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ABSTRACT

Vitiligo, affecting 0.5-2% of the global population, is a common yet complex autoimmune disease
characterized by the loss of pigment-producing cells (melanocytes) in the skin. This results in the
development of white patches, often on the face, hands, and other areas exposed to sunlight. Despite
significant advancements, the exact cause of vitiligo remains elusive. This abstract explores the
current understanding of vitiligo, focusing on its pathogenesis, encompassing genetic predisposition,
autoimmune attack on melanocytes, and the role of oxidative stress. Additionally, the abstract

highlights the psychological impact of the disease and the ongoing pursuit of effective treatments.
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INTRODUCTION

Vitiligo is a chronic skin disorder characterized by the selective loss of melanocytes, the pigment-
producing cells in our skin. This loss of melanocytes leads to a dilution of pigment, resulting in well-
defined, lighter patches on the skin's surface. These patches, often called macules (less than 1
centimetre) or patches (larger than 1 centimetre), are typically totally amelanotic (completely lacking
pigment), non-scaly, and chalky-white with distinct margins. They can appear anywhere on the body
but are most commonly found on areas exposed to sunlight, such as the face, hands, and arms. Recent
advancements have classified vitiligo as an autoimmune disease. This means the body's immune
system, which normally fights off infections, mistakenly attacks healthy melanocytes. The exact cause
of this remains under investigation, but it's likely a combination of genetic predisposition and
environmental factors. Additionally, abnormalities in metabolism, oxidative stress (an imbalance of
free radicals in the body), and cell detachment processes are also believed to play a role [1, 2].

Vitiligo is more than just a cosmetic concern. While not medically harmful, the psychological impact
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of vitiligo can be significant. The visible changes in skin pigmentation can lead to feelings of self-

consciousness, social anxiety, and even depression, considerably affecting daily life [3].

In 2011, an international group of experts classified vitiligo into two major forms: nonsegmental
vitiligo (NSV) and segmental vitiligo (SV) [2]. NSV is the more generic form, typically appearing on
both sides of the body in a symmetrical pattern. It can be further categorized into subtypes based on
the area affected (e.g., acrofacial - affecting the face and hands, generalized - widespread). SV, on the
other hand, affects a more limited area, often following a unilateral (one-sided) distribution and

progressing faster initially but potentially stabilizing sooner.

Epidemiology

Vitiligo is the most common depigmenting skin disorder, with an estimated prevalence of 0.5-2% of
the population in both adults and children worldwide [4-7]. One of the earliest and largest
epidemiological surveys to have been reported was performed on the Isle of Bornholm, Denmark, in
1977, where vitiligo was reported to affect 0.38% of the population [4]. Vitiligo affects ethnic groups
and people of all skin types with no predilection [1, 8, 9]. However, there seem to be large geographic
differences. For example, a study in the Shaanxi Province of China

reported a prevalence as low as 0.093% [10], whereas regions of India had rates as high as 8.8% [11,
12]. This high value could be due to the inclusion of cases with chemical and toxic depigmentation
[12], or because these data might reflect the prevalence of a single skin institute in Delhi [11].
Moreover, the disparity in the prevalence data may be due to higher reporting of data in places where
social and cultural stigma are common, or where lesions are more evident in darker-skinned
individuals [12]. An extensive in-depth review of prevalence data from more

than 50 worldwide studies have demonstrated that the prevalence of vitiligo ranges from a low of
0.06% to a high of 2.28% [7]. A meta-analysis assessing the prevalence of vitiligo which included a
total of 103 studies found that the pooled prevalence of vitiligo from 82 population- or community-
based studies was 0.2% and from 22 hospital-based studies 1.8% [13]. SV accounts for 5-16% of
overall vitiligo cases [14, 15]; however, its incidence and prevalence are not well established. The
prevalence of SV ranges from 5 to 30% in published reports [14, 16—18]. This variability in
epidemiological data could be accounted for by differences in disease classification due to the lack of
consensus in previous years, inconsistent reporting by patients and varied populations.

