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 Introduction

Vitiligo is an acquired disorder of melanogenesis 
caused by melanocyte destruction, involving a 
complex interaction between environmental and 
genetic factors, ultimately resulting in the charac-
teristic depigmented patches [1]. The disease 
runs an unpredictable course but is often progres-
sive with stable phases in between [2]. It usually 
begins during childhood or early adulthood. 
Vitiligo on the exposed body parts often leads to 
social embarrassment, psychological turmoil and 
aesthetic disfigurement [3]. An aggressive man-
agement is warranted in vitiligo because of the 
stigma, social isolation and psychological stress 
associated with the disease.

Recently, there has been an increase in the 
awareness activities on vitiligo by various patient 
support organisations. Vitiligo research has also 
gained much attention nowadays in pigment cell 
research community. This chapter deals with the 
updates on the classification and recent advances 
in pathogenesis and medical management of 
vitiligo.

 Epidemiology

Worldwide prevalence of vitiligo is 0.5–2%, but 
up to 8.8% has been reported in India, with no 
sex predilection [4, 5]. In approximately 50% of 
cases, vitiligo appears before the age of 20 years, 
and 70–80% of patients develop the disease by 
the age of 30 years [6]. Non- segmental vitiligo 
can occur at any age, whereas a younger age of 
occurrence is seen in segmental vitiligo [7].

 Classification

The Bordeaux Vitiligo Global Issues Consensus 
Conference (VGICC) [8] classified vitiligo in to 
two major forms, namely, segmental vitiligo 
(SV) and non- segmental vitiligo (NSV). Focal 
vitiligo was assigned a separate category – ‘unde-
termined’ vitiligo – until more definitive classifi-
cation can be made on clinical grounds [8].

Segmental (unilateral) vitiligo It has an early 
onset, rapid progression, early stabilisation and 
unilateral or segmental distribution with no spe-
cific triggering factors [9]. Depigmentation pro-
cess in SV occurs rapidly within the segment 
over a period of 6–24 months and then usually 
halts without any further progression [8]. 
Prevalence of SV ranges from 5% to 16% of all 
patients with vitiligo [9]. Autoimmune disorders 
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are reported less frequently in patients with SV 
and their family members than in those with NSV 
[10]. However, there are recent reports of associ-
ated autoimmune diseases in SV as well [11]. 
Demonstration of inflammation in early stages of 
SV [12] and the concept of mixed vitiligo 
has challenged the so far considered non-immune 
background of SV. Segmental vitiligo most com-
monly affects the face (Fig. 8.1), followed by the 
trunk, neck, extremities and scalp in descending 
order. VGICC has subdivided SV into uni-, bi- or 
plurisegmental based on the distribution. Based 
on the pattern of involvement, SV over face is 
classified by Hann [13] and over trunk by van 
Geel [14]. These patterns do not strictly follow a 
dermatomal or blaschkolinear distribution [11]. 
Several hypotheses for the pathogenesis of SV 
have been proposed, including neuronal mecha-
nisms, somatic mosaicism and microvascular 
skin homing, through or without immune destruc-
tion of melanocytes [15]. Since hair follicular 
melanocyte reservoir is affected early in the dis-
ease process, SV responds poorly to medical 

modalities. High rate of repigmentation with 
 surgical techniques is frequently achieved, owing 
to its less immunologic background.

Non-segmental (bilateral) vitiligo Although 
not fully satisfactory, the term ‘NSV’ is currently 
used as an umbrella term for different clinical 
subtypes of vitiligo that are all clearly distinct 
from SV including acrofacial, generalised, muco-
sal (more than one mucosal site), universal, 
mixed and rare variants [8]. Non-segmental vit-
iligo typically starts over acral areas and gradu-
ally involves other parts of the body. Contrary to 
SV, in NSV, hair follicle melanocytes are initially 
spared from immune-mediated attack. However, 
hair depigmentation may occur with disease pro-
gression when hair follicle melanocyte stem cells 
are exhausted following repeated melanocyte 
contribution to the depigmented epidermis. 
Acrofacial vitiligo (Fig. 8.2) involves distal digits 
and periorificial facial areas. Lip-tip vitiligo 
(Fig. 8.3) is a variety in which tips of fingers, 
toes, nipples, penis, and lips become depig-
mented. Common vitiligo (formerly referred to 
as vitiligo vulgaris) (Fig. 8.4) is the most  common 

Fig. 8.1 Segmental vitiligo. Depigmented patch over the 
right half of the forehead extending to the right upper eye-
lid. Unilateral involvement (not crossing the midline of 
the body), irregular borders and the predominant leuko-
trichia are easy clinical pointers to segmental vitiligo in 
this patient

