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Abstract

Backgs 4.4d Melasma is an acquired disorder of hyper-
pigmentation occurring on the face and predominantly
affecting women of childbearing age. It is a chronic, often
relapsing condition with a negative impact on quality of
life. Current treatments for melasma are unsatisfactory.
Objeg ive  The aim of this article was to conduct an evi-
dence-based review of interventions available for the
treatment of melasma.

Me¢h 4 A systematic literature search was performed
using PubMed and the keywords ‘melasma’ or ‘chloasma’
in the title. The search was further refined by using a filter
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tends to be prevalent in patients with darker skin types and
serves as a cause of significant psychological distress in
affected patients [1]. Despite numerous studies on mel-
asma, the etiology of this disorder remains unknown.
However, there is strong evidence implicating sex hor-
mones and sun exposure as potential triggers or causes
[2—-4]. Melasma occurs primarily in women of childbearing
age, particularly during pregnancy or with use of oral
contraceptives, but an exact mechanism involving hor-
mones has not yet been elucidated [3]. Increased sun
exposure and genetics have been shown to play a role as
well, as evidenced by its tendency to run in families and its
higher prevalence in countries around the equator [5].
Although uncommon, melasma may also occur in men.

1.2 Clinical Features

Melasma is diagnosed clinically based on the presence of
hyperpigmented macules on the malar regions, forehead,
upper lip and mandible. Three clinical types of melasma
exist: centrofacial, malar and mandibular, based on distri-
bution. Melasma is also classified by the degree of melanin
deposition in the skin: epidermal, dermal and mixed mel-
asma. Epidermal melasma is the most common and is
characterized by increased melanin in the epidermis; der-
mal melasma is characterized by increased melanin in the
dermis, whereas mixed refers to a combination of epider-
mal and dermal melasma [6]. A Wood’s lamp examination
allows for distinction between the melasma types; how-
ever, dermal melanin is often found histologically in
patients with Wood’s lamp-diagnosed epidermal melasma.
Melasma can last for years and is often recalcitrant to
treatment. Melasma associated with pregnancy may persist
for months after delivery and after cessation of oral con-
traceptives [3]. Melasma has been shown to worsen with
sun exposure, even after successful treatment. [6]

1.3 Interventions

A range of treatments for melasma exist, with varying
degrees of efficacy and success. These include depig-
menting agents, topical retinoids, topical steroids, peeling
agents, laser and light therapies, combination therapies, and
other less-studied modalities. Long-term treatment and
prevention has been difficult to achieve and adverse effects
such as skin irritation, peeling, burning, stinging, and post-
inflammatory hyperpigmentation are common.

2 Objective

The aim of this review was to determine the effectiveness
of available treatments for melasma and to identify the
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limitations in the current literature as well as the need for
future areas of research. Currently, the treatments available
for melasma are unsatisfactory and some carry the risk of
producing mild to severe side effects such as irritation and
post-inflammatory hyperpigmentation, particularly in dar-
ker skin types.

3 Methods

A PubMed (National Library of Medicine) search was
conducted using the keywords ‘melasma’ and ‘chloasma’
in the title. Additionally, a filter for ‘controlled clinical
trials’ and ‘randomized controlled trial” was used. Studies
included were limited to prospective, randomized con-
trolled clinical trials evaluating the treatment of melasma.
The Cochrane database was also used to search for pub-
lished systematic reviews. Studies not available in English
were excluded. Trials included in larger, multi-trial studies
that were already included in the review were also exclu-
ded. Studies with patients having other pigmentary disor-
ders and studies with oral or systemic treatments were
excluded. No year limits were applied to the searches and
there were no restrictions on age, ethnicity, or skin types of
patients. Only completed trials were included. Publications
were included through March 2013. The outcomes that
were measured included physician- and participant-asses-
sed response to treatment, objective measurements of
melasma treatment outcome, time elapsed before clinical
improvement, and adverse events.

