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Background Melasma is a common dermatological condition. Although its relevance
as a skin condition is primarily of a cosmetic nature, it may affect the patient’s
wellbeing and quality of life. A broad range of treatment options is available,
which makes it difficult to choose the most appropriate of those treatments.
Objectives To summarize and critically appraise evidence from investigator-blinded
randomized controlled trials (RCTs) on the efficacy and safety of self-applied
topical interventions for melasma.

Methods We systematically searched MEDLINE and the Cochrane CENTRAL trials
database for RCTs on topical, self-administered interventions for patients diag-
nosed with melasma. Eligibility was limited to RCTs that explicitly stated in their
methods section (i) how they generated the random allocation sequence, and
(ii) that the study outcome assessor was blinded to the participants’ group alloca-
tion. Outcomes of interest included evaluator-assessed clinical scores (such as the
Melasma Area and Severity Index), quality of life and patient-reported outcomes,
as well as safety outcomes. The study findings were meta-analysed, pooling data
from studies on the same comparisons, if this was possible. We assessed confi-
dence in effect estimates using the GRADE approach.

Results Our searches yielded 1078 hits. We included 36 studies reporting on 47
different comparisons of interventions. These included medical treatments such
as ‘triple combination cream’ (TCC), over-the-counter cosmetic and herbal prod-
ucts, as well as sun creams covering different light spectra. Pooling data was pos-
sible for only two comparisons, topical tranexamic acid (TXA) vs. hydroquinone
(HQ) and cysteamine vs. placebo. Direct comparisons were available for a variety
of interventions; however, the reported outcomes varied greatly. Overall, our
confidence in the effect estimates ranged from very low to high.

Conclusions Our findings indicate that TCC and its individual components HQ and
tretinoin are effective in lightening melasma. Besides these established self-
applied treatment options, we identified further medical treatments as well as
promising cosmetic and herbal product treatment approaches. Furthermore, evi-
dence suggests that using broad-spectrum sunscreen covering both the visible
and ultraviolet-light spectrum enhances the treatment efficacy of HQ. However,
with mostly small RCTs comparing treatments directly using a broad range of
outcomes, further research is needed to draw conclusions about which treatment
is most effective.
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What is already known about this topic?

Melasma is a common dermatological disease. Although it is primarily a cosmetic
condition, it can severely affect the patient’s wellbeing and quality of life.
Treatment options for melasma include a broad range of medical, cosmetic and
herbal products.

Given the large number of available interventions, it is difficult for clinicians and
for patients to make informed decisions about which treatment to choose.

What does this study add?

We systematically assessed data from investigator-blinded randomized controlled
trials of self-applied topical interventions.

Our GRADE evaluations of confidence in the findings ranged from very low to high
and may help clinicians and patients navigate treatment decisions.

Besides the established self-applied medical treatment options, we identified
promising cosmetic and herbal treatment approaches.

Evidence suggests sunscreen covering the ultraviolet (UV)- and visible light spectra
increases treatment efficacy compared with UV-only protection.

Melasma is a common skin condition characterized by an
acquired symmetrical cutaneous hypermelanosis."” Its patho-
genesis is complex, involving not only melanocytes, but also
keratinocytes, fibroblasts and endothelial cells along with an

Several known risk factors
811

3-5
altered basement membrane.

include exposure to ultraviolet (UV)®” and visible light,

12,13 14,15

genetic predisposition, oral contraceptives, preg-

16,17 5,18 : )
nancy and female sex. Melasma is most common in

Asian and Latin women of reproductive age'’ ** with Fitz-

23,24

patrick skin types II-IV.
20

Its prevalence varies widely

.2,
among countries
20-22

according to the distribution of different

ethnicities 23,24

and skin phototypes.

Because it occurs most commonly on the central face, fore-
head, temple and cheeks, melasma can severely affect emo-
tional wellbeing, self-esteem and overall quality of life.”* *®
Treatments include a broad range of medical and cosmetic
interventions, albeit characterized by inconsistent results and
frequent relapses.” >

This paper aims to systematically assess the evidence from
randomized controlled trials (RCTs) on self-applied topical

interventions for melasma.

