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Abstract
Vitiligo, a prevalent depigmenting skin condition, currently affects up to 2 percent of

people worldwide. The disease often presents as chalky-white macules on the skin caused by
melanocyte loss during disease progression. Vitiligo is often genetic and can be expressed in
the skin, hair, and nails of the human body. The condition is categorized into two main groups:
segmental and nonsegmental. The former, segmental vitiligo, refers to asymmetrical
pigmentation of the skin that does not cross the midline of the body. The latter, nonsegmental
vitiligo, is much more symmetrical and the depigmented macules are distributed more evenly
around the body. Due to the appearance of depigmented macules on the skin, vitiligo is
frequently written off as a cosmetic issue. However, it can have severe psychological
implications and significantly interfere with daily living. In vitiligo, melanocytes trigger
autoimmunity due to their elevated stress response. This causes them to become targeted and
destroyed by autoreactive CD8+ T cells; which leads to visible depigmentation. This condition
has no cure yet, but has treatments to reduce its appearance. Active research is being
conducted on light therapy aimed at reducing the the appearance of depigmented macules
associated with vitiligo. Other treatments and interventions such as camouflage therapy and
surgery also exist, but are either less effective or doubted to be legitimate. This review compiles
the most recent information about vitiligo and makes an effort to provide a summary of the
etiology, pathogenesis, and physical and psychological effects of the disorder as well as current
treatment investigations.

Introduction
Vitiligo is an autoimmune disorder

that affects both women and men
regardless of race and gender; knowledge
of its existence dates back more than 3,000

years to ancient vedic and egyptian texts.
Today, it affects up to 2 percent of the
world’s population. Vitiligo results from the
destruction of epidermal melanocytes by
autoreactive cytotoxic T cells. The disorder
causes discoloration of skin due to the loss
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of melanocytes, displaying chalky,
depigmented macules and blotches, often
exhibited on hair, skin, and nails (Figure 1).
This discoloration may occur on a patient’s
body while sparing immune privileged sites
such as the eyes, brain, certain hair follicles,
and the inner ear. In many cases, Vitiligo
goes unnoticed in people of lighter skin
tones, while people with darker skin tones
may exhibit the condition more clearly
(Figure 3).

Two main types of vitiligo exist,
segmental and nonsegmental, the former
describing blotches of depigmented
macules that aren’t symmetrical across the
body and don’t cross the midline. The latter,
nonsegmental vitiligo, is characterized by
symmetrical and evenly distributed
depigmented macule markings, crossing the
body’s midline. Both are treated the same
way and only differ in terms of arrangement
of depigmented macule distribution. Vitiligo
is also able to either remain dormant and
confined to one region of the body or be
able to continuously spread through the
patient’s life.

The disorder is associated with
many mental health implications, such as
depression and social anxiety. There used
to be heavy discrimination upon people with
vitiligo in the past; this stigma no longer
existing but still leaving the patients with
insecurities and other appearance related
concerns. Due to these insecurities of their
appearance, people often seek treatment
methods in order to cope with their vitiligo;
be it therapy for accepting having the
disease or treating the depigmented
macules.
As previously mentioned, ancient Vedic and
Egyptian scripts hold mentions of light
based treatment methods similar to light
therapy; a common method we use today to
treat vitiligo. More therapies such as

camouflage therapy also exist; all
treatments being common in the sense that
they reduce the appearance of vitiligo.
People with vitiligo are prone to light
sensitivity due to the lack of melanocytes on
their skin; which is essential in protecting
the skin from ultraviolet light and its harmful
effects. To deal with this, vitiligo patients
often use SPF and sunscreen to protect
their vulnerable skin. That said, there is
currently no definite cure for the disease
due to our lack of knowledge of inhibiting
certain protein processes that may be
responsible for causing vitiligo.

Epidemiology, Etiology, &
Environmental Factors

Although vitiligo is typically
genetically acquired, environmental factors
may also play a role in the acquisition of the
condition. For example, sunburns, frequent
abrasion and irritation to the skin, and
exposure to certain potent chemicals may
all be environmental factors leading to the
onset of vitiligo. Pre-existing
immune-related health implications - such
as Diabetes-1, alopecia areata, and more -
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may also be triggers for the initiation of
vitiligo. A deficiency of vitamin B12 has also
recently been linked to the acquisition of
vitiligo; particularly after the appearance of
cutaneous lesions that don’t typically
respond to conventional treatment [26].
Vitiligo may also be initiated by other
nutrient deficiencies such as the lack of zinc
and folic acid. Still, vitiligo solely isn’t

caused by lack of vitamins and nutrients, so
the frequent consumption won’t necessarily
act as a cure.

