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SECTION 4: Disorders of pigmentation
Hywel C. Williams, editor

CHAPTER 54

Vitiligo

Juan Jorge Manriquez and Sergio M. Niklitschek
Department of Dermatology, Pontificia Universidad Catolica de Chile, Santiago, Chile

Background

Definition
Vitiligo is an acquired disorder of pigmentation mainly affecting
the skin, in which the loss of functioning melanocytes results in
white patches.

Incidence/prevalence
Vitiligo is a common skin disorder, affecting about 0.5% of the
general population, irrespective of ethnic origin [1].

Etiology

There appears to be a genetic predisposition to vitiligo, consistent
with a polygenic disorder. However, the pathogenesis of vitiligo still
remains unknown. The main hypothesis theorizes an autoimmune
process against melanocytes. Other theories include an intrinsic
abnormality of melanocytes [2], toxic effect of free radicals [3], an
increased release of catecholamines locally [4], and cytomegalovi-
rus infection [5].

Prognosis

Although neither lethal nor symptomatic, the effects of vitiligo can
be cosmetically and psychologically devastating. The course of the
disease is fairly unpredictable, but often progressive [6].

Diagnosis
The diagnosis is clinical and based upon the presence of skin
patches devoid of pigment.

Aim of treatment

The aim of treatment is to achieve partial or total repigmentation,
at least for body areas that the patients estimate as “most signifi-
cant,” with minimal adverse effects.

Relevant outcomes

« Physician-rated clinical response: success rate in terms of repig-
mentation (>75%) and long-term repigmentation rate.

o Side effects of treatment.

Methods of search
We searched for randomized controlled trials (RCTs) of currently
available medical and surgical treatments at the Cochrane Central
Register of Controlled Trials, Medline, and Embase, using the
keyword “vitiligo.” The search was completed in June 2012. Where
no RCTs were found, information from nonrandomized studies or
case series was used.

A Cochrane systematic review (search date November 2009) and
a British Medical Journal Clinical Evidence systematic review
(search date March 2010) were used as a source of RCTs [7,8].

Questions

What are the effects of medical treatment

in vitiligo?

Case scenario

A 26-year-old woman reports a 10-year history of depigmented
areas. Clinical examination reveals symmetrically distributed dep-
igmented areas affecting the sun-exposed areas, mainly upper arms,
face and neck (Figure 54.1).

Topical therapies

Topical corticosteroids One RCT [9] compared topical clobetasol
propionate with psoralen plus sunlight therapy (PUVAsol).
Participants receiving clobetasol propionate were significantly more
likely than those receiving PUVAsol to achieve greater than 75%
repigmentation (risk ratio [RR], 4.70; 95% confidence interval [CI],
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Figure 54.1 Achromic areas on feet of a 35-year-old woman with vitiligo.

1.14-19.39). Another study [10] compared topical clobetasol pro-
pionate plus narrowband UVB phototherapy (NB-UVB) versus
placebo plus NB-UVB. There was no statistically significant differ-
ence between the two groups. One RCT [11] compared topical
hydrocortisone plus 308 nm monochromatic excimer light (MEL)
versus MEL alone. Participants receiving the combination treat-
ment were more prone to achieve 75% repigmentation than those
receiving laser treatment alone (RR, 2.57; 95% CI, 1.20-5.50).

One RCT [12] compared topical betamethasone dipropionate
with either calcipotriol or betamethasone dipropionate plus
calcipotriol. None of the participants achieved greater than 75%
repigmentation.

One RCT [13] found topical clobetasol to be more effective than
topical pimecrolimus in the mean percentage of repigmentation
(57.7% vs 32.1%, respectively; P < 0.05) after 8 weeks of
treatment.

One RCT [14] showed no statistically significant difference
between topical clobetasol propionate and 0.1% tacrolimus with
respect to repigmentation greater than 75%. One RCT [15] com-
pared topical fluticasone propionate (FP) versus FP plus UVA pho-
totherapy or versus UVA alone. No significant difference was seen
between participants in the FP plus UVA group and those receiving
FP alone in achieving greater than 75% repigmentation. FP alone
and with UVA was superior to UVA alone (RR, 3.94; 95% CI,
1.16-13.43).