Materials and methods

We conducted a systematic review and meta-analysis follow-
ing the methods of the Cochrane Handbook®>> and GRADE working
group guidelines.** ** The protocol was registered at PROS-
PERO (CRD42020168174,

prospero/display_record.php?RecordID=168174).

https://www.crd.york.ac.uk/

Eligibility criteria

We included RCTs assessing the efficacy and safety of topi-
cal, self-administered interventions in patients diagnosed
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with melasma. Our PICO (population, intervention, com-
parator and outcomes) framework is provided in Table 1.
Given the number of low-quality trials on melasma treat-
ments, we decided to increase the validity of our findings
by limiting eligibility to RCTs that explicitly stated in their
methods section or study protocol (i) how they generated
their random allocation sequence and (ii) that the study
outcome assessor was blinded towards the participants’
group allocation. However, patient-reported outcomes were
included even if the participants themselves were not
blinded to their treatment allocation. Studies had to report
results of at least 15 participants in each group. Only full-
text publications in peer-reviewed journals in English,
French, German, Portuguese or Spanish were considered. No
date restrictions were applied.

Information sources and study selection

We searched MEDLINE and the Cochrane CENTRAL trials data-
base on 25 March 2020, and updated our search on 1
November 2021. The full search strategy is presented in
Appendix S1 (see Supporting Information). Researchers (A.P.,
RN.W./G.A.V.) independently screened titles and abstracts,
and evaluated full-text articles. References of relevant studies

were searched manually for additional primary studies.

Data collection, data items and assumptions

RN.W./GAV./MK)
extracted data. Data items and our handling of unit-of-analysis

Reviewers (AP, independently
issues are detailed in Appendix S1. Disagreements between the
reviewers were solved by discussion and re-evaluation. We
calculated risk ratios (RRs) for dichotomous outcomes and
mean differences (MDs) for continuous outcomes.

© 2022 The Authors. British Journal of Dermatology
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Table 1 PICO framework

PICOs

Population  Patients diagnosed with epidermal, dermal or
mixed melasma

Intervention Any self-applied topical intervention, or
combination of topical interventions

Comparator  Any self-applied topical intervention, combination
of topical interventions, vehicle/placebo
preparation or no treatment

Outcomes Primary outcomes:

—_

Evaluator-assessed outcomes, including PGA,
clinical scores and technical assessments:
(a) Complete or partial remission
(b) PGA/IGA
(c) Melasma Area and Severity Index
(d) Melanin Index
(e) Luminance
2 Quality of life
3 Patient-reported outcomes (satisfaction,
improvement, assessment scores)
Secondary outcomes:
1 Number of patients with adverse event
2 Number of patients with serious adverse events
3 Dropouts due to adverse events
The timing of the outcome assessment was not
restricted. If studies reported on various
assessments, we usually selected the latest point
in time. If various studies reported on the same
comparison, we selected the point in time most
frequently reported to ensure comparability
Studies Investigator-blinded randomized controlled trials
that explicitly stated in their methods section (i)
how they generated the random allocation
sequence and (ii) that the study outcome
assessors were blinded towards the participants’
group allocation

PGA, Physician Global Assessment; IGA, Investigator Global

Assessment.

Risk of bias and confidence in the effect estimates

The Cochrane Risk of Bias tool version 2 (2019)°® was used
to assess risk of bias. For each outcome and comparison of
interventions, confidence in the effect estimates was quantified
using the GRADE approach,’®** considering risk of bias,*’
directness,*® consistency,®” precision* and publication bias.*'
Criteria for these evaluations are given in Appendix S1.