Males and females are equally affected, although women and girls often seek consultation more
frequently, possibly due to the greater negative social impact than for men and boys [6, 19]. NSV
develops at all ages but usually occurs in young people between the ages of 10 and 30 years [12, 20,
21]. Twenty-five percent of vitiligo patients develop the disease before the age of 10 years, almost
half of patients with vitiligo develop the disease before the age of 20 years and nearly 70—80% before
the age of 30 years [12, 22]. Most populations have mixed age-of-onset.
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groups and double peaks as have been noted [23]. SV tends to occur at a younger age than NSV [21]:
before the age of 30 years in 87% of cases and before the age of 10 years in 41.3% [14]. In the report
of Hann and Lee [14], the mean age of onset was 15.6 years. The earliest reported onset was
immediately after birth, whereas the latest was 54 years. Most cases were less than 3 years in duration

at referral, ranging from 2 months to 15 years [14]

3. Aetiology and Pathogenesis

The destruction of melanocytes and the development of white patches in vitiligo have been linked to a
variety of different mechanisms. They include neural, genetic, autoimmune, oxidative stress,
production of inflammatory mediators, and other mechanisms for melanocyte separation [24].

3.1. Autoimmune Theory

Autoimmune mediation is the most common and well-established theory that suggests a disruption in
the response causes melanocytes to be destroyed by autoimmune effector mechanisms, either memory
cytotoxic T cells or autoantibodies targeted to melanocyte surface antigens. It is well recognised that
vitiligo and autoimmune disorders are related; for example, vitiligo is usually associated with thyroid
disorders including Hashimoto’s thyroiditis and Graves’ disease, as well as other endocrinopathies
like Addison’s disease and diabetes mellitus. There must be additional research on the relevance of
some of these conditions, including autoimmune polyglandular syndrome, alopecia areata, systemic
lupus erythematosus, inflammatory bowel disease, rheumatoid arthritis, psoriasis, and pernicious
anaemia [25,26].

3.2. Genetic Theory

Familial clustering is observed in vitiligo. According to numerous studies, the prevalence of vitiligo
among first-degree relatives ranges from 0.14% to 20%. The information clearly shows a genetic
component; however, just 23% of monozygotic twins showed concordance, indicating that there may
be a considerable non-genetic factor in the pathophysiology of vitiligo. On the other hand, since
vitiligo is a polygenic condition, several candidate genes have been identified, including the major
histocompatibility complex (MHC), angiotensin-converting enzyme (ACE), catalase (CAT), cytotoxic
T lymphocyte antigen-4 (CTLA-4), protein tyrosine phosphatase, human leukocyte antigen (HLA),
and interleukin-2 receptor A (IL2RA). All of these involved in the control of immunity have been
evaluated for genetic association with generalised vitiligo [3,25,27].

3.3. Oxidative Stress Theory

According to the oxidative stress theory, the intra-epidermal buildup of reactive oxygen species, the
most well-known of which is hydrogen peroxide (H»O:), whose concentration can reach up to one
millimole, is the primary factor in the pathogenesis of vitiligo. H>O causes alterations in the
mitochondria at this concentration, which causes the melanocytes to apoptosis and die. Patients with
vitiligo frequently exhibit changes in redox status indicators (Figure 1). Malondialdehyde (MDA),

selenium, vitamins C and E, glutathione peroxidase (GPx), superoxide dismutase (SOD), and catalase
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(CAT) are significant markers of interest. MDA is a by-product of lipid peroxidation and a sign of
oxidative stress. Selenium, a key antioxidant found in erythrocytes, is necessary for GPx action.
Superoxide radicals are neutralised by SOD, which lessens their toxicity, and are converted to oxygen
(O2) and water (H,O) by CAT. Patients with vitiligo have significantly greater amounts of SOD,
decreased erythrocyte GPx activity, low levels of the enzyme CAT, and low levels of the vitamins C

and E in both their epidermis and serum [25,26,27].
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Figure 1. The effects of oxidative stress and genetic susceptibility in vitiligo. Oxidative stress
plays a key role in initiating the onset of vitiligo with melanocyte damage. It induces an elevated
level of H,O;, which alters the mitochondria and causes melanocyte apoptosis. Additionally, it
can trigger DNA damage, and increase the production of proinflammatory cytokines and
cytotoxic T cells. Additionally, an increase in the production of reactive oxygen species (ROS),
which is stimulated by exogenous factors like ultraviolet irradiation and endogenous factors
such as abnormal energy metabolism in mitochondria, leads to further dysfunction of molecules
and organelles, a subsequent immune response, and ultimately the death of melanocytes. This

figure is modified from Shan et al. [28].

