
M
elasma, a relatively common form of 
epidermal and dermal noninflamma-
tory hyperpigmentation, results from 
a dysfunction of the melanin pigmen-
tary system. Lesions occur when an 

upregulation of melanin synthesis, increased numbers of 
melanocytes, or both cause greater deposition of melanin 
in dermal and epidermal melanosomes.1-6 

Multiple risk factors and biological/environmental trig-
gers have been implicated in the etiopathogenesis of 
melasma, including sex, genetics, degree of exposure to 
solar radiation, pregnancy, use of oral contraceptives, hor-
monal therapies (eg, estrogen-progesterone treatments), 
and use of photosensitizing medications.1,3,5,7-9 Melasma 
tends to be highly gender specific; hence, approximately 
90% of patients are female.2,3,5,10 Persons with dark 
skin are also more susceptible, particularly those with  
Fitzpatrick skin types IV to VI, although patients with all 
skin types and ethnicities can develop melasma.1,5,6

Melasma clinically presents as symmetric hypermela-
noses, with typically light brown or gray-brown macules 
primarily on sun-exposed skin areas.1,2,11 Facial melasma 
tends to manifest in one of 3 patterns: centrofacial, malar, 
and mandibular; however, melasma lesions may also 
appear on the forearms. Histologically, the condition may 
be primarily epidermal, dermal, or mixed, as determined 
by Wood lamp examination (Wood light accentuates 
epidermal melasma). Epidermal melasma is characterized 
by excess melanin deposition in basal, suprabasal, and 
stratum corneum layers, whereas dermal melasma exhib-
its melanophages in both the superficial and the deep 
dermis.1,2,6,12,13 Data on the incidence and prevalence of 
melasma are lacking, although a survey of 2000 patients 
who frequent primarily African American dermatologic 
practices found that pigmentary disorders were the third 
most common reason for a visit to a dermatologist.14 

Pawaskar et al15 have suggested that the occurrence 
and impact of melasma have been underreported in  
ethnic populations. 

Therapeutic Options
Melasma has been described as refractory to treatment 
because there is no cure and the condition tends to 
recur in susceptible individuals. Therefore, the use of 
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a strong sunscreen is a therapeutic constant. The pro-
cesses whereby degradation of the characteristic melasma 
macules is achieved may require therapies of relatively 
long duration.1-3,7,16 Treatment goals are suppression and 
control of lesions. Parameters of successful treatment 
include reduction of macular lesions (local degradation 
of melanosomes, removal of melanin granules); inhibition 
of melanocyte activity (local inhibition of melanosome 
formation); downregulation of melanocyte proliferation; 
improvement in cosmetic effect; shortening time to ben-
eficial treatment effect; and prevention and inhibition of 
recurrence.2,3,5,17 The standard medical management of 
melasma includes broad-spectrum sunscreens typically 
used for prevention and various depigmenting agents, 
such as hydroquinone (HQ), tretinoin, azaleic acid, topi-
cal corticosteroids, kojic acid, and chemical peels.1,4,18 

Sunscreens and Camouflage Makeup
Because solar radiation, particularly UVA and UVB, is 
known to increase the risk of developing melasma or 
exacerbating existing disease, sunscreen and sun avoid-
ance are essential for both prevention and manage-
ment.7,12,19 A broad-spectrum agent, containing both zinc 
and titanium (which have peaks of absorption in the UVA 
and UVB ranges, respectively), is recommended. The 
sunscreen should also have a sun protection factor higher 
than 45. Patients with melasma or those who are at risk 
for melasma should be advised to use sunscreen daily, 
particularly under conditions of exposure.3,7,19

Data from a number of recent trials indicate that cor-
rective cosmetics and camouflage makeup may also play 
a role in the management of melasma by improving the 
patient’s quality of life and self-image while he or she is 
undergoing what may be a protracted course of treat-
ment. Boehncke et al20 conducted a pilot study in which 
20 female patients with a range of facial dermatoses (eg, 
acne, rosacea, vitiligo) were instructed by a cosmetician 
in the use of a corrective cosmetic. Patient quality of life 
was scored at baseline and after 2 weeks of cosmetic use 
by the Dermatology Life Quality Index survey instru-
ment. Sixteen patients reported improved quality of life. 
The mean index score (reduced score indicates improved 
quality of life) decreased from 9.2 at baseline to 5.5 at the 
end of 2 weeks of makeup use. 