Synthesis and presentation of the results

In the absence of substantial clinical or methodological
between-study heterogeneity, we calculated pooled effect esti-
mates, applying the DerSimonian and Laird random-effects
model. Whenever possible, we used an intention-to-treat anal-
ysis. In case of substantial statistical between-study hetero-
geneity (I > 70%), no pooled effect estimates were calculated
and the reasons for heterogeneity discussed. Data not reanal-
ysed due to missing information and dichotomous data from

© 2022 The Authors. British Journal of Dermatology
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split-face studies are reported narratively in GRADE summary

>3 (Appendix S2; see Supporting Informa-

of findings tables
tion). Owing to the large number of comparisons identified
for herbal products, we report patient-reported outcomes and

data on these in Appendix S2 only.

Results

Number of hits and included studies

Our systematic literature search yielded 844 (25 March 2020)
and 234 (01 November 2021) hits. Twenty-five additional
studies were identified by manually searching reference lists.
After removing duplicates, we screened 813 records and
reviewed the full texts of 488 studies (Figure 1). Ultimately,
#2778 Detailed

information about the study and participant characteristics,

we included 36 studies, reported in 35 articles.

including the risk-of-bias evaluations and reasons for exclud-
ing studies is given in Appendix S3 and Appendix S4 (see
Supporting Information). We rated one study as being at ‘low
risk” and 20 studies as being at ‘high risk’ of bias. Eleven stud-
ies elicited ‘some concerns’. Four studies elicited ‘some con-
cerns’ for evaluator-assessed outcomes and ‘high risk’ for
patient-reported outcomes (Figure 2).

Participants in most of the included RCTs were recom-
mended to additionally apply sunscreen. Adverse events (AEs)
were generally limited to mild-to-moderate erythema, peeling,
itching, irritation, pruritus, dryness, burning and oedema.
There were some cases of telangiectasia, contact allergy,
hyperpigmentation and acneiform lesions. No serious AEs
(SAEs) were reported, and dropouts due to AEs were not sig-
nificantly different between the groups in any of the included
studies.

Triple combination cream and its individual components

One RCT** compared triple combination cream (TCC) [fluoci-
nolone acetonide 0-01%, hydroquinone (HQ) 4% and treti-
noin 0-05%] with placebo. TCC was superior with respect to
participants rated as ‘cured or greatly improved’, with RR
79-0 [95% confidence interval (CI) 11-18-558:06; GRADE:
@©DPBO; 226 patients] and improvement of total target skin
melanin  [MD 3994 (95% CI 25-75-54-13); GRADE:
@©DDO; 211 patients]. However, significantly more patients
in the intervention group experienced AEs [RR 5:83 (95% CI
2-55-13-32); GRADE: ®@®@(); 226 patients], which included
eye pain and stabbing pain.

We identified one RCT*® that compared TCC with HQ 4%
alone. TCC was superior, both with respect to patients with
no or only mild hyperpigmentation [RR 1-63 (95% CI 1-25—
2:13); GRADE: @®(OQ); 260 patients] and investigator’s
assessment of global improvement [RR 2-65 (95% CI 1-77—
3.95); GRADE: ©®®(Q); 253 patients]. The number of
patients with AEs was significantly higher in the TCC group
[RR 3-55 (95% CI 2.23-5-65); GRADE: @®®Q; 260

patients].
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Identification of studi

[ Identification of studies via other methods

Records identified from:
Databases (overall) (n=1078)

Search on 25 March 2020:
MEDLINE (n = 347)
CENTRAL (n1 = 497)

Records removed before
screening:

Duplicate records removed
(n=265)

Records marked as ineligible by
automationtools (n=0)
Records removedfor other

Records identified from:
Websites (n=0)
Organizations (n= 0)
Citation searching (n= 25)

Registers (n=0) reasons (n=0)

Identification

Searchon 01 November2021:
MEDLINE (n=72)

CENTRAL (= 162)
Registers (n=0)

)
(G y
Records screened »| Records excluded
(n=813) (n=350)
E Reports soughtforretrieval +| Reports notretrieved Reports soughtfor retrieval
3 (n=4863) (n=0) (n=25) n=0)

.