Fig. 8.2 Acrofacial vitiligo. Depigmented patches 
involving the lips and hands. Minimal perifollicular repig-
mentation can be seen. Lesions are refractory to the treat-
ment in this type of vitiligo
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form of NSV and is composed of several scat-
tered depigmented macules distributed symmet-
rically all over the body. Mucosal vitiligo affects 
mucosae of both mouth and genitalia. If it is 
found in isolation, i.e. affecting only one mucosa 
(Fig. 8.5), it is considered as focal vitiligo under 
‘unclassified vitiligo’ as per VGICC. Universal 
vitiligo (Fig. 8.6) is the most severe form of NSV, 
where complete or nearly complete depigmenta-
tion can be noted. Mixed vitiligo has been defined 

as the coexistence of NSV and SV in the same 
patient and is classified as a subgroup of NSV 
[16]. This association may be viewed as an exam-
ple of a superimposed segmental manifestation 

Fig. 8.3 Lip-tip vitiligo. Involvement of the upper and 
lower lips as a part of acrofacial vitiligo in this patient. 
Periorificial pattern of depigmented patches can be appre-
ciated in the area adjoining the lower lip and the philtrum. 
The patient had refractory lesions over tips of fingers, toes 
and nipples

Fig. 8.4 Common vitiligo. Multiple depigmented patches 
distributed symmetrically on the abdomen. VGICC 
(Vitiligo Global Issues Consensus Conference 2012) dis-
courages the use of ‘vitiligo vulgaris’, since the term ‘vul-
garis’ conveys a negative connotation to the patients and 
the general public

Fig. 8.5 Genital (mucosal) vitiligo. Isolated involvement 
of the genital mucosa for years classifies this case as focal 
vitiligo under ‘unclassified vitiligo’ as per VGICC 
(Vitiligo Global Issues Consensus Conference 2012). The 
patient had no difficulty in retracting the foreskin and 
hence lichen sclerosus was ruled out clinically

Fig. 8.6 Universal vitiligo. Nearly complete depigmenta-
tion of the body in this lady of Indian origin (Fitzpatrick 
skin type IV). She had got breakthrough repigmentation 
recently over her malar area (scapular areas in this pic-
ture), after a brief period of sun exposure for which she 
attended our clinic for depigmentation therapy
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of a generalised polygenic disorder, in which 
 segmental involvement precedes disease gener-
alisation and is more resistant to therapy [8]. 
Vitiligo minor and follicular vitiligo are rare vari-
ants. Vitiligo minor [17], reported mainly in 
dark-skinned individuals, refers to incomplete 
pigment defects leaving pale skin, apart from 
coexistent depigmented patches of vitiligo. 
Follicular vitiligo [18] is a rare subtype of NSV 
where hair follicular melanocytes are preferen-
tially destroyed compared to epidermal melano-
cytes, with marked generalised hair whitening in 
contrast to limited skin involvement.

Focal vitiligo refers to a small isolated patch 
(Fig. 8.5) that does not follow a typical segmental 
distribution and which has not evolved into SV/
NSV after a period of 1–2 years [8]. This form of 
vitiligo may evolve into either SV or 
NSV. Accurate prediction of fate of focal vitiligo 
is still not possible [19].

In vitiligo punctata, lesions present as sharply 
demarcated depigmented punctate macules 
involving any area of the body [8]. Other forms 
of vitiligo that have not found mention in VGICC 
are inflammatory vitiligo, multichrome vitiligo 
and blue vitiligo [20].

 Recent Insights into the Pathogenic 
Mechanisms in Vitiligo

Pathogenic mechanisms causing vitiligo are still 
elusive. Various theories have been proposed for 
the melanocyte defects in vitiligo, but there is a 
lack of consensus among scientists on the patho-
physiology of vitiligo. Even though the conver-
gence or integrated theory [21], which 
encompasses autoimmune hypothesis [22], self- 
destruct hypothesis [23], biochemical theory and 
genetics, fairly depicts various causative steps in 
melanocyte loss, the overall contribution of each 
step as well as triggering event in the pathogenic 
cascade is still debatable.

Genetic susceptibility in vitiligo is established 
by various studies. However, only 23% concor-
dance has been seen in monozygotic twins, lower 
than that of psoriasis and atopic dermatitis [24, 
25]. In an epidemiological analysis of Caucasian 

probands and their families, the risk of vitiligo in 
a patient’s siblings was about 6.1%, 18 times the 
population frequency, suggesting a strong genetic 
component in disease pathogenesis [25]. It refers 
mostly to increased susceptibility of melanocytes 
to immune-mediated attacks. However, polymor-
phisms in non-immune genes like TYR (the gene 
encoding tyrosinase), MC1R (the gene encoding 
melanocortin 1 receptor), and MTHFR (the gene 
encoding methylene tetrahydrofolate reductase) 
have also been described [24, 26]. Of the 23 new 
risk loci of vitiligo susceptibility genes in the 
recent genome-wide analysis among European- 
ancestry subjects [27], 15 loci are associated with 
immune system and 6 loci regulate apoptosis. 
Gene expression profiling of generalised vitiligo 
was different from segmental vitiligo [28]. The 
inverse relationship of genetic susceptibility to 
vitiligo with melanoma, as shown by a recent 
genome-wide analysis study [27], is consistent 
with the threefold reduction in melanoma inci-
dence among patients with vitiligo [29] and the 
prolonged survival of patients with melanoma 
who develop vitiligo during immunotherapy 
[30].

