EDITORIAL

Beyond Conventional Paradigms:
Rethinking the Evaluation and
Management of Melasma

Grace Ugwueke, BS; Nada Elbuluk, MD, MSc

elasma is a chronic hyperpigmentation disorder

with a high recurrence rate. Advances in patho-

genesis, diagnosis, and treatment have shifted
dermatologic approaches for both initial management
and long-term care. These advances highlight the need
to move beyond conventional paradigms for melasma
to adopt a more comprehensive and holistic approach to
evaluation and management.

Diagnosis: Beyond the Wood Lamp

Diagnosis of melasma is primarily clinical, based on
visual examination, with tools such as a Wood lamp (320-
400 nm) aiding in classification as epidermal, dermal,
or mixed types.! Dermoscopy is another useful tool that
commonly demonstrates a brown reticular pseudonet-
work, vascular patterns, and brown clods.? Reflectance
confocal microscopy allows detailed assessment of pig-
ment distribution across skin layers and may serve as a
useful diagnostic adjunct.’ Two-photon excitation micros-
copy also has shown concordance with reflectance confo-
cal microscopy in identifying key pathologic features of
melasma and allows quantitative assessment of pigment
burden.*® Biopsy remains warranted in cases when the
diagnosis is unclear.®” These advanced tools provide addi-
tional options for noninvasive imaging of melasma, which
may be useful during both diagnosis and treatment.

Pathogenesis: Beyond the Melanocyte

Recent insights into pathogenesis have shifted the view of
melasma from a purely melanocyte-driven disorder to one
involving complex epidermal-dermal interactions influenced
by chronic UV and visible light exposure and sustained
cutaneous inflammation. Evidence suggests involvement of
additional cell types and structural components, including

epidermal barrier dysfunction, basement membrane alter-
ations, senescent fibroblasts, mast cell activity, vascular
remodeling, and dermal solar elastosis. Senescent fibroblasts
secrete melanogenic and angiogenic mediators (includ-
ing stem cell factor, vascular endothelial growth factor,
endothelin 1, and matrix metalloproteinases) while mast
cell degranulation releases histamine, tryptase, and other
proteases that drive melanocyte activation, extracellular
matrix degradation, and persistent hyperpigmentation.®
New research highlights the importance of epidermal-
dermal communication in melasma disease activity.’
Exposure to UV and visible light leads to keratinocyte injury
and fibroblast dysfunction, promoting the release of inflam-
matory and melanogenic mediators that stimulate mela-
nocytes and weaken the basement membrane.® Mast cell
activation and vascular signaling also have been implicated,
reinforcing the contribution of inflammation and dermal
remodeling to ongoing pigmentation.’ This broader under-
standing helps explain the difficulty of sustaining long-term
remission.®” The multifaceted and evolving understanding
of melasma’s complex pathogenesis highlights areas for
future therapeutic targets beyond melanin, which may help
lead to greater clearance and remission periods.

Treatment: Beyond Hydroquinone

Melasma treatment has shifted toward a longitudinal
approach reflecting its chronic relapsing nature. Effective
management should include combination therapy of
broad-spectrum photoprotection, topical therapies, sys-
temic therapies (when appropriate), and adjunctive pro-
cedural modalities, while emphasizing the importance of
maintenance therapy and relapse prevention.'®" Growing
evidence demonstrates that UV and visible light con-
tribute to melanogenesis and prolonged pigmentation,

From the Department of Dermatology, University of Southern California Keck School of Medicine, Los Angeles. Grace Ugwueke also is from Meharry

Medical College, Nashville, Tennessee.

Grace Ugwueke has no relevant financial disclosures to report. Dr. Elbuluk has served as a consultant, advisory board member, and/or speaker for
AbbVie, Beiersdorf, Dior, Eli Lilly and Company, Galderma, Incyte, Janssen, Kenvue, Kao, La Roche Posay, L'Oreal, McGraw-Hill, Medscape, Pfizer,
Sanofi, Takeda, Teva, Unilever, and Veradermics. She also has received royalties from McGraw-Hill and has stock options in VisualDx.
Correspondence: Nada Elbuluk, MD, MSc, 830 S Flower St Ste 100, Los Angeles, CA 90017 (nelbuluk@gmail.com).