4 Results
4.1 General

The electronic search yielded a total of 80 citations (Fig. 1). A
total of 40 studies, which fit the inclusion criteria, were
included in this review. The total sample size was 2,912. The
number of participants in each study ranged from 10 to 641,
and the duration of the studies ranged from 4 weeks to
12 months. Studies were obtained from several different
countries. Of the studies reviewed, 14 were placebo-controlled
studies, 26 studies compared interventions, and 19 were split-
face studies. One systematic review was obtained from the
Cochrane database [7]. Interventions included depigmenting
agents such as hydroquinone and azelaic acid, retinoid topical
therapies, chemical peels, laser and light therapies, as well as
combinations of different treatment modalities.

Results for the studies reviewed are included in
Tables 1, 2, 3, and 4. They have been divided into four
categories: studies evaluating topical agents as mono-
therapy for the treatment of melasma; studies evaluating



more than one or a combination of topical agents; studies
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Comments

Outcome(s)

No. of
subjects

Treatment

Study design

Table 1 continued

Study, year

>
>
(="
=
»

MASI score and melanin index were reduced Significant increase in erythema observed in

21

Topical 5 % tranexamic acid applied to one

Randomized,

Kanechorn

the tranexamic acid-applied side of the face

on both sides of face at 12 weeks when
compared with baseline. No significant

side of face twice daily vs. vehicle applied
to other side of face daily for 12 weeks;

double-
blind,

et al., 2012

[24]

difference found between the intervention

and vehicle groups

sunscreen used twice daily in both groups

vehicle-

controlled,
split-face

Randomized,

No local or systemic adverse effects were

MASI score reductions in silymarin-treated

96

Group 1 (silymarin cream 7 mg/ml) vs.

Altaei, 2012

reported

groups were statistically significant
beginning in the first week. Patient

Group 2 (silymarin cream 14 mg/mL) vs.

double-
blind,

[27]

Group 3 placebo applied to face twice daily

satisfaction was recorded at 100 % in the

silymarin-treated groups

for 4 weeks; SPF 15 sunscreen used daily in

all groups

placebo-

controlled

Gigawhj e tyrosinase inhibitor made from plant extracts (Pentapharm/DSM, Basel, Switzerland), MASI Melasma Area and Severity Index, MELASQOL Melasma Quality of Life Scale, SPF

sun protection factor, Thig

intensive cream contains thioctic acid, ethyl linoleate, octadecenedioic acid, lactic acid, UVB filter (Synchroline, Salo, Italy)

4

-,

alone (80.7 %). While these findings were based on sub-
jective assessment by investigators, clinical practice today
supports the use of sunscreen in the treatment of melasma.
This study also helped to establish the efficacy of hydro-
quinone as a depigmenting agent for melasma.

Another depigmenting agent, azelaic acid, has gained
attention as an alternative to hydroquinone in the treatment
of melasma. In 1991, Balifia and Graupe [10] compared
4 % hydroquinone with 20 % azelaic acid in the treatment
of melasma in patients. While no statistical significance in
physician assessment was noted between the two groups,
72 % of participants in the hydroquinone group reported a
good to excellent response, while 65 % reported the same
in the azelaic acid group. In a study carried out by Siv-
ayathorn and colleagues [11] in Thailand comparing a
lower concentration of hydroquinone (2 %) with 20 %
azelaic acid, they found that 68.9 % of participants in the
azelaic acid group achieved good or excellent response
versus 43.7 % in the 2 % hydroquinone group. No sig-
nificant improvement in lesion size was found between
groups, and azelaic acid was associated with a greater rate
of adverse effects (36.5 %) when compared with the
hydroquinone-treated group (12.7 %). In both studies, the
use of azelaic acid was associated with more adverse
effects than with hydroquinone. In a more recent study
conducted by Farshi [12] comparing the efficacy of 20 %
azelaic acid with 4 % hydroquinone in two groups of
women with melasma, a statistically significant difference
was found between both groups after 2 months of treat-
ment, with azelaic acid showing a greater decrease in
MASI score (3.8 + 2.8 vs. 6.2 + 3.6 in the hydroquinone
group). However, follow-up data beyond the 8 weeks of
treatment was not available and no objective measure of
treatment outcome was used.