A similar outcome was observed in a study of  
73 women with severe facial pigmentary disorders (eg, 
melasma, acne, hypopigmentation, rosacea).21 These 
patients received an application of a corrective cosmetic 
at the initial visit, along with a supply of the product and 
instructions on its use. Assessments were conducted at 
baseline and at 2-week, 4-week, and 3-month follow-up 
visits on 63 patients using the Skindex-16, an evaluative 
instrument measuring self-reported burden of disease. At 

the 3-month end point, there was a 30% improvement 
in mean Skindex-16 score (P,.001). The corrective cos-
metic was well tolerated. 

Hydroquinone
Hydroquinone (1,4-dihydroxybenzene) is a hydroxy-
phenol; its pharmacodynamic action in the context of 
melasma appears to involve disruption of melanin syn-
thesis. By inhibiting the action of the tyrosinase enzyme, 
HQ prevents the enzymatic oxidation of tyrosine to 
dopa and, thus, the subsequent conversion of dopa 
to melanin. Other proposed effects of HQ in melasma 
involve interference with DNA and RNA synthesis, local 
degradation of melanosomes, and destruction of prolif-
erating melanocytes.1-3,6,16 

Therapy with HQ at various concentrations (2%, 4%, 
and 5%) has been described as the gold standard for 
melasma therapy.22 Multiple clinical studies have evalu-
ated the efficacy and safety of HQ. In the mid-1960s, 
Arndt and Fitzpatrick23 evaluated 2% and 5% HQ therapy 
for treatment of hypermelanosis, finding no significant 
difference in efficacy between the 2 strengths and mod-
erate effectiveness in 80% of 56 patients. In a later trial, 
Fitzpatrick et al24 used a 2% HQ cream, with beneficial 
effects reported in 64% of 93 patients. Subsequent trials 
have confirmed those findings. Sanchez et al13 reported 
moderate to marked improvement in 36% of women with 
melasma treated with a 3% HQ hydroalcoholic solution. 
A double-blind trial of 2 strengths of HQ (3% and 6%) 
found that both were significantly more effective than 
placebo at inducing skin lightening, although the differ-
ence in efficacy between the 2 treatment strengths was not 
significant.25 In a 16-week, split-face trial that compared 
5% ascorbic acid with 4% HQ, best subjective improve-
ment was observed with HQ (93%, good to excellent 
results with HQ vs 62.5%, good to excellent results with 
ascorbic acid); however, side effects (eg, irritation) were 
noted in 11 of 16 patients (68.8%) using HQ versus 1 of 
16 patients (6.3%) using ascorbic acid.26

Side effects can be a concern with HQ, especially at 
higher concentrations and particularly because der-
matologists may prescribe higher, extemporaneously 
compounded concentrations of the agent. Side effects 
associated with HQ include erythema, dermatitis, 
nail bleaching, postinflammatory hyperpigmentation, 
hypopigmentation of normal skin, and ochronosis, which 
has been associated with prolonged use of high concen-
trations of HQ.1,27,28