3.4. Neural Theory

The neural theory postulates that nerve endings release neurochemical substances that can reduce
melanin production or damage melanocytes. It also proposes that the pathogenesis of vitiligo is
connected to the catalase gene. The peroxisome enzyme catalase is present in almost all living things.
It stimulates the hydrolysis of hydrogen peroxide into water and oxygen, which protects cells from
highly reactive oxygen radicals. Catalase enzyme activity is decreased in both lesional and no lesional

skin of vitiligo patients [24,29].
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3.5. Biochemical Theory

The biochemical theory suggests that the accumulation of toxic intermediate metabolites of melanin
synthesis and inadequate free radical defence lead to excessive amounts of hydrogen peroxide (H»0»),
which is a cause of melanocyte destruction. Some theories include that the genetic factor, flaws in
melanocyte structure and function, and a lack of melanocyte development factors all contribute to the
depigmentation process [24,29,30]. The overall contribution of each of these mechanisms is still
subject to debate, even though there is now general agreement that vitiligo is an autoimmune disease.
None of these suggested hypotheses is sufficient to explain the many vitiligo phenotypes. However,

the development of manifest diseases depends on environmental factors [31].

4. Classification

Vitiligo can appear clinically in three different ways (according to the evaluation carried out between
2011 and 2012 by the Vitiligo Global Issues Consensus Conference (1)) segmental, non-segmental,
and mixed/unclassified (Table 1). In addition to clinical symptoms (the appearance of the first skin
lesions, their location and extent, the coexistence of accompanying autoimmune disorders, and the
natural progression of the dermatosis), these subtypes differ in their aetiologies as well [32]. Sites that
are often hyperpigmented are usually affected by vitiligo, such as the face (periorificial), hands’
dorsal surfaces, nipples, axillae, umbilicus, sacrum, and inguinal/anogenital regions. It favours the

elbows, knees, digits, and flexor wrists on the extremities [33].

Table 1. Classification of vitiligo.

Types of Vitiligo Subtypes
Segmental Bisegmental/Unisegemntal/Plurisegmental
Non-segmental Generalised/Acrofacial/Universal/Mucosal/Mixed
Unclassified/Undetermined Focal/Mucosal (one site)

4.1. Segmental Vitiligo

An acquired chronic pigmentation condition called segmental vitiligo is identified by white patches
that have a unilateral distribution and may completely or partially resemble a dermatome. It has an
earlier onset and is less prevalent than non-segmental vitiligo, and it quickly affects the follicular
melanocyte reservoir, which causes hair bleaching [34]. The most frequently impacted area is the

face, followed by the trunk and extremities. Leukotrichia is frequently observed and manifests early in
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the disease’s course. For a period of six months to two years, the disease progresses before stabilising
without intervention. Even after years of stability, rare recurrences have been seen, manifesting as
new lesions in the same segment or different body locations, leading to mixed vitiligo. It has a poor
response to medical treatment when compared to other subtypes of the illness, which could be

explained by the frequent occurrence of leukotrichia [17,24,30,].

Fig: - Segmental vitiligo

4.2. Non-Segmental Vitiligo

The most common type of vitiligo, which represents 80—-90% of all cases, is non-segmental vitiligo
(NSV). It is a chronic acquired pigmentation disorder marked by white patches, bilateral, frequently
symmetrical, that enlarge over time and typically reflect a considerable loss of functioning
melanocytes in the epidermis and some in the hair follicles. NSV includes focal, mucosal (when
affecting more than one mucosal location), acrofacial, generalised, universal, mixed, and others.
Several depigmented patches involving the oral, vaginal, and buccal mucosa are referred to as

mucosal vitiligo. A single macule or patch without a segmental distribution that is stable over two
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years is referred to as focal vitiligo, which may be a precursor to generalised vitiligo. Patches that are
confined to the face and distal extremities are the features of acrofacial vitiligo. Fingers and the
perioral and periorbital regions of the face are both involved distinctively. Vitiligo that is distributed
widely in scattered patches is known as generalised vitiligo. When more than 80% of the body’s

surface is depigmented, the disorder is considered universal vitiligo [24,29,30].

y

Fig: - Non-Segmental Vitiligo.

