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Editorial
Melasma and vitiligo are acquired disorders of pigmentation that,
despite recent advances, present a therapeutic challenge. This is partly
due to their complex pathogenesis. This article includes an evidencebased review of recent advances in the management of these diseases
and highlights promising novel and experimental approaches.
Several factors are implicated in the pathogenesis of melasma,
including genetic predisposition, ultraviolet radiation, thyroid disease,
pregnancy, oral contraceptives, and drugs. The current approach to
management incorporates a prevention strategy that includes sun
avoidance, a broad spectrum sunscreen, discontinuation of oral
contraceptives, avoidance of contact allergens and sensitizers, and
minimization of heat and friction in the skin [1]. An intrauterine
levonorgestrel-releasing device may be safer than oral contraceptives
when melasma is concerned [2].
Topical medications are first-line treatment for melasma. A triple
combination cream containing 0.05% tretinoin, 4.0%, hydroquinone
(HQ), and 0.01% fluocinolone acetonide is specifically used for
moderate-to-severe melasma together with sun protection measures.
This triple cream can be safely used for up to 24 weeks, with minimal
risk of skin atrophy after 6 months of use [1]. Additionally, a plethora
of adjunctive topical agents has emerged to assist in the treatment of
melasma, including mequinol, azelaic acid, arbutin, Kojic acid,
ascorbic acid, rucinol, resveratrol, N-acetyl glucosamine, niacinamide,
dioic acid, 4-n-butylresorcinol, oligopeptides, and botanicals such as
sylimarin, orchid extracts, and licorice extract [3,4]. Combining HQ
with any of the above products can be more effective than using HQ
alone. Nonetheless, the efficacy of most of these agents remains to be
demonstrated in randomized controlled studies despite promising in
vitro and animal data. Some of these compounds are contact
sensitizers and/or have other adverse effects.
4-n-butylresorcinol, a derivative of resorcinol, and oligopeptides are
novel tyrosinase inhibitors that have shown some promise in melasma
treatment [3]. A statistically significant reduction in the melanin index
on the treatment side was found in a randomized controlled split-face
trial in 23 patients with melasma treated with liposome-encapsulated
4-n-butylresorcinol 0.1% cream [5]. In a laboratory study, octapeptides
P16-18 outperformed HQ in inhibiting tyrosinase and decreasing
melanin content [6]. Hantash and Jimenez carried out a split-face,
double-blind, randomized and placebo controlled pilot study to
evaluate the efficacy of an emulsion containing 0.01% decapeptide-12
(Lumixyl cream) that was applied twice daily in 5 patients with
Fitzpatrick phototype IV and moderate, recalcitrant melasma [7]. All
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patients showed statistically significant improvement with minimal
side effects.
Although many botanicals have been used in melasma [8], there
have been only a few rigorously designed studies. Several plant extract
and phytochemicals effectively lighten epidermal melasma and
hyperpigmentation induced by UV exposure. Best results have been
reported with Chinese herbs, orchid extracts, ellagic acid, embilica,
licorice extract, mulberry extract, silymarin, and soybean extract.
Orchid extracts and sylimarin contain flavonoids that have antioxidant
properties. Side effects of botanicals include worsened
hyperpigmentation in some patients. Botanical extracts may play an
integrative role in the treatment of hyperpigmentation. Further studies
integrating botanicals with standard therapies are needed. Oral
antioxidants, such as procyanidin may be helpful in melasma.
Procyanidin, an oral antioxidant made from the French Maritime pine
has been used in melasma. Oral use improved melasma by 20% after 8
weeks in a randomized, controlled trial of 60 Philippino women [9].
Chemical peels are 2nd-line treatment, and should be combined
with topical medications and sunscreen [1]. Epidermal melasma can
improve with α-hydroxy acid, Jessner, or salicylic acid (oily skin) peels
whereas dermal/mixed melasma has been traditionally treated with
trichloracetic acid (TCA) 25-35% with or without Jessner solution.
Tretinoin mask and Obagi blue are promising new peels for melasma
[3]. A 10% tretinoin mask was applied for 1 hour, and the treatment
was repeated at 3-week intervals in an Italian study that included 20
female pts with skin types II-V [10]. Skin reddening lasted 3 days and
no patients developed vesicles, crusting or erosions. Moderate or
marked improvement was noted in all patients including darker skin