Combination Therapy: HQ and Other Agents 
Hydroquinone has also frequently been used in combina-
tion with other agents in the treatment of melasma, par-
ticularly topical corticosteroids, tretinoin, and chemical 
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peels, such as glycolic acid or ascorbic acid. The combi-
nation of HQ, tretinoin, and a topical corticosteroid has 
been well studied in the literature. Tretinoin promotes 
connective tissue remodeling in the papillary and reticu-
lar dermis and helps minimize dermal inflammation. 
The addition of a topical corticosteroid to tretinoin helps 
reduce irritation associated with the retinization of skin, 
and the addition of tretinoin to a topical corticosteroid 
may also help prevent the skin atrophy associated with 
topical corticosteroid usage.2,5,12  Moreover, tretinoin may 
promote better penetration of HQ to sites of melasma 
lesions.22 In an open-label trial, Kang et al29 used a formu-
lation of 0.1% tretinoin, 5% HQ, and 1% hydrocortisone 
in 25 Korean women with recalcitrant melasma. The 
regimen, because of its potential for side effects, called for 
twice-weekly applications. At the end of 4 months, 10 of 
the patients (40%) had more than 50% improvement as 
determined by the Melasma Area and Severity Index scale, 
4 patients (16%) showed an improvement between 30% 
and 49%, and 6 patients (24%) showed no improvement. 
Erythema, peeling, and burning were experienced by  
18 of the 25 patients, despite the twice-weekly appli-
cation regimen. The safety and efficacy of 4% HQ,  
10% buffered glycolic acid, vitamins C and E, and sun-
screen were evaluated versus sunscreen alone in 39 Hispanic 
women, Fitzpatrick skin types III to V, with bilateral 
melasma.30 Each treatment was applied to the entire face 
twice daily. The study cream produced significantly bet-
ter results (P,.0001) than did sunscreen alone as mea-
sured by decreases in degree of pigmentation. Although 
irritation was common with the study treatment, 75% of 
patients using the cream versus 13% of patients using 
only sunscreen experienced significant decreases in pig-
mentation at the end of the 12-week study (P,.0001).  
However, when Hurley et al31 tested the efficacy of 
4% HQ versus the combination of 4% HQ and 20% 
to 30% glycolic acid peels, no significant differences in 
skin depigmentation were found between treatments 
among 21 patients with bilateral epidermal and mixed  
melasma (P5.75). Both treatments produced significant 
improvement compared with baseline.

Two large, 8-week, multicenter, randomized, investigator- 
blinded trials, with 641 adult patients, compared a triple-
combination agent of 4% HQ plus 0.05% tretinoin plus 
0.01% fluocinolone acetonide with each combination 
of 2 of those constituents.32 Combined data from the 
2 studies showed that a greater percentage of patients 
in the triple-combination group (26%) experienced 
complete clearing of lesions than did patients in all dual- 
combination groups (5%). Adverse events were com-
mon across all treatment combinations. At 8 weeks,  
41% of patients in the triple-combination group mani-
fested erythema, 38% experienced desquamation, and 

18% reported burning and dryness. In the tretinoin 
plus HQ group, 44% experienced erythema and 61% 
reported desquamation. The triple-combination treat-
ment has been tested in approximately 2000 patients 
with melasma. A summary of the short- and long-term 
(8 weeks, 6 months, and 12 months) clinical trial data 
by Torok33 revealed that the triple-combination agent 
resulted in clear or almost clear rates of 77% after  
8 weeks, increasing to between 78% and 84% clearance 
at 6 months and between 81% and 94% at 12 months. 

HQ Controversy
Hydroquinone is a myelotoxin (a toxin implicated in the 
destruction of bone marrow cells) found in many foods. It 
is also a major metabolite of benzene, a leukemogen (sub-
stance associated with development of leukemia).34,35 It 
has been associated with nephropathy in animal models, 
including chronic progressive nephropathy.36 In several 
in vitro and in vivo test systems, HQ has been found to 
be genotoxic, inducing, for example, micronuclei sister 
chromatid exchanges and chromosomal aberrations.35 
Inhibition of CPP32 protease and upregulation of myelo-
cyte production induced by HQ could have implications 
for benzene-induced myeloid leukemia.34