Around 30% of all vitiligo is inherited
and due to familial history of this disorder. It
is displayed and passed onto offspring
based on dominant inheritance. Families

with autoimmune history also have a highly
increased risk of vitiligo. In such cases,
there could be variations in the PTPN22 and
NLRP1 genes indicating an increased risk
for vitiligo. The PTPN22 gene encodes a
protein involved in signaling that aids in
regulating the activity of T cells, which are
immune system cells. T cells recognize
foreign objects and protect the body against

infection. The NLRP1 gene specializes in
inflammation control; another important
factor for acquiring vitiligo. Here, these
proteins encoded by these genes will
experience a change in activity; limiting the
body’s immune control, control over
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inflammation, and the immune system
attacking its own tissue [23].

It is not uncommon for vitiligo to be
paired with other pre-existing immune and
select other conditions. Some examples of
conditions associated with vitiligo would be
diabetes-1, alopecia areata, psoriasis, and
more. Since diabetes-1 is an autoimmune
disorder, it is common to see it paired with
vitiligo. Diabetes-1 is one of the two major
types of diabetes where the pancreas
experiences no insulin production; due to
the insulin producing cells to be destroyed
by the immune system. This results in
unregulated and uninhibited blood glucose
levels. In the case of alopecia areata, there
is a common theme with vitiligo where the
autoimmune disorder is presented on skin
(alopecia being expressed by patchy hair
loss while vitiligo expresses depigmented
macules on skin) [20]. Psoriasis and vitiligo
share the aspect of altering the skin’s
pigmentation in an uneven manner.
However, psoriasis is expressed by the
accumulation of dead cells that express
discoloration. It has been deduced that
vitiligo is commonly paired with such
disorders due to the involvement and
interaction of multiple genes associated with
particular disorders. In this case, the gene
variants are commonly shared between
vitiligo and the other associated disorders it
can be paired with. Besides genes,
environmental triggers can sometimes be
common between vitiligo and other
associated conditions; hence allowing for
both to be paired together. Taking alopecia
as an example again, carcinogens are a
potential cause for this disease. While they
aren’t as direct in causing vitiligo, UV light or
radiation is carcinogenic. This could
increase the likelihood of skin damage;
resulting in these vitiligo patients getting
skin cancer [20].

As previously covered, vitiligo may
be initiated through genetics, stress,
psychological stress, skin or dermal
irritation, and through frequent sunburn.
However, in some cases of vitiligo, oxidative
stress has been observed to be the initial
stage where melanocytes are destroyed.
Stressful situations such as childbirth, which
put the body under immense stress, are d
potential onset triggers for vitiligo. Reactive
Oxygen Species (ROS), chemicals derived
from oxygen, and are involved in this
process. These ROSs are induced by a
variety of factors, and as antioxidant
defenses are impaired, melanocyte redox
homeostasis is lost. When melanocytes are
stressed, they produce damage-associated
molecular patterns (DAMPs) [8]. These are
a type of autoantigens that trigger innate
immunity and adaptive immunity, which in
turn trigger an inflammatory cascade that
causes melanocyte dysfunction and death;
leading to the initiation of vitiligo. Wang et
al., states, “ROS are responsible for
melanocyte damage manifested by the level
of molecules, organelles, and cells, and the
generation of autoantigens, through
different pathways related to the
dysregulation of melanocytes”; the study
tying back the effects of ROS on
melanocytes and leading to vitiligo” [28].

Pathogenesis
Vitiligo is characterized as a

multifactorial polygenic-autoimmune
disorder. The blotches of discolored
macules could either stay localized and
confined to a particular region after
appearance, or may continue to
progressively spread around the body.
Typically, the amount of vitiligo spots on the
body may characterize its subtype,
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indicating a manner of how it may spread.
The speed of progressive spreading varies
from person to person; some experiencing
rapid spreading while others may not even
experience a change at all. The type of
vitiligo someone has also determines the
spread and its patterns. Nonsegmental
vitiligo is typically the more common type of
vitiligo, expressive uniform depigmentation
of macules on the skin; while segmental
vitiligo is known to exhibit unilateral and
uneven distributions of the said
depigmentation [1].