Autoimmune hypothesis is currently the lead-
ing hypothesis to describe vitiligo pathogenesis. 
The role of autoimmunity in vitiligo is supported 
by the presence of antibodies against melano-
cytes, association with polymorphisms at immune 
loci, presence of prominent T-cell perilesional 
infiltrates and cytokine expression and by the 
association with other autoimmune diseases [25]. 
Interferon (IFN)-γ/CXCL10 axis and IL-17- 
mediated responses are considered as the two key 
components of the autoimmune response that 
perpetuate disease activity in vitiligo [31]. In a 
recent genome-wide analysis, nearly all vitiligo 
susceptibility genes have been found to encode 
components of the immune system, suggesting a 
deregulated immune response in vitiligo [32].

Innate immunity Deregulated innate immune 
system plays an important role in the initiation 
and maintenance of melanocyte directed attack in 
vitiligo. In vitiligo, the disease process is likely to 
begin with release of stress signals by melano-
cytes or possibly by keratinocytes. These exo-
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somes or damage-associated molecular patterns 
(DAMPs) attract natural killer cells to the stressed 
melanocytes and also activate nearby dendritic 
cells into antigen-presenting cells. S100B, a 
DAMP protein expressed in melanocytes, was 
found to be a possible biomarker for vitiligo 
activity and a potential target for treatment [33]. 
An important role of inducible heat-shock pro-
tein 70 (HSP70i) , released by stressed melano-
cytes, in vitiligo induction and disease progression 
has been suggested [34]. A recent study high-
lighted the role of HSP70 in promoting interferon 
alpha production by plasmacytic dendritic cells 
and subsequent induction of keratinocytes to pro-
duce CXCL9 and CXCL10 [35]. Moreover, 
melanocytes upon stress by phenols and other 
chemical agents, respond by accumulation of 
unfolded proteins in endoplasmic reticulum 
(unfolded protein response, UPR). Even though 
this homeostatic response is intended for cell sur-
vival, prolonged stress leads to production of 
IL-6 and IL-8, providing a direct link between 
cellular stress and immune activation [36].

Adaptive immunity Patients with vitiligo have 
higher numbers of cytotoxic CD8+ T cells in 
blood, compared with healthy controls, which 
correlate with disease activity; and isolated CD8+ 
T cells from vitiligo patients can identify and kill 
normal human melanocytes in vitro [37]. 
Functional studies in mice have confirmed the 
crucial role of the IFN-γ–CXCL10– CXCR3 axis 
in both the progression and maintenance of 
depigmentation [38]. Elevated levels of CXCL10 
were noted in NSV patients, especially in the 
presence of autoimmune thyroid disorders, sug-
gesting a common TH1-mediated immune patho-
genesis in both the diseases [39]. Melanocyte 
derived CXCL12 and CXCL5 were found to be 
associated with onset and progression of vitiligo 
through activation of melanocyte-specific immu-
nity [40]. The role of CD4+ T cells in the patho-
genesis of vitiligo is still unclear, although a 
possible role of deregulated regulatory T cells 
has been suggested [41, 42].

Oxidative stress Melanocytes in vitiligo patients 
are inherently susceptible to oxidative stresses 

owing to the imbalance of the pro- oxidant and 
antioxidant systems. Oxidative stress compro-
mises the function of cellular proteins and mem-
brane lipids. Impairment in autophagy, a 
lysosome-dependent degradation pathway that 
protects cells from oxidative insults, is a specu-
lated mechanism for melanocyte damage [43]. 
Oxidative stress-driven modification of the 
TRP1–calnexin complex can lead to reduced 
TRP1 stability with subsequent production of 
toxic melanin intermediates [44]. Modification 
and inactivation of acetylcholinesterase further 
promotes and maintains skin oxidative damage 
[45]. Oxidative stress impairs WNT-β catenin 
pathway which helps in melanoblast differentia-
tion. Using a WNT agonist, Regazzetti et al. have 
demonstrated melanocyte differentiation from 
stem cells in vitiligo skin explants [46]. Oxidation 
end products were found to be increased in NSV 
compared to healthy controls and were directly 
correlated with extent, duration and activity of 
vitiligo [47]. A recent study that suggested similar 
immune pathogenesis in halo nevus and vitiligo 
has demonstrated H2O2-associated autoimmune 
phenotype in both the conditions. Moreover, ele-
vated H2O2 concentration correlated well with 
CXCL10 levels in skin lesions [48].