4.3. Unclassified/Mixed Vitiligo

Unclassifiable forms or undetermined vitiligo include focal, for isolated white macules without
segmental distribution, and mucosal, when only one mucosa is affected. Mixed vitiligo (MV) occurs
when SV and NSV coexist. The association can be seen as an indication of a generalised polygenic
disorder’s overlapped segmental expression, in which segmental involvement occurs before disease
generalisation and is more resistant to treatment. Halo nevi and leukotrichia at the time of onset may
be risk factors for the development of MV in SV patients. The loss of pigmentation surrounding the
pre-existing nevus that creates a halo is known as a halo nevus (Sutton nevus). Many halo nevi are a
sign of nested pigment-producing cell autoimmunity, which increases the risk of developing vitiligo

[24,35 36].

5. Diagnosis and Assessment of Severity

Most diagnostic criteria are based on clinical findings of acquired, clearly defined white lesions on the
skin that do not have any associated inflammation and tend to expand centrifugally. On a Wood’s
light inspection, vitiligo lesions are more noticeable [33,37], which is a diagnostic procedure used to
examine the skin or hair while it is exposed to black light that is generated by the Wood’s lamp.

VASI Index and VIDA Score

For the evaluation of disease severity and activation, the vitiligo area severity index (VASI) and
vitiligo disease activity score (VIDA) can be used. The proportion of vitiligo involvement is
determined in terms of hand units. One hand unit, which includes the palm and the volar surfaces of
all the digits, is about equal to 1% of the surface area of the entire body. The product of the area of

vitiligo in hand units and the degree of depigmentation within each hand unit-measured patch, yields
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the VASI for each area of the body. One hundred percent (total depigmentation), 90% of the pigment
spots are present, 75% of the area is depigmented, 50% (of the area either pigmented/depigmented),
25% (more pigmented area than unpigmented area), and 10% (a few spots of depigmentation). The
VIDA is a six-point scale used to rate the severity of vitiligo. The individual’s perception of the
current illness activity over time is used to determine the score. Growing lesions as well as the
development of new lesions are both symptoms of active vitiligo. An activity of +4 being fewer than
six weeks, +3 activity of between six weeks and three months, +2 activity of between three and six
months, activity of +1 during 6 to 12 months, 0 indicates stability for at least a year, while —1

indicates stability with spontaneous repigmentation for at least a year [35,38].

area % area (SD) staging (0-3) (SD) spreading (-1 to 1) (SD)
head and neck (0-9%) baseline 0.79 (0.94) 1.55 (093) 0.73 (047)
week 12 0.73 (0.83) 1.27 (0.90) -0.36 (0.50)
change 006 p =027 027 p=021 109 p = 0.00
trunk (0-36%) baseline 1.33 (1.31) 1.55 (1.04) 0.82 (040)
week 12 1.30 (1.30) 1.45 (1.04) -045 (0.52)
change 003 p =021 009 p =036 -127 p =000
arms (0-18%) baseline 1.81 (217) 1.36 (081) 0.55 (0.52)
week 12 1.77 (2.06) 1.27 (0.79) -0.09 (0.54)
change -005 p =036 009p =036 064 p =000
legs (0-36%) baseline 1.99 (2.25) 209 (0.54) 0.64 (0.50)
week 12 1.76 (1.76) 1.82 (0.75) -0.27 (0.79)
change 023 p=026 -0.27 p= 009 -091 p = 002
totals (0-100%) baseline 591 (453 6.55 (1.92) 2.73(135)
week 12 5.56 (4.27) 5.82 (1.94) -1.18 (1.25)
change 036 p =010 073 p=010 -3.91 p =000

SD, standard deviation.

6. Vitiligo and Skin Cancer Connection

Numerous studies have shown that UV exposure is one of the main risk factors for the development of
skin cancer (nonmelanoma skin carcinoma (NMSC)). Melanin serves as one of the defences for
cellular DNA [39]. Melanoma is listed as the most frequent cancer among adults between the ages of
15 and 44 in Australia, where 2 in 3 people will have been diagnosed with it by the time they are 70
years old [40]. Darker skin provides an intrinsic UV protection factor for a lower incidence of
cutaneous malignancies due to increased epidermal melanin [41]. In contrast to the smaller, less
melanised melanosomes in the epidermis of white skin, the larger, more melanised melanosomes in
the epidermis of darker skin absorb and scatter more light energy [42]. It is believed that skin with
vitiligo is more susceptible to sun exposure and has a higher risk of developing skin cancer than
pigmented skin since the melanin barrier is completely missing [39]. According to many studies, the
genetic and immunological profiles of people with vitiligo may offer a significant degree of protection
against melanoma and non-melanoma skin malignancies [43,44]. Tyrosinase (TYR) gene
polymorphisms were discovered in vitiligo patients through genetic investigations. Tyrosinase, which

is involved in the production of melanin, is expressed by this gene. The TYR mutation that increases