Ascorbic acid or vitamin C has also been studied in the
treatment of melasma. Ascorbic acid is believed to have
depigmenting properties via its ability to chelate copper
ions used in cellular enzymatic steps required for pig-
mentation. In a split-face, randomized controlled trial
conducted by Espinal-Perez and colleagues [13] comparing
5 % L-ascorbic acid with 4 % hydroquinone, colorimetric
analysis revealed no significant difference between the
groups, and only slight improvement using physician
subjective evaluation, with irritation reported in partici-
pants treated with hydroquinone. Similarly, Huh and col-
leagues [14] also examined the role of vitamin C in the
treatment of melasma but instead compared vitamin C
iontophoresis with distilled water iontophoresis in a split-
face study. Colorimetry found a significant decrease in the
luminance (L) value in the vitamin C-treated side (4.60 to
2.78) versus the control side (4.45 to 3.87).

Another compound that has recently been studied for its
potential in treating melasma is rucinol serum, an agent



Treatment of Melasma with Topical Agents, Peels and Lasers

365

with depigmenting effects via tyrosinase inhibition. Khe-
mis et al. [15] studied the efficacy of rucinol versus vehicle
in a 12-week split-face trial for the treatment of melasma.
They found that the rucinol-treated side had significantly
less pigmentation, as measured by a pigmentation scale
designed by the investigators. Additionally, colorimetry
showed a significant decrease in pigmentation in the
rucinol-treated side as well, and tolerability was deemed
‘good’ by participants. In testing the same compound with
a different name, Huh and colleagues [16] conducted a
split-face trial to evaluate the efficacy and safety of lipo-
some-encapsulated 4-,-butylresorcinol 0.1 % cream and
found it to significantly decrease pigmentation using
mexameter measurements after 8 weeks, when compared
with the vehicle group, and was also well tolerated.

Commercially prepared depigmenting agents for the
treatment of melasma have become very popular world-
wide. One such product whose efficacy and safety has been
tested in a randomized clinical trial has been Thiospot
intensive, a Belgian cosmetic-whitening formulation
believed to have tyrosinase-inhibiting properties. It is a
formulation containing ethyl linoleate, thioctic acid, octa-
decanedioic acid, lactic acid, and ethylhexyl methoxycin-
namate. In this trial, Thirion et al. [17] compared this
formulation to a moisturizing cream for the treatment of
melasma with twice-daily application for 3 months to the
forehead and found a significant difference between the
groups using mexameter, video-recorded ultraviolet light
reflection, corneomelametry, and physician subjective
assessment, with improvement seen across all parameters
in participants treated with Thiospot . Investigators of this
study limited treatment to forehead melasma.

Another commercially developed whitening agent that
has been studied in the treatment of melasma is 5 %
Gigawhite , a compound created with plant extracts and
believed to have tyrosinase-inhibiting properties. In a
12-week, split-face study, Francisco-Diaz and colleagues
[18] found a statistically significant difference using col-
orimetry in comparing both sides of the face, with 6.9 %
improvement on luminance (L* value) on the Gigawhite -
treated side compared with 1.03 % on the placebo-treated
side. No significant difference was found in MASI scores
between both groups and no adverse effects were reported.

4.2.2 Rg iy id Theia'{g

Retinoid therapy has been used as monotherapy for mel-
asma with moderate efficacy. Retinoids are believed to
lighten hyperpigmented skin by decreasing melanosome
transfer, inhibiting tyrosinase transcription, and interrupt-
ing the synthesis of melanin [19, 20].

In comparing the use of 0.1 % tretinoin cream with
placebo in a 40-week study of Caucasian women with

melasma, Griffiths et al. [21] showed that 68 % of partic-
ipants in the tretinoin group had improvement of their
melasma compared with only 5 % in the vehicle group. An
average of 24 weeks lapsed in order for any significant
clinical improvement to be observed, with a majority
(88 %) of participants reporting adverse effects such as
erythema and desquamation. In a similarly designed study,
Kimbrough-Green et al. [22] sought to investigate the
efficacy of tretinoin in African American subjects. In this
study, it was found that there was an improvement of
melasma in the tretinoin group with a MASI score decrease
by 32 % versus only a 10 % decrease in the placebo group.
As in the study by Griffiths et al. [21], it also took
24 weeks before any clinical improvement was noticed. In
both studies, colorimetry and histological findings before
and after treatment correlated with physician clinical
assessment.