Various factors can affect the
spreading (if any) of vitiligo. As previously
mentioned, stress plays a crucial role in
vitiligo, in some cases, influencing its
spread through metabolic pathways under
stress. This stress on metabolic pathways
may be due to the lack of nutrients or
vitamins. Adding onto this information, it has
been found that excessive intake of Vitamin
C has been found to speed up the process
of whitening of macules. Vitamin C, along
with Vitamin E, zinc, and selenium are all
known as antioxidant vitamins and minerals,
which have a serum status that has been
proved to encourage vitiligo [13].

Neurochemicals, also known as
neurotransmitters, have been found to be a
trigger for segmental vitiligo; the type of
vitiligo characterized by
unaligned/non-uniform distribution of
depigmented macules on the skin.
Examples of neurochemicals are dopamine,
GABA, serotonin, and more; all of which are
hazardous to melanocytes. These
neurochemicals are found to be excreted
from nerve endings. In fact, segmental
vitiligo is triggered by chemicals released
from the skin’s nerve endings; these
chemicals being hazardous to the
melanocyte skin cells. GABA is a frequently
observed neurochemical/hormone, often

linked to stress. This could definitely come
into play in cases where vitiligo has serious
psychological effects on a patient; where
they may be experiencing anxiety or stress
[3]. This ties back to the elevated cellular
stress level response in the body.

Physiological & Psychological
Impacts

People with vitiligo are usually found
to need extra protection from the sun; as
they lose considerable amounts of melanin
from the surface of their skin, which protects
the skin from the harshness of the sun. The
sun is known to contain ultraviolet light,
which is harmful in the long term once
present in the body. This is why people with
vitiligo often refrain from tanning through the
use of direct sunlight or sunbeds. Even the
unintentional exposure of sunlight without
protection can be greatly harmful to the skin
of a vitiligo patient. Unprotected skin can
result in sunburns, potentially making the
vitiligo worse, by infiltrating the melanin-free
skin and irritating it. This causes vitiligo to
spread even more rapidly. Additionally,
excessive sunlight exposure is known to
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lead to skin cancer. Vitiligo patients have
unprotected skin, as previously covered, so
they’re much more prone to getting skin
cancer [5].

Additionally, there has been
observation of vitiligo causing its patients
physiological stress. For example, a vitiligo
patient may have lesions on their body
causing discomfort to them. Even though
lesions are typically described as bumps or
sores, the lesions involved with vitiligo are
essentially describing the vitiligo afflicted
areas themselves or damaged skin due to
the lack of protective melanocytes. Rokni, et
al., states, “Vitiligo itself can also increase
the psychological distress of patients.
Stress is higher in patients with vitiligo who
have lesions in their exposed areas.
Patients with vitiligo have impaired quality of
life” [19].

The disorder comes with many
mental health implications, such as
depression, self esteem, and social anxiety.
Patients with higher self esteem had much
better chances of successful coping than
those with low self esteem. However, it is
still advised to receive a professional
psychological evaluation if the effects are
severe. Mehta et al., states, “Now that I’m
entering my teen years, I’ve started to care
more about my self-appearance and
self-esteem. I don’t feel pretty with my
spots. Sometimes I wish I could go back to
my younger self [who] didn’t care. I look at
pictures of myself without spots and say to
myself, “Wow, I didn’t remember what
certain parts of my body looked like and
now they look very different.” I know my
teen years will be very different and I will
need to turn to my family and friends for
support.”. The source is a patient with a
relatively higher self esteem who has grown
more conscious due to entering her teenage
years, where she states. She does great at

accepting her condition regardless of
mentioning how she occasionally feels
down from thinking about it.

There used to be heavy
discrimination upon people with vitiligo in
the past; this stigma no longer existing but
still leaving the patients with insecurities and
other appearance related concerns. In fact,
women tend to suffer the most from
insecurities based on their vitiligo. This is
because of the constant standard women
were expected to conform to throughout
history of beautifying themselves. That
being said, having such conditions that alter
one’s appearance has made women with
vitiligo who still follow this standard much
more insecure than men with vitiligo [10].
Due to these insecurities of their
appearance, people often seek treatment
methods in order to cope with their vitiligo;
be it therapy for accepting having the
disease or treating the depigmented
macules. It is reported that vitiligo patients
prefer covering up and wearing less
revealing clothing due to the fear of
rejection and being reminded that they look
different from others. Such perspectives are
common among people with vitiligo due to
the human fear of rejection by society being
amplified. Us humans have an innate
mindset of wanting to belong to a group of
people and love a sense of community.
Unfortunately, throughout human history,
people have been discriminated against and
shunned based on their differences; which
is still a fear today of many individuals.
Vitiligo patients are no exception to this.