Page 8



Copyright@ Pharmaceutical Care and Research

the risk of vitiligo also reduces the likelihood of melanoma [45]. In contrast, patients with melanoma
have been reported to have improved 5-year survival after developing vitiligo. Moreover, it has been
noted that therapies used to treat metastatic melanoma can cause vitiligo, and if skin cancer does
occur, it is typically seen in non-lesional locations [42]. Comprehensive analysis revealed that 5% of
patients with stage [II-IV melanoma who received immunotherapy developed vitiligo, suggesting that
melanocytes are a target for the immune response [46]. Hypersensitivity to ultraviolet (UV) light
causes vitiligo lesions to burn easily when exposed to the sun. It is common to observe the
development of vitiligo following a severe sunburn. Sunblock use on vitiligous areas is crucial
because it prevents sunburn, which can diminish photodamage as well as tanning of healthy skin, and
may decrease the disparity with the affected lesions. In amelanotic areas where melanin pigment is

absent, there is a higher risk of both sunburn and skin cancer [33,47,48].

7. Treatment Options for Vitiligo

Phototherapy and topical and oral immunomodulators such as corticosteroids and calcineurin
inhibitors are common vitiligo therapies [49]. Psychosocial therapies, depigmentation therapy, non-
traditional therapy, and surgical therapy are also some of the other therapeutic options for vitiligo
[50]. Although the lesions are generally resistant to therapies, spontaneous repigmentation happens in

more than 1-25% of cases [47,51].

7.1. Pharmacotherapy

7.1.1. Immunomodulators

Phototherapy and topical and oral immunomodulators such as corticosteroids and calcineurin
inhibitors are common vitiligo therapies. Topical corticosteroids (TCS) of moderate to high potency
and topical calcineurin inhibitors (TCI), both of which reduce the cellular immune response, are the
first-line treatments for vitiligo [49]. In a randomised controlled trial, the topical steroid combination
(betamethasone) with a narrow-band UVB (NB-UVB) and topical calcipotriol therapy significantly
increased repigmentation at six months compared to NB-UVB alone and NB-UVB with topical
calcipotriol [52]. Topical steroids, such as mometasone 0.1% or clobetasol 0.05% daily, have been
found in recent studies to be equally effective as calcineurin inhibitors, like tacrolimus 0.1% or
pimecrolimus 1.0% daily, and to have manageable rates of adverse drug reactions [53,54]. Another
area of concern for certain prescribers is the continuous use of topical tacrolimus. When tacrolimus
was originally made accessible, its long-term safety was unknown, yet animal studies suggested that
systemic exposure could lead to immune-mediated cancers [55]. Few studies investigated the
possibility of administering 5-fluorouracil (5-FU), a cytotoxic chemotherapy drug used to cure cancer,
intradermally to treat vitiligo after discovering the adverse effect of localised hyperpigmentation
during cancer treatment [56]. They found that the combination of 5-FU with microneedling was more

efficient than microneedles or tacrolimus alone [57,58]. Corticosteroids are typically administered
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orally in the form of a micro pulse to treat vitiligo. In comparison with conventional corticosteroid
treatment, an oral mini pulse has far fewer negative effects and uses cyclical pulse doses or
substantially lower levels of corticosteroids (megadoses) in order to increase effectiveness and reduce
the need for long-term therapy [59]. To enable the adrenal glands to start producing cortisol again,
systemic corticosteroids should be progressively cut back [60]. TCS was more successful than TCI in
obtaining 50% repigmentation, although TCI was comparable to TCS in achieving 75%
repigmentation [61]. The most common side effect of topical corticosteroids is skin atrophy, which
manifests as tiny degenerative alterations within two weeks. These side effects can be reduced by
using low-potency corticosteroids, reducing the dosage of high-potency corticosteroids, and stopping
treatment when the patient has fully recovered. Corticosteroids should only be used for a maximum of
three months, but because they must be used for longer periods for treating vitiligo, taking several
weeks off from their use is advised [62,63]. Methotrexate and JAK inhibitors are two additional,
uncommon immunosuppressants used to treat vitiligo. Although results were limited due to small
sample sizes, low-dose oral methotrexate was reported to be comparable to oral corticosteroids and
suggested when steroid drugs are contraindicated [64]. Janus kinase inhibitors (JAK) have been
proven to decrease IFN-g signalling, which aids in repigmentation in vitiligo patients. Tofacitinib,
ruxolitinib, and baricitinib are the three most prescribed JAK inhibitors used to treat vitiligo [65].
7.1.2. Vitamin D Analogues

