection. It is not contagious. And we should not fear or judge
those who are affected. Therapies can limit the impact of vitiligo, but
being kind and welcoming to individuals with this condition may be
the most helpful thing we can do for them.
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