EVIDENCE-BASED REVIEW

Treatment of Melasma with Topical Agents, Peels and Lasers:
An Evidence-Based Review

Shelly Rivas + Amit G. Pandya

Published online: 24 July 2013
© Springer International Publishing Switzerland 2013

Abstract

Background 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.
Objective The aim of this article was to conduct an evi-
dence-based review of interventions available for the
treatment of melasma.

Methods 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



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



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

Outcome(s)

No. of

Treatment

Study design

Table 1 continued

Study, year

A\ Adis

subjects

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

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

double-
blind,

et al., 2012

[24]

compared with baseline. No significant

difference found between the intervention

and vehicle groups

sunscreen used twice daily in both groups

vehicle-

controlled,
split-face

No local or systemic adverse effects were

96 MASI score reductions in silymarin-treated

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

Randomized,

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

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

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, Balina 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
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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-n-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 Retinoid Therapies

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 Other Topical Therapies

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].

A\ Adis
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Treatment of Melasma with Topical Agents, Peels and Lasers 367

£73 3 Alternative treatments for melasma have also included
; :o; 3 natural extracts, which may contain depigmenting com-
bl ; 5 pounds. In an 8-week study, Alvin et al. [26] compared
> 2 .. .
S 8 gz the efficacy of an antioxidant, 75 % mulberry extract oil,
= & . . . . . .
% E 5 %E with placebo, with a statistically significant decrease
g & 5828 noted in both MASI score and mexameter readings by the
> el . . .
i = 2 'g ji"“ 8th week. Quality-of-life measurement using MELA-
172 - . .
gg Z s g SQOL (Melasma Quality of Life Scale) scores showed
= b g5¢g improvement in patients treated with the extract, and few
" '*E ] 2558 adverse events were reported. In a 4-week study, Altaei
g £ g 3% § [27] showed that silymarin, a natural polyphenolic fla-
é g 2 S & 5 vonoid with potent antioxidant properties, was effective
o o0 ocwnm s . . . .
O = Z in the treatment of melasma in Iraqi patients. MASI score
Lo 52 reductions in the silymarin-treated groups were statisti-
oo g = = cally significant, beginning in the first week of treatment,
S ]
i < ~§ 2 E <2t when compared with placebo, and a 100 % patient sat-
= 2% ¥ 5 isfaction rate was recorded in the silymarin-treated
= =
205 22z groups.
g Eo 2
2 >8 <5 w
S 3 g- E RS 4.2.4 Combination Creams
< - S
£33 0 9<
z 8 SR - . L . .
=22 52 3 Triple combination therapy, comprised of hydroquinone, a
225 a 52 g . . Sl :
2 3 g 2o retinoid and a fluorinated steroid, is considered to be a
—_ = = o o . .
= o) § =2 = % s highly effective and safe treatment for melasma (Table 2).
Q — = . . g1 .
£ %‘ S5 E 222, Derived from the Kligman-Willis formula, it has been
= -] E iy gng 83 g modified and most recently used as a combination of 4 %
© z i g hydroquinone, 0.05 % tretinoin and 0.01 % fluocinolone
5 é g acetonide. One of the earliest studies showing the high
Czj 2] 9q =) § efficacy of triple combination therapy was that conducted
21 g by Taylor et al. [28] comparing triple-combination cream
> I Q E o . . . . .
> ] & o with three dual-combination preparations (4 % hydroqui-
s = = B ) .. ..
2 23 %fg = 83 = none + 0.05 % tretinoin, 0.05 % tretinoin 4+ 0.01 % flu-
= . =8 = o & = . . .
o E R g e z x o ocinolone acetonide, and 4 % hydroquinone + 0.01 %
=8 & 55 EE a8 o fluocinolone acetonide) with nightly application for
T O 00 = =] . .
i: = t 5 %‘ g § 8 weeks. Complete clearance was achieved in 26.1 % of
5= 9O = = o .. . . . . . B
§§ P '7;§ .i “j E ?,’ ) E participants using triple-combination cream, in comparison
2By § 2 g R g | £ with 9.5 % using hydroquinone plus tretinoin, 1.9 % in
= = L8 2 .. . . .
§5\° 5 E § f‘g = EB z S tretinoin plus fluocinolone, and 2.5 % in hydroquinone
o > 2 - O . .-
% ; = ; = g %‘ g g plus fluocinolone. Additionally, complete or near complete
= o =] 7] . . . .
g 2 % S Q e é '52 > o clearance was achieved in 77 % of patients on the triple
g g %é | 5 52 £ = & combination therapy versus a maximum of 46.8 % in
S .50 5 o . . . . .
g g3 § g '§ é) 3 23 2 5 subjects using the dual combination preparations. Adverse
S92 w8 = . L
;‘3 § SEw & 82 i &2 = effects included erythema, peeling, irritation, and dryness,
, g with the highest rates reported in the combination regimens
) 'g £ 'g 2 % containing tretinoin. Erythema and peeling were seen in
3 = B - 5] . . . . .
3 E S 9 g = o approximately 40 % of patients on triple combination
S35 S = = L. .. .
§ 5 g % 5 “O& s cream or dual combination cream containing tretinoin.
2 s -E 3 . .. .
g | ~ ~ E In a randomized clinical trial, Chan et al. [29] set out to
E = g investigate if triple combination therapy (hydroquinone
§ 5 R=) g & 4 %, tretinoin 0.05 %, fluocinolone acetonide 0.01 %) was
[5] . .
« °>’w g E a = more effective than hydroquinone 4 % alone. They found
@ = . . . .
= § B S Z o Z’ that the triple combination therapy was more effective,
Ela < S =