Topical class 3 corticosteroids have been shown to be effective in
localized vitiligo, with a pooled odds ratio (OR) [16] of 14.3 (three
RCTs [17-19]; 95% CI, 2.4-83.7); pooled ORs showed nonsignifi-
cant differences between topical class 4 or intralesional corticoster-
oids and their respective placebos [16].

One RCT [20] found that a combination of topical clobetasol and
estrogen could be more effective than clobetasol alone in reducing
the average area of lesions after 3 months’ treatment (P < 0.001).

Drawbacks All studies examining the effect of topical corticoster-
oids reported adverse effects, with the more frequent being atrophy,
telangiectasia, hypertrichosis, and acneiform papules.

Intralesional corticosteroids One study [21] assessed the rate of
adverse effects of triamcinolone acetonide injections versus placebo
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injections and found atrophy in eight participants, telangiectasia in
two, infection in one, and intradermal hemorrhage in one.

Topical vitamin D analogues: calcipotriol and tacalcitol Only one
RCT [12] examined the effect of calcipotriol as monotherapy (see
Topical corticosteroids section).

One RCT [22] compared calcipotriol plus PUVAsol with placebo
plus PUVAsol. There was no statistically significant difference in
the number of participants achieving greater than 75% repigmenta-
tion. One RCT [23] compared calcipotriol plus psoralen plus UVA
phototherapy (PUVA) with placebo plus PUVA. The side of partici-
pants treated with the calcipotriol plus PUVA had a significant
fourfold increase in the likelihood of achieving greater than 75%
repigmentation sooner than the side treated with placebo plus
PUVA (paired OR 4.25; 95% CI, 1.43-12.64). One RCT [24] com-
pared tacalcitol plus MEL with placebo plus MEL. A statistically
significantly greater proportion of participants in the tacalcitol plus
MEL group achieved greater than 75% repigmentation (RR, 4.50;
95% CI, 1.05-19.35). Another RCT [25] compared tacalcitol plus
sunlight versus placebo plus sunlight, but found no difference
between the groups.

One study [26] found no significant differences between calcipo-
triol combined with NB-UVB and NB-UVB alone in achieving
repigmentation of lesions.

One RCT [27] compared the effectiveness of NB-UVB alone and
combined with tacalcitol. Addition of topical tacalcitol to NB-UVB
improved the extent of repigmentation and increased the response
rate.

Drawbacks The more frequent adverse effects in associated with
topical vitamin D analogues were mild skin irritation, xerosis
(dryness), and itching.

Calcineurin inhibitors: tacrolimus and pimecrolimus Only one RCT
[14] examined the effect of topical tacrolimus as monotherapy (see
Topical corticosteroids section).

A meta-analysis [28] from two studies [28,29] found that topical
0.1% tacrolimus plus MEL was more effective than placebo plus
MEL in achieving 75% repigmentation (RR, 3.15; 95% CI,
1.46-6.76).

One RCT [30] compared topical pimecrolimus plus NB-UVB
versus placebo plus NB-UVB, finding no statistically significant
difference in rates of repigmentation (RR, 3.38; 95% CI,
0.93-12.29).

One RCT [31] found pimecrolimus 1% cream and microderma-
brasion to be more effective than pimecrolimus 1% cream alone in
achieving more than 50% of pigmentation of the treated patches
(60.4% vs 32.1%; P < 0.001), over 3 months of follow-up.

Drawbacks The more frequent adverse effects in associated with
topical calcineurin inhibitor were burning sensations, erythema,
and localized bullous eruptions.

The United States Food and Drug Administration has warned of
a potential malignancy risk from the use of topical tacrolimus and
pimecrolimus, principally based on the theoretical risk of immu-
nomodulator utilization. A systematic review and a case—control
study were not able to confirm such an association in individuals
being treated for atopic eczema [32,33].

Khellin One RCT [34] compared the application of khellin in two
different vehicles plus UVA versus the vehicles alone plus UVA.

Hywel C. Williams—Evidence-Based Dermatology

@

Er



Er

466 The evidence

There was no statistically significant difference in repigmentation
between any intervention. No significant differences were found in
a trial [35] that compared oral khellin and placebo plus sunlight.