Reports notretrieved

!

Reports assessed for eligibility .| Reports excluded:
(n=463) Clinicaltrial registry, noresults
published (n=123)
~_, Did not meetinclusion criteria
(n=276)

Duplicate (n= 21)
No full-text available (n= 10)

Reports assessed for eligibility Reports excluded:
(n=25) Did not meetinclusion criteria
(n=19)

No full-text available (n= 3)
Language restriction (n=1)

— v
© Studies includedin review
3 (n=36)

S Reports of included studies
£ (n=35)

~_4

Figure 1 PRISMA flowchart.

Another RCT*® compared HQ 4% with zinc sulfate 10% in
72 patients. HQ was significantly superior with respect
to reduction in Melasma Area and Severity Index (MASI) [MD
—1-80 (95% CI —3-20 to —0-40); GRADE: SeDQ); 55
patients].

We identified one RCT*® comparing tretinoin 0-1% with
vehicle in 50 patients. At week 40, participants in the treti-
noin group were significantly more often rated as ‘much
improved’ or ‘improved’ [RR 13-00 (95% CI 1-88—89-74);
GRADE: &®®Q); 38 patients), had a better Melasma Clinical
Response Score [MD —1-90 (95% CI —2-22 to —1-58); GRADE:
OOPO; 38 patients] and lighter melasma under Wood’s
lamp [MD 1-60 (95% CI 1-46-1.74); GRADE: ©®GQ); 38
patients]. However, with respect to colorimetry, no significant
difference between the groups was seen [MD —0-30 (95% CI
—0-71-0-11); GRADE: ®@®(O(Q); 38 patients]. More patients
in the tretinoin group had AEs [RR 3-02 (95% CI 1-59-5-72);
GRADE: @®®Q); 49 patients].

Combination cream containing hydroquinone and glycolic
acid

One RCT*® compared a combination cream containing HQ
4%, glycolic acid 10%, and vitamins C and E vs. placebo in
35 patients. There was no significant difference in

British Journal of Dermatology (2022) 187, pp309-317

improvement of melasma according to the physician’s evalua-
tion [RR 3-38 (95% CI 0-85-13-39); GRADE: @®®®Q].
However, the trial authors reported that the combination
cream was superior with respect to Mexameter® readings and
MASI score; we did not re-analyse these data because of miss-

ing information.

Cysteamine cream

We included two RCTs,’>®° both performed by the same
group, comparing cysteamine 5% cream with vehicle. Partici-
pants who received cysteamine cream achieved a score of
‘clear’ or ‘mild” on the Melasma Severity Score significantly
more often [RR 2-13 (95% CI 1-20-3-75); GRADE: &®®Q;
40 patients; one study’’], and had a better improvement of
MASI [MD —4-29 (95% CI —7-02 to —1-56), I> = 0%; GRADE:
SBBO); 90 patients; two studiessz‘ég] and Mexameter mela-
nin index [MD —30-59 (95% CI —39-51 to —21-68), I = 0%;
GRADE: ©D®DD; 93 patients; two studiessz’sg]. However,
more participants in the cysteamine group experienced AEs
[RR 12:63 (95% CI 2-53-62-93), I* = 0%; GRADE: ©OOD;
93 patients; two studies®>*"].

One RCT®! compared cysteamine 5% with TCC (HQ 4%,
retinoic acid 0-05% and betamethasone 0-1%) in 50 patients.
At 4 months, no significant differences were seen between

© 2022 The Authors. British Journal of Dermatology
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the two groups with respect to modified MASI (mMASI)
[MD —0-95 (95% CI —2-13-0-23); GRADE: ®®®(] or Inves-
tigator’s Global Assessment [RR 0:67 (95% CI 0-21-2-08);
GRADE: ®2@Q)].

Methimazole

One RCT®® compared methimazole 5% with HQ 4% in 40
patients. There was no significant difference between groups
with respect to the physician’s evaluation [RR 0-08 (95% CI
0-00-1-28); GRADE: @®OQ)]. Patients in the HQ 4% group
had a greater reduction in MASI [MD —3-68 (95% CI —5-66 to
~1-70); GRADE: ©®@Q].

Neotone® cosmetic products

One RCT*’ compared a combination of the cosmetic products
Neotone® serum and Neotone Radiance vs. HQ 4% in 43
patients. There were no differences with respect to the pro-
portion of patients with improved mMASI [RR 1-12 (0-88—
1-44); GRADE: ®®®()] and the mMASI score itself [MD
0-30 (95% CI —1-53-2-13); GRADE: ©®@()]. Moreover,
there was no significant difference with respect to AEs [RR
0:95 (95% CI 0-06—14-30); GRADE: ©®@Q)].

Isobutylamido thiazolyl resorcinol (Thiamidol®)

One split-face RCT** compared isobutylamido thiazolyl resor-
cinol (ITR) 0-2% applied to one side of the face with the
untreated half in 31 patients. Patients in the ITR group had a
greater improvement of mMASI [MD —3-02 (95% CI —3-95 to
~2:08); GRADE: ®@®®()] and reduction in skin brightness
(L*) [MD 1-19 (95% CI 0-45-1-93); GRADE: @BOQ)]. The
difference in maximum erythema score from week 4 to week
12 [MD —0-:02 (95% CI —0-05-0-02); GRADE: @DO)] was
not significantly different between groups. No further AEs
occurred in either group.

Another intraindividual RCT reported in the same publica-
tion** compared ITR 0-2% with HQ 2% in 28 patients. The
reduction in mMASI [MD —1:32 (95% CI —2-01 to —0-63);
GRADE: ®®(OQ)] was significantly greater with ITR than with
HQ. No significant difference in L* was observed [MD 0-46
(95% CI —0-17-1-09); GRADE: ®@B(O(]. The maximum ery-
thema score [MD —0-04 (95% CI —0-11-0-03); GRADE:
@®®OQ)] and itching score [MD 0-02 (95% CI —0-02-0-05);
GRADE: ®®(O(] did not differ significantly between the two
treatments. No further AEs occurred in either group.

One RCT®® compared ITR 0-2% with HQ 4%. After the
treatment period, no significant differences were seen
between the groups with respect to mMASI [MD —0-90 (95%
CI —2-49-0-69); GRADE: ®@®®(); 50 patients] or the Global
Aesthetic Improvement Scale [RR 0-77 (95% CI 0-41-1-42);
GRADE: @®®Q; 48 patients].

We included one three-armed RCT®' with 30 participants
per arm comparing the combination of ITR 0-15% and hya-
luronic acid (HA) vs. ITR 0-15% and HA alone. With respect

British Journal of Dermatology (2022) 187, pp309-317
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to MASI, the combination of ITR plus HA was superior to HA
alone [MD —1-28 (95% CI —1-88 to —0-68); GRADE: &®®(]
and ITR alone was superior to HA alone [MD —0-91 (95% CI
—1-57 to —0-25); GRADE: @B(()], whereas there was no
significant difference between combination treatment and ITR
alone [MD —0-37 (95% CI —1-13-0-39); GRADE: ®@®OQ)].
No differences were seen with respect to skin pigmentation,
measured as average melanin between combination treatment
and ITR alone [MD 0-00 (95% CI —0-01-0-02); GRADE:
@®@(OQ)], between combination treatment and HA alone
[MD —0-01 (95% CI —0-03-0-00); GRADE: @®O()] and
between ITR alone and HA alone [MD —0-01 (95% CI —0-03—
0-00); GRADE: &80OQ)].

Undecylenoyl phenylalanine

One RCT®* compared topical undecylenoyl phenylalanine 2%
with vehicle in 37 patients. Significantly more patients in the
undecylenoyl phenylalanine group had a complete or partial
response [RR 3-61 (1-50-8-68); GRADE: @®®(]. There was
no significant difference with respect to AEs [RR 2-55 (95%
CI 0-59-11-02); GRADE: @DOQ)].

Ultraviolet- and visible light-spectrum sunscreen

We included one RCT*® that compared sunscreen protecting
both from UV and visible light (VL) (SPF 60) with sunscreen
protecting from UV light only (SPF 50+) in 61 patients with
high sunlight exposure. Participants in both groups were addi-
tionally treated with HQ 4% cream. After 8 weeks of treat-
ment, patients in the UV + VL-protective sunscreen group had
a significantly greater percentage reduction in MASI [MD
15-90 (95% CI 9-06-22-74); GRADE: ©®®®] and L* [MD
—1-20 (95% CI —2:04 to —0-36); GRADE: ®®®Q)]. According
to the physician’s global assessment, significantly more
patients had an ‘excellent’ or ‘good’ improvement [RR 1-62
(95% CI 1-06-2-47); GRADE: ®D®®Q)].

Tranexamic acid

We included one RCT®’ that compared tranexamic acid (TXA)
2:5% cataplasm to vehicle in 81 patients. Patients who
received TXA had a lower MASI score at the end of treatment
[MD —11-43 (95% CI —12:49 to —10-37); GRADE: ©®O®)].
No patients in either group reported AEs.

Another RCT”® compared the efficacy and safety of an
emulsion containing TXA 6-5%, potassium azeloyl diglycinate
and niacinamide with vehicle in 67 patients. Patients in the
intervention group had a greater reduction in their MASI
scores [MD —2-80 (95% CI —5-27 to —0-33); GRADE:
OOPO] and relative melanin value [MD —15-10 (95%
Cl —22-76 to —7-44); GRADE: @®®()]. There was no
significant difference with respect to AEs [RR 0-82 (95% CI
0-24-2-80); GRADE: @O

Two RCTs***° compared TXA 5% with HQ 2% and 3%,
respectively. No significant difference in MASI was seen [MD
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0-05 (95% CI —0-29-0-38), I* = 0%; GRADE: ®@®®Q; 160

patients; two studies*®>?

]- There was no significant difference
with respect to pigmentation at the end of treatment [MD
—0-26 (95% CI —0-52-0-00); GRADE: ®BOQ); 60 patients;
one study®]. Significantly more participants receiving HQ
experienced AEs [RR 0-16 (95% CI 0-05-0-46), I* = 0%;
GRADE: &®®(); 160 patients; two studies%’sg].

Additionally, we identified one RCT’* that compared TXA
with TCC (HQ 2%, tretinoin 0-05% and fluocinolone 0-01%).
With respect to mean difference in MASI from baseline to
week 8, TXA was inferior to TCC [MD —3-34 (95% CI —4-30
to —2-38); GRADE: @®®(); 40 patients].

Herbal products

Due to the large number of comparisons identified, the data
on herbal products are reported in Appendix S2).

Discussion

This is the first systematic review to assess and critically
appraise data on the efficacy and safety of self-applied, topical
interventions for melasma from investigator-blinded RCTs.

Because we assessed a large number of comparisons, we
were able to present only a summary of our findings for
selected outcomes. To gain a comprehensive overview, it is
important to take into consideration the online data presented
in Appendices S1-S4.

To date, TCC, which consists of HQ, tretinoin and corticos-
teroids, remains the gold standard and first-line topical, self-
applied therapy in treating melasma. Evidence from our
review suggests that TCC is more effective in lightening mel-
asma than placebo or HQ alone. With respect to the individual
components, both HQ and tretinoin were superior to placebo.

Many interventions such as topical TXA, cysteamine, or ITR
have been identified and their efficacy and safety assessed in
recent years. Therefore, our review adds important informa-
tion to the latest Cochrane review”’ on the treatment of mel-
asma, published more than 10 years ago. While in that review
Rajaratnam et al. reported similar results concerning the superi-
ority of TCC compared with HQ and of tretinoin compared
with vehicle, we were able to identify and assess data on sev-
eral new topical interventions.

Topical TXA proved to be more effective than placebo and
equally effective as HQ in treating melasma. However, TXA
was inferior to TCC with respect to MASI. The individual
components of TCC or TXA may be considered if TCC is
unavailable or not well tolerated.

Cysteamine was also more effective than vehicle and as
effective as TCC, and could potentially be an alternative to
TCC and its individual components; however, further studies
assessing its comparative efficacy and long-term safety are
required.

Apart from these medical products, some over-the-counter
cosmetic products showed promising results: Thiamidol 0-2%
was superior to HQ 2% and equally effective as HQ 4% in
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lightening melasma. The Neotone cosmetic products were
equally effective in treating melasma as HQ 4%. Moreover,
some herbal products, particularly Rumex occidentalis and mul-
berry extract, were superior to placebo with respect to some
outcomes. Clinicians may wish to keep these alternatives in
mind when treating patients with melasma.

Common AEs across all included studies were mild and
transient erythema, burning, irritation and pruritus. No SAEs
and only few cases of dropouts due to AEs were reported.
Overall, the topical treatments for melasma we included in
our systematic review and meta-analysis were well tolerated.

Given the large number of interventions, it is difficult for
clinicians and patients to make informed choices about treat-
ment. To draw reliable conclusions about the relative efficacy
of the different interventions and provide clear guidelines for
practice, more well-conducted RCTs comparing these individ-
ual agents are needed.

The use of sunscreen is of great importance in managing
melasma and was recommended in most studies. Current rec-
ommendations advise using a broad-spectrum sunscreen pro-
tecting against UVB, long-wave UVA and high-energy visible
light.®

There are a few limitations of our systematic review. Firstly,
while we identified a large number of heterogeneous compar-
isons, few studies comparing topical agents such as TCC, TXA
and cysteamine met all of our inclusion criteria. In only a few
cases were we able to pool data from multiple studies.

Secondly, by including only RCTs that explicitly reported in
their methods section how the randomization was performed
and that the investigators were blinded, we restricted the eligi-
bility to higher-quality RCTs. However, doing so could have
led us to overlook studies that included evidence on other rel-
evant interventions.

Thirdly, language restrictions can lead to language bias, par-
ticularly considering that the prevalence of melasma is espe-
cially high in Asian and Latin American countries. We made
efforts to include a broad range of publication languages.
However, one study from Iran, which was identified through
a manual search, was not included because the full text was
available only in Farsi.”” Following the information in the title
and abstract, this was a randomized, double-blind, placebo-
controlled trial assessing the efficacy of a cream containing 4%
licorice extract.

To expand knowledge on melasma treatment, it would be
of interest to compare therapies directly and also assess time
to relapse. Considering the large number of heterogeneous
outcome measures we identified in primary studies, it would
be of great importance to future research if a core set of out-
comes for melasma could be developed to increase the compa-
rability of findings.

In conclusion, melasma is a frequent dermatological disease
that can severely affect patients’ wellbeing and quality of life.
Aside from the frequently prescribed topical agents, many
nonstandardized treatments were evaluated in clinical studies.
Current evidence suggests that TCC or HQ alone are effective

in treating melasma. Apart from these and other medical
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treatments, some over-the-counter cosmetic and herbal prod-
ucts showed promising results in randomized trials. Overall,
topical treatments for melasma are well tolerated. Patients
should be encouraged to use a broad-spectrum sunscreen pro-
tecting from both UV and visible light during treatment and
thereafter because evidence suggests that this might improve
treatment efficacy. RCTs comparing interventions with the
mainstay topical therapies and studies on long-term efficacy
are needed to expand our knowledge on how to treat mel-
asma effectively.

Data availability statement

The dataset generated and analysed during the current study is
available as an online supplement (Appendix S4).
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