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 %



369

Treatment of Melasma with Topical Agents, Peels and Lasers

JIojoey uonoajoid uns ;S XopuJ AIISASS pue Baly BWSB[ON ISV

9z1s o[dwres [[ewS "WEBAID
quournboipAy 1ayye A1dde 03 uearosuns ¢z JdS
se [[om se ‘uonjeorjdde ouournboipAy 193je osn
Ioj s1ozumistow yiim papraoid arom sjuedronied

POUOTIUAW JOU SEM UAIISUNS JO SN Y,

9zs ordwes [[ews
‘USWIOM UBOLIDWY UNET [[e o1om sjuedionted

9[qeIa[0) dI0UWl 9q O} punoy
pue ‘sjead proe o1[0dA[S yim paredwiod spoad
PIoR JINIJ OUIWE WOI) palodal $109)J0 9PIS JoM]

uonnjos s, IUssaf
M uey) [9ad proe 91390BIOYILY) YIM UOUILIOD
a1ow sem uoneudwdidiadAy K1ojewrwueyur-1soq

sdnoi3 oq ur JudIsuen pue pu
QIOM S109JJ0 9SIOAPE JUSUIIERI) 9I0JOq UIOUI}I)
% 60°0 WPim Surwnd Jo syoom 7 juamIopun
syuedronted ‘sjuedronred £q peseyoind

9q 03 pey u2Iosuns Jnq papiaold I9ZLIMSION

az1s ordures

sdnoi3 usamjaq punoj 2OUAIYJIP
jueoyTuSis ou ‘ourfaseq ym paredwod
uoym sdnoi3 yjoq ur sjnsal Iojowrexow
pue 21008 [SYIA UT Uononpar jueoyrusig 81

spead

9% ()L PIo® J1[09A[3 uey) 9[qeIs[o) a1ow s[ad

9% 1 urounon payodar sjuened sdnoi3 yjoq ur
S2109S [SVIAl U99M)Aq QOUIIJIP Juedyrusis oN €9

SopIs

pareadun pue pafead u2amIdq PUNOJ OUIYJIP

jueoyIuSIs ou ‘juounear) SUIMO[[O] SOPIS Y1oq

uo juowdid ur uononpal JuedYIu3Is pamoys
Anowojoydonoads 9oue}O9paI PUBqMOLIEN 81

sdnoi3 usamjaq Q0UAIJJIP
ou sdnoiS yjoq ur asea1oap JueOYIUSIS
PI[BIARI SYIUOW 9 PUB ¢ JB SAI0IS [SYIA T

sdnoi3 1030 yiim paredwod se
9, () PIOB ONQJRIO[YOLI} UT JoMO] A[pueoyrugis
9q 0] pPunoj jusueal) I9)Je 9109s [SVYIA S

sdnoi3 yjoq

ur juounjear Suimorjoj Apueoyrusdrs paddoip

$2109s [SYIA ‘sdnoid yjoq ueamioq punojy

QouarayyIp Jueoytudts ou paddols juounean
I9)Je syeam g1 01 dn syoom  A1oA9 dn-mof[oq 09

sdnoi3 om)
Q) UM QOUIAJIP JUBOYIUSIS A[[BO1ISIIR)S
OU ‘SIPIS YJ0q U0 PIAIesqo Surpjumm

