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Hyperpigmentation involves darkening of skin due to increased production of melanin
and encompasses a wide range of dermatologic conditions, including melasma,
post-inflammatory hyperpigmentation, maturational hyperpigmentation, and periorbital
melanosis. The etiologies of hyperpigmentation may be inherited, acquired, or

congenital.

There are multiple approaches for treating hyperpigmentation, including conventional
therapeutics and complementary and alternative medicines (CAMs). There is a growing
body of literature investigating the uses of these alternative therapies in patients with
hyperpigmentation, which can be broadly organized into three major groups: 1)
minimally invasive treatments, 2) plant-based therapies, and 3) natural antioxidants.
CAMs offer relatively low-risk and readily available treatment options for patients
seeking to manage hyperpigmentation. The use of these alternative therapies has gained
substantial traction in recent years. These therapies may be especially beneficial for
patients who have not achieved favorable clinical outcomes using conventional
treatments alone. A greater understanding of the various integrative approaches
available for treating hyperpigmentation can allow providers to make the most informed
recommendations and help ensure the best health outcomes for patients.

INTRODUCTION

Hyperpigmentation is characterized by darkening of the
skin following an increased production of melanin, or
melanogenesis, in the dermis or epidermis.! Melanin pro-
duction is initiated by the activation of both the a-
melanocyte-stimulating hormone (o -MSH) and adrenocor-
ticotropic hormone (ACTH), which stimulate the chemical
breakdown of tyrosine.2 In melanocytes, L-tyrosine yields
dopa with the assistance of the enzyme tyrosinase, and
dopa is subsequently converted to either eumelanin or
pheomelanin. Melanin production in melanocytes is trans-
ferred to keratinocytes apparent in the skin and hair.3 Ty-
rosinase is the rate limiting enzyme in the melanogenic
pathway and is a common target for therapeutics seeking to
reduce hyperpigmentation.? Along with the modulation of
tyrosinase transcription and activity, depigmenting agents
can affect the related enzymes peroxidase, tyrosinase re-
lated protein-1 (TYRP-1), and tyrosinase related protein-2
(TYRP-2).

Hyperpigmentation encompasses a broad range of con-
ditions including melasma, post-inflammatory hyperpig-

mentation, maturational hyperpigmentation, and perior-
bital melanosis.2 Facial hyperpigmentation can be
inherited, acquired, or congenital, and is more prevalent in
persons of color.> Conventional therapies for hyperpigmen-
tation include topical medications such as hydroquinone,
corticosteroids, chemical peels, laser therapy, and topical
vitamin C application.® Complementary and alternative
medicine (CAM) provides a set of interesting adjunct ther-
apies that may be useful for patients with concerns of ad-
verse effects from conventional treatments, individuals
who have struggled to achieve satisfactory results with typ-
ical therapies, persons with chronic disease, and within cer-
tain cultural traditions.”

In recent years, there has been a growing body of litera-
ture evaluating the efficacy of alternative therapies in me-
diating hyperpigmentation. This narrative review evaluates
the current literature studying alternative medicine in hy-
perpigmentation patients, grouping findings into the fol-
lowing themes: 1) minimally invasive procedures, 2) plant-
based therapies, and 3) natural antioxidants.
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MINIMALLY INVASIVE PROCEDURES

Chemical peels and laser therapies remain in the conven-
tional cannon, so we will look outside of those modalities
here, discussing minimally invasive procedures that have
gained popularity in recent years. It is possible to adminis-
ter medications via intradermal injections, and mesother-
apy has been used for hyperpigmentation. Microneedling,
also known as percutaneous collagen induction therapy,
and acupuncture present two non-pharmaceutical options
for complementary therapy. Primary studies included in
this article have been categorized in Table 1.