Cellular metabolic alterations Unaffected epi-
dermis in vitiligo is characterised by deregulation 
of the biopterin metabolism [49] that could lead 
to inhibition of antioxidant enzyme activities and 
of melanin synthesis [50, 51].Aberrant signalling 
pathways have been noted even in non-lesional 
skin of vitiligo patients, which result in increased 
expression of p53, hence a pre-senescent cellular 
profile, which could be melanocyte specific [5]. 
Increased p53 expression was found to be associ-
ated with defects in stem cell reservoir in a mice 
study [52]. Interestingly, the p53 deregulation 
correlates with a protection from non-melanoma 
skin cancer [53]. Several lines of evidence sug-
gest that mitochondria are key in mediating mela-
nocyte dysfunction [5]. Keratinocytes also exhibit 
oxidative stress, phosphorylation of p38, overex-
pression of p53 and a senescent phenotype in per-
ilesional vitiligo skin [54]. It is important to note 
that various melanocyte growth factors are 
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secreted by keratinocytes. UV light triggers dif-
ferentiation of melanocyte stem cells through 
WNT proteins derived from irradiated keratino-
cytes [55]. A recent immunohistochemical study 
in vitiligo patients has demonstrated aberrant 
Notch-1 signalling (required for development 
and maintenance of melanocyte lineage) in acral 
vitiligo and attributed it to be the cause of their 
treatment resistance [56]. Senescence of dermal 
fibroblasts was noted in NSV, and it can lead to 
decreased secretion of growth factors and cyto-
kines for melanocyte survival resulting in vitiligo 
progression [57]. In summary, metabolic altera-
tions within melanocytes and its neighbouring 
cells or a disruption in the ‘cross talk’ between 
them may lead to melanocyte loss in vitiligo.

Melanocytorrhagy Defective attachment 
within the epidermis leads to detachment of 
melanocytes from the basal layer, to be elimi-
nated through superficial epidermis, where they 
are more prone to apoptosis [58]. Demonstration 
of altered expression and/ or distribution of 
E-cadherin or co-localised aquaporin-3 in vitiligo 
skin has attracted further interest in this hypoth-
esis recently [59, 60].

 Medical Management

Literature on the conventional medical modali-
ties and light-based therapies are discussed 
briefly, focusing mainly on topic introduction and 
recent updates as an exhaustive discussion is 
beyond the scope of this chapter. We will discuss 
novel medical modalities in vitiligo and sum-
marise the treatment protocol for vitiligo as per 
current evidence.

 Update on Conventional Medical 
Treatments and Light-Based 
Therapy in Vitiligo

Conventional medical treatments include topical 
medications like corticosteroids, tacrolimus, 
vitamin D analogues and systemic agents like 
corticosteroids. Light-based therapy includes 
NBUVB, photochemotherapy and lasers. Recent 

studies have found that a combination of light- 
based therapy with topical medication yields 
greater efficacy compared to either treatment as 
monotherapy [31, 61–65]. Light-based therapies 
are increasingly being used as adjuvants to surgi-
cal modalities.

 Conventional Topical Agents

 1. Topical corticosteroids: Topical steroids are 
the first-line treatment for body lesions, bar-
ring intertriginous and genital areas, and have 
the best response over sun-exposed sites and 
in newer lesions [66, 67]. Preceding laser 
dermabrasion and combination with NBUVB 
are found to increase the treatment efficacy in 
refractory vitiligo [68]. A recent cross- 
sectional study did not show an increased risk 
of glaucoma or cataract in vitiligo patients 
with periorbital topical steroid use [69].

 2. Topical calcineurin inhibitors: Apart from 
inhibition of T-cell activation, the role of tacro-
limus in inducing melanocyte migration and 
differentiation has been described recently 
[70]. Vitiligo European Task Force considers it 
as the first-line treatment for facial vitiligo, 
unlike its use as second-line agent in atopic 
dermatitis [66, 67]. Twice-daily application 
ensures optimal results [71]. Occlusion, pre-
ceding microdermabrasion, sunlight and adju-
vant NB-UVB or 308-nm laser have all been 
reported to augment therapeutic response to 
topical calcineurin inhibitors [66]. Black-box 
warning by FDA of potential risk of carcinoma 
and lymphoma warrants avoidance of tacroli-
mus use in children less than the age of 2 years. 
However, two recent reviews on long- term 
usage of topical calcineurin inhibitors in atopic 
dermatitis have not reported an increased risk 
of malignancy [72, 73]. Twice- weekly applica-
tion of 0.1% tacrolimus ointment was found to 
be successful in retaining the attained pigmen-
tation in vitiligo that may address the local 
relapse (40% within the first year) [74].