A small study examined the relationship between vitiligo and polymorphisms in the vitamin D
receptor (VDR) gene, and they found that the Apa-I polymorphism of the VDR gene is related to
vitiligo. Additionally, their findings show that families with vitiligo have higher rates of
thyroidopathies, diabetes, and rheumatoid arthritis. This shows that the main processes of skin
pigmentation may be influenced by vitamin D or its receptors [66,67]. Parsad et al. were the first to
report the use of topical calcipotriol and psoralen-UVA (PUVA) as a combination for the treatment of
vitiligo. Their research reveals that it is possible to shorten the therapy duration with PUVA in the
treatment of vitiligo by combining it with calcipotriol since it is more effective and acts quicker [68].
Several studies have since been published on the use of vitamin D analogues alone or combined with
corticosteroids or UV radiation to treat vitiligo by stimulating repigmentation [69]. Cholecalciferol
and ergocalciferol stimulate melanogenesis by elevating the level of tyrosinase activity in a cultured
cell system [70]. Following six days of vitamin D3 culture, human melanocytes released more
immunoreactive tyrosinase [71]. In another study, it was found that vitamin D and UVB irradiation
encouraged melanocyte development and accelerated the repigmentation rate, suggesting that the
combination may work well together to treat vitiligo [52,72].

The first in vivo clinical trial, conducted by Oh et al. [73], examines the enhancement of
repigmentation in non-segmental vitiligo (NSV) by combining high concentration tacalcitol (HT) with
a 308 nm xenon chloride excimer laser. They claim that using HT alone or in combination with

excimer laser therapy has only a limited impact on the treatment of vitiligo. One study showed a
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synergistic effect of a low dosage of UVB light with the topical application of 100 pg of
cholecalciferol to the pinnal epidermis of mice for 5 or 10 days, resulting in more melanocytes [74].
In placebo-controlled double-blind research, Ermis et al. found that using topical calcipotriol and
PUVA together to treat vitiligo was safe and significantly more successful in developing and
achieving complete repigmentation than using PUVA alone as a placebo [75]. In a randomised
controlled trial in which each medication was administered either alone or in combination to patients
with localised vitiligo, Kumaran et al. investigated the efficacy of the combination therapy of
calcipotriol and betamethasone dipropionate. A total of 6.7% of patients in the calcipotriol, 13.3% in
the betamethasone, and 26.7% in the combination groups, respectively, experienced substantial
repigmentation (50-75%) [76]. This means that combination therapy is effective and accelerates
repigmentation in all patients. Ibrahim et al. recently found that calcipotriol with betamethasone is
more effective than its combination with tacrolimus in the treatment of vitiligo, although both of these
are safe, affordable, and well-tolerated procedures with few side effects [77]. A fixed dose of
calcipotriol 0.005% and betamethasone 0.05% on 30% of the body surface area is advised in many
studies for the use of calcipotriol and corticosteroids to cure vitiligo, with a maximum application
time of 4 weeks for the ointment and 8 weeks for the cream [60].

7.2. Phototherapy

UVRB irradiation, with a wavelength of 280-320 nm, is more significant than UVA (with a wavelength
of 320400 nm) [15]. Today, narrow-band UVB is often used in combination with topical
corticosteroids (TCS) or calcineurin inhibitors (TCI) to treat a variety of subtypes of vitiligo [13].
Vitiligo can be treated with PUVA and UVB (narrow-band UVB (NB-UVB), excimer laser, or lamp)
phototherapy. The first successful phototherapy protocol was PUVA, but it has several drawbacks,
including the inability to be used on children or pregnant women and phototoxic side effects like
nausea, headache, dizziness, and skin cancer risk. Compared to PUVA, NB-UVB has shown higher
treatment efficacy and is also linked to fewer, milder side effects [78]. Few studies examine the ideal
length of phototherapy for vitiligo because of variable study designs, outcome measures, and a lack of
prospective trials. According to Yones et al., NB-UVB treatment should last about 6 to 12 months to
achieve 75% or more repigmentation [79].