While these feelings may be hard to
deal with, vitiligo patients have been found
to benefit immensely from cognitive
behavior therapy (CBT); a therapy focused
on identifying and eliminating the impact of
negative thought and behavioral patterns on
the patient’s mental health. Almost all
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psychological cases related to vitiligo use
CBT; be it lack of self esteem, confidence,
stress, etc. Additionally, patients would have
multiple sessions in order to monitor their
mental health and behavior patterns, further
helping the clinical psychologist evaluate
them on what does and does not work
effectively for treating their patients. Mehta
et al., states, “During therapy, patients
maintained daily mood charts. Behavioral
assessment and quality of life evaluation
using the Dermatology Life Quality Index
and Skindex-16 were done at baseline, at
the end of 5 sessions and 7 weeks after
therapy. Behavioral assessment is a
qualitative questionnaire used to guide the
psychosocial therapy in individual patients.”.
They even display a schedule in which they
showed the 5 sessions and the goals and
milestones achieved in order to treat the
patients.

Potential Treatment
Vitiligo is a condition that many

people have to this day, yet it has no
definite cure, enshrouding this disease in
mystery. The reason the disease may not
have a cure is largely due to scientists
needing to further research and gather
information about associated proteins and
cells, and what drugs may inhibit vitiligo
triggers while not setting off the immune
system. The examination of vitamins
encouraging melanocyte production has
begun, however more research should be
conducted just in case there may be more
effective vitamins or ways to administer
these vitamins for desired repigmentation
results [2].

Regardless of Vitiligo having no
cure, various treatment options exist for
treating it. Treatments to vitiligo only help
reduce the appearance of the condition on

skin; typically targeting the regions with
discolored macules. As previously
mentioned, ancient vedic and egyptian
scripts held mentions of light based
treatment methods [17]. Here, they used
exposure to sunlight and the usage of
certain herbs (all commonly found to contain
levels of naturally occurring psoralens) to
combat vitiligo. Modern treatments are
largely based on these treatment ideas; light
therapy is now one of the most common
methods we use today to treat vitiligo.

Typically, light therapy can be done
with the usage of light boxes; which can be
done at a clinic or in some cases, at home.
It is advised that the patient have a steady
and constant sleep schedule that they follow
in order to better manage their time to
accommodate their light therapy sessions.
Typically, patients starting the therapy
method will do exposure of 45-60 minutes a
day, and these time requirements and the
frequency of sessions completed will
change depending on the patient’s
progression. The method isn’t instant and
will take a while to get set into action.
Typically, response is initiated within the first
couple days, and by two weeks, there is an
evident sign of pigmentation occurring.
When the patient stops frequent or
scheduled light therapy sessions, their
symptoms don’t relapse up to a week. Light
therapy can be used to treat vitiligo by
slowing down its progression via the usage
of UVB (narrow band ultraviolet B). The
UVB will trigger vitamin D production to
occur in the body, resulting in the
repigmenting of the depigmented macules
on the skin. That being said, light therapy is
also known to encourage the growth and
development of new melanocytes within the
skin [29, 30].

More vitiligo therapies such as
camouflage therapy also exist, along with
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home therapies (all still being aimed at
reducing the appearance of the condition).
Home remedies like those using turmeric
are said to stimulate skin pigmentation;
however it is debated if such home and
natural remedies are legitimate or effective
due to the curcumin in turmeric being an
irritant and sometimes even initiating vitiligo
or speeding it up. Another way home
remedies are known to initiate and speed up
vitiligo are through the use of ingredients
high in Vitamin C, such as citrus. Vitamin C,
as mentioned in the Pathogenesis section,
has a serum status that initiates and
encourages the prevalence of vitiligo.
Although not considered a leading cause of
vitiligo, Vitamin C has been found in studies
led by various scientists to slightly
encourage the speeding up or initiation of
the condition [24]. Still, these natural based
remedies cannot be discredited. It has been
observed that they commonly use
ingredients rich in psoralens. Psoralens are
natural products that are known to absorb
UV light and are light sensitive. Pure
psoralens are used in drugs and medicines
but certain plants such as cloves, citrus,
celery, and figs tend to yield effective
amounts of naturally sourced psoralen [22].
Due to these plants high in psoralen
amounts, certain home remedies with these
ingredients and other psoralen rich and
melanin production-encouraging ingredients
are used to try and treat vitiligo. Said home
remedies are those using limes, cloves, figs,
celery, and bergamot; all plants rich in
psoralens. Home remedies utilize melanin
production-encouraging plants rich in
Vitamin A amounts, such as: pumpkins,
papayas, and cantaloupe. This is because
Vitamin A, although lesser known to
influence it, is crucial to understanding
melanin production and is essential to
having healthy skin. Often, foods rich in