 3. Topical vitamin D analogues: Calcipotriene, 
calcipotriol and tacalcitol have all been used 
topically in vitiligo, and act by modulation of 
the local immune response and direct influ-
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ence on melanogenesis. Recently, protective 
role of tacalcitol against oxidative damage in 
human epidermal melanocytes has also been 
demonstrated [75]. It is mutually beneficial 
when combined with topical corticosteroids; 
irritation of vitamin D analogues and atropho-
genic effects of topical steroids are reduced 
[76]. Combination with light-based therapy 
has shown variable response [67, 77, 78]. 
Lack of superior results on combination with 
phototherapy may be due to photoprotective 
effect of vitamin D analogues decreasing the 
efficacy of phototherapy and its degradation 
on light exposure. Hence, they should be 
applied after the phototherapy session.

 Conventional Systemic Agents

 1. Systemic steroids: Though widely used in 
active vitiligo, literature on its use in vitiligo is 
sparse. Steroids are commonly used as pulse 
therapy – suprapharmacological doses at regu-
lar intervals – to augment the response and 
reduce side effects. Oral mini-pulse therapy 
(OMP) involves oral administration of beta-
methasone or dexamethasone at a single dose 
of 5 mg on 2 consecutive days per week. A low-
dose OMP schedule with oral dexamethasone 
2.5 mg per day on 2 consecutive days in a week 
is also found to be effective in halting progres-
sion of vitiligo with minimal side effects [79]. 
Oral methylprednisolone mini- pulse therapy 
(0.5 mg/kg on 2 consecutive days per week) 
combined with NBUVB has also shown simi-
lar results [80]. A recent RCT has found that 
NBUVB plus OMP and NBUVB alone are 
clinically superior over OMP alone in treating 
stable vitiligo patients [81].

 Light-Based Therapies

 1. Photochemotherapy: Topical or systemic pho-
tochemotherapy combines use of long-wave 
UVA (320–340 nm) with psoralen (PUVA) or 
khellin (KUVA) to stimulate melanogenesis. 
Prolonged therapy lasting for months with 

100–200 treatment sessions given two to three 
times per week may be needed for optimal 
outcome. If no response is observed even after 
approximately 50 sessions or 6 months, PUVA 
should be discontinued [67, 82]. KUVA is less 
phototoxic and less mutagenic than PUVA, 
but hepatotoxicity limits its widespread use. 
Oral PUVA was found to be more efficacious 
than PUVA sol (UVA obtained through sun-
light) in a recent prospective comparative 
study [83].

 2. Nontargeted phototherapy: Narrowband UVB 
(NBUVB) is currently the treatment of choice 
in active, widespread vitiligo involving more 
than 10–20% body surface area. Combined 
use of various medical modalities and, 
recently, fractional CO2 laser and platelet-rich 
plasma were found to enhance the efficacy of 
NBUVB [84, 85]. A recent systematic review 
of RCTs reveals equivalent efficacy of 
NBUVB to UVA, PUVA or 308-nm excimer 
laser in the treatment of vitiligo with accept-
able side effect profile [86]. Carcinogenic risk 
of NBUVB therapy is poorly defined. 
 However, recent studies have shown no 
increased risk of malignancies with long-term 
use of NBUVB [87]. Total body irradiation in 
NBUVB chambers is preferred in generalised 
vitiligo. Even though the vitiligo lesions are 
devoid of melanin to protect from UV rays, 
MED (minimal erythema dose) of vitiligo 
patients varies depending on the phototypes of 
the individuals. Hence a higher starting dose 
of NBUVB (50% of MED) is increasingly 
used nowadays. Treatment is normally given 
twice or three times weekly and is continued 
up to 1–2 years as long as there is ongoing 
repigmentation. Maintenance phototherapy is 
not recommended [67].

Broadband (BB)-UVA was also found to 
be useful in vitiligo. A recent RCT evaluating 
efficacy of different doses of BB-UVA in vit-
iligo showed BB-UVA at a dose of 15 J/cm2 /
session had comparable efficacy to PUVA 
[88].