Pseudocatalase and catalase/dismutase superoxide One study [36]
compared Dead Sea climatotherapy plus pseudocatalase cream with
Dead Sea climatotherapy plus placebo cream and Dead Sea clima-
totherapy alone. However, this study did not examine any outcomes
of interest. One RCT [37] reported a self-limiting erythematous
papular rash in one participant treated with a topical catalase/
dismutase superoxide, but did not examine any other outcomes of
interest.

Melagenina (human placental extract) One study [38] examined
the effects of melagenina. However, the study examined no out-
comes of interest.

Comments/implications for practice It appears reasonable to regard
topical corticosteroids as the first-line treatment for localized vitil-
igo. Topical vitamin D analogues may be an alternative given in
combination with light therapies.

Topical tacrolimus seems to be a useful tool, especially for the
management of facial skin or eyelid lesions, where the risk of skin
atrophy from topical corticosteroids or phototoxicity from photo-
therapy could be high.

No clear recommendations on the use of khellin, pseudocatalase
and catalase/dismutase superoxide, and melagenina can be made
on the basis of the current evidence.

Oral therapies

One RCT [39] examined the effect oral Ginkgo biloba, compared
with placebo. Overall, Ginkgo biloba showed a significant improve-
ment over placebo (RR, 4.40; 95% CI, 1.08-17.95).

One RCT [40] compared the effect of oral minipulses of betam-
ethasone (OMB) with three different combinations of interven-
tions: OMB plus PUVA; OMB plus NB-UVB, and OMB plus
broadband UVB phototherapy. There was a statistically significant
difference in favor of OMB plus NB-UVB compared with OMP
alone (RR, 7.41; 95% CI, 1.03-53.26), but not for OMB plus PUVA
versus OMB alone or for OMB plus broadband UVB phototherapy
versus OMB alone.

One RCT [41] compared oral azathioprine plus PUVA versus
PUVA alone. The combination scheme was statistically significantly
more likely to achieve greater than 75% repigmentation (RR, 17.77;
95% CI, 1.08-291.82).

One RCT [42] compared an oral antioxidant pool plus NB-UVB
with NB-UVB alone. No statistically significant difference was
found between the two groups.

Two RCTs [43,44] found no differences in a quality-of-life index
between the use of Polypodium leucotomos plus NB-UVB and
placebo plus NB-UVB, or between the use of oral levamisole plus
topical mometasone furoate and oral placebo plus topical
mometasone.

One RCT [45] compared the effectiveness of oral L-phenylalanine,
with and without UVA. There was no statistically significant differ-
ence between the L-phenylalanine plus UVA group and the no
active treatment group, or between the L-phenylalanine alone
group versus the no active treatment group.

One RCT [46] compared oral vitamin B12 and folic acid plus
NB-UVB with NB-UVB alone. The addition of vitamin B12 and
folic acid did not improve any outcome.

Drawbacks Nausea was reported with L-phenylalanine, NB-UVB
plus Polypodium leucotomos, and Ginkgo biloba. Weight gain was
reported in subjects treated with minipulses of betamethasone.

Comments/implications for practice Systemic corticosteroids are
not recommended, not only because of the limited evidence of their
effectiveness, but also because of the wide range of adverse effects
associated with them.

More long-term studies are needed in order to establish the effec-
tiveness and safety profile of oral Ginkgo biloba and the possible
additive effect of azathioprine when used with light therapies.

No clear recommendations on the use of oral antioxidants or
levamisole can be made on the basis of the current evidence.

Light therapies

Oral psoralen plus ultraviolet A There was no statistical difference
in repigmentation in participants treated with PUVA compared
with NB-UVB [47].

One RCT assessed PUVA in combination with calcipotriol [23]
(see Topical vitamin D analogues section). One RCT assessed oral
PUVA in combination with azathioprine [41] (see Topical vitamin
D analogues section).

Drawbacks The more frequent adverse effects associated with
PUVA were sedation, xerosis, erythema, exacerbation of acne
lesions, and nausea.