Cutis. 2026 April;117(4):104-105, 124. doi:10.12788/cutis. 1376

104 1 CUTIS®

WWW.MDEDGE.COM/CUTIS

Copyright Cutis 2026. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



particularly in individuals with skin of color.'*" Visible
light, particularly within the high-energy blue wave-
length spectrum (400-500 nm), induces reactive oxy-
gen species and stimulates melanogenesis, resulting
in persistent hyperpigmentation and exacerbation of
melasma in darker skin types.” Iron oxide, a mineral-
based physical filter commonly used in tinted min-
eral sunscreens, enhances protection from visible light,
thus improving melasma outcomes.'*” In a randomized
double-blind placebo-controlled trial, oral polypodium
leucotomos extract, an antioxidant with photoprotec-
tive effects, improved Melasma Area and Severity Index
(MASI)/modified MASI (mMASI) scores and melasma-
rated quality of life measures when used as an adjunct to
sunscreen with or without topical hydroquinone.™

Topical therapy serves as the mainstay of melasma
treatment. Hydroquinone- and retinoid-based regimens
including triple-combination therapy remain an effec-
tive gold standard for active disease; however, there still
are concerns about irritant dermatitis with both as well
as ochronosis with long-term use of hydroquinone.”
Recent studies highlight the efficacy of nonhydroquinone
topical therapies such as azelaic acid, tranexamic acid
(TXA), thiamidol, cysteamine, metformin, malassezin,
2-mercaptonicotinoyl glycine, niacinamide, kojic acid,
ascorbic acid, and botanical-derived compounds, many
of which demonstrate reductions in disease severity and
more favorable tolerability profiles.'*" Combinations of
these ingredients can allow for addressing the various
pathogenic factors of melasma beyond pigmentation,
including vascularity, inflammation, and solar damage.

Systemic therapy, particularly oral TXA, has emerged
as an option for patients with moderate to severe or
refractory melasma. Clinical trials and observational stud-
ies demonstrate improvement with oral TXA; however,
relapse after discontinuation is common, emphasizing the
importance of careful patient selection, established treat-
ment duration, and concurrent maintenance therapy.'®*
Although it is well tolerated, adverse effects include
gastrointestinal discomfort, menstrual irregularities, and
headache. Additionally, prescreening for contraindica-
tions and clotting risk factors is needed to avoid throm-
boembolic events.!

Procedural interventions are best used as adjunctive
therapies rather than primary treatment. Superficial and
medium peels can be used depending on baseline skin
type.?? Platelet-rich plasma is a promising adjunctive
therapy for melasma, demonstrating reductions in MASI
scores following intradermal or microneedling-assisted
delivery, likely mediated through growth factor—driven
inhibition of melanogenesis and modulation of tyrosinase
activity. Platelet-rich plasma promotes dermal remodel-
ing through angiogenesis, collagen synthesis, and extra-
cellular matrix production improving skin texture and
pigmentation.? Botulinum toxin A may improve pigmen-
tation by modulating melanogenesis as well as inflamma-
tory and vascular pathways.*
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Radiofrequency microneedling provides a dermal-
targeting therapeutic approach, with some evidence
showing that monthly treatments can help maintain
improvements achieved with conventional therapy by
modulating photoaged dermal structures impacted by
melanogenic signaling.”® Histopathologic correlation
studies suggest that microneedling used alone or as
a delivery platform alongside topical agents may be
beneficial in dermal-predominant disease, while laser-
based therapies should be reserved for recalcitrant cases
due to the risk for postinflammatory hyperpigmenta-
tion and melasma recurrence, particularly in those with
darker skin types.?® Lasers such as Q-switched 1064-nm
Nd:YAG as well as nonablative lasers used in con-
servative settings are options for melasma treatment,
including in patients with skin of color.***” Laser toning
with serial low-fluence (<3 J/em?), large-spot 1064-nm
Nd:YAG has been used to reduce inflammation and risk
for postinflammatory hyperpigmentation.?® Additionally,
randomized split-face data demonstrate that picosec-
ond 1064-nm devices achieve comparable reductions in
mMASI scores to traditional nanosecond devices, and
combination strategies incorporating intense pulsed light
(IPL) have shown greater MASI improvement compared
with IPL alone.®* However, IPL generally is limited to
lighter skin phototypes due to the risk for postinflamma-
tory hyperpigmentation in darker skin.*

Lastly, long-term management requires patient educa-
tion on the importance of year-round maintenance ther-
apy, consistency, and compliance. Reinforcing adherence
to photoprotection, supporting barrier repair, and setting
expectations regarding prognosis are essential compo-
nents to optimizing melasma treatment outcomes.?

Future Insights: Beyond the Current State of
Melasma Research and Treatment

Future advances in melasma management likely will
focus on improving disease assessment and long-term
treatment durability. Tools such as the MAST and mMASI
are widely used but are limited by interobserver vari-
ability and reduced sensitivity in darker skin types,
highlighting the need to incorporate objective measures
such as colorimetry.’®® There also is a need for studies
that relate clinical improvement to underlying pathology.
Histopathologic correlation remains limited across most
therapeutic trials, and more studies should assess long-
term outcomes and quality-of-life measures given the
relapsing nature of melasma.*

Future interventions will continue to move past
the treatment of pigment alone. Increasing recognition
of vascular, inflammatory, and barrier-related contribu-
tions to melasma, as well as targeting of other cell types
affected by melasma, will be important considerations in
future treatment innovations.®"' In summary, improved
inclusion of patients with skin of color in clinical trials,
expansion of clinical outcomes measures and objective
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parameters of disease evaluation, novel approaches to
treatment and relapse prevention, and greater attention
to patient adherence and education will be essential to
achieving advancements in melasma care.'

REFERENCES

1.

10.

11.

12.

13.

14.

124

Sanchez NF, Pathak MA, Sato S, et al. Melasma: a clinical, light micro-
scopic, ultrastructural, and immunofluorescence study. | Am Acad
Dermatol. 1981;4:698-710.

Bostan E, Cakir A. The dermoscopic characteristics of melasma in rela-
tion to different skin phototypes, distribution patterns and wood lamp
findings: a cross-sectional study of 236 melasma lesions. Arch Dermatol
Res. 2023;315:1927-1938.

Guida S, Longo C, Ronga R, et al. Melasma and reflectance confocal
microscopy: from baseline to treatment monitoring. Int | Dermatol.
2024;63:1007-1012.

Ning X, Yang J, Ouyang H, et al. In vivo evaluation of melasma patho-
logic features and treatment response by 2-photon microscopy. JAMA
Dermatol. 2025;161:1039-1047.

Chen K-J, HanY, Wang Z-Y, et al. Submicron resolution techniques: mul-
tiphoton microscopy in skin disease. Exp Dermatol. 2023;32:1613-1623.
Philipp-Dormston WG. Melasma: a step-by-step approach towards a multi-
modal combination therapy. Clin Cosmet Investig Dermatol. 2024;17:1203-1216.
Doolan B, Gupta M. Melasma. Aust | Gen Pract. 2021;50:880-885.

Ali L, Al Niaimi F. Pathogenesis of melasma explained. Int ] Dermatol.
2025;64:1201-1212.

Artzi O, Horovitz T, Bar-Ilan E, et al. The pathogenesis of melasma and
implications for treatment. ] Cosmet Dermatol. 2021;20:3432-3445.

Gan C, Rodrigues M. An update on new and existing treatments for the
management of melasma. Am ] Clin Dermatol. 2024;25:717-733.

Sarkar R, Desai SR, Sinha S, et al. Delphi consensus on melasma man-
agement by international experts and pigmentary disorders society. |
Eur Acad Dermatol Venereol. Published online September 25, 2025.
Desai SR, Alexis AF, Elbuluk N, et al. Best practices in the treatment
of melasma with a focus on patients with skin of color. ] Am Acad
Dermatol. 2024;90:269-279.

Lim HW, Kohli I, Ruvolo E, et al. Impact of visible light on skin health:
the role of antioxidants and free radical quenchers in skin protection. J
Am Acad Deramtol. 2022;86(3 suppl):327-S37.

Goh CL, Chuah SY, Tien S, et al. Double-blind, placebo-controlled
trial to evaluate the effectiveness of polypodium leucotomos extract
in the treatment of melasma in Asian skin: a pilot study. | Clin Aesthet
Dermatol. 2018;11:14-19.

| CUTIS®

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

30.

Mahajan VK, Patil A, Blicharz L, et al. Medical therapies for melasma.
J Cosmet Dermatol. 2022;21:3707-3728.

Suliman RS, Alhuwayshil ], Almuflehi AA, et al. Emerging topical
therapies for melasma: a comparative analysis of efficacy and safety. |
Dermatolog Treat. 2025;36:2591502.

Austin E, Nguyen JK, Jagdeo ]. Topical treatments for melasma: a
systematic review of randomized controlled trials. | Drugs Dermatol.
2019;18:51545961619P1156X.

Grimes PE, Dias S, Oparaugo NC, et al. A randomized, controlled,
split-face, double-blind study comparing topical malassezin to hydro-
quinone 4% for melasma. | Drugs Dermatol. 2026;25:25-29.

Passeron T, Kerob D, Le Dantec G, et al. Efficacy and tolerability of
a new facial 2-mercaptonicotinoyl glycine-containing depigmenting
serum versus hydroquinone 4% over 3-month treatment of facial
melasma. Dermatol Ther (Heidelb). 2025;15:2379-2390.

McKesey ], Tovar-Garza A, Pandya AG. Melasma treatment: an evi-
dence-based review. Am | Clin Dermatol. 2020;21:173-225.

Bala HR, Lee S, Wong C, et al. Oral tranexamic acid for the treatment of
melasma: a review. Dermatol Surg. 2018;44:814-825.

Sarkar R, Katoch S. Chemical peels in treatment of melasma. Dermatol
Clin. 2024;42:21-32.

Sarkar R, Gupta M. Platelet-rich plasma in melasma—a systematic
review. Dermatol Surg. 2022;48:131-134.

Pongklaokam J, Manuskiatti W, Wanitphakdeedecha R, et al. Efficacy
and safety of letibotulinum toxin A for the treatment of melasma in two
different dilutions: a randomized double-blind split-face study. Toxins
(Basel). 2025;17:349.

Han HJ, Kim JC, Park Y], et al. Targeting the dermis for melasma main-
tenance treatment. Sci Rep. 2024;14:949.

Zhang AD, Lazar M, Akhundova E, et al. A scoping review on melasma
treatments and their histopathologic correlates. Dermatopathology
(Basel). 2025;12:13.

Goldman MP, Wu DC, Khetarpal S, et al. Dual 1550-nm erbium glass
fiber and 1927-nm thulium fiber non-ablative fractional laser system
treatment in patients with skin of color: a review of clinical studies and
unmet needs. Lasers Surg Med. Published online February 10, 2026.
Chen J,Yu N, Peng L, et al. Efficacy of low-fluence 1064 nm Q-switched
Nd: YAG laser for the treatment of melasma: a meta-analysis and sys-
tematic review. | Cosmet Dermatol. 2022;21.

Feng J, Huang L. Comparison of picosecond and nanosecond Nd:YAG
1064-nm lasers in the treatment of melasma: a split-face randomized
clinical trial. Plast Reconstr Surg. 2023;151:772-777.

Passeron T, Genedy R, Salah L, et al.,, Laser treatment of hyperpig-
mented lesions: position statement of the European Society of Laser in
Dermatology. ] Eur Acad Dermatol Venereol. 2019;33:987-1005.

WWW.MDEDGE.COM/CUTIS

Copyright Cutis 2026. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.