 3. Targeted phototherapy [89]: In this modality,  
super-erythemogenic doses of radiation are 
delivered selectively to the lesions in a short 
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duration thereby enhancing efficacy, achiev-
ing faster response and attaining longer dura-
tion of remission. It is helpful to treat difficult 
areas such as scalp, nose, genitals, oral mucosa 
and ears. It also helps to tailor the dose accord-
ing to the refractoriness of the lesions. 
Targeted phototherapy includes lasers 
(excimer laser and low-energy helium–neon 
(He–Ne) lasers) and non-laser devices (mono-
chromatic Excimer Lamp or Light 308 nm, 
mercury arc lamps, plasma lamps and micro-
phototherapy). Combination with topical 
modalities is found to enhance efficacy. 
Digital phototherapy device skintrek®, a novel 
targeted UV therapy modality, reduces carci-
nogenic risk, premature skin ageing and 
avoids tanning of healthy surrounding skin by 
delivering light energy only to the lesional 
skin. Positive results in psoriasis and mycosis 
fungoides make this method a promising ther-
apeutic option for vitiligo [90, 91]. A litera-
ture review on targeted phototherapy in 
vitiligo showed it to have good response 
in localized involvement, resistant lesions and 
in children [92]. A recent study has demon-
strated similar efficacy with once a week tar-
geted NBUVB exposure compared to twice a 
week schedule, thus obviating the need of fre-
quent hospital visits [93].
In home-based phototherapy, motivated 
patients are trained to use phototherapy units, 
either standard chambers or hand-held 
devices, at  their homes. It is a convenient and 
cost- effective approach which increases treat-
ment compliance and hence efficacy [94]. 
Further well-conducted studies are needed to 
ascertain the safety and efficacy of this 
approach.

 Other Interventions

 1. Camouflage: Methods to conceal depig-
mented patches may be permanent like cos-
metic tattoos; tanning agents like 
dihydroxyacetone; general cosmetics like 
tinted cover creams, compact, liquid and stick 
foundations, fixing powders, and dyes for leu-
kotrichia; and various topical camouflage 

agents like the newest product, Microskin™. 
Clinical studies on camouflaging in vitiligo 
are sparse. A recent literature review favours 
temporary methods for camouflaging [95].

 2. Depigmenting agents: Methods of permanent 
depigmentation should be explored only in 
patients with extensive refractory vitiligo. 
Further depigmenting cycles may be needed 
sometimes for possible spontaneous repig-
mentation over vitiligo lesions. Patients with 
darker skin phototypes V and VI are ideal can-
didates, although those with lighter photo-
types I and II may also obtain better cosmetic 
improvement. Motivated patients, after proper 
psychological evaluation and counselling, can 
apply 20% monobenzone ethyl ester (MBEH) 
cream twice or thrice a day. Sun exposure may 
decrease the efficacy and hence sunscreens 
are advised. If no satisfactory depigmentation 
occurs even after 4 months, treatment should 
be discontinued. Retinoic acid may also aug-
ment the depigmenting action of MBEH by 
accelerating keratinocyte turnover and, hence, 
melanocyte loss, or by impairing glutathione- 
dependent defence. But 0.025% retinoic acid 
plus 10% MBEH may worsen the eczematous 
side effects of MBEH. The Q-switched ruby 
laser (QSR) alone or in combination with 
methoxyphenol and cryotherapy has also been 
used for depigmentation [96, 97].

 3. Psychological interventions: Prevalence of 
psychiatric morbidity in vitiligo patients 
ranges from 25% to 75%, depending on 
the extension and site of the disease, photo-
type, ethnicity and cultural background [67]. 
Being a disease that is associated with psy-
chological morbidity, various psychological 
interventions may have a role in controlling 
the disease activity. However, there is a pau-
city of literature on psychological interven-
tion in vitiligo. A recent Cochrane review 
couldn’t retrieve any new literature on psy-
chological interventions since the 2010 review 
which had commented on cognitive behav-
ioural therapy [98]. Recently, group climato-
therapy [99] and cognitive behavioural 
self-help [100]/therapy [101] have been found 
to improve quality of life and social anxiety in 
vitiligo patients.
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 Newer Medical Modalities

 1. Tofacitinib: A case report has highlighted the 
usefulness of this systemic Janus kinase 1/3 
inhibitor, proposed to act by blockade of 
interferon- gamma signalling and downstream 
CXCL10 expression [102]. It is considered to 
be the first therapy in vitiligo acting on the 
pathogenic pathway. Later, a case series has 
suggested that tofacitinib might require con-
comitant light exposure for the repigmenta-
tion outcome [103]. Ruxolitinib, another JAK 
inhibitor, was studied in a patient with alope-
cia areata and vitiligo and showed fairly good, 
yet not long-standing, repigmentation over the 
face [104]. An open-label study of twice-daily 
topical ruxolitinib 1.5% cream showed signif-
icant repigmentation in facial vitiligo with 
poor response at other body parts [105]. As 
the data on long-term safety of these drugs is 
not available at present, it is too early to draw 
a solid conclusion about the position of these 
drugs in the treatment of vitiligo.

