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Newer and upcoming therapies for melasma
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ABSTRACT

Melasma is one of the most common and distressing pigmentary disorders presenting to 
dermatology clinics. The precise cause of melasma remains unknown; however, there 
are many possible contributing factors. It is notably difficult to treat and has a tendency 
to relapse. The existing and most tried topical therapy is hydroquinone and the triple 
combination with tretinoin and corticosteroids, which is considered the gold standard for 
melasma. Besides that, azelaic acid, kojic acid, arbutin, ascorbic acid, glycolic acid and 
salicylic peels have also been tried with limited success. However, multiple novel topical 
agents are being investigated for their potential as hypopigmenting agents with unique 
mode of action. But, further trials are required to study their efficacy and safety before they 
can be further recommended. The article highlights these newer formulations and also 
briefly mentions about the newer chemical peels and the much hyped lasers in treating 
this difficult and frustrating condition.
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INTRODUCTION

Melasma is the most common pigmentary disorder 
among Asians. It is commoner in women, especially 
in their reproductive years, but about 10% cases occur 
in men. In an Indian study by Sarkar et al, melasma in 
men was seen in 20.5% patients and was clinically and 
histopathologically similar to melasma in females. [1] 
Different therapeutic modalities, especially the gold 
standard hydroquinone have been used in the treatment 
of melasma. However, the disorder is difficult to treat, 
particularly in dark-skinned individuals. The existing 
modalities which are used include hydroquinone, 
retinoic acid, kojic acid, azelaic acid, and peeling agents 
like glycolic, trichloroacetic acid, salicylic and lactic 
acid. Physical agents like lasers and dermabrasion 
have also been tried with limited success.

These modalities have their inherent side effects, 
especially on prolonged usage, have limited efficacy 
and more often than not, the condition relapses on 
discontinuation of therapy. As there is no perfectly 
satisfactory agent for melasma, research is ongoing 
to develop newer, safer and innovative treatment for 
treating this psychosocial disorder, causing profound 
cosmetic disfigurement, significant stress and 
embarrassment to the patient.[2,3]

This article focuses on newer and experimental 
agents, which could potentially be used as treatment 
for melasma. Although many of them are still in the 
experimental /research trial phase, they are being 
discussed because they could offer a ray of hope in the 
future. These agents have been classified according 
to the basis of the origin of the pharmacological 
compounds [Table 1]. However, for the purpose 
of discussion, they can be clubbed based on their 
mechanism of action as tyrosinase inhibitors, 
those which inhibit transfer of melanosomes, 
melanocytotoxic agents and antioxidants [Table 1].

A number of synthetic and botanical compounds derived 
from natural sources, which are being investigated for 
their potential role in reducing melanin production and 
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pigmentation, are also discussed in the article. Although 
experimental evidence suggests their possible benefits, 
dependable controlled trials are mostly lacking. Some 
of the compounds are formulated in combination 
products and marketed by pharmaceutical companies 
while others are available as ingredients of over-the-
counter preparations. The therapies currently used for 
melasma are mainly topical; however, supplemental 
role of systemic agents is also highlighted in this article. 
The article ends with the discussion of newer physical 
modalities, especially useful in patients, resistant 
or intolerant to topical therapy. The newer peels and 
lasers albeit costly may prove to be efficacious even 
in dark-skinned patients besides having the merit of 
avoiding regular and long term application, and thereby 
avoid the side effects of long term continuous topical 
therapy. There has been enormous ongoing research for 
deciphering newer therapeutic modalities for melasma, 
but there is still a long way to go.

NEWER AND EXPERIMENTAL AGENTS

Aloesin is a C glycosylated chromone, derived from 
aloe vera and has been proven to competitively inhibit 
hydroxylation of tyrosinase to DOPA and oxidation of 
DOPA to dopachrome. Although there are no human 
studies on melasma, it has been demonstrated that 
aloesin modulates melanogenesis in dose-dependent 
manner via competitive inhibition of tyrosinase 
in vitro[4] and in pigmented skin equivalents[5] using 
enzyme kinetics on human melanocyte cell lysates. 
Choi et al studied the inhibitory effect of aloesin on 
human volunteers in a randomized comparative 

trial where the subjects were UV irradiated (210 mJ) 
on volar forearm and were divided into 4 groups: 
vehicle control, aloesin-treated, arbutin-treated and 
aloesin and arbutin-treated. Aloesin and/or arbutin 
were administered 4 times a day for 15 days. The 
results revealed that aloesin suppressed pigmentation 
by 34%, arbutin by 43.5%, and the co-treatment by 
63.3%, compared with the control (N = 15; P < 0.05) 
and in a dose-dependent manner.[6] Hence, aloesin 
is a potential therapeutic agent in melasma and is 
being currently used in several over-the-counter 
cosmeceutical combinations.

Flavanoids: These are benzopyrene derivatives, 
which can be classified into flavones, flavanols, 
isoflavones, flavanones and anthocyanidins. They 
have the advantage of formulation into nanocapsules 
so that they are protected until they reach an active 
site of melanin synthesis where they exert a powerful 
reducing action, have antiradical activity, and act as a 
substrate competitor for the tyrosinases. An in vitro 
comparative study of this bioflavonoid factor on skin 
implants incubated for 15 hours with L-dopa and 0.1% 
bioflavonoids, control explants, and reference (1% 
hydroquinone) explants showed that bioflavonoids 
totally inhibit pigment induced by DOPA oxidation.[7] The 
depigmentation action of bioflavonoids was supported 
histopathologically too, and the depigmentation factor 
of bioflavonoids appeared relatively free from side 
effects. The citroflavonoids also have antiinflammatory, 
antiirritant and antiallergic properties.

Ellagic acid: It’s a naturally occurring polyphenol 

Table 1: Topical therapies for melasma-plant and non-plant derivatives

Mechanism of action Plant derivatives Non-plant derivatives
Competitive	tyrosinase	inhibition Azelaic	acid,	arbutin,	deoxy	arbutin,	

aloesin,	kojic	acid,	flavanoids,	saponin,	
oregonin,	yohimbine

Hydroquinone	and	its	derivatives	e.g.	
mequinol,	N-acetyl-4-S-cysteaminylphenol	and	
gentisic	acid;	glutathione	and	epicatechin

Non	competitive	tyrosinase	inhibition Glabiridin,	hydroxystilbenes	(Resveratol,	
Genitol);	piceatannol;	mulberry;	
polyphenols

Haginin	A	and	N	Acetyl	Glucosamine

Newer	tyrosinase	inhibitors(require	further	 in 
vivo and in vitro	studies)

Diaryl	propane Hydroxyphenol	naphthol;	calycosin	and	
quinolines

Reduces	the	transfer	of	melanosomes	from	
melanocytes	to	keratinocytes	or	melanin	transfer	
(serine	protease	inhibitors)

Niacinamide;	soy	(Soyabean	trypsin	
inhibitors)

Reduces	tyrosine	oxidation P	coumaric	acid
Copper	chelation,	antioxidant	and	inhibits	
melanocyte	proliferation

Ascorbic	acid;	ellagic	acid

Removes	keratinocytes,	shortens	cell	cycle,	and	
facilitates	rapid	pigment	loss,	 interferes	with	
pigment	transfer	and	penetrates	penetration	of	
other	agents

Liquirtin Hydroxyl	acids;	retinoids
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isolated from strawberries, green tea and geranium 
and acts by dose dependant inhibition of tyrosinase 
activity in B16 melanoma cells comparable to arbutin. [8] 
In a study on guinea pigs, ellagic acid prevented UV-
induced pigmentation similar to hydroquinone.[9] In a 
study on guinea pigs, 6 weeks oral intake of ellagic 
acid was found to produce similar whitening effect as 
L ascorbic acid.[8] The skin-whitening effect of ellagic 
acid is probably due to inhibition of the proliferation 
of melanocytes and melanin synthesis by tyrosinase in 
melanocytes, without injuring cells. Thus, ellagic acid 
may be used as an effective whitening agent for the 
skin without undesirable side effects.

Gentisic acid: It is derived from Gentian roots and is a 
safe and effective topical skin lightening agent. Its alkyl 
ester, especially methyl gentisate is highly effective and 
less cytotoxic than hydroquinone. In a comparative 
in vitro study by Curto et al, 4 depigmenting agents, 
namely hydroquinone, kojic acid, arbutin, magnesium 
ascorbyl phosphate and synthetic esters of gentisic 
acid were studied for their tyrosinase inhibitory effects 
where mammalian melanocyte cell cultures and cell-
free extracts were used. The study demonstrated that the 
smaller esters of gentisic acid shared an ability to inhibit 
melanogenesis without cytotoxicity and mutagenesis.[10]

Hydroxycoumarins: Coumarins are lactones of 
phenyl propanoic acid with benzopyranone nucleus. 
The natural derivatives of coumarins include 
aloesin, which has been proven to have tyrosinase 
inhibitory properties. The hydroxycoumarins are 
novel antioxidants, which have alpha tocopherol like 
structure and strongly inhibit tyrosinase in cultured 
human melanocytes and cell homogenates, besides 
having scavenging and quenching activities.[11]

Natural derived botanical extracts: A recent trend 
is to develop newer natural derived extracts for the 
purpose of skin lightening. A number of plant-derived 
products are being studied for their depigmenting 
role in melasma and other pigmentary disorders. In 
an in vitro study by Hwang et al, 101 plant extracts 
were studied for inhibitory effect against tyrosinase, 
L-dopa oxidation and melanin synthesis in B16 
melanoma cells. Of these extracts, Broussonetia 
kazwoki, B. papyrifera, Cornus officinalis, Rhus 
javanica and Pinus densiflora inhibited tyrosinase and 
DOPA oxidation in dose-dependent manner.[12] These 
botanicals have the advantage of being efficacious, and 
most importantly, they would be the drugs of choice in  

future being free from any complications.

Rucinol (4-n butyl resorcinol): It is a phenolic derivative, 
which inhibits both tyrosinase and tyrosinase related 
protein. In a prospective, double-blind, randomized, 
vehicle-controlled, split-face comparative trial, 
32 female patients with melasma were treated with 
rucinol serum 0.3% or vehicle, which was applied 
twice daily for 12 weeks followed by a 12 week 
follow-up. After 12 weeks, clinical pigmentation 
scores were lower than the vehicle-treated site, and 
the difference was statistically significant (P < 0.027). 
This preliminary study demonstrated the tolerability 
and efficacy of rucinol in melasma.[13]

A recent modification of 0.3% serum into 0.1% 
liposomal cream, which leads to an improved 
stabilization and enhanced penetration, has been 
studied to be effective in melasma. In a study by Huh 
et al, 23 patients with melasma were included in a 
randomized, double-blind, vehicle-controlled, split-
face study with rucinol cream compared to vehicle-
applied twice daily for 8 weeks, and significant 
(P value 0.043) improvement was seen in melanin 
index with more than 60% patients reporting subjective 
improvement.[14]

Soy: It is a plant derivative found in tofu products as well 
as in soyabeans and soy milk. Its primary metabolites 
genistein and diadzein have the active ingredients STI 
(Soy Trypsin Inhibitor) and Bowman Birk Inhibitor 
(BBI), which act by inhibiting melanosome transfer 
to keratinocytes and also have antioxidant properties. 
Wall et al conducted a parallel, randomized, double-
blind, vehicle-controlled study with 65 female patients 
with mottled pigmentation where the preparation 
was applied twice daily for 12 weeks. There was a 
significant improvement (P < 0.005) in pigmentation, 
skin tone and texture in the treated group.[15] Hence, 
although not used in melasma, it could be a promising 
agent.

Silymarin: It’s a naturally occurring polyphenol 
flavanoid compound or flavolignans, derived from 
thistle plant Silybium marinum, which has been 
found to have inhibitory effects on melanogenesis in 
mouse melanocyte cell lines.[16] However, the human 
studies for role in melasma are lacking.

Alphalipoic acid / thioctic acid / dihydrolipoic acid: It’s 
a disulphide derivative of octanoic acid and is known 
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as a universal antioxidant for it is both fat and water-
soluble, and thus acts in both lipid cell membrane 
and aqueous compartment of melanocytes. The newer 
combination product with zinc that is sodium zinc 
dihydrolipoyl histidinate has been studied by Tsuji 
Naito et al on B16 melanoma cells and found to inhibit 
dopachrome formation.[17] It may thus act as a novel 
skin lightening agent for melasma, provided human 
trials are undertaken.

Dioic acid: It belongs to the dicarboxylic acid group, 
which have 2 carboxylic acid with carbon atoms ranging 
from 2 to 24. Octadenedioic acid, a monounsaturated 
dicarboxylic acid, derived from oleic acid, acts as 
agonist to nuclear PPAR, which regulates tyrosinase 
transcription and melanosome transfer. A study by 
Tirado-Sanchez et al on 96 Mexican female patients 
with melasma showed that dioic acid is an effective 
and highly tolerated skin product for melasma. It 
was an open, comparative, 12 week trial in which 
Melasma Activity Scoring Index (MASI) scores were 
compared between patients applying dioic acid twice 
and 2% hydroquinone cream twice daily. Although the 
difference in efficacy or side effects was not found to be 
significant (P value 0.287) between the 2 groups, the pre 
and post-treatment (after 12 weeks) difference in MASI 
scoring was significant (P value 0.001).[18]

Green tea: This most popular beverage has green 
tea phenols (EGCG, epigallocatechin, catechin, 
gallocatechin gallate and epicatechin gallate) of which, 
the most important and pharmacologically most potent 
is epigallocatechin gallate (EGCG), which has been 
demonstrated to modulate melanin production in dose-
dependent manner and also posses antiinflammatory 
properties.[19] Dong et al studied the mechanism of 
action of EGCG on Mel Ab cells in vitro and found that 
it downregulates MITF and tyrosinase production.[20] 
However, the studies of green tea phenols in human 
beings are limited because of stability and penetration 
issues.

Octadecenedioic acid (ODA): is a dicarboxylic acid 
with structural similarity to azelaic acid. Its skin 
whitening effects are mediated not by inhibition of 
tyrosinase but by the stimulation of PPARs, which are 
nuclear receptors modulating synthesis of tyrosinase 
mRNA. [21] ODAs have been studied in vivo in a clinical 
comparative study on 21 Chinese volunteers where 
1% ODA cream was applied on forearm for 8 weeks 
with a further follow-up of 4 weeks and compared 
to an application of 2% arbutin applied on the other 

forearm.[22] The  assessment was done by chromometric 
and mexametric analysis at baseline and every 2 weeks 
for 12 weeks where the melanin index decreased by 
21.2% in 76% volunteers, and there was lightening 
effect in 90% individuals by upto 11%. Thus, ODAs 
are a future ray of hope for cosmetic formulations 
for melasma. Its main advantages are its flexibility in 
formulations over a broad pH range.

Orchid extracts: Tadokoro et al conducted a double-
blind, comparative, split-face, prospective trial on 48 
female patients with melasma and/ or lentigines to 
assess an in vivo efficacy of a cosmetic formulation 
containing orchid extracts, compared to 3% vitamin 
C derivative. The patients applied the orchid extracts 
cream formulation and 3% vitamin C formulation on 
either side of the face for 8 weeks, and the efficacy was 
evaluated clinically by colorimetric measurements 
and subjectively using a questionnaire, which showed 
improvement with both modalities.[23] Thus, the study 
highlighted that the orchid-rich plant extracts possess 
efficacy, similar to vitamin C derivative in whitening 
melasma and lentigines.

Mequinol / 4 hydroxy anisole: It is a derivative of 
hydroquinone, which is a more effective competitor of 
tyrosinase and has lesser side effects. In a pilot, small 
case series of 5 men with melasma by Keeling et al, the 
topical solution of 2% mequinol and 0.01% tretinoin 
was applied twice daily for 12 weeks and patients 
followed for 16 weeks. Complete clearance was noted 
in 4 patients, and moderate improvement was noted 
in single patient, and the results were maintained at 
follow-up 4 weeks after discontinuation of drug. The 
drug was well-tolerated however, the study size was 
small.[24]

Linoleic acid: It is an unsaturated, 18 carbon fatty acid, 
derived from hydroxylated botanical oils e.g. safflower. 
It is known to accelerate tyrosinase degradation 
and accelerates turnover of stratum corneum. 
Lincomycin is a lincosamide antibiotic, produced by 
actinomycete streptomyces lincolensis, which inhibits 
melanogenesis post-transcriptionally. The efficacy of 
these drugs is proven in in vitro studies. In a study by 
Lee et al, it was observed that 2% lincomycin mixed 
with 0.05% betamethasone valerate and 2% linoleic 
acid caused significant improvement in pigmentation 
(P < 0.05) in 47 patients with melasma in a 6 week, 
double-blind, randomized-controlled trial as compared 
to vehicle or lincomycin with betamethasone, with 
the formulations to be applied every night for 6 
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weeks. MASI scoring and objective assessment was 
done every 2 weeks.[25] Newer liposomal formulation 
of linoleic acid (0.1%) ensures more solubility in an 
aqueous solution, and thereby, enhanced efficacy at 
lower concentration possibly by enhanced penetration 
of linoleic acid into melanocytes.[26]

Magnolignan (2,2`-Dihyroxy 5,5` dipropyl biphenyl): 
It is a phenolic derivative, which decreases maturation 
of tyrosinase and accelerates its degradation as 
revealed by Western Blot assays, pulse labeling and 
immunoprecipitation studies.[27] Its cream formulation 
(0.5%) was studied by Takeda et al on 51 female 
patients with melasma in an open study for 6 months, 
which showed significant subjective improvement 
and improvement in MASI scores in pigmented 
areas (P value < 0.05) without any side effects.[28] A 
double-blind, randomized, comparative, clinical trial 
was conducted on 43 subjects to assess the effect of 
magnolignan on UV- induced pigmentation, which 
showed significant decrease in the pigmentation scores 
after 3 weeks of application of 0.5% magnolignan 
cream versus placebo and no serious side effects.[29]

Tranexamic acid: (Trans-4 (aminomethyl) cyclohexane 
carboxylic acid): It is a lysine analogue, known to have 
antiplasmin activity and hence decreases alpha-MSH, 
which stimulates melanin synthesis. In an open study 
by Lee et al on 100 Korean women with melasma, 
tranexamic acid given intradermally (4 mg/ml) every 
week for 12 weeks caused significant decrease in 
MASI score (P value < 0.05), and 76.5% subjects 
reported lightening of melasma with minimal side 
effects.[30] Tranexamic acid is temperature-stable, not 
UV sensitive and does not get oxidized easily. Thus, 
it acts as an ideal choice for composition in skin 
lightening creams. The newer topical preparation of 
tranexamic acid cetyl ester HCl is available in cosmetic 
formulations. Fox did a clinical trial on 25 melasma 
patients in which tranexamic acid emulsion was 
applied for 5 to 18 weeks, and 80% subjects reported 
marked subjective improvement within 8 weeks 
without any significant side effects.[31]

Cinnamic acid: It is a phenylpropanoid derivative, 
occurring in plants of cassia and ginseng, which 
inhibits tyrosinase activity as studied on human 
and guinea pig melanocytes.[32] In an in vitro study 
on human and guinea pig melanocytes (Melan A), 
treatment with 100 ppm of cinnamic acid resulted 
in significant reduction in melanin production by an 
inhibitory effect on tyrosinase activity and reduced 

tyrosinase expression in Melan A cells.[32] In a study by 
Tan et al, cinnamic acid (2 mmol/L; 0.5 mmol/L) showed 
tyrosinase inhibitory activity, which was significantly 
higher than hydroquinone (0.5 mmol/L). [33]

A novel formulation pyronyl acrylic acid esters 3a-
i, which shares the structural features of kojic acid 
and hydroxylated cinnamic acid, was studied in an 
in vitro study by Kang et al for its inhibitory action 
on tyrosinase enzyme and was found to be more 
efficacious than kojic acid.[34]

Pidobenzone /k5 lipogel/ L- proline 5-oxo-4-
hydroxyphenyl ester: It is a proline analogue with 
a benzene ring structure. In a prospective trial by 
Zanieri et al. on melasma patients, topical treatment 
with pidobenzone 4% applied twice daily for 16 weeks 
caused reduction in MASI scores by at least 50% in 
as many as 70% patients.[35] The side effects were also 
minimal. Thus, pidobenzone may serve as a useful, 
reliable and safe treatment for this relapsing resistant 
condition.

NOVEL COMBINATION TOPICAL PREPARATIONS

A combination, which has been studied in a 
randomized, double-blind, comparative trial with 80 
patients of mixed ethnicities with facial dyschromias, 
was that of kojic acid, emblica extract and glycolic 
acid. This formulation and 4% hydroquinone cream 
were applied in 2 groups of patients twice daily for 
12 weeks. The study revealed no statistical difference 
between both sides (P value < 0.05) though the side 
effect profile was better with the novel formulation.[36]

Another combination formulation containing 
hydroquinone, hyaluronic acid and glycolic acid was 
studied by Guevara et al in an open trial in 15 Latin 
American women with melasma, with twice daily 
application of the cream for 12 weeks.[37] The results 
revealed significant decrease in MASI scores of 64% 
patients, and mexametry showed an improvement in 
93% patients. Mild irritation was recorded in 53% 
patients.

AGENTS ACTING AT MOLECULAR AND DNA LEVELS

The quest of finding newer depigmenting agents for 
melasma has shifted to the molecular and DNA level. 
Antisense oligonucleotides (ASOs), which modulate 
the synthesis of key enzymes of melanogenesis, 
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namely tyrosinase, TRP1 and TRP2 by interacting 
with targeted mRNA at translational level, have 
also been investigated for their in vivo and in vitro 
depigmenting effects.[38] A study conducted by Lazou 
et al demonstrated that ASOs, which modulate the 
synthesis of TRP1/Phosphokinase C Beta, lead to skin 
whitening effect. In vitro, there was a reduction in the 
reaction rate and decreased enzyme activity of DOPA 
oxidase. A randomized-controlled trial was conducted 
on 30 Asian women with pigmented spots, and the 
formulation was applied twice daily for 8 weeks on 
pigmented and non-pigmented skin, which showed 
the lightening effect produced by the formulation to be 
significant (P < 0.05) in both the pigmented and non-
pigmented skin as assessed by objective parameters.[38] 
Thus, these antisense nucleotides are a new generation 
of active cosmetic ingredients with safety and stability, 
which can be utilized in melasma.

ORAL AGENTS

Oral antioxidants
In a randomized, double bind, placebo-controlled trial, 
a combination of oral proanthocyanidin plus vitamin 
A, C, and E was assessed in 60 Phillipino females with 
bilateral epidermal melasma. The antioxidants were 
taken twice daily for 8 weeks and were compared 
with placebo intake by mexametric and MASI score 
analysis.[39] There was significant reduction in MASI 
scores (P = 0.001)) and pigmentation by mexametry 
(P value < 0.0001) in malar regions. The combination 
was also well-tolerated.

Pycnogenol, a standardized plant extract, obtained 
from the bark of the French maritime pine Pinus 
pinaster, has evoked great interest in the management 
of melasma. Between 65% and 75% of pycnogenol are 
procyanidins, comprising of catechin and epicatechin 
subunits with varying chain lengths. It also has 
polyphenolic monomers, phenolic or cinnamic acids 
and their glycosides. Its main advantage lies in the high 
bioavailability, synergistic action of its constituents 
and low incidence of side effects on oral intake. It also 
has antioxidant and antiinflammatory properties as it 
doubles the intracellular synthesis of anti-oxidative 
enzymes and scavenges free radicals due to the 
aromatic rings bearing one or more hydroxyl groups. 
It also causes regeneration and protection of vitamin C 
and E.

A clinical study on efficacy of pycnogenol in 30 
melasma patients by Ni et al showed a decrease in 

pigmentary intensity (P < 0.001) and melasma area 
index (P < 0.001) with 75 mg daily oral intake (25 mg 
3 times a day) of pycnogenol for a total of 30 days in 
80% of the patients.[40] No side effect was observed, 
and blood and urinary parameters were within normal 
range. Moreover, several other associated symptoms 
such as fatigue, constipation, pains in the body and 
anxiety also improved.

Oral agents used topically
Among the oral antioxidants, ascorbic acid is well-
known for its efficacy as depigmenting agent. 
However, due to the unstable nature of vitamin C 
(rapid oxidation in aqueous solutions on topical 
application), a formulation containing 25% L ascorbic 
acid and chemical penetration enhancer was evaluated 
for efficacy and stability in melasma patients.[41] 
40 patients were treated in an open, uncontrolled 
trial with a commercial preparation applied topically 
for 16 weeks, and patients were assessed every 4 
weeks using MASI and mexameter scoring There 
was significant decrease (P < 0.05) in the degree 
of pigmentation by both parameters, and also an 
improved quality of life was noted with decrease in 
melasQOL scores.

Zinc is another oral antioxidant, antiinflammatory 
agent, which has been extensively studied in 
pigmentary disorders, which has peeling and exfoliating 
properties and reduces melanin production. Sharquie 
et al conducted an open clinical trial with 28 patients 
of melasma who applied Zn SO4 cream twice daily for 
8 weeks and were followed for MASI scoring every 2 
weeks till 3 months after stopping the treatment. There 
was 49.78% improvement in the mean MASI scores 
(P < 0.005), which was maintained at even 3 month 
follow-up visit. No side effects were noted, except mild 
burning sensation in few patients. [42] Thus, zinc might 
serve as a new, effective, safe, non-costly formulation 
for melasma with long-lasting effects.

CHEMICAL PEELS

The main advantage of chemical peels lies in the 
fact that they can be tailored for use according to the 
needs of the patient and can be used synergistically 
with other in-office procedures and topical creams to 
achieve synergistic effects.

Chemical peels for treating melasma may be superficial 
or medium depth peels.
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Alpha and beta hydroxy peels like glycolic, salicylic, 
Jessner’s, TCA, azelaic acid peels have been studied 
extensively for their therapeutic benefits in resistant 
melasma. Deeper peels are generally not used for 
melasma as they are associated with complications e.g. 
hypopigmentation and hyperpigmentation, scarring, 
keloid formation, secondary infection, allergic 
reaction, acneiform eruption, persistent erythema, 
milia formation and improper healing. The newer 
peels are being reviewed for their use in resistant cases 
of melasma.

In a study by Sharquie et al, 12 patients (Fitzpatrick IV) 
with epidermal melasma were treated with 92% (full 
strength) lactic acid as a peeling agent, applied every 
3 weeks for a total of 2 - 6 sessions and were followed 
every 3 weeks for a total of 6 months. There was a 
mean decrease in MASI and photographic assessment, 
the difference being statistically significant (P < 0.05). 
No relapse or major side effects were seen at 6 month 
follow-up.[43]

Lactic acid peels have also been compared with 
Jessner’s as therapeutic modality on 30 patients with 
epidermal melasma (Fitzpatrick IV). In a split-face 
comparative trial, peeling was done on either side 
with 92% pure lactic acid (full strength) and Jessner’s 
solution every 3 weeks for 2 - 5 sessions and followed 
till 6 months after last treatment session. All patients 
showed marked clinical improvement with significant 
decrease in MASI on both sides (P < 0.05), but no 
statistically significant difference in pigmentation 
between the 2 sides.[44] Thus, lactic acid can be a 
safe, effective and less costly peeling alternative for 
melasma.

Pyruvic acid: It is a naturally-derived alpha keto 
acid, formulated in hydroethanolic vehicle, used in 
concentration of 40% - 70% as a superficial peeling 
agent. 20 patients of melasma, photodamage and 
scarring were treated for 4 sessions of  50% pyruvic 
acid in an erythemogenic base at 2 weeks intervals. It 
appeared to be well tolerated when assessed clinically 
and by noninvasive methods. Further studies would 
be required with this chemical peel in dark skinned 
subjects.[45]

Tretinoin peels: In an Indian study, on 10 patients 
with melasma, 1% tretinoin and 70% glycolic acid 
peels were applied in a split-spaced study, weekly for 
12 weeks, and the patients were assessed by MASI 

scoring. There was statistically significant difference 
(P < 0.001) in pre and post MASI scoring on both 
sides; however, the difference between the 2 sides was 
not significant. Both the peels were well-tolerated.[46] 
A recent study by Ghersetich et al, using a modification 
i.e. 10% tretinoin peel mask on 20 melasma patients, 
has shown that there was significant improvement 
(P<0.05) after the peels.[47]

Another new peeling agent is acidified amino acid peels, 
which are carboxylated acidic amino acids, created by 
dissolution and acidification of natural amino acids 
due to their potent antioxidants, tyrosinase inhibitory 
and exfoliant action and are, therefore, effective 
against melasma.[48] As they have an alkaline pH (close 
to physiological pH), they are well-tolerated, especially 
in patients with dry and sensitive skin. They also offer 
hydration benefits by virtue of their amino acid group 
and are well-tolerated by patients. In a single-blind, 
randomized study, 31 patients with melasma were 
treated with 12 serial peels every 2 weeks for 6 months. 
There was significant decrease in MASI scoring (P < 
0.05) at 3 and 6 months on both the sides, but the 
difference between the 2 sides was not significant. 
The side effect profile of amino acid peels was better 
than glycolic acid as they were less irritating.[49] In a 
case report of resistant melasma, amino acid peels 
used in combination with triple combination topical 
therapy resulted insatisfactory lightening after single 
application without any side effects.[48]

Another potential peeling agent, which has been 
successfully tried in post-acne hyperpigmentation and 
can be used for melasma in future, is mandelic acid, 
an aromatic alpha hydroxy acid. Chemically, it is alpha 
hydroxy benzene acetic acid. It is extracted from bitter 
almonds and has an advantage of causing less irritation 
as its large molecular weight causes slow penetration 
into the skin.[50] It is available in algae extract gel or 
lotion base in concentration of 2% - 10% in isolation 
and also in combination with other topical vitamins 
C and E. Its use as a skincare modality was pioneered 
by Dr James E. Fulton, and its efficacy, studied in 
1100 patients in an open uncontrolled study over 3 
years, has shown promising results. It was applied as 
peeling agent in concentration of 30% - 50% weekly 
or biweekly and used as a face wash (2%) in patients 
with melasma. In some patients, a 50% improvement on 
weekly application of 10% lotion has been reported after 
a period of 1 month. [51] There was significant sustained 
effect even in dermal melasma, and no post peel 
hyperpigmentation was recorded. Its advantage lies in 
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its synergistic effects with lasers and lesser side effects 
like erythema, crusting thus ensuring better compliance.

Another chemical peel on the horizon is lipohydroxy 
acid. It is a salicylic acid derivative with an additional 
fatty acid chain, thereby imparting increased 
lipophilicity and greater keratolytic effect. It has 
good penetration throughout the epidermis but less 
deeply than salicylic acid or glycolic acid. It targets 
corneosomes and detaches them in the stratum 
corneum without modifying keratin, resembling 
normal turn over. Its pH is same as that of skin, hence 
tolerability is better, and it does not require any 
neutralization.[52]

Chemical peels have been used alone as well as in 
combination with lasers and topical therapy to achieve 
desired synergistic effects in a shorter duration of time 
even in resistant cases.[53,54] Lee et al treated 25 patients 
with recalcitrant facial pigmentation with combination 
of Jessner’s / TCA peels and Q switched Alexandrite / 
Pulsed Dye Laser at same session achieving good to 
excellent results in 63% patients.[54] The peels have 
also been used in combination with topical ascorbic 
acid and triple combination in dark-skinned patients 
to achieve better results and patient satisfaction.[55,56]

LASERS

They may be the recent treatment of choice only 
for resistant melasma, especially in fair-skinned 
patients. Although conventionally lasers were 
incapacitated because of limited efficacy, higher rates 
of recurrence and side effects e.g. post inflammatory 
hyperpigmentation, recently the lasers (especially 
fractional) have found to be useful even in dark-
skinned patients. Of course, cost of therapy is still a 
big deterrent in routine use of lasers in all cases of 
melasma, therefore, its use is still reserved only for 
resistant, recalcitrant cases.

Fractional photothermolysis are the most debated 
topic regarding therapeutic role of lasers in melasma. 
Rokhsar conducted a pilot study to assess the efficacy 
of fractional photothermolysis (1535,1550 nm) 
on 10 patients with resistant melasma. [57] After 
4 - 6 sessions, 60% patients achieved 75% - 100% 
clearance of pigmentation, and only single patient 
reported post inflammatory pigmentation (PIH). Since 
there is no downtime or complications, this modality 
was further evaluated for treating melasma.

Another clinicohistopathological study by Goldberg 
et al on 10 patients with epidermal melasma treated 
with 1550-nm fractional erbium: glass laser every 2 
weeks for a total of 4 sessions showed that clinically 
good improvement occurred in 6 (skin type III) and fair 
(skin type IV) in rest of 4 subjects.[58] The mechanism 
of clinical improvement was histopathologically 
proven to be due to decreased number of melanocytes 
and relative absence of melanin in surrounding 
keratinocytes consistent with elimination process.

However, a recent, open interventional prospective 
study by Lee et al on 25 Asian patients with melasma 
showed that after receiving 4 monthly sessions 
of fractional 1550 nm laser, there was significant 
improvement in mean MASI in 60% patients after 
4 weeks of treatment. However, there was relapse in 
melanin index and MASI scores at 24 week follow-up 
visit, and 13% patients reported post-inflammatory 
hyperpigmentation.[59] Thus, fractional lasers although 
showing initial promise, could not produce sustained 
results and produced side effects warranting judicious 
use of laser therapy, hence the results have to be 
interpreted cautiously.

RESURFACING LASERS

Even fractional CO2 and Q switch Nd Yag laser has 
been shown to produce improvement in melasma 
patients.[60,61] Q switch Nd Yag laser has been compared 
with topical hydroquinone in a randomized, split-
face comparative study, comparing Q switched Nd 
Yag in combination with hydroquinone (5 sessions 
at weekly interval) versus hydroquinone alone in 22 
Asian patients, with dermal or mixed melasma. Both 
by colorimetric and MASI scoring (75.9% vs. 24%), 
there was significant improvement (P < 0.001) on 
the laser-treated site. But, recurrence occurred in all 
the patients, and 3 of them even developed mottled 
hypopigmentation.[62]

The combination of lasers can also be beneficial for 
enhancing the efficacy and patient satisfaction. Another 
pilot study showing the efficacy of combination of 
lasers by Nouri et al showed that in an open trial on 
4 patients of pulsed CO2 followed by Alexandrite laser, 
all had complete resolution without hyperpigmentation 
or scarring.[63] This may be explained by destruction of 
melanocytes by pulsed CO2 and then elimination of 
dermal melanin by Alexandrite laser.
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In an open interventional trial by Wang and Liu, 66% 
of the 32 patients, treated with combination of Q 
switched Nd Yag and alexandrite laser, showed more 
than 90% improvement after 4 - 15 sessions, and none 
of the patients reported any complications.[64] This 
study also highlighted that duration (>2 years being 
more resistant) and color (light brown responding 
more favorably) of melasma affect the response to 
therapy.

Not only combination of lasers but also topical therapy 
in combination with lasers leads to an improved efficacy 
and sustained effects, as shown by Trelles et al in a 
randomized, comparative trial on 30 melasma patients 
who were allocated into 3 groups; first and second 
group receiving either of the 2 and third group receiving 
both. The satisfaction index and reduction in MASI was 
100% in all the 3 groups at the end of 1 month, but, 
only in the third group, the results were maintained 
and MASI scoring at 6 and 12 months was significantly 
better than either of the 2 groups (P<0.001).[65]

The use of newer antiangiogenic lasers may be 
explained by the recent etiopathogenetic theory of 
melasma which emphasizes that melasma occurs due 
to interaction between cutaneous vasculature and 
melanocytes. A study by Kim et al has shown raised 
erythema index, vascular endothelial growth factor 
levels and histopathologically an increase in number 
and size of dermal vessels in melasma.[66] In an open 
study by Lee et al on Asian patients with melasma, 
clinicopathological efficacy of copper bromide laser 
was assessed using good objective measurements 
and immunohistopathological parameters. There 
was a significant improvement in MASI scores 
post-treatment, decrease in erythema intensity and 
reduction in the pre-treatment raised levels of markers 
of vascularity.[67] Thus, this study has opened new 
horizons for the potential use of these lasers in patients 
of melasma with pronounced telengiectasia.

Lastly, a comparative analysis between the 3 
modalities for melasma i.e. 4% hydroquinone, 30% 
TCA peels and frequency doubled Q switched Nd 
Yag laser was undertaken by Salem et al on 45 female 
melasma patients with moderate to severe melasma. 
It was a randomized, comparative study in which 
the patients (Fitzpatrick IV, V) were treated with 
either of the modalities for an average of 6 months. 
The improvement was significantly (P < 0.001) 
higher in the topically-treated group as compared to 

the other 2 therapies (peels and lasers, which were 
not significantly different from each other in terms 
of efficacy). There was no significant difference in 
the side effect profile in between the 3.[68] Thus, this 
study re-emphasizes that conventional hydroquinone 
therapy or triple combination therapy still remains 
the most efficacious and cost effective treatment for 
melasma, especially in dark-skinned patients.

Thus, resurfacing procedures, including chemical 
peels and lasers, are best used in combination with 
topical therapy. They should be used with care 
and caution as they can lead to post-inflammatory 
hyperpigmentation, esp. in dark-skinned patients. 
Maximal results are achieved with repetitive, 
superficial, resurfacing modalities.[69]

The process of pigmentation in melasma is very complex, 
and more research is required to elucidate the intricacies 
of pathogenesis, and thereby target newer therapies 
against this psychologically distressing disorder. The 
ongoing studies have shown that molecules acting at 
nuclear or DNA/RNA levels and with unique novel 
mechanisms (PPARs) can also serve as a new ray of 
hope for melasma. Newer drugs, which may have better 
properties like stability in formulations, lesser irritation, 
fewer side effects, better skin penetration and enhanced 
potency, will be the answer for the future. They may 
further be investigated to provide an appropriate 
therapeutic tool for this frustrating disorder.
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1. Which of these have the advantage of being set into nanocapsules for better penetration?
 a. Aloesin b. Arbutin
 c. Bioflavanoids d. Pidobenzone

2. Which of the following agents works by inhibiting PPAR  genes?
 a. Aloesin b. Magnolignan
 c. Octadecenedioic Acid d. Pidobenzone

3. Which of these agents work both orally and topically for mealsma?
 a. Vitamin C b. Zinc
 c. None of the above d. Both of the above

4. The b lipohydroxy peels have a therapeutic advantage over other peels in which of the following ways?
 a. Increased lipophilicity b. Better penetration
 c. Better tolerability d. All of the above

5. Which of these is the newer antiangiogenic laser with a potential therapeutic role for melasma ?
 a. Fractional erbium glass b. Ruby laser
 c. Copper Bromide d. Fractional CO2 laser

6. Which of the following agents for melasma is not derived from plants?
 a. Gentisic acid b. Ellagic acid
 c. Soy d. Magnolignan

7. All of these are dicarboxylic acid derivatives except?
 a. Octadecenedioic acid b. Azeaic acid
 c. Pidobenzone d. None of the above

8. The most potent Green tea Phenol is
 a. Epigallocatechin gallate (EGCG)s b. Gallocatechin gallate
 c. Epicatechin gallate d. Catechin
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9. Antisense nucleotides work by inhibiting melanogenesis by
 a. Inhibiting tyrosinase enzyme and TRPs
 b. Stimulating PPAR genes
 c. Inhibiting melanosome transfer from melanosomes to keratinocytes
 d. Inhibiting the production of tyrosinase at translation level

10. Disadvantages of lasers in dark skinned people are

 a. Increased risk of post inflammatory pigmentary alteration
 b. Poorer efficacy
 c. Frequent recurrence after stopping therapy
 d. All of the above

Answers
1. c, 2. c, 3. d, 4. d, 5. c, 6. d, 7. c, 8. a, 9. d, 10. d
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