SYoaM § J0J SYoam 7 A1oAd s[ead proe O1[0dATS

% € AQ PIMO[[O] ‘SYoM 1 JOJ SoM T

K139 s1ead proe o1[00A[8 9, (g 01 uonIppe

ur A[rep 991m) weard auoumnboIpAy 9, 4 SA
S)Yeam § JOJ A[Tep 201M] WeaId auournboipAy 9, 4

S[BAISIUI YOaM-T J& SUOISSAS IN0J I0J Yord
‘oprs aysoddo uo [oad 9, | utounon sa [oad
9% (L P1o€ O1[09A[3 )M pajear) 2oej Jo 9pIs duQ

A[rep 201m) 998 JO
SopIs joq 0) auournboipAy 9, 4 jo uoneordde
JUBITWOJUOD M d0B) JO IPIS SUO UO SYIOM T
KIOAQ PIO®R JI[ADI[ES 9, ()¢—(07 JO S[ead [er1as o

PIOE JINIJ OUIUIE YIIM S[BAIOIUI
Yoam-g Je s[oad eLIas Joam-7 ] "SA PIoe J1[0oK[S
YIIM S[RAIOIUL Joom-7 Je S[oad [erIos aA[om],

sYoom 9[ 10J 9 ¢ proe otloy
pue 95, ¢ suoumnboipAy [eordoy sa [9ad 95 (g
PIOE 21}20BOIO[YIL “SA [92d UONN[OS S JOUSSAf

asn uaardsuns (09 JJS A[rep syoom g
J0J s)eam 7 AToAd utw G 10§ [oad proe o1jAd1[es
% (F 'SA SYOIM 7 10J SYoaM 7 AIoAd uUIW G
10§ [9ad (JOYOOTE UT [OUIDI0SAI 9 ] ‘PIOE JN)oe]
% 1 ‘proe oIAdI[es 9 4]) UONN[OS S JAUSSI
sdnoi3 yjoq ur asn uIIOSUNS
ST AdS Arep ‘s3eom g 10§ A[Tep 201M) [03 prow
O11094]3 9, (] ‘@uouinboIpAy 9, 7 uay) syeam g
I0J A[Tep 901M) WBAIO PO OI[0A[S 9 § UM
juounjeanald ‘SA SYoam 47 J0J SYoam ¢ AToAd
[0ad proe dT[09K[8 9 0L—0T Aq pamo[[oF ‘ATrep

2oey-y[ds [+€]

‘papuriq 700C

-103e31SoAUT “Ie 10
‘pazruopuey Koy

[s€l

ooe-rds 1102

‘puIq-9[qnop “Te 30
‘poziwopuey  TqrySe

[8¢]

0102

EMAGI(N “1e 19
‘pozrwopuey  1[EpOY

[9€]

ooey-ds 0102

‘putfq-o[3urs “Te 30
‘pazrwopuey anuy[[

[6€]

600

“1e 19
pazruopuey wezZzy

[Le]

800T

putq-9[qnop “Te 39
‘pazriopuey| zelg

ooeg-ds [e€]

‘papuriq L661

-10)e31)SoAUT ‘wrey,

[rewS ‘pagroads jou asn udardsuns jo Aouonborg [eIOB] QUY pue BUWISE[OW JO juduwraAoxduy 01 991Mm) 198 proe o1j094[3 9, (] ‘@uournboipAy 9, ¢ ‘pozrwiopuey  pue wWI|
sy00lqns Ieok
SIUAWWOD) (s)owodnQ  Jo "ON juounear],  udisop Apmg ‘Apms

rwIse[oW J0J sardesayy Ioyjo snsioa 10 Yim uonounfuod ur ‘Aderoyjouows se s[ead [eorwayd Sunen[eas saipnlS ¢ IqeL,

A\ Adis



SIOJB31ISIAUT
Aq opeuwr A[9ANO2[qns o1om SIUSWISSISSY

oz1s odures [[ews

SUOISSAS Jose] dJow
10 om) 19)je dnoi3 J g oy ur sjuedronred jo
9, 1€ U1 Uuads HId "ewoylAIe ‘Furduns ‘Suruing
Surpnpour ‘s309jJo 9pIs J[qRIAPISUOD 0) PI] LI