Psoralen plus sunlight therapy One RCT [48] compared different
psoralen compounds, doses, and combinations, combined with
exposure to sunlight. One RCT [49] compared oral trimethylpsor-
alen (TMP) plus sunlight/sun lamp with placebo and the same light
exposure in children. One study [50] compared oral PUVAsol
versus topical PUVAsol versus oral triamcinolone combined with
PUVAsol. One RCT [22] compared topical calcipotriol plus
PUVAsol with placebo combined with PUVAsol (see Topical
vitamin D analogues section). One RCT [40] evaluated OMB plus
PUVA, OMB plus NB-UVB, OMB plus BB-UVB, or OMB alone
(see Oral therapies section); and one RCT [51] assessed minipunch
grafting plus PUVAsol versus split-skin grafting plus PUVAsol.

Only two of the numerous comparisons of different psoralen
compounds combined with exposure to sunlight were statistically
significant and were based on data from one trial [48]: methoxyp-
soralen plus TMP versus psoralen plus sunlight (RR, 0.35; 95% CI,
0.14-0.87) and methoxypsoralen plus sunlight versus psoralen (RR,
2.50; 95% CI, 1.06-5.91).

Drawbacks Adverse effects reported were nausea, pruritus, dizzi-
ness, headaches, eye discomfort, and vague gastrointestinal symp-
toms. There was no evidence of liver or blood toxicity in either

group.
Ultraviolet A See Topical corticosteroids section.

Drawbacks One RCT [15] reported a mild atrophy in areas treated
with UVA.

Ultraviolet B In one RCT [52] none of the 10 participants receiving
either NB-UVB or BB-UVB showed greater than 75% repigmenta-
tion after 12 weeks of treatment.
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In another RCT, there were no statistical differences in repigmen-
tation in participants treated with MEL from those treated with
NB-UVB [53].

In one study, the combined therapy (5-fluorouracil plus Er-YAG
laser plus NB-UVB) showed more repigmentation than NB-UVB
phototherapy alone (RR, 5.60; 95% CI, 2.31-13.59) [54].

The outcomes for other studies are listed in the Oral therapies
section [40,42,46], the Topical corticosteroids section [10], and the
Calcineurin inhibitors section [30].

One RCT [55] found no significant differences in repigmentation
between NB-UVB light plus a topical formulation including
Cucumis melo superoxide dismutase and catalase (Vitix), and
NB-UVB light alone.

One RCT [56] found no significant differences in repigmentation
between pseudocatalase cream and NB-UVB versus placebo and
NB-UVB.

One RCT [57] found no significant differences in repigmentation
between NB-UVB, topical pimecrolimus, and tacrolimus.

One RCT [58] found no differences in degrees of repigmentation
between targeted NB-UVB plus topical tetrahydrocurcuminoid
versus targeted NB-UVB alone.

One RCT [59] compared the efficacy of topical PUVA versus
NB-UVB. The treatment with NB-UVB was as efficient as with
topical PUVA and had fewer adverse effects.

Drawbacks Adverse effects associated with UVB phototherapy
were itching, hyperpigmentation and mild phototoxic effects.

Lasers One RCT [60] evaluated three different regimens of MEL.
Repigmentation initiation correlated with treatment number,
regardless of frequency. However, repigmentation occurred earlier
in the most frequently treated lesions (P = 0.0336).

Laser therapies associated with tacrolimus [28,29] (see
Calcineurin inhibitors section), topical calcipotriol [61] (see Topical
vitamin D analogues section), and topical hydrocortisone [11] (see
Topical corticosteroids section) were evaluated.

Three RCTs evaluated percentage of repigmentation >75%
[28,29] (see Calcineurin inhibitors section) [11]; (see Topical cor-
ticosteroids section).

One RCT [62] found that a combination of MEL and topical 1%
pimecrolimus was more effective than only MEL in achieving
repigmentation.

Drawbacks Laser therapy was associated with burning and/or
stinging, moderate to severe erythema, blisters, and edema.

Comments/implications for clinical practice On the basis of the
current evidence it appears reasonable to regard NB-UVB - alone
or plus tacalcitol - as the first-line treatment for moderate to severe
generalized vitiligo.

Treatment with MEL, alone or in combination with topical
vitamin D analogues, tacrolimus, or topical corticosteroids, seems
reasonable according to current evidence, but its utilization may be
reduced because of its availability.

Surgical interventions

Suction blister grafts One RCT [63] compared suction blister grafts
with thin split-thickness grafts. Although repigmentation rates
were compared, the study did not assess the primary outcome
greater than 75% repigmentation. The only outcome of interest was
adverse effects.
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In another RCT [64], participants either underwent transplanta-
tion of cultured autologous melanocytes plus PUVA therapy (CMP)
on one limb and PUVA only (PO) on another, or suction blister
transplantation plus PUVA (SBP) on one limb and cryotherapy plus
PUVA (CP) on another (see Oral psoralen plus ultraviolet A
section).

Punch grafts, minigrafts, and split skin grafts One RCT [51] assessed
minipunch grafting plus PUVAsol versus split-skin grafting plus
PUVAsol. One study [65] made a five-way comparison between
autologous skin minigraft plus 8-methoxypsoralen, minigraft plus
placebo, minigraft alone, 8-methoxypsoralen alone, and placebo
alone. No outcomes of interest were addressed and no adverse
effects were reported. One RCT [66] compared pigmentation
spread resulting from the use of a topical corticosteroid (0.1% fluo-
cinolone acetonide) after punch grafting versus PUVA therapy after
punch grafting (see Topical corticosteroids section).

One systematic review was found [67], based on case series only
(a total of 39 series, reporting on five different techniques). The
highest success rates occurred with split-thickness grafting and
suction blister epidermal grafting, with 87% of patients achieving
>75% repigmentation (sample-size weighted averages; 95% CI,
82-91 and 83-90, respectively). With minigrafting, 68% of the
patients (95% CI, 62-64) were successfully grafted. A trial compar-
ing minigrafting and suction blister epidermal grafting [68] con-
firmed the results of the review, although the outcome measure was
the proportion of patches rather than the proportion of patients.

In a placebo-controlled trial including 18 patients, the addition
of a melanotropin analogue applied topically on minigrafted
patches did not improve the success of the minigrafting [69].

Drawbacks Cobblestoning, superficial scarring, and variegated
appearance were associated with the minipunch grafting group. In
the split-skin grafting group, superficial scarring was observed in
all cases, as also were hypertrophic scarring, depigmentation, tire-
pattern appearance, milia formation, and rejection of grafts.

Melanocyte transplantation One RCT [70] assessed a technique
involving transplantation of epidermal cell suspension obtained
from a skin graft. No statistically significant difference was found
between the groups with respect to the number of participants
achieving greater than 75% repigmentation.

Drawbacks The only adverse effect reported [70] was one case of
bacterial infection at the recipient site.

Comments/implications for practice The data on surgical proce-
dures should be interpreted with caution, as they are derived mainly
from small case series and only scarce comparative trials, with
questionable designs and outcome measures.

Psychological therapy

One RCT [71] compared cognitive-behavioral therapy with person-
centered therapy and also with controls receiving no psychological
therapy. A total of 45 participants were enrolled. The study did not
assess any other outcomes of interest.

Comments/implications for clinical practice Studies that take into
account the effects of treatments on the patients’ quality of life and
global health, from the patient’s point of view, are needed.
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Key points

¢ A meta-analysis, one additional systematic review, and several
subsequent RCTs showed that NB-UVB, psoralen plus UVA light
(using sunlight or artificial light sources), and topical class 3
corticosteroids are effective in comparison with placebo in treating
generalized and localized vitiligo.

There is RCT evidence indicating that NB-UVB is at least as
effective as PUVA in achieving repigmentation of treated lesions.
RCTs have reported that concurrent topical calcipotriol potentiates
the efficacy of PUVA, but not the efficacy UVB. However, the
concurrent use of topical tacalcitol has been shown to increase
the efficacy of NB-UVB.

There is some RCT evidence that indicates that tacrolimus is as
effective as topical clobetasol propionate in treating vitiligo,
although no placebo-controlled trials were found. Evidence from
one RCT indicates that topical pimecrolimus is not effective in
treating vitiligo.

There is scarce RCT evidence on the efficacy of melagenine,
pseudocatalase, levamisole, and systemic antioxidant therapy.

We found limited evidence of the effectiveness of surgical
treatments for selected patients

We found that treatments were evaluated mainly in the short
term, with few comparative trials. The maintenance value of
therapies and the assessment of patients’ preferences, satisfaction,
and quality of life have not yet been adequately addressed. Patient
compliance is seldom reported in the studies.
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