7.3. Surgery

Surgery is only an option for vitiligo that is segmental or stable. Skin grafting and micropigmentation
are the most common surgical procedures. Before performing the definitive graft on hypopigmented
patches that have been stable for at least 2 years, it is strongly advised to perform a mini-grafting test
in order to evaluate the patient’s positive response and the unfavourable occurrence of Koebner’s
phenomenon at the donor site after 2—3 months of follow-up. The Koebner phenomenon at the donor
site, keloids, hyperpigmentation, “cobblestoning,” scarring, and infections are some of the side effects
of vitiligo surgery. In comparison to the control, suction blister, and combination split-thickness

suction grafts, split-thickness suction grafting appears to be superior [80,81 ,82 ,83]. Hyaluronic acid
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is growing in popularity as it is frequently used in grafting procedures due to its improved
biocompatibility [84]. In a double-blind trial, the administration of a hyaluronic acid-enriched cellular
graft resulted in a repigmentation rate above 70% in the vitiligous areas in 77% of patients after 12
months versus placebo [85].

7.4. Cosmetic Camouflage and Aesthetic Therapy

Recently, for localised, stable vitiligo, particularly of the mucosal variety, tattoos or camouflage have
been widely used. Many studies suggest that cosmetic concealment can enhance the quality of life for
vitiligo patients. Additionally, patients may be assisted in choosing and utilising the camouflage
preparation that best suits their needs. The appearance of patients is improved by camouflage, which
could be permanent or temporary.

7.4.1. Temporary Camouflage

Liquid dyes, traditional remedies, foundation-based cosmetic camouflage, and self-tanning products
are examples of temporary camouflage [86]. Sufferers frequently adopt various techniques of
disguise; at least temporarily, corrective cosmetic cover creams can hide the vitiligo imperfection. A
high concentration of pigment is added to water-free or anhydrous foundations to develop a colour
that is like patients’ skin [87,88]. According to one study on Indian traditional remedies, Swarna
Karani, a form of clay blended with oils and henna, works well as a disguise for vitiligo [89].

The average score for stigmatisation worldwide is 38%, and important factors of the Dermatological
Life Quality Index (DLQI) include illness severity and disease extent. The DLQI is significantly
impacted by vitiligo on the face, head, and neck, regardless of the severity of involvement. To assess
the effectiveness of camouflage such as dihydroxyacetone (DHA) cream in hiding vitiligo on exposed
Asian shins, research reported that the cosmetic effects of the 6% DHA cream are moderate to
significantly satisfactory for 88.9% of vitiligo patients. Another study revealed that using a higher
dosage of DHA in patients with darker skin allowed for colour matching [90]. Therefore, subjects
with darker skin require more DHA cream than those with fairer skin. Moreover, camouflage not only
hides the white areas but also enhances the overall well-being of vitiligo patients.

With one or more applications, makeup concealer like shade cream base, some fruit juices such as
Roselle, henna, and dyes like potassium permanganate can also be used to cover vitiligo lesions.
These covers produce an instant, natural colour that is easily removed by washing and can last for
several weeks or even months [86,91].

7.4.2. Permanent Camouflage

With a cosmetic tattoo, mostly consisting of inert iron oxides that come in a variety of colours, one
can achieve permanent camouflage. When only tiny sections of the body are treated, excellent results
are still obtained since the shade is implanted into the dermal layer using specialised procedures and

cannot be removed [92].
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8. CONCLUSIONS

Vitiligo can affect anyone, regardless of gender, ethnicity, age, or skin colour. It usually first
manifests before the third decade, although when it has an early onset in children, it could be related
to a family history of the disease. Most vitiligo patients desire to hide their visible lesions by using
clothing, camouflage, shade cream bases, and other methods that can help them improve their quality
of life and social functioning. Since it results in cosmetic skin problems and is not contagious or
threatening the patient’s life, the available treatment is sufficient. However, given the long duration of
the disease, which could last months or even years, and the psychological problems associated with
the condition, a substantial treatment that can help sufferers feel more comfortable and reduce social

discrimination and stigmatisation is still needed.
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