BUWISL[OUI JO 9OUALINOAI
pey syuened [y ‘uonejuowdidiodAy
punoqar ‘vonejuowdidodAy

Po[1I0W I0J J[qBIOU 1AM $1I9JJQ IPIS

payroads jou Aouanbary

pue uaarosuns jo JdS ‘red[oun uoneordde

quournboipAy jo Aouanbaiq dnoid jusunesn
oy) ur syuened om) ul pajou HJ JUSISueL],

AIIOP 6UT -££€-(DL9B)1000T 0FSE[ 18 JO IdS UE [IIM UdAIdSUNS D, Suness

dnoi3 weard dATIORUI QY UL 9 €7 YIIM

paredwod 1e9[d JsoWe 10 1e[d a1am dnoi3 D,
oy ur syuened Jo 9, LG ‘0T YoM 1e ‘YOI Suisn)

dnoi3 DT, ay) 'sa dnoi3 1ase|

y ur 19y31y uonoejsnes juedronreq ‘sdnoid

yjoq ur sjuened 9AY UI PALINOAT BWISB[IW

‘syjuot 9 1y "sdnois 10q usam1aq paISIXd
QOUQIQJJIP OU Ing SYAdIM ¢ Je paroiduir yOUJ

dn-mofoy sypuowt g je D, parojaid

SjuAnNed dpIs DI Ayl UO PIAIdsqo d3ueyd

JuedYIUSIS ON "ON[BA QJUBUIWN] PUB ‘XUl

urue[owW ‘youd ‘vod uedaw 3uisn apis I uo
poonou sem uonejuawdidodAy jo Suruasiop

9pIS [0UOD

) uo ‘A[eAnoadsar ‘o, 7 pue 161 Yim

paredwod [SYNW ur juswaroidwr o, ¢'GL

pue Xopul ssoujy3I[ 9ATIR[I UT JusuraAoxdwr
9% G'76 9SLIdAE UB PIASIYOR 9IS IaSe] Ay,

% Tt 01 PIseaIddp
dnoi3 pojean-1d1 ay) ur juswdaoxdur
“quownjean-jsod syoom ¢ 1y "dnoid jonuod
Y Ul 9 ] “sA uonnjosa 3d[dwods pey dnoi3
juauwjeaI) Y} Uur 9, ¢ "A[uo suournboipAy
Sursn dnoi3 [onuod ay) ur juswosoxdwr
% 911 "sA dnoi3 jusunean oy ur

XOpUl UTUB[oW 9ANE[al ul juswasoiduw 9, §'6¢

9¢

C

6C

C

£3

JO YJuOW | Io)Je SYoom ¢ KIOAD 90v] oy

JO 9pIS QUO 0} SUOISSAs [e11ds T 21y snid

K[rep 90u0 (9 10°() 9PIUOIAIE SUO[OUIOON]
pue ‘g, G('() utounan ‘g, 4 suoumboIpAy) DL,

3uo[ syeom (]

sem ApnS 's)Y29m g pue g Je suoIssas [

ym 99ej oy} jo opis asoddo ayy 0y pardde

wea1d 0qade[d 'sA SY9om § pUB 7 Je SUOISSIS
IdI PIm 29BJ Yy Jo 9pIs auo 03 pardde D,

S)oam § 10J A[1ep 99u0 (9, [°() SpIUOIaIR
QUOJOUIDWRLI) PUB ‘95 G()'() UIoUnan ‘9 ¢
QuouInboIpAy) DI SA S[BAIUI YoIm-T Je
SUOISSaS T4 WU ()GS‘] 9ATR[QE-UOU [BLISS INO]
dn-mof[oy Sunmp Apeom-9o1m)
sapIs ypoq 03 DJ, pardde syuaned ‘syoom G
10J (9% 1°0 9PIUOIdJE JUOJOUIOWERLY) ‘% GO0
urounan ‘g, ¢ auournboipAy) DI, A[rep
"SA SUOISSAS I T WU ()GG‘] QANR[QR-UOU G—f

pourad

dn-mof[oj juowryean-jsod yoom-7[ © pey Apms

“A[rep pasn ()9 JdS ‘Suol syeom ¢ sem ApmiS

*90e] o} Jo Jrey 1oy3o o) parjdde ouourmnboipAy

9% T "SA S[BAIOIUI JOOM-] JB SUOISSAS QAL J0J
908} 3y JO Jey 03 Jase] DV APN-SO WU $90°[

sdno13 yjoq ur asn uaaIOSUNS

AJ1Ep (SYooMm Q) SUOISSS INOJ I0J SYooMm

KIOAQ sjuounyeaI) [ pue weald suournboipAy
% t 'SA oM Q[ IOJ weald duournboipAy 9,