Within the past few years, regulatory agencies in 
Europe and Japan, and now the US Food and Drug 
Administration (FDA), have raised questions concerning 
the safety of topical HQ. Since January 2001, the inclu-
sion of HQ in cosmetic products has been banned in the 
European Union (EU), although prescription HQ is still 
available.36,37 According to Westerhof and Kooyers,37 the 
EU decision was based on mid-term side effects data, 
including HQ-related development of exogenous ochro-
nosis and leukoderma-en-confetti. A large body of evi-
dence links HQ with carcinogenesis and interference with 
apoptosis of neoplastic cells. A United States perspective 
was provided in a recent paper by Draelos,22 who pointed 
out that although the association with ochronosis has 
been known for many years, the association of HQ with 
carcinogenesis is more recent but remains controversial. 
There is, however, evidence that HQ may be toxic to 
melanocytes.22 On August 29, 2006, the FDA published 
a proposed rule in the Federal Register designed to govern 
over-the-counter use of skin bleaching drug products.38 
In that document, the FDA noted that a substantial 
amount of research has been conducted on the skin 
bleaching ingredient HQ, and a number of reports have  
appeared in the literature since publication of the  
Tentative Final Monograph on the FDA’s proposed 
rule on skin bleaching drug products for over-the-
counter human use, published in the Federal Register, 
September 3, 1982. As a result, the FDA has evaluated 
substantial additional new data on the safety of HQ.  
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Toxicology and carcinogenesis studies on orally admin-
istered HQ conducted under the support of the National 
Toxicology Program (NTP) have indicated some evidence 
of carcinogenicity in male and female rats and in female 
mice. The FDA’s Center for Drug Evaluation and Research 
Carcinogenicity Assessment Committee has evaluated the 
design, results, and NTP interpretation of these studies 
and concurs with the NTP’s assessment. The committee 
determined that additional safety studies are needed, and, 
to date, those studies have not been submitted to the 
FDA. Based on the evidence of carcinogenicity in animals, 
the FDA cannot rule out the potential carcinogenic risk 
from topically applied HQ in humans. In addition, HQ 
has been shown to cause disfiguring effects (ochronosis) 
after use of concentrations as low as 1% to 2%.38 

The FDA has requested safety studies from suppliers of 
HQ products. In the absence of such studies, which have yet 
to be provided, the FDA has proposed withdrawing all over-
the-counter 2% HQ products, as well as all prescription- 
strength HQ products not studied as investigational  
new drugs.22 

Alternative Treatments  
for Melasma
Azelaic Acid
Azelaic acid (AzA) is a naturally occurring nontoxic C9 
dicarboxylic acid that has demonstrated substantial bio-
logic activity and pharmacodynamic properties. Both in 
vitro and in vivo studies have confirmed that AzA is a 
reversible inhibitor of tyrosinase, as well as of other oxido-
reductases (enzymes that catalyze electron transfers from 
reducants to oxidants), such as thioredoxin reductase (an 
enzyme that reduces thioredoxin, an antioxidant).1,39-41 
Appearing to inhibit mitochondrial respiration and DNA 
synthesis, AzA is to be highly selective for hyperactive or 
abnormal melanocytes. In vitro studies of normal cells 
exposed to therapeutic concentrations of AzA have, in 
general, exhibited no detectable damage.39,40,42,43 Dem-
onstrating anti-inflammatory, antimicrobial, and anti-
keratinizing activity, AzA also possesses inhibitory effects 
on reactive oxygen species (ROS).1,2,4,44 Beneficial results 
have been shown in a range of hyperpigmentation disor-
ders, including melasma and lentigo maligna, primarily 
through AzA’s antiproliferative effects on hyperactive 
melanocytes and its inhibition of tyrosinase activity.1,2,45 

The mechanism of action in AzA, particularly its anti-
keratinizing activity and inhibitory effects on ROS, may 
be particularly apposite to melasma treatment given 
the correlation between melasma and UV exposure and 
resultant photodamage. It has been hypothesized that 
cumulative, UV-induced DNA damage and melanogen-
esis presenting as hyperpigmentation could originate  
from melanocyte and keratinocyte responses to UV  

irradiation.46 These processes could include an upregula-
tion of matrix metalloproteinases and the generation of 
ROS (eg, free radicals and superoxide dismutase).47 It 
is also possible that chronic exposure to UVA and UVB 
radiation and resultant DNA damage could stimulate mela-
nogenesis, as could other melanin-stimulating hormones 
produced by intact keratinocytes sending their own signals 
for melanogenesis. The pharmacodynamics of AzA suggest 
that it could interrupt many of those processes.1,2,46 