types, and there was no relapse at 1 year. The Obagi blue peel is
composed of TCA with a blue peel base that contains glycerine,
saponins and blue color base ensures a slow and uniform penetration
of TCA [3]. In a split-face comparative study involving 18 Korean
women with moderate-to-severe melasma, a 1550-nm fractional laser
was as efficacious as a 15% TCA peel after 4 weeks of therapy but
recurrence was observed at 12 weeks in the TCA peel group [11].
Tranexamic acid (TA) is a novel melasma treatment, and may be
considered as 3rd-line therapy in countries that has been approved for
this indication. TA decreases melanocyte tyrosinase activity by
preventing the binding of plasminogen to keratinocytes, which results
in reduction of prostaglandins and arachidonic acid, inflammatory
mediators involved in melanogenesis [12]. Oral TA has been reported
to lighten melasma in several studies. The usual dose is 250 mg 2-3
times daily. TA should be taken for at least 1 month, and duration of
treatment is more important than dose. Topical TA is ineffective and
can cause irritation [3]. Good results were obtained with intralesional
TA, as shown in a study of 100 Korean women with melasma [13]. TA
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has a good safety profile, is temperature stable, UV insensitive, and
does not become easily oxidized [3], thus providing a promising
therapeutic option.
Lasers have been tried with variable success; therefore, they can be
considered as 4th-line treatment. Their use has been associated with
adverse effects such as post-inflammatory hyperpigmentation/
mottling, rebound hyperpigmentation (multiple subthreshold
exposures),
hypopigmentation
(“confetti-like”
or
“guttate
hypomelanosis-like”), and depigmentation among others. Q-switched
Neodymium Yttrium Aluminum Garnet (Nd:YAG) is the most widely
used laser for melasma (fluence<5 J/cm2, spot size 6 mm, frequency 10
Hz) [3]. Five to 10 treatment sessions at 1 week intervals are required.
A modification of the protocol (“laser toning”) involving lower fluence
(1.6-3.5 J/cm2) has become increasingly popular because it has been
effective in most studies [14]. However, like other lasers, it has been
associated with adverse effects such as hypopigmentation,
depigmentation, and rebound hyperpigmentation. The combination of
intense pulsed light (IPL), targeting the epidermal component of
melasma, with q-switched Nd:YAG laser targeting both epidermal and
dermal components is a promising approach. It was recently tried in
patients with skin types III/IV that had mixed melasma [15]. Three
treatment sessions at monthly intervals were performed, and a
significant reduction in pigmentation was noted.
Therapeutic modalities in vitiligo reflect different modes of action
but treatment needs to be tailored to disease course and clinical
presentation, thus necessitating a customized approach. Differentiating
between the segmental and non-segmental forms is of utmost
importance because therapeutic options and prognosis differ [16].
According to a global Consensus Conference, the term vitiligo
encompasses all nonsegmental forms of vitiligo, including the
acrofacial, mucosal, generalized, universal, mixed, and rare variants
[17]. An assessment of personal and family history, skin phototype,
disease duration, extent and activity, Koebner phenomenon, and
quality of life is crucial to an effective management plan [16]. Topical
steroids, calcineurin inhibitors (pimecrolimus, tacrolimus), and
narrowband ultraviolet light B (NB-UVB) remain the mainstay of
vitiligo treatment. Still, a personalized approach to therapy is often
required, and patient has to be involved in the decision to “repigment”,
“depigment” or “camouflage”.
There is moderate evidence for the use of topical steroids but
adverse effects are a limiting factor to long-term use [18]. Intralesional
steroid injection is a novel approach to vitiligo treatment. A series of 9
patients that were treated successfully with intralesional triamcinolone
acetonide 3 mg/mL was recently reported [19]. All patients responded
with 80-90% repigmentation, and most patients maintained
repigmentation for years. This promising approach is worth trying in
patients with localized disease but its efficacy needs to be validated by
randomized controlled studies. Calcineurin inhibitors, especially
tacrolimus, are an alternative to topical corticosteroids for those skin
areas where potent topical corticosteroids are contraindicated, such as
the face, neck, and intertriginous areas.
Phototherapy (narrowband UVB (NB-UVB) and psoralen and UVA
(PUVA) is second-line treatment for vitiligo [16]. NB-UVB (311 nm)
phototherapy is as effective as PUVA and with fewer adverse effects