MESOTHERAPY

Mesotherapy has gained popularity in recent years, partic-
ularly in the West, and is characterized by the intradermal
or subcutaneous microinjection of medications and/or vit-
amins.26 In patients with hyperpigmentation, mesotherapy
may promote the lightening of the skin by delivering ther-
apeutic agents, with the most commonly described being
tranexamic acid (TXA).27

Studies evaluating the effectiveness of mesotherapy
have found similar and potentially improved outcomes
when compared to topical lightening agents,310:12,14 [aser
therapy,!! and oral medications.%13

A randomized controlled trial (RCT) by Badran et al com-
pared two dosages of intradermal tranexamic acid injec-
tions (4 and 10 mg/mL) with topical tranexamic acid cream
in a cohort of 60 women with melasma, finding that the
highest percentage reduction in melasma area and severity
index (MASI) scores was in 10 mg/mL intradermal injec-
tions (62.7%), followed by 4 mg/mL injections (39.1%) and
4.2% topical TXA cream.® In a study by Steiner et al, 18
women with melasma were similarly administered either
topical or injected TXA.14 Patients were studied over 12
weeks and instructed to administer either TA 3% topical
cream twice a day or received weekly intradermal injec-
tions. Patients were evaluated with self-assessments of
progress, photographic evaluation, MASI scores, and col-
orimetry. Subjective assessments — photographic evalua-
tions and self-assessment — were significantly superior in
intradermal TXA; however, mMASI scores and colorimetry
showed similar improvement between groups.

An RCT by El Hadidi et al found that oral and trans-
dermal TXA were similarly effective in reducing modified
melasma area and severity index (mMASI) and melanin in-
dex scores.? Their study administered one of two concen-
trations of intradermal TXA (4 mg/mL and 100 mg/mL)
or oral TXA (250 mg twice daily for 8 weeks) in a group
of 45 women with melasma. Notably, only patients given
oral TXA saw improved erythema index scores. Similarly,
Sharma et al performed an RCT (N = 100) comparing oral
TXA (250 mg twice daily) with intradermal TXA (4 mg/mL
every 4 weeks), finding that both methods were similarly ef-
fective at reducing MASI scores. 13

In an RCT performed by Karrabi et al (N = 54), patients
received either 5% cysteamine cream or TXA mesother-
apy.19 The group administered 5% cysteamine cream was

instructed to apply 30 minutes before sleeping every night
for 4 consecutive months. The TXA mesotherapy group
were given 0.05 mL (4 mg/mL) injections by a physician
every 4 weeks until 2 months. mMASI scores significantly
improved by the second and third visits for both groups,
though the improvement rates were not significantly dif-
ferent for each cohort. Though there were no substantial
differences in clinical outcomes, complications were noted
less frequently in the cysteamine group.

An RCT by Saki et al (N = 37) recently compared three
monthly sessions of TXA intradermal injections with top-
ical 2% hydroquinone once per night for three months via
a split-face design.12 Their study demonstrated that both
treatments led to decreased melanin values and that TXA
injection was superior for up to 20 weeks (P = 0.013),
though further decreases thereafter were not significantly
different (P = 0.17). Mokhtari et al compared laser therapy
+ 4% topical hydroquinone vs. intradermal TXA + 4% topi-
cal hydroquinone in a split-face design (N = 27).11 In their
study, both groups saw significant improvements in mMASI
scores, and there was no significant difference between
treatments.

Studies have shown that the side effects of mesotherapy
are typically short-lasting, and include edema, erythema,
irritation, and bruising.2” With positive results demon-
strated in the literature, mesotherapy may be a good al-
ternative for patients who have low adherence with topical
treatments, and for those whose first-line therapies were
ineffective. Future research is needed to better understand
the optimal concentrations of medications delivered and
quantify the potential benefits of combining mesotherapy
with other treatment modalities.