The efficacy and safety of AzA for the treatment of 
melasma have been investigated in randomized clinical 
trials (Table).48-54 Lowe et al52 conducted a randomized, 
double-masked, parallel-group study that compared 20% 
AzA cream with a vehicle for the treatment of facial hyper-
pigmentation in darker-skinned patients. Following a  
24-week treatment period, those in the AzA cream group 
displayed significantly greater decreases in pigmentary 
intensity and significantly greater global improvement 
(P5.008) than did those in the vehicle group. Reports of 
burning and stinging were slightly but significantly more 
numerous with AzA than with a vehicle. In a noncompar-
ison study in 39 patients with melasma, 20% AzA cream 
twice daily for 6 months resulted in a mean reduction of 
51.3% in pigmentation as compared with baseline.49

A prospective, single-blind, right-left comparison study 
of 30 Asian Indian patients (25 women and 5 men) evalu-
ated twice-daily applications of 20% AzA cream to one 
half of the face for 24 weeks versus a potent topical cor-
ticosteroid, 0.05% clobetasol propionate cream, applied 
to the other half of the face for 8 weeks, followed by  
16 weeks of 20% AzA cream.54 A broad-spectrum sun-
screen was used on both sides of the face. Results at 4, 8, 
and 16 weeks, as determined by clinical evaluation, found 
significantly greater lightening of melasma on the side of 
the face receiving sequential therapy (P,.001). However, 
by week 24, the differences in therapies (although still 
significant for sequential therapy, P5.0052) had largely 
disappeared; 96.7% of the side treated with sequen-
tial therapy and 90.0% of the sides treated with 20% 
AzA cream alone showed good to excellent treatment 
responses. The results suggest that AzA monotherapy 
offers excellent efficacy when compared with sequential 
therapies that feature potent topical corticosteroids, but 
without the potential serious side effects, such as skin 
atrophy, telangiectasia, and acneform eruptions, and 
without the recurrence of melasma often observed when 
topical corticosteroid treatment is stopped.

In a number of clinical trials, AzA has been com-
pared with HQ. Verallo-Rowell et al50 randomized 
155 patients to twice-daily 20% AzA cream or 2% 
HQ for 24 weeks. A broad-spectrum sunscreen was 
used by both groups. Completion rates were compa-
rable for both groups. Sixty-five patients (41.9%) using 
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AzA cream and 67 patients (43.2%) in the 2% HQ 
group completed the study. In the AzA cream group,  
48 patients (73.8%) had a favorable therapeutic response 
at 24 weeks: 37 patients (77%) had good overall improve-
ment and 11 patients (22.9%) had excellent results. In 
the HQ group, 34 patients (50.7%) achieved a favorable 
response: 12 patients (35.2%) achieved good results and  
1 patient (2.9%) achieved excellent results. In the HQ 
group, 20 patients (29.9%) were considered treatment 
failures (P,.001). Only 2 patients (3.1%) were treatment 

failures in the AzA cream group.
Baliña and Graupe51 compared 20% AzA cream 

with 4% HQ in a multicenter, randomized, controlled,  
double-blind trial involving 329 nonpregnant, nonnurs-
ing women (n5164 in the AzA cream group, n5165 in 
the HQ group). The patients were treated for 24 weeks. 
At study end point (week 24) 79 patients (48.4%) in the 
20% AzA cream cohort had achieved good or excellent 
overall results compared with 87 patients (52.7%) in the 
4% HQ cohort. Initial lesion size was reduced by more 

Study (Year)	 Design	 Regimen 1	 Regimen 2	 Duration	 Results

Piquero-Martín	 Double-blind	 20% AzA cream	 4% HQ cream	 24 wk	 Equal efficacy of lesion 
et al48 (1988)	 RCT				�    size and pigmentation 

reduction

Rigoni et al49	 Open-label, no	 20% AzA cream	 No comparator	 6 mo	 51% mean reduction
(1989)	 comparator				�    in pigmentation 

from baseline

Verallo-Rowell	 Double-blind	 20% AzA cream	 2% HQ cream	 24 wk	 74% AzA patients
et al50 (1989)	 RCT				�    achieved good or 

excellent results vs  
19% HQ patients

Baliña and Graupe51	 Double-blind	 20% AzA cream	 4% HQ cream	 24 wk	 65% AzA patients
(1991)	 RCT				�    achieved good or  

excellent results vs 73% 
of HQ patients (no  
statistical difference)

Lowe et al52	 Double-blind	 20% AzA cream	 Vehicle	 24 wk	 Statistically significantly
(1998)	 RCT				�    greater improvement 

with AzA (P5.008)

Kakita and Lowe53	 Double-blind	 20% AzA cream	 4% HQ cream 1	 24 wk	 .25% improvement
(1998)	 RCT 	 1 15%/20% 	 glycolic acid		  for both treatment
		  glycolic acid 	 lotion		  groups 
		  lotion 

Sarkar et al54	 Single-blind,	 20% AzA cream	 0.05% clobetasol	 24 wk	 Initially superior results
(2002)	 right/left 		  propionate cream		  with sequential therapy.  
	 comparison		  for 8 wk followed by		 At wk 24, treatment 
			   20% AZA cream 		  differences largely 
			   for 16 wk 		�  disappeared. Good 

to excellent results 
achieved in 97% of 
sequential therapy and 
90% of AzA therapy 
showed good to  
excellent responses 

Abbreviations: RCT, randomized-controlled trial; AzA, azelaic acid; HQ, hydroquinone.

Results of Studies Involving Hydroquinone and Azelaic Acid

COS DERM 
Do Not Copy

Copyright Cosmetic Dermatology 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



562  Cosmetic Dermatology® • october 2008 • Vol. 21 No. 10

Management of Melasma

than 50% in 72 of the AzA cream patients (43.9%) and 
80 of the HQ patients (48.4%). The difference was not 
statistically significant. The 9 treatment failures (5.4%) in 
the AzA group contrasted with 10 (6.0%) in the HQ group. 
The investigators suggested that given the overall parity in 
efficacy, the nontoxic properties of AzA cream might be 
advantageous compared with HQ, particularly in view of 
prolonged treatment times and recurrence rates associated 
with melasma. Unlike HQ, AzA cream has not been asso-
ciated with the development of ochronosis and appears to 
have no residual depigmentary effect on normal adjacent 
skin.44 Similar efficacy and safety results were obtained by 
Piquero-Martín et al48 in a 24-week comparative trial of 
60 women on oral contraceptives with melasma who were 
treated twice daily with 20% AzA cream and 4% HQ.

In addition, AzA cream has also been used effectively in 
combination with other antimelasma treatments. Kakita 
and Lowe53 conducted a 24-week trial in 65 darker-
skinned patients in which 20% AzA cream plus glycolic 
acid (either 15% or 20%) was compared with 4% HQ. 
Glycolic acid appears to have activity in melasma by 
the removal of melanin rather than through inhibition 
of melanocytes or melanogenesis.2 At study end point, 
results were comparable across both treatment groups, 
with a mean improvement of more than 25% in lesion 
size reduction and pigmentary intensity improvement.

A comprehensive appraisal of clinical trial data com-
paring 20% AzA cream with HQ suggests AzA cream 
has superior efficacy to that of 2% HQ and equivalent 
efficacy to that of 4% HQ, along with a superior safety 
profile.45 Although 20% AzA cream is available in the 
United States, the 15% gel formulation should result in 
even greater efficacy. Skin absorption studies indicate that 
the gel formulation releases more AzA, perhaps as much 
as 8 times more active ingredient, into the skin than the 
cream, despite the lower concentration.55

Because of its positive safety profile and excellent 
efficacy both as monotherapy and in combination with 

other agents, AzA is being used by some practitioners as a 
useful alternative treatment for melasma. Clinical experi-
ence with individual patients treated with 15% AzA gel 
has shown good results. The patient in Figures 1 and 2 
was treated with 15% AzA gel twice daily over a period 
of approximately 12 weeks; results demonstrated a 50% 
reduction in melasma lesions. Accordingly, AzA, either as 
monotherapy or in combination, may be a useful alterna-
tive to current standard treatments for melasma. 

Tretinoin
Tretinoin (retinoic acid) is an agent with activity in the 
regulation of cell differentiation.55 In the context of 
melasma treatment, tretinoin appears to interfere with 
tyrosinase induction and melanocyte differentiation lead-
ing to melanogenesis. Depigmentary effects include dis-
persal of keratinocyte granules, interference with pigment 
transfer of melanosomes to keratinocytes, and accelera-
tion of epidermal turnover, shortening transit time from 
the basal layer.1-3,5,56

Tretinoin at various strengths (eg, 0.1%, 0.01%, 0.05%) 
has been reported to be efficacious in melasma and is often 
a component in combination therapy regimens.1 Griffiths 
et al57 randomized 38 women with melasma to vehicle or 
0.1% tretinoin applied once daily for 40 weeks. At study 
end point, 13 patients (68%) in the tretinoin group were 
clinically rated as improved or much improved versus  
1 patient (5%) in the vehicle groups (P5.0006). How-
ever, side effects, including erythema and desquamation, 
were observed in 88% of the tretinoin patients versus 
29% of the vehicle patients. The investigators noted 

Figure 1. Patient with melasma on the upper jaw and check.

Figure 2. Patient with melasma before (A) and after treatment with 
azelaic acid gel twice daily for 12 weeks (B). 

A

b
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that although tretinoin produces clinically significant 
improvement, duration of therapy is long and progress 
may be slow. In contrast, a cohort of Japanese patients 
(8 with melasma, 3 with xeroderma pigmentosum) who 
were treated with 0.1% tretinoin for 6 months did not 
show significant improvement from baseline.58 Addition-
ally, skin irritation described by investigators as profound 
required a reduction in tretinoin strength from an initial 
concentration of 0.1% to 0.025% in 5 patients.

Other Therapies 
Topical corticosteroids have sometimes been used in the 
treatment of melasma, particularly when combined with 
HQ, tretinoin, or both.33 It has been hypothesized that 
corticosteroids may affect melanin synthesis by inhibit-
ing prostaglandin and cytokine production in the epi-
dermis. Such a mechanism would suppress biosynthetic 
and secretory functions of melanocytes, thereby down-
regulating melanin production but not destroying the 
melanocytes, resulting in an outcome that could explain 
the rather short-lived benefit of corticosteroid mono-
therapy.2,5 When Kanwar et al59 treated 10 patients with 
melasma with 0.05% clobetasol propionate for periods 
between 3 and 14 months, 7 patients experienced 80% to 
90% clearance; however, all cleared patients experienced 
repigmentation within 2 to 3 weeks subsequent to treat-
ment cessation. Chronic topical corticosteroid use is not 
encouraged because of the unfavorable side effect profile 
associated with even diluted concentrations of these 
agents. Side effects attributable to topical corticosteroids 
include skin atrophy, telangiectasia, itching, acne and 
acneform eruptions, erythema, and perioral dermatitis.5 

Chemical peels, such as glycolic acid and kojic acid, 
have also been used to treat hyperpigmentation dis-
orders, particularly in those with lighter skin; the use 
of chemical peels in darker-skinned patients has been 
associated with depigmentation and hypopigmentation 
of normal adjacent skin.1 The efficacy of glycolic acid 
(an a-hydroxy acid) may be mediated by a number of 
mechanisms, such as stratum corneum thinning, melanin 
dispersal in the basal layer of the epidermis, and enhance-
ment of epidermolysis.16 In several trials, the addition of 
glycolic acid to other treatments (eg, HQ, AzA, tretinoin) 
has demonstrated slightly but usually not significantly 
better results found with the other agents used as mono-
therapy.60,61 Kojic acid, or 5-hydroxy-2-(hydroxymethyl)-
4-pyrone, has also demonstrated efficacy in the treatment 
of melasma and other hyperpigmentary disorders. Kojic 
acid appears to work by inhibiting production of free 
tyrosinase.4,62 A split-face trial (n540) comparing the 
addition of 2% kojic acid gel to 10% glycolic acid and 
2% HQ versus the same formulation without the kojic 
acid gel found a melasma clearance rate of 60% for the 

kojic acid gel combination versus 47.5% for the other 
therapy.63 However, kojic acid has also been associated 
with a relatively high incidence of contact dermatitis.64,65

Licorice extracts such as isoliquiritigenin (a chal-
cone) and glabrene are known to inhibit tyrosinase; 
they may also disperse melanin and have antioxidant/ 
anti-inflammatory properties.66,67 However, clinical trial data
on the use of these agents in the treatment of melasma are 
scarce because licorice extract is expensive and the concen-
trations used in most products are low.68 A stable derivative 
of glucosamine, N-acetylglucosamine, has recently been 
proposed as a treatment for melasma. In a topical formula-
tion, N-acetylglucosamine appears to inhibit tyrosinase and 
to have anti-inflammatory and chondroprotective proper-
ties. In several small studies, a 2% N-acetylglucosamine 
formulation demonstrated some benefit in the reduction 
of melasma lesions. A 10-week study in 50 Japanese 
women that compared N-acetylglucosamine with placebo 
found a significantly better (P5.089) appearance of facial 
hyperpigmentation for the active treatment as measured 
by computer image analysis.69 A study of 35 white women 
compared a 4% niacinamide formulation with a combina-
tion of 4% niacinamide and 2% N-acetylglucosamine.69 
Both active treatments were also compared with vehicle. 
The combination was superior to vehicle as measured 
by both computer image analysis (P5.0017) and grader-
blinded assessment (P5.008). The combination was supe-
rior to 4% niacinamide as measured by computer image 
analysis (P5.043).

Conclusion
Melasma is a relatively common form of hyperpigmen-
tation. It may be triggered by such risk factors as solar 
radiation, genetic predisposition, pregnancy, and use of 
oral contraceptives or hormonal therapies. Women are 
most commonly affected; hence, approximately 90% of 
melasma patients are female. Melasma has been described 
as refractory to treatment. There is no cure and the con-
dition tends to recur; therefore, precautions need to be 
taken. Among these precautions is the use of sunscreen 
to reduce exposure to solar radiation.

The standard therapy for melasma is HQ, either as 
monotherapy or, more often, in combination with other 
agents such as topical corticosteroids and tretinoin; how-
ever, concerns have arisen about side effects. The agent 
has long been known to promote erythema, dermatitis, 
and ochronosis in some patients. More recently, a pos-
sible association between HQ and carcinogenesis had 
been proposed. The EU has banned the inclusion of HQ 
in cosmetic products, although prescription HQ is still 
available. The FDA has raised similar concerns and has 
proposed withdrawing HQ products for which safety 
studies have not been completed.
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Other therapies have been used to treat melasma, 
including AzA, tretinoin, topical corticosteroids, kojic 
acid, and chemical peels. In head-to-head clinical trials 
with HQ, AzA has demonstrated superior (vs 2% HQ) 
or equivalent (vs 4% HQ) efficacy results with a superior 
side effect and safety profile. Accordingly, AzA gel, either 
as monotherapy or in combination with other agents, 
may be considered a useful alternative to HQ where the 
potential side effects of the latter treatment are a concern.
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