[20]. Recent in this field led to the development of handheld units for
home treatment of early onset vitiligo. Furthermore, targeted UVB
phototherapy devices, such as excimer lamps or lasers (308 nm peak)
can be useful in localized vitiligo, especially on cosmetically important
areas such as the face and neck. A review of randomized controlled
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trials shows that combination interventions are superior to NB-UVB
monotherapy; for example, combining calcineurin inhibitors [18] or
oral antioxidants, such as alpha lipoic acid, vitamins C and E [21], and
Polypodium leucotomos [22] with NB-UVB yields better results than
NB-UVB monotherapy. Combination of NB-UVB with laser
modalities has provided promising results. Mean improvement scores
were higher with fractional CO2 laser therapy followed by NB-UVB
than NB-UVB monotherapy [23]. Also, a triple combination treatment
with fractional CO2 laser plus topical betamethasone and NB-UVB can
be effective in refractory vitiligo [24]. Treatment with CO2 laser
ablation followed by 5-fluorouracil application may be beneficial in
acral vitiligo [25]. The above studies highlight an increasing interest in
laser treatment of refractory vitiligo.
Dexamethasone minipulse therapy for 3-6 months can be beneficial
in fast spreading vitiligo [26]. Nevertheless, in another study, oral
minipulse of steroid had only an adjunct value to NB-UVB and PUVA
and was not very effective by itself [27]. Oral Ginkgo biloba has been
effective in limited spreading disease [28] but the data is limited.
Tumor necrosis factor-α antagonists halt disease progression in
patients with progressive vitiligo [29] but this has yet to be studied in
clinical trials. Overall, no therapeutic modality provides a reliable way
to restrict the spread of disease. In a recent study, combination of
afemelanotide (analogue of α-melanocyte-stimulating hormone)
implant and NB-UVB phototherapy resulted in superior and faster
repigmentation than NB-UVB monotherapy in generalized vitiligo
[30]. Fifty five patients with skin phototypes III to IV were treated for 6
months and subsequently followed for 6 months. The study also
indicated that patients with lesions on the face and upper extremities,
and potentially those with darker skin, may have a more rapid
desponse to the combination therapy. This is a promising modality in
generalized vitiligo; however, diffuse hyperpigmentation induced by
afamelanotide may increase the visibility of lesions in fair-skinned
individuals [31].
Surgical modalities are a third-line treatment for vitiligo. They are
indicated for small areas in patients with stable disease for at least 1
year [16]. Absence of Koebner phenomenon is a prerequisite because
surgical modalities such as suction blister grafts can precipitate new
vitiligo at donor sites. The surgical modalities consist of tissue grafts
(full-thickness, split-thickness, and suction-blister grafts) and cellular
grafts (cultured melanocytes and non-cultured epidermal cellular
grafts) [20]. Although repigmentation rates are better with tissue
grafts, cellular grafts offer the advantages of treating large areas and
better cosmetic results than the tissue grafts [16]. Autologous
transplantation of melanocytes works best for focal and segmental
vitiligo [18] and offers an excellent treatment option for difficult to
treat locations. Because melanocyte stem cells reside in the outer rooth
sheath of hair follicles, suspension of ORS cells have been transplanted
onto vitiligo lesions offering a repigmentation of 65.7% of vitiligo areas
[32]. Other authors used single-cell suspensions of plucked hair
follicles [33]. Results of these studies demonstrate a therapeutic
potential of using melanocyte stem cells in vitiligo [34].
Several other experimental approaches to vitiligo management have
been published. Authors of an in-vitro study suggested that
administration of low-dose interleukin-10, interleukin-4, β-endorphin
and basic fibroblast growth factor offers a targeted therapy for vitiligo
[35]. Along the same lines, other authors have proposed therapies
targeting cytokine pathways such as interferon γ-axis for vitiligo.
Vitiligo has responded to tofacitinib [36], a Janus kinase inhibitor. The
above biologic therapies have yet to be supported by clinical studies.
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Furthermore, a need for improvement in the quality of the
methodology of randomized controlled trials has been emphasized
[18]. Inclusion of long-term follow-up, patient-rated outcomes, and
health-related quality of life measures in randomized controlled trials
will help to better evaluate existing and novel therapies for vitiligo [18].

References
1.
2.

3.
4.
5.

6.
7.
8.
9.

10.
11.

12.
13.
14.
15.

16.
17.

18.

Shankar K, Godse K, Aurangabadkar S, Lahiri K, Mysore V, et al. (2014)
Evidence-based treatment for melasma: expert opinion and a review.
Dermatol Ther (Heidelb) 4: 165-186.
Locci-Molina N, Wang A, Kroumpouzos G (2015) Melasma improving
spontaneously upon switching from a combined oral contraceptive to a
hormone-releasing intrauterine device: a report of four cases. Acta
Dermatol Venereol 95: 624-625.
Sarkar R, Arora P2, Garg VK1, Sonthalia S3, Gokhale N4 (2014) Melasma
update. Indian Dermatol Online J 5: 426-435.
Konda S, Geria AN, Halder RM (2012) New horizons in treating
disorders of hyperpigmentation in skin of color. Semin Cutan Med Surg
31: 133-139.
Huh SY, Shin JW, Na JI, Huh CH, Youn SW, et al. (2010) Efficacy and
safety of liposome-encapsulated 4-n-butylresorcinol 0.1% cream for the
treatment of melasma: a randomized controlled split-face trial. J
Dermatol 37: 311-315.
Ubeid AA, Do S, Nye C, Hantash BM (2012) Potent low toxicity
inhibition of human melanogenesis by novel indole-containing
octapeptides. Biochim Biophys Acta 1820: 1481-1489.
Hantash BM, Jimenez F (2009) A split-face, double-blind, randomized
and placebo-controlled pilot evaluation of a novel oligopeptide for the
treatment of recalcitrant melasma. J Drugs Dermatol 8: 732-735.
Fisk WA, Agbai O, Lev-Tov HA, Sivamani RK (2014) The use of
botanically derived agents for hyperpigmentation: a systematic review. J
Am Acad Dermatol 70: 352-365.
Handog EB, Galang DA, de Leon-Godinez MA, Chan GP (2009) A
randomized, double-blind, placebo-controlled trial of oral procyanidin
with vitamins A, C, E for melasma among Filipino women. Int J Dermatol
48: 896-901.
Ghersetich I, Troiano M, Brazzini B, Arunachalam M, Lotti T (2010)
Melasma: treatment with 10% tretinoin peeling mask. J Cosmet Dermatol
9: 117-121.
Hong SP, Han SS, Choi SJ, Kim MS, Won CH, et al. (2012) Split-face
comparative study of 1550 nm fractional photothermolysis and
trichloroacetic acid 15% chemical peeling for facial melasma in Asian
skin. J Cosmet Laser Ther 14: 81-86.
Tse TW, Hui E (2013) Tranexamic acid: an important adjuvant in the
treatment of melasma. J Cosmet Dermatol 12: 57-66.
Lee JH, Park JG, Lim SH, Kim JY, Ahn KY, et al. (2006) Localized
intradermal microinjection of tranexamic acid for treatment of melasma
in Asian patients: a preliminary clinical trial. Dermatol Surg 32: 626-631.
Polnikorn N (2010) Treatment of refractory melasma with the MedLite
C6 Q-switched Nd:YAG laser and alpha arbutin: a prospective study. J
Cosmet Laser Ther 12: 126-131.
Cunha PR, Pinto CA, Mattos CB, Cabrini DP, Tolosa JL (2015) New
insight in the treatment of refractory melasma: laser Q-switched Nd: YAG
non-ablative fractionated followed by intense pulsed light. Dermatol Ther
28: 296-199.
Ezzedine K, Eleftheriadou V, Whitton M, van Geel N (2015) Vitiligo.
Lancet 386: 74-84.
Ezzedine K, Lim HW, Suzuki T, Katayama I, Hamzavi I, et al. (2012)
Revised classification/nomenclature of vitiligo and related issues: the
Vitiligo Global Issues Consensus Conference. Pigment Cell Melanoma
Res 25: E1-13.
Whitton ME, Pinart M, Batchelor J, Leonardi-Bee J, González U, et al.
(2015) Interventions for vitiligo. Cochrane Database Syst Rev 2:
CD003263.

J Clin Exp Dermatol Res
ISSN:2155-9554 JCEDR an open access journal

19.
20.

21.

22.

23.

24.

25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

Wang E, Koo J, Levy E (2014) Intralesional corticosteroid injections for
vitiligo: a new therapeutic option. J Am Acad Dermatol 71: 391-393.
Taieb A, Alomar A, Böhm M, Dell'anna ML, De Pase A, et al.; Vitiligo
European Task Force (VETF); the European Academy of Dermatology
and Venereology (EADV); Union Européenne des Médecins Spécialistes
(UEMS) (2013) Guidelines for the management of vitiligo: the European
Dermatology Forum consensus. Br J Dermatol 168: 5-19.
Dell'Anna ML, Mastrofrancesco A, Sala R, Venturini M, Ottaviani M, et
al. (2007) Antioxidants and narrow band-UVB in the treatment of
vitiligo: a double-blind placebo controlled trial. Clin Exp Dermatol 32:
631-636.
Middelkamp-Hup MA, Bos JD, Rius-Diaz F, Gonzalez S, Westerhof W
(2007) Treatment of vitiligo vulgaris with narrow-band UVB and oral
Polypodium leucotomos extract: a randomized double-blind placebocontrolled study. J Eur Acad Dermatol Venereol 21: 942-950.
Shin J, Lee JS, Hann SK, Oh SH (2012) Combination treatment by 10 600
nm ablative fractional carbon dioxide laser and narrowband ultraviolet B
in refractory nonsegmental vitiligo: a prospective, randomized half-body
comparative study. Br J Dermatol 166: 658-661.
Li L, Wu Y, Li L, Sun Y, Qiu L, et al. (2015) Triple combination treatment
with fractional CO2 laser plus topical betamethasone solution and
narrowband ultraviolet B for refractory vitiligo: a prospective,
randomized half-body, comparative study. Dermatol Ther 28: 131-134.
Mohamed HA, Mohammed GF, Gomaa AH, Eyada MM (2015) Carbon
dioxide laser plus topical 5-fluorouracil: a new combination therapeutic
modality for acral vitiligo. J Cosmet Laser Ther 17: 216-223.
Singh A, Kanwar AJ, Parsad D, Mahajan R (2014) Randomized controlled
study to evaluate the eff ectiveness of dexamethasone oral minipulse
therapy versus oral minocycline in patients with active vitiligo vulgaris.
Indian J Dermatol Venereol Leprol 80: 29-35.
Rath N, Kar HK, Sabhnani S (2008) An open labelled, comparative
clinical study on efficacy and tolerability of oral minipulse of steroid
(OMP) alone, OMP with PUVA and broad/narrow band UVB
phototherapy in progressive vitiligo. Indian J Dermatol Venereol Leprol
74: 357-360.
Parsad D, Pandhi R, Juneja A (2003) Effectiveness of oral Ginkgo biloba
in treating limited, slowly spreading vitiligo. Clin Exp Dermatol 28:
285-287.
Webb KC, Tung R, Winterfield LS, Gottlieb AB, Eby JM, et al. (2015)
Tumour necrosis factor-Î± inhibition can stabilize disease in progressive
vitiligo. Br J Dermatol 173: 641-650.
Lim HW, Grimes PE, Agbai O, Hamzavi I, Henderson M, et al. (2015)
Afamelanotide and narrowband UV-B phototherapy for the treatment of
vitiligo: a randomized multicenter trial. JAMA Dermatol 151: 42-50.
Passeron T (2015) Indications and limitations of afamelanotide for
treating vitiligo. JAMA Dermatol 151: 349-350.
Mohanty S, Kumar A, Dhawan J, Sreenivas V, Gupta S (2011)
Noncultured extracted hair follicle outer root sheath cell suspension for
transplantation in vitiligo. Br J Dermatol 164: 1241-1246.
Vanscheidt W, Hunziker T (2009) Repigmentation by outer-root-sheathderived melanocytes: proof of concept in vitiligo and leucoderma.
Dermatology 218: 342-343.
Lee JH, Fisher DE (2014) Melanocyte stem cells as potential therapeutics
in skin disorders. Expert Opin Biol Ther 14: 1569-1579.
Lotti T, Hercogova J, Fabrizi G (2015) Advances in the treatment options
for vitiligo: activated low-dose cytokines-based therapy. Expert Opin
Pharmacother 16: 2485-2496.
Craiglow BG, King BA (2015) Tofacitinib Citrate for the Treatment of
Vitiligo: A Pathogenesis-Directed Therapy. JAMA Dermatol 151:
1110-1112.

Volume 7 • Issue 2 • 1000e106

Citation:

Cunha PR, Kroumpouzos G (2016) Melasma and Vitiligo: Novel and Experimental Therapies. J Clin Exp Dermatol Res 7: e106. doi:

10.4172/2155-9554.1000e106

Page 4 of 4

J Clin Exp Dermatol Res
ISSN:2155-9554 JCEDR an open access journal

Volume 7 • Issue 2 • 1000e106