MICRONEEDLING

Microneedling is an aesthetic treatment option in derma-
tology with a variety of applications, including the man-
agement of melasma, acne scarring, dyschromia, enlarged
pores, and skin rejuvenation.28 Microneedling is the de-
livery of fine, sterile needles into the skin, typically using
roller-type devices, mechanized pen devices, or stamping.2?
The procedure produces controlled microinjuries in the
skin without substantially damaging the epidermis, result-
ing in increased collagen and elastin deposition.30 Mi-
croneedling may also improve the transdermal delivery of
medications by depositing drugs directly into the vascular-
ized dermis, bypassing the stratum corneum.3!

Several studies have investigated microneedling as an
adjunct therapy alongside topical agents, including tranex-
amic acid,>1720-22 tgpical platelet rich plasma,!8 and vit-
amin C.19 The current findings suggest that microneedling
may vyield equal or improved results when compared with
using only topical treatments. Though there is limited re-
search regarding microneedling as a monotherapy, early re-
search has demonstrated the potential for clinical benefits
when used on its own.l6 However, there is evidence that
microneedling is more effective in conjunction with topical
agents than when used as monotherapy.20 Mild side effects
have been associated with microneedling, including ery-
thema, edema, pain, and temporary irritation of the skin.32
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Table 1. Minimally Invasive Therapies

Study
Reference

Study
Design

Description of
Sample

Key Findings

Mesotherapy

Badran et al.
(2021)8

RCT Women with
melasma (N =
60) were given
either 1)
intradermal
TXA (4 mg/mL)
injections, 2) 10
mg/mL
intradermal
TXA injections,
or 3) TXA
cream

The percentage of MASI score reduction was
highest in 10 mg/mL intradermal injections
(62.7%), followed by 4 mg/mL injections (39.1%,
and TXA cream (4.2%).

El Hadidi et al.

(2021)?

RCT Women with
melasma (N =
45) were given
1) intradermal
TXA (4 mg/mL)
injections, 2)
100 mg/mL
intradermal
TXA injections,
or 3) oral TXA
(250 mg twice
daily for 8
weeks)

All treatments saw significant reduction in
mMASI and Melanin Index scores (P < 0.05).
Only patients given oral TXA saw significant
improvement in Erythema Index. Overall, both
oral and transdermal TXA were similarly
effective.

Karrabi et al.
(2021)10

RCT All subjects
presenting with
melasma (N =
54) received
either 1) 5%
cysteamine
cream nightly
for 4 months or
2) TXA
mesotherapy

Both cysteamine and mesotherapy were
effective at treating melasma, though neither
was significantly better.

Mokhtari et al.

(2021)11

Patients (N =
27) were
randomized to
receive laser
therapy + 4%
topical
hydroquinone
or intradermal
TXA + topical
4%
hydroquinone
in a split-face
design

Split-Face
Study

Both groups saw significant improvements in
mMASI scores. There was no difference in the
improvement between the treatments.

Saki et al.
(2018)12

Patients (N =
37) were
randomized to
receive
monthly
sessions of TXA
intradermal
injections and
topical 2%
hydroquinone
in a split-face
design

Split-Face
Study

A reduction in melanin value was observed in
both treatments, though the TXA injection
showed better results up to 20 weeks.

Sharmaet al.
(2017)13

RCT Consecutive
patients (N =
100) were split
into two

Both methods of administration were similarly
effective at reducing Melasma Area and Severity
Index scores.
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groups,
receiving either
1) oral TXA
(250 mg twice
daily) or 2)
intradermal
TXA
microinjections
(4 mg/mL every
4 weeks)

Steiner et al.
(2009)14

RCT

Women with
melasma (N =
18) were
divided into
two groups
administered 1)
topical TXA and
2) injected TXA

Subjective clinical evaluation found greater
improvements with injected TXA; however, in
objective evaluation, both treatments were
similarly effective.

Microneedling

Budamakuntla
etal. (2013)1>

RCT

Patients (N =
60) were given
either 1)
localized
microinjections
of TXAor 2)
TXA with
microneedling

A 35.72% improvement in MASI scores was
observed in mesotherapy patients, compared
with 44.41% in microneedling. There were no
adverse effects observed.