Leenutaphong et al. [23] investigated the use of 0.05 %
isotretinoin gel versus placebo in Thai patients with mel-
asma and found that there was no statistically significant
difference in MASI scores and colorimetry between the
two groups after 40 weeks. A transient and mild dermatitis
was observed in nearly one-third of patients in the iso-
tretinoin group.

4.2.3 Qhes T _ica Thesq_ig
' -, -,

Tranexamic acid has recently been studied as a potential
new topical treatment for melasma but thus far studies have
yielded disappointing results. In a split-face trial conducted
by Kanechorn et al. [24] no significant difference was
found between placebo and tranexamic acid, which is
believed to inhibit the melanin production pathway via
plasmin and plasminogen binding. There was a statistically
significant decrease in MASI scores found at 12 weeks
when compared to baseline; however, this could be
attributed to the use of daily sunscreen, which more than
half of the study participants reported rarely using prior to
participation in the trial. In addition, the side treated with
tranexamic acid showed more adverse effects than the
placebo-treated side.

Lee and colleagues [25] sought to investigate clinical
efficacy in the treatment of melasma using topical appli-
cation of 2 % lincomycin and 2 % linoleic acid in com-
bination with 0.05 % betamethasone valerate. They found
that after 6 weeks, the average MASI score of the group
treated with lincomycin, linoleic acid and betamethasone
valerate decreased by 31.1 %, compared with 2 % in the
vehicle group and 14.6 % in the group treated with linco-
mycin and betamethasone valerate alone. Linoleic acid is
believed to have skin-lightening effects through inhibition
of melanogenesis by increasing proteolytic degradation of
tyrosinase and increasing stratum corneum turnover [23].
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£3 N Alternative treatments for melasma have also included
g <3 B natural extracts, which may contain depigmenting com-
bl =% pounds. In an 8-week study, Alvin et al. [26] compared
> 8 . .. .
53 e the efficacy of an antioxidant, 75 % mulberry extract oil,
e EQ y y
SR SS3 with placebo, with a statistically significant decrease
—A o = p y
e & 525 noted in both MASI score and mexameter readings by the
[ e - O X X
i% 0T @ 8th week. Quality-of-life measurement using MELA-
172} © [
g3 3 s 2 SQOL (Melasma Quality of Life Scale) scores showed
— (2} - . . .
s gsg improvement in patients treated with the extract, and few
S @ bl s p p
) 255§ adverse events were reported. In a 4-week study, Altaei
2 o = = . . .
é Ey %“5 8 [27] showed that silymarin, a natural polyphenolic fla-
S8 o 2 vonoid with potent antioxidant properties, was effective
g L o> o & P
O = z in the treatment of melasma in Iraqi patients. MASI score
o S e reductions in the silymarin-treated groups were statisti-
B 5 é :=c 5 cally significant, beginning in the first week of treatment,
S © 8E " .
Scs 23 when compared with placebo, and a 100 % patient sat-
Vow 0 5= . . . . .
pit §§ SX¥ 5 isfaction rate was recorded in the silymarin-treated
= ] o @ g
Bos 225 groups.
P 0P g
2 >9 <5 o
ax s S £ c ) . .
°% o S = 424 C¢ biugi 4 Creqyg
c @ E S5 3 7
£ =8 g =<
n © C o . . . . .
= % 2 5 23 Triple combination therapy, comprised of hydroquinone, a
= o = . . . - - -
ESg 5 go2 retinoid and a fluorinated steroid, is considered to be a
D) v 8522 =3 8 highly effective and safe treatment for melasma (Table 2).
o o = . . g .
£ ESge 858, Derived from the Kligman-Willis formula, it has been
S SESE Es535 e C
= o838 S58R8g|E modified and most recently used as a combination of 4 %
© = @ 5 hydroquinone, 0.05 % tretinoin and 0.01 % fluocinolone
s 8 5 acetonide. One of the earliest studies showing the high
(<5} = . . . .
S gy = 2 efficacy of triple combination therapy was that conducted
21 € by Taylor et al. [28] comparing triple-combination cream
2 2 3 & 3 with three dual-combination preparations (4 % hydroqui-
S St <2 ® o o
g 28C$=NT = none + 0.05 % tretinoin, 0.05 % tretinoin + 0.01 % flu-
= .38 52 = . . .
SR > § E22 o ocinolone acetonide, and 4 % hydroquinone + 0.01 %
8Ee .7 <ERE fluocinol id ith nightl licati f
ESe 552 99 - uocinolone acetonide) with nightly application for
SCSEFEE 278 |8 8 weeks. Complete clearance was achieved in 26.1 % of
> 82cge ¢ 3 8 . ) . R . .
FEC=E LTI 5 - articipants using triple-combination cream, in comparison
S S 8 p p gtrip p
389292 2x ° 2 c S . 0 . . L on
=537 s g 805 3 with 9.5 % using hydroquinone plus tretinoin, 1.9 % in
- (5] = () . . . . .
8SErc¥x35 25 |8 tretinoin plus fluocinolone, and 2.5 % in hydroquinone
S<B>32¢ . 0T B = P .. Y
CoS=Eo22 520 c lus fluocinolone. Additionally, complete or near complete
LTSSV E 23T g S P y
£E88r-5ms 5393 * clearance was achieved in 77 % of patients on the triple
SSES6035E TQc K . . . ;
< EZ2SgeFcg £58 & combination therapy versus a maximum of 46.8 % in
o £Sc5358ESES ! . ) y o :
% Sss8¢c % S o2 % subjects using the dual combination preparations. Adverse
> ° - - - - -
£ EefoBle =3 |E effects included erythema, peeling, irritation, and dryness,
, 2 with the highest rates reported in the combination regimens
;-: g £ }:,"g > containing tretinoin. Erythema and peeling were seen in
3 ggg 'é‘—z 2 approximately 40 % of patients on triple combination
o o c . . .. . -
? B “,5’ % B ‘éi s cream or dual combination cream containing tretinoin.
= @ - [ - .. -
z|» 14 o« § In a randomized clinical trial, Chan et al. [29] set out to
§ _ g investigate if triple combination therapy (hydroguinone
S |5 s = 8 4 %, tretinoin 0.05 %, fluocinolone acetonide 0.01 %) was
(5} . -
a3 = % N = more effective than hydroquinone 4 % alone. They found
- < ] - - - H
é § 3 § %g ZJ that the triple combination therapy was more effective,
=& < i =

with greater participant satisfaction being reported in the



triple combination group in comparison with the hydro-
quinone group.

Another study attempted to determine the maintenance
therapy for patients in whom triple combination therapy
had shown to be effective. Arellano et al. [30] showed that
a twice-weekly application of triple combination therapy as
maintenance was more effective in preventing melasma
than a tapering regimen monthly from 1 to 4 months.

Other combination creams have been studied and have
shown promising results. For example, a twice-daily
application of a combination cream comprised of 4 %
hydroquinone, 10 % buffered glycolic acid, vitamin C and
E, and sunscreen showed a significant reduction in pig-
mentation when compared with twice-daily application of
sunscreen alone in a study by Guevara and Pandya [31].
They showed a 75 % improvement in mexameter reading
in the combination cream group versus only a 13 %
improvement in the sunscreen-only group.

The efficacy of another combination preparation, 2 %
kojic acid in a gel containing 10 % glycolic acid and 2 %
hydroquinone, was investigated in a randomized, split-face
study conducted by Lim [32]. The gel formulation was
applied to one-half of the face twice daily and compared
with a gel containing only 10 % glycolic acid and 2 %
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