Qoej-yds
‘papuriq [ot]
-o[3urs 110T “Te 19
‘pazrwiopuey uorassed
[1v]
Qoe-ds 110T e »
‘pazrwiopuey uewIp[on
oej

-nds “purrq
JOAISSqO [et] T10T
‘poziwiopuey “[e 19 UOOIY

08J
-ds ‘putpq
-IOAI2SQO [8¥1 0102
‘poziwiopuey ‘T 19 puIp

[ev]
Qoe-ds 0102 e ¥
‘pazrwiopuey  IeDRUBNEA\

[ov] ¥002
poziwopuey e 10 Suep

sjuauwio)

(s)awoanQ

sy00lqns
J0 'ON

juaunjeal],

u3disop ApmiS 1K ‘ApmiS

ewuse[ow Joj sardeIay) Iaylo snsIaA Jo Yim uonounfuod ur ‘Adereyjouowr se 1y pue 1ose] Sunen[eAd sAIpniS  Aqe],



7dd ‘ISVIN PAyIpow JSypul ‘Xapu] AILI9AdS pue eIy BUWISE[IA SV ‘WSI pasind asuoiul 747 ‘JUSWSSISSY [eqo[D) s.101e3NsaAu] Yoy ‘Adeioy) 1ose| [euonorely J7.4

SYIUOW § 0) AUI[OSEq WOIJ

SYoom 7 unpim uonnjosal ynm ‘dnoid 1 oy as8aI12p JoU PIp [SVIA ‘dnoIs [onuod ay) uf Pqe-uado  [z#] 210T
ur uoneyuowdidiodAy pue Sunsni) pagroads JuI[aseq WOl SYIUOW T e ‘Popur[qQ  ‘osoduei],
jou uonesridde DT, Jo Aouanbaiy ‘papnjour jou  UOONPAI % G B PUB SYIUOW 9 J& UOTIONPAI syjuowr g | -9[3urs  pue
"IdI JO uoneInp :9[edS UMO Pasn SI0Je3NSIAU] % ¥ 6% & pamoys dnoi3 [ oy ur [SYIN 79 pue 9 je dn pamo[[oj ‘Quofe D, "SA DI, pue TdI  ‘poziwopuey opaionSi
dnoi3
DV APN-SO 20uany Mmo[ ) Ul paAIdsqo porrad dn
S109JJ0 9SIAAPR 1samd, "uonejudwsidodAy -MO[[0] YOIM-T] M ‘SYoM ] Sem uoneInp
YI[-1}JOJUOD PA}IOW PapN[our sfead proe o11004[S pue DV X :PN-SO JUQUIIEAI) (STBAISIUT JooMm-T I8 DV X PN-SO
YIIYM ‘DY X :PN-SO 2ouang Y31y ur uads a1om douany y3iy o3 paredwos Hy X :pPN-SO douany y3iy :) dnoin ‘s S[EAISIUT Yoom-g
$109JJ0 9SIAPE JSOJA ISIA dn-mo[[0] Yoam-g | QouaN-MO[ M Juduwsoxdwr Juedyrusis je 10ad proe o11094[3 :g dnoin ‘sa s[earojur [st] 10T
oy} Je sdnoi3d 221y [[e Ul 9501 SAI09S [SYIN A[[eonsnels pajensuowap 21098 [SYIN 09  ApPPom 1B DV APN-SO 2ouony mof 1y dnoin — pazruopuey “Ie 10 Iey]
juowssasse juedronied
10 ISVIN U0 sdnoiS yjoq usam)aq 9oUIIIp
[eONSTIE]S ON "PIAISSQO 9)ed ADUALINOAI Syoom 7] J0J 9or) A} JO J[ey JoYIo
yS1y ‘syeem 71 IV sdnoiS yioq ur peaIasqo oy} uo [9ad proe o1eORIOYDLL) 9, G "SA 90B] oY} Qoey-ynrds [L¥] 2102
PoUONUAW JOU SBM SN UIosUNG  Judwsordwir Juesyrusis ‘dn-moj[oJ syeam § 1y 8] JO Jrey ouo uo T4 WU-()GG] JO uoIssas-o[Surg  ‘pazrwopuey  “[e 310 Suoy
sSurpuy IojowreXaul pue [SYINW
P pajeronod sjuedronred pue suerorsAyd Aq
SJUSWISSAsSE IAT)O[qNG “ATUO Jose] yiIm pajearn licsliial0i]
op1s a1 uo ‘A[eAnoadsar ‘g, /°9] pue 9, 7T -1s0d syjuowr G 18 dn-mof[o "(Syoom 9)
s paredwos ISYINW Ul juowarordur Q0BJ ) JO 9PIS QUO 0) S[BAIIUI JIIM-T Qoej-1pds
BUIopa pitt % L€ Pue sSUIpeal Iojouexaul ul Je SUOISsas a1} 1o} s[oad proe o11094[3 9, ¢ ‘papurq
pue Suiing JUSISUL) PIPA[OUL SIS ASIAPY  juswaroidut 9 97¢ 93eIAE U pamoys spad snpd 9ovJ 2IUD YY) 0] S[BAINUIL YoM 7—| -I0AII$qO ¥+ 1102
PIsSNOSIP 10U SN UIOSUNS PIOE O1[0A[3 pue DV A:PN-SO WIM 9pIs 4], 91 Je SUOISSAS XIS 10} DY APN-SO WU $90‘]  ‘paziuopuey  “e 19 jIed
syoolqns
SJUSWOD) (s)swoonQ  Jo ‘oN juounjeal], u3disop ApmiS  IeaA ‘Apms

panunuod § IAqeL,



372

S. Rivas, A. G. Pandya

interest in recent times. Like chemical peels, laser and light
therapies carry an increased risk of adverse effects via
direct damage to the skin, and can thus cause a paradoxical
increase in pigmentation following treatment. This is par-
ticularly prevalent in patients with darker skin types, in
whom this modality should be cautiously used or avoided.
Despite the risks involved, there have been promising
results in randomized trials using laser and light therapies
(Table 4).

4.4.1 Intense Pulsed Light

Intense pulsed light (IPL) therapy has yielded some
promising results in the treatment of melasma. A 16-week
study by Wang et al. [40] comparing the application of
4 % hydroquinone cream plus IPL versus 4 % hydroqui-
none cream alone showed a 39.8 % improvement in the
relative melanin index in the IPL group versus an 11.6 %
improvement in the hydroquinone cream-only group.
Furthermore, 35 % of participants in the IPL group
achieved complete resolution of melasma versus only
14 % in the hydroquinone-only group. However, as with
most therapies for melasma, relapse was observed, and
improvement of melasma in this study decreased in
24.2 % of participants treated with IPL. The frequency of
hydroquinone application was unclear and side effects
were transient and mild.

In a 10-week, randomized, split-face study, Goldman
et al. [41] evaluated the safety and efficacy of IPL in
conjunction with triple combination cream versus IPL and
a placebo cream. The triple combination cream contained
hydroquinone 4 %, tretinoin 0.05 % and fluocinolone
acetonide 0.01 %. At week 10, 57 % of patients in the
triple combination cream group were clear or almost clear
compared with 23 % in the inactive cream group. How-
ever, more irritation to the skin was observed in the triple
combination group. Investigators and participants made all
assessments subjectively.

In another recent study investigating the efficacy of
IPL in melasma, Figueiredo and Trancoso [42] com-
pared outcomes of IPL plus triple combination therapy
versus triple combination therapy alone. MASI scores in
the IPL group showed a 49.4 % reduction at 6 months
from baseline and a 44.9 % reduction at 12 months from
baseline. In the triple combination therapy-only group,
MASI did not decrease from baseline to 6 months. It
was unclear how long the IPL treatment sessions lasted
or how often patients applied the triple combination
cream. The investigators of the study also used their
own 7-point scale for the assessment of melasma
improvement. Crusting and hyperpigmentation were
observed in the IPL-treated group, with resolution seen
after 2 weeks.
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4.4.2 Q-Switched Neodymium-Doped Yttrium Aluminum
Garnet (QS-Nd:YAG) Laser

Wattanakrai and colleagues [43] conducted a randomized,
split-face trial comparing the use of Q-Switched Neo-
dymium-Doped Yttrium Aluminum Garnet (QS-Nd:YAG)
laser versus hydroquinone for the treatment of melasma.
Participants exposed half of the face to 1,064 nm
QS-Nd:YAG laser treatment for five sessions at 1-week
intervals while 2 % hydroquinone was applied to the other
half of the face. They found that the laser-treated side of
the face achieved an average 92.5 % improvement in rel-
ative lightness index versus 19.7 % improvement on the
hydroquinone-treated side. There was also a 759 %
improvement in the modified MASI (mMASI) score on the
laser-treated side versus a 24 % improvement on the
hydroquinone-treated side. Subjects were more satisfied
with the laser-treated side than the side treated with topical
cream. Although the differences observed between groups
were significant, all patients had recurrence of melasma.
Adverse effects were notable in patients who received
additional laser treatments following the study period,
which included disfiguring mottled hypopigmentation,
irritation, and rebound hyperpigmentation. In addition, all
patients in this study had recurrence of melasma at the
12-week post-treatment follow-up visit.

In a 6-week, randomized, split-face study conducted by
Park et al. [44], the efficacy of combination therapy
1,064 nm QS-Nd:YAG laser with 30 % glycolic acid peels
was evaluated and compared with laser therapy alone, with
exposure of laser to the entire face followed by exposure of
one-half of the face to glycolic acid peels for three sessions at
2-week intervals. Results showed that the side treated with
QS-Nd:YAG treatment plus glycolic acid peels showed an
average improvement of 32.6 % in mexameter readings
when compared with a 22 % improvement in the laser-only
treated side. In addition, a 37.4 % improvement in the
mMASI score in the combination treatment side was found
when compared with 16.7 % on the laser-only treated side.

Kar and colleagues [45] carried out another study that
explored the efficacy of QS-Nd:YAG laser versus glycolic
acid peels. In this randomized study, three study groups were
compared—Ilow-fluence QS-Nd:YAG at weekly intervals
versus glycolic acid peels at 2-week intervals for six sessions
versus high-fluence QS-Nd:YAG at 2-week intervals.
Results showed that the MASI score was significantly
improved in the group receiving low-fluence QS-Nd:YAG
when compared with the group exposed to high-fluence
QS-Nd:YAG or glycolic acid peels. However, all groups
showed an increase in MASI scores at the 12-week post-
treatment follow-up visit. Adverse effects were commonly
seen in the high-fluence QS-Nd:YAG group, with mottled
confetti-like hypopigmentation observed in many patients.



4.4.3 Pulsed-Dye Laser

Pulse-dye laser (PDL) is a laser treatment that targets the
vascular component of melasma and appears to be a new,
promising therapeutic option for melasma. In a split-face
study in 18 Caucasian women using triple combination
therapy and PDL for 4 months, Passeron and colleagues [46]
showed a statistically significant decrease in MASI score on
the combination side, with a statistically significant contin-
ued decrease at the 2-month follow-visit. Post-inflammatory
hyperpigmentation was notably observed in three patients,
all of whom had dark skin (Fitzpatrick IV skin type). The
continued decrease in melasma following treatment provides
some optimism for a therapy that can help prevent relapse of
melasma, which is a common occurrence.

4.4.4 Fractional Photothermolysis

In a randomized, split-face study, Hong et al. [47] sought to
determine the efficacy of a single session of fractional
photothermolysis on one-half of the face compared with
5 % trichloracetic acid chemical peel applied to the other
half of the face for melasma. Both treatments were found to
be equally effective, with the MASI score improved at 4
weeks in both groups and no significant difference between
the groups. There was a high recurrence rate noted at
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other parts of the face where melasma is prevalent, such as
the cheeks and chin. Topical tranexamic acid showed no
benefit in the treatment of melasma and had an increase in
adverse effects associated with its use. Use of oral tran-
examic acid may be effective in the future, as more evi-
dence using this agent is acquired. Two percent kojic acid
appears to be of benefit when added to 10 % glycolic acid
and 2 % hydroquinone in the treatment of melasma.

Topical retinoids have shown varying degrees of effec-
tiveness in the treatment of melasma. From the studies
reviewed, tretinoin seems to be effective as monotherapy,
but the time for improvement usually requires many
months. There is also a high risk for skin irritation.

The chemical peeling agents reviewed did not show
consistent efficacy in the treatment of melasma. Their use
often resulted in low tolerability and increased risk of
hyperpigmentation. Glycolic acid peels were not found to
be more effective than topical preparations such as
hydroquinone. Likewise, salicylic acid peels were not more
effective than topical depigmenting agents and also tended
to have a high rate of post-inflammatory hyperpigmenta-
tion. Due to the adverse effects associated with chemical
peels, such as burning, bleeding, and increased risk of
hyperpigmentation, they are considered second-line agents
and should be limited to refractory melasma cases and used
judiciously in darker-skinned individuals who are at higher
risk of post-inflammatory hyperpigmentation.

Laser and light therapies have yielded mixed results.
IPL therapy has been shown to be effective in improving
melasma but is characterized by a high relapse rate.
QS-Nd:YAG lasers appear to have detrimental effects on
melasma, with increased risk of hyperpigmentation and a
very high rate of relapse following treatment. PDLs, which
target dermal vessels, are an exciting and promising new
therapeutic approach for melasma, and have also been
shown to delay relapse. Fractional light therapy appears to
have a very high risk of post-inflammatory hyperpigmen-
tation in patients who use it, as well as low tolerability. In
general, laser and light therapies show the best response in
lighter-skinned individuals. They are considered third-line
agents for the treatment of melasma and should be used
very carefully, particularly in dark-skinned patients. More
research is needed to assess their safety.

5.3 Limitations

Despite the variety of treatments currently available for
melasma, there exists no single therapy with guaranteed
efficacy. The evidence in many studies is not strong and is
compounded by poor and underpowered study designs. In
addition, there is a lack of well-designed, placebo-con-
trolled studies, making it difficult to compare treatments
and assess statistical significance and validity.
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Due to the clinical heterogeneity of the studies included,
such as differences in Fitzpatrick skin type, melasma type,
duration and severity of melasma, and age, statistical
pooling of the data was not possible. Therapies also varied
in their dosages, duration, treatment frequency, and flu-
ences for laser therapy, making it difficult to compare
studies. Future trials should be conducted for 6-12 months
or longer to determine long-term effects. In addition,
inclusion criteria such as skin type, duration of melasma,
type of melasma, and age should be well defined and
matched at baseline. Instruments for objective assessment
of outcomes, such as reflectance spectrometry, and histo-
logic analysis, are also recommended. There were several
studies in which information regarding the method of
randomization or blinding was not included, compromising
validity and raising concern over bias. The MASI score has
been validated and revised, creating the mMASI score [51].
Future studies should use this new scoring system.

Access to sunscreen was also not always clear in the
studies reviewed. For example, several studies did not
indicate whether participants were given sunscreen sam-
ples or if they were expected to purchase sunscreen inde-
pendently. No randomized clinical trials have been
designed to evaluate the extent to which sunscreen prevents
or treats melasma. Sunscreen use alone should be evaluated
in future randomized clinical trials to determine the mini-
mal level needed to treat and prevent melasma. In addition,
studies should be started after the summer to avoid sea-
sonal effect of sun exposure. The sunscreen SPF and fre-
quency of application used as part of interventions should
be standardized in future studies.

Quality of life assessments were performed in very few
studies. This is an important assessment to include, since
melasma has been shown to have a detrimental impact on
quality of life. The effect of treatment on patients should
not only assess the degree of clinical improvement but the
emotional and psychological effects as well. Quality of life
measures and participant assessments of treatment outcome
should be part of future study designs.

6 Conclusion

Despite the many treatments available for melasma, no
definitive panacea exists for the treatment and prevention
of this often-recalcitrant skin condition that affects millions
of people worldwide. More research is needed to determine
the optimal treatment regimen for melasma. The relapsing
course of this condition makes it a difficult condition to
manage clinically. The negative social and psychological
impact of melasma on patient quality of life underscores
the need for further research in developing effective ther-
apies for melasma.
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The existing evidence suggests that topical depigment-
ing agents, particularly those containing hydroquinone in
conjunction with a steroid and retinoid, are most effective
and safe for the treatment of melasma. Hence, first-line
therapy for melasma should include hydroquinone alone or
in conjunction with a topical steroid and retinoid (triple
combination therapy). Tretinoin therapy, as well as a
number of other agents, have shown to be somewhat effi-
cacious in the management of melasma, while the safety
and efficacy of chemical peels and laser and light therapies
in the treatment of melasma has yet to be established.
Chemical peels and laser and light therapies have produced
mixed results, with an increased risk of irritation and
subsequent hyperpigmentation, particularly in darker-
skinned individuals. As evidenced by the studies reviewed,
the long-term treatment for melasma remains unsatisfac-
tory. A better understanding of the etiology of melasma
will allow for the development of more targeted and
effective therapies in the future.
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