 2. Simvastatin: Simvastatin, by blocking activa-
tion of STAT1, inhibits interferon-gamma sig-
nalling and has shown to halt vitiligo and 
attain repigmentation in a mouse model [106]. 
A case report highlighted repigmentation of 
vitiligo lesions, while the patient was on treat-
ment with high-dose simvastatin [107]. But a 
recent phase 2 clinical trial using 80 mg per 
day dose of simvastatin did not support its use 
in vitiligo, owing mainly to dosage limitations 
in humans compared to mice [108]. Addition 
of simvastatin did not have any impact on the 
repigmentation outcome of topical betametha-
sone [109].

 3. Afamelanotide: It is an analogue of 
α-melanocyte-stimulating hormone that has 
shown to induce melanogenesis. It was 
licensed in Europe to reduce the photosensitiv-
ity pain in erythropoietic protoporphyria [110]. 
A recent randomised multicentre trial has 
found that the combination of afamelanotide 
(16 mg) implant and narrowband UVB photo-
therapy resulted in statistically superior and 
faster repigmentation, compared to narrow-
band UVB monotherapy [111]. Melanocortin 

1 receptor (MC1R) is not present in melano-
cyte stem cells; thus, concomitant induction of 
these stem cells with phototherapy is required 
for the optimal repigmentation outcome of 
afamelanotide [112]. Adverse effects of 
afamelanotide include fatigue, gastrointestinal 
intolerance and hyperpigmentation.

 4. Minocycline: It has been shown that minocy-
cline can rescue melanocytes from oxidative 
stress in vitro [113]. The mechanism of action 
includes inhibition of free radical and cyto-
kine production, interference with protein 
synthesis, anti-apoptotic properties and mod-
ulation of matrix metalloproteinases activity. 
A randomised clinical trial comparing oral 
minocycline (100 mg/day) to oral mini-pulse 
corticosteroids found that the two treatments 
were comparable in arresting the progression 
of actively spreading vitiligo with minimal 
side effects in each group [114]. But a 
 prospective comparative trial showed that 
NB- UVB was statistically more useful than 
oral minocycline in unstable vitiligo in terms 
of efficacy and the resulting stability [115].

 5. Prostaglandin analogues: Latanoprost, a 
prostaglandin F2-alpha analogue, is well 
known for causing, among the possible side 
effects, increased pigmentation of the iris 
and periocular hyperpigmentation [116]. 
Latanoprost was found to be better than pla-
cebo and comparable with NB-UVB in 
inducing skin repigmentation, with enhanced 
efficacy when combined with NB-UVB 
[117]. Efficacy of latanoprost and tacrolimus 
was found to be comparable, when used in 
combination with phototherapy and 
microneedling [118]. Any doubts regarding 
malignant melanoma induction due to latano-
prost administration have been excluded 
[119]. A recent study has shown that bimato-
prost as a monotherapy or in combination 
with mometasone is more effective than 
mometasone alone in the treatment of non-
facial vitiligo [120]. However, more robust 
clinical studies comparing prostaglandin 
analogues with other alternatives are needed.

 6. Oral vitamins, antioxidants and other supple-
ments: Owing to their antioxidant properties, 
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silymarin [121]; pseudocatalase/superoxide 
dismutase (PSD) [122]; piperine [123]; cur-
cumin [124]; L-phenylalanine; khellin; 
Polypodium leucotomos; ginkgo biloba; vita-
min B12; folic acid; vitamins C, D [125] and 
E; alpha lipoic acid; and zinc have shown vary-
ing efficacy in the treatment of vitiligo, either 
as monotherapy or in combination with other 
treatments [31]. Topical basic fibroblast 
growth factor (bFGF)-related decapeptide is 
increasingly being used in augmenting repig-
mentation, though evidence regarding its effi-
cacy is lacking. Low-dose oral administration 
of cytokines has been suggested as a newer 
therapeutic approach to normalise the mela-
nocyte homeostasis in vitiligo [126]. However, 
larger randomised controlled trials are war-
ranted before recommending them as primary 
agents in the treatment of vitiligo, and hence, 
to date, these agents are best regarded as adju-
vants to primary agents during the active 
phase of the disease or as monotherapy during 
remission.

 7. Conventional steroid sparing agents: 
Methotrexate can be used in patients with 
active vitiligo wherever corticosteroids are 
contraindicated as evidenced by a randomised 
study comparing oral mini-pulse corticoste-
roids and low-dose oral methotrexate (10 mg/
week) [127]. Azathioprine has also found to 
be beneficial in enhancing repigmentation 
when used along with phototherapy [128]. 
Evidence for the beneficial effects of cyclo-
sporine and cyclophosphamide in vitiligo is 
based on individual case reports [129, 130].

 8. Biologicals: A phase 1 clinical trial is under-
way to ascertain the efficacy of abatacept, a 
soluble fusion protein consisting of human 
cytotoxic T-lymphocyte-associated antigen 4 
(CTLA4), which prevents T-cell activation in 
active vitiligo [131]. Various anti-TNF alpha 
agents [132] as well as alefacept [133] have 
been  found to be ineffective in treating vitil-
igo, though strength of evidence is less. 
Rituximab was found to be beneficial in active 
disseminated vitiligo [134]. Emergence or 
progression of vitiligo in patients treated with 
biological agents, especially TNF alpha inhib-

itors [135], understates the primary role of 
these targeted molecules in the pathogenesis 
of vitiligo and hence their usefulness in thera-
peutic targeting.

 9. Future trends: Topical photocil, selectively fil-
ters solar radiation to deliver narrowband UVB 
to vitiligo lesions, obviating the need of photo-
therapy machines [136]. Transdermal protein 
transduction of melanocyte-lineage- specific 
genes is a possible modality for treatment of 
vitiligo [137]. Induction of melanogenesis 
even from glabrous vitiligo skin as demon-
strated in an in vitro study [138] gives a glim-
mer of hope in the management of refractory 
acral vitiligo. Multilineage- differentiating 
stress-enduring (Muse) cells, a distinct stem 
cell type among human dermal fibroblasts, can 
be readily reprogrammed into functional mela-
nocytes and can be a potential source of mela-
nocytes for cell-based therapy in vitiligo [139].

 Practical Approach 
to the Management of Vitiligo

The most recent Cochrane review on interven-
tions in vitiligo concludes that cure for vitiligo 
and an effective method of limiting the spread of 
the disease are still an enigma [98]. Research for 
newer agents in the management raises new 
hopes in the vitiligo community. However, lack 
of evidence showing efficacy of these agents 
urges clinicians to use conventional modalities 
as the first lines of treatment. In 2013, the Vitiligo 
Guideline Subcommittee of the European 
Dermatology Forum developed a new treatment 
guideline for vitiligo, detailing first line to fourth 
line of therapy [67]. Here we would like to sum-
marise briefly the approach to manage vitiligo 
based on the above guideline in the light of 
newer studies on vitiligo pathogenesis and medi-
cal modalities. In a patient with recent onset SV 
or NSV with fewer patches (<10–20% body sur-
face area) topical modalities (corticosteroids or 
calcineurin inhibitors) or targeted photothera-
pies are preferred. Though there is no concrete 
evidence on clinical usefulness of antioxidants, 
clinicians are increasingly adopting various oral 
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supplements with antioxidant property for stabi-
lisation of disease at this stage, owing to recent 
emphasis on oxidant stress in vitiligo pathogen-
esis. A common approach is giving topical ste-
roids in the morning and topical calcineurin 
inhibitors in the evening (Fig. 8.7). Topical calci-
neurin inhibitors are preferred for facial vitiligo 
(especially in children) and topical corticoste-
roids for other areas. Continuous administration 
of topical steroids should be restricted to 
3 months, with alternate day or twice weekly 
regimen for another 3 months if needed, based 
on response. Potent steroids like mometasone 
furoate should be preferred over super potent 
steroids like clobetasol propionate owing to sim-
ilar efficacy, lesser local side effects and mini-
mal systemic absorption. Topical vitamin D 
analogues can be added if local side effects of 
steroids manifest or no further improvement is 
noted with topical steroids. Prostaglandin ana-
logues and basic fibroblast-related decapeptide 
are other steroid sparing agents that can be used 
as first- line agents for facial vitiligo along with 
topical calcineurin inhibitors. Topical PUVA can 
be used for refractory acral vitiligo.

In patients with active widespread NSV (>10–
20% body surface area), NBUVB is the treatment 
of choice. Stabilisation of disease with OMP 
before starting or during NBUVB therapy is a 
logical approach to prevent koebnerisation over 
photoexposed areas, when disease is rapidly 
spreading. Therapy can be stopped if no repig-
mentation occurs after 3 months or <25% repig-
mentation occurs after 6 months. If there is 
response, NBUVB should be maintained at least 
for a year. Topical modalities can be added to 
NBUVB to augment repigmentation. Oral PUVA 
can be tried as a second-line therapy. As with 
NBUVB, continuous treatment for 1–2 years is 
needed for maximal repigmentation. OMP, meth-
otrexate or PUVA sol can be considered, if facil-
ity for phototherapy is not available and in the 
rapid spreading phase of SV. In stable vitiligo, 
immunosuppressants are not indicated as they are 
not beneficial in repigmentation. Use of newer 
agents like afamelanotide or tofacitinib should be 
restricted to refractory cases of active vitiligo as 
clinical trials only, since the long-term safety 
profile or sound evidence on the efficacy are not 
available at present. Depigmenting agents can be 
offered after proper counselling, if >50% body 
surface area is involved.

Surgical therapy can be offered to any indi-
vidual lesion with more than 1 year clinical sta-
bility, and is an important treatment approach in 
SV. For all individual cases, psychological inter-
ventions and camouflaging options should be 
offered.
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