Cassiano et al.
(2019)16

Non-
Randomized
Comparative
Study

Women with
melasma (N =
20) were given
either 1)
microneedling
therapy or 2) no
treatment and
results were
assessed after 7
days

Only the microneedling group saw significant
improvements in mMMASI scores (P < 0.01),
calorimetry (P < 0.01), and quality of life
parameters (P = 0.02).

Ebrahim et al.
(2020)17

Split-Face
Study

Female patients
(N =56) with
bilateral
symmetrical
melasma were
given
intradermal
TXA onone
side, and TXA
with
microneedling
on the other

Clinical outcomes, as measured by mMASI score,
were significantly reduced in both treatments,
though there was no difference between the
two. Patient satisfaction was higher in those with
TXA and microneedling.

Hofny et al.
(2019)18

Split-Face
Study

Egyptian
melasma
patients (N =
23) were given
autologous PRP
through
microneedling
on the right
side of the face
and
mesotherapy
on the left side
of the face

After treatment, both mMASI and MASI scores
significantly decreased, though there was no
difference between microneedling and
mesotherapy.

Ismail et al.
(2019)1?

Cohort
Study

Female
melasma
patients (N =
30) were
treated with 6
sessions of

All patients saw improvement. Mean MASI
scores significantly decreased by the end of the
treatment (P < 0.0001).
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microneedling

and topical
vitamin C every
2 weeks
Salchetal. RCT Patients (N = Microneedling alone improved MASI scores,
(2019)20 42) were given reduced epidermal hyperpigmentation and
either 1) dermal melanophages, and decreased melanoma
microneedling antigen recognized by T cells-1-positive cells.
and TXAor 2) Microneedling with topical TXA showed
solely significantly improved results in all outcomes.
microneedling
Xu et al. Split-Face Women with At 12 weeks, a significant decrease in brown
(2017)21 Study melasma (N = spots was observed in patients treated with TXA
28) were given and microneedling. Melanin Index scores
a combination decreased in both groups, though there was a
of significantly greater change in patients treated
microneedling with microneedling. Photographs noted >25%
and topical TXA improvement in 25 patients who received
on one side of combined therapy, and only 10 who did not.
their face, and Patient satisfaction was higher in those who also
only topical received microneedling.
TXA on the
other
Zaky et al. Split-Face Melasma Both treatments showed significant
(2021)22 Study patients (N = improvements in MASI scores (P < 0.0001).
50) were given Patient satisfaction was similar.
topically
applied TXA
after
microneedling
and topical
hydroquinone
(4%) alone
Acupuncture
Chen (2007)23 RCT Chloasma The overall effectiveness rate was higher in the
patients were acupuncture + light therapy group (98.0%) than
divided into 1) acupuncture alone (89.1%), though few patients
control group reached total clearance in either group.
receiving
simple
acupuncture (N
=46)and 2)
treatment
group receiving
acupuncture
and light
therapy (N =
50)
Fengetal. RCT Women with The total effectiveness rate of the acupuncture/
(2010)24 chloasma (N = herbal therapy (93.3%) was better than the
60) were control group (76.7%) at 3 months (P < 0.01).
treated with
either 1)
acupuncture
and herbal
medicine or 2)
vitamins C and
E.
Rerksuppaphol RCT Women with Facial acupuncture, with and without body

et.al (2016)23

melasma were
given either 1)
facial
acupuncture (N
=20)or2)
facial/body
acupuncture (N
=21)

acupuncture, decreased melasma areas. A total
66.7% of facial/body acupuncture patients
improved skin pigmentation, compared with 80%
of those who had facial acupuncture (N = 20) [P =
0.482].
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With little to no recovery time and few drawbacks, mi-
croneedling is an attractive option for patients with hy-
perpigmentation. The current evidence indicates that mi-
croneedling may improve patient outcomes when combined
with conventional therapies, presenting a viable comple-
mentary option.