beta carotene, such as carrots, sweet
potatoes, and spinach are all great sources
of Vitamin A [24].

People with vitiligo are also prone to
light sensitivity due to the lack of
melanocytes on their skin; which essentially
protect the skin from ultraviolet light and its
harmful effects (Figure 2). To deal with this,
vitiligo patients often use SPF and
sunscreen to protect their vulnerable skin.
This unprotected skin is much more
susceptible to skin disorders and even skin
cancer [21]. Even so, for repigmentation
purposes, people will expose themselves to
sunlight in controlled timeframes either with
or without sunscreen to gain pigmentation
while taking vitamin D and B12 to
encourage melanocyte production. However
this will be done so within certain allotted
timings so that the light exposure couldn’t
become hazardous [26].

Conclusion
Vitiligo is a recurring autoimmune

disorder affecting up to 2 percent of the
world’s population. Epidermal melanocytes
are destroyed by autoreactive cytotoxic T
lymphocytes, which causes vitiligo. Due to
the loss of melanocytes, the illness results
in the skin being discolored and frequently
manifests as chalky, depigmented macules
and blotches on the skin, hair, and nails.
That being said, people of all races are
susceptible to the disease, but it is exhibited
more prominently among people with
darker/more pigmented skin. The immune
system-privileged areas of the patient's
body, including the eyes, brain, some hair
follicles, and the inner ear, may be spared
by this discoloration.

Usually vitiligo is acquired
genetically, however certain environmental
factors are known to trigger its onset as
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well. Sunburns, regular skin abrasion and
irritation, contact with certain potent
chemicals, and other environmental
variables may all contribute to the
development of vitiligo. The condition may
also be brought on by pre-existing
immune-related health issues, including
Diabetes-1, alopecia areata, and others.

The distribution of vitiligo varies from
patient to patient, depending on various
factors such as the type of vitiligo, genetics,
and more. After first appearing, the blotches
of discolored macules may either be
confined to a specific area or spread
gradually over the body. Usually, the
number of vitiligo spots on the body can
identify the subtype and show how it may
progress. The spread of vitiligo, if it occurs,
might depend on a number of variables. In
some circumstances, stress can influence
the spread of vitiligo through stressed-out
metabolic pathways. Stress is a major factor
in vitiligo. It has also been discovered that
consuming too much vitamin C might
hasten the whitening of macules.

Due to significant melanin loss from
the skin's surface, which shields the skin
from the sun's harsh rays and harmful
ultraviolet light, people with vitiligo are
typically found to need additional sun
protection. Not willing to compromise their
skin’s protection and their health, people
with vitiligo often refrain from tanning
through the use of direct sunlight or
sunbeds.

People with vitiligo used to face
severe discrimination; while this stigma is
no longer present, patients are nonetheless
left with fears and other concerns about
their appearance. According to reports,
vitiligo patients prefer covering up and
donning less revealing attire out of a fear of
being rejected and reminded that they stand
out from the crowd. People frequently seek

treatment options for vitiligo in order to cope
with their appearance anxieties, whether it
be therapy for accepting having the disease
or curing the depigmented macules.

Treatments for vitiligo only work to
lessen the look of the condition on the skin,
usually concentrating on the areas with
discolored macules. Light therapy is one of
the most popular treatments for vitiligo in
use today. This treatment makes use of
specific forms of light exposure to assist
vitiligo patients' skin tone become more
uniform. Psoralens, whether obtained
naturally or by medicine, are frequently
used to treat vitiligo.

This condition is elusive in nature; as
scientists still haven’t managed to pinpoint
the exact drug inhibition patterns, protein
pathway processes and gather enough
information to form a cure for Vitiligo. Once
we get a better understanding of these
protein pathways involved, as well as what
drugs would be able to selectively inhibit
certain protein pathways, we could be
getting closer to the cure for the condition.
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