ACUPUNCTURE

Acupuncture is a component of traditional Chinese medi-
cine that has been practiced for thousands of years and can
be described as the insertion of dry needles at specific sites
to promote healing.33:3¢ Proposed mechanisms for how fa-
cial acupuncture can improve skin pigmentation and tex-
ture include increasing blood flow and muscle tone, balanc-
ing i, and balancing internal Zang Fu organs.35

A study by Feng et al compared a combined acupuncture
and herbal remedy treatment with a control group treated
with vitamin C and E in a cohort of 60 women with
chloasma.24 They found that the total effectiveness rate of
the acupuncture/herbal therapy (93.3%) was better than the
control group (76.7%) at 3 months (P < 0.01). A random-
ized trial by Chen compared acupuncture as a monother-
apy for chloasma with combined acupuncture and intensive
pulse light irradiation therapy in a sample of 96 cases.23
The overall effectiveness rate was higher in the acupunc-
ture + light therapy group (98.0%) than acupuncture alone
(89.1%), though few patients reached total clearance in
both groups. A comparative study designed by Rerksup-
paphol et al (N = 41) compared the effects of using only
facial acupuncture and combined facial/body acupuncture
on improving hyperpigmentation.25 Regimens consisted of
twice-weekly sessions over an 8-week period. Facial
acupuncture, both with and without body acupuncture,
successfully decreased melasma areas: 66.7% of patients
who received facial/body acupuncture (N = 21) improved
skin pigmentation, compared with 80% in those who had
facial acupuncture alone (N = 20) [P = 0.482].

It is important to note that these studies are greatly lim-
ited by the lack of comparison with true placebo and control
groups, making it difficult to determine the comparative ef-
fectiveness of acupuncture. Acupuncture may be a viable
complementary therapy for patients seeking a multimodal
approach to managing hyperpigmentation. However, high-
quality evidence regarding its effectiveness is lacking, and
further research is necessary for stronger affirmatory con-
clusions to be made. There remains little research compar-
ing acupuncture-only regimens with other forms of hyper-
pigmentation therapy.

PLANT-BASED MEDICINES AND NATURAL
ANTIOXIDANTS

Over the past decades, several botanical agents from a va-
riety of geographies have been reported in the literature
as having benefits in treating hyperpigmentation.36-39
Though plant-based therapies act through a variety of
mechanisms, anti-inflammatory activity, suppression of re-
active oxygen species (ROS) formation, and inhibition of ty-

rosinase activity are the most commonly reported as mech-
anisms of action.36:40 Mulberry and soy are two compounds
that have been found to provide both pharmaceutical effi-
cacy and safety in the treatment of hyperpigmentation dis-
orders.® A variety of additional plant-based therapies have
also been identified for the treatment of melasma and hy-
perpigmentation disorders.3¢ The utilization of botanicals
into skin care products and medications can offer a favor-
able side effect profile while also providing non-synthetic
modalities of treatment for patients who prefer naturally-
derived treatments.41-44

Many factors have been identified in the pathogenesis
of hyperpigmentation, with recent research identifying ox-
idative stress as having an important role.45 Consequently,
various topical and oral antioxidant treatments have been
found to be effective in managing hyperpigmentation.
Though certain antioxidants, such as vitamin C, are well-
described in the literature, there remains a wide variety
of less commonly used natural antioxidants that may have
benefits in improving hyperpigmentation. These include
amino fruit acids, azelaic acid, carotenoids, cysteamine,
ginseng powder, grape seed extract, green tea, kojic acid,
niacinamide, parsley, oolong and black tea, polypodium
leucotomos extract, pomegranate extract, silymarin,
turmeric, and zinc.

AMINO FRUIT ACIDS

Amino fruit acids (AFAs) are potent antioxidants derived
from natural acidic amino acids and have been found to
have anti-photoaging effects and benefits against pho-
topigmentation.88 A split-face RCT by Ilknur et al compared
glycolic acid and amino fruit acid peels in a cohort of 30
women, finding that both improved melasma, though the
AFA peel was better tolerated and less irritating.4” Aside
from this study, the literature on AFAs for treating hyper-
pigmentation is sparse.

AZELAIC ACID

Azelaic acid is a naturally occurring saturated dicarboxylic
acid, which is typically administered topically as a
15%-20% gel, foam, or cream.89 It has been found to be
effective in treating various dermatological conditions, in-
cluding comedonal and inflammatory acne and hyperpig-
mentary disorders. Azelaic acid has long been studied for
its effects on pigmentation, with studies finding it to be
a well-tolerated and effective treatment, including in pa-
tients with darker skin types.4849

CAROTENOIDS

Carotenoids are naturally occurring pigments with a variety
of effects on human health, and can be found in most
fruits, vegetables, plants, photosynthetic bacteria, and al-
gae.%0 Humans cannot synthesize carotenoids, which can
only be ingested via food products or supplementation.
There is evidence that carotenoids may provide health ben-
efits, though further research is needed in many disciplines.
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Table 2. Plant-Based Treatments and Antioxidants

Treatment Description of Ingredient Studies Evaluating
Use for
Hyperpigmentation
Plant-Based
Treatments
Mulberry Extract from mulberry plant with anti-tyrosinase properties 4142
Extract decrease melanin production and melanocyte activity
Soybean Soybeans, widely grown for food consumption, decreases 36,46
activation of protease-activated receptor 2 found on keratinocytes,
reducing melanosome transfer and depigmentation
Antioxidants
Amino Fruit Potent antioxidant with anti-photoaging effects 47
Acids
Azelaic Acid Topical antiseptic with anti-inflammatory properties A
Carotenoids Naturally occurring pigments found in food; cannot be produced 50,51
endogenously in humans, and may inhibit melanin production
Cysteamine Aminothiol and antioxidant that can be endogenously =
biosynthesized by degrading coenzyme A; has antimelanoma,
antimutagenic, and anticarcinogenic properties
Ginseng Used in food and medicine for thousands of years in East Asian 56-58
Powder cultures; active ingredient ginsenoside Rb1, is involved in pathways
of human collagen synthesis, and inhibits cell apoptosis and
melanogenesis
Grape Seed Commonly used as a medicinal tool; rich in proanthocynidins, S0
Extract making it a tyrosinase inhibitor
Green Tea Contains large amounts of plant polyphenols; has antioxidant, 61
antimelanogenic, anti-inflammatory, and anti-wrinkle properties
Kojic Acid A fine, white powder and well recognized tyrosinase inhibitor 62-66
Niacinamide Form of vitamin B3 with anti-inflammatory properties 67-69
Oolong and Rich with theasinensin A, a major group of catechin dimers that 70
Black Tea may decrease melanin formation and secretion
Parsley Plant species commonly harvested as an herb; antioxidant and anti- 71
inflammatory effects coupled with low risk for adverse events
make it a potential candidate for treating pigmentation
Polypodium Extract derived from tropical fern leaves; known to protect against 72
Leucotomos the harmful effects of UV-exposure, and may provide adjunct
Extract benefits in reducing pigmentation
Pomegranate Extract from pomegranates; high levels of punicalagins, namely 73-76
Extract ellagic acid, give anti-tyrosinase properties
Silymarin Commonly known as milk thistle; polyphenolic flavonoid with 7=
antioxidant and anti-inflammatory properties
Turmeric Commonly used as a spice; active ingredient curcumin may inhibit 75,80,81
tyrosinase and melanin production
Zinc Essential micronutrient; potential tyrosinase inhibitor with 82-87
antioxidant and anti-inflammatory effects

An open clinical trial studied the topical application of a
beta-carotene lotion in a sample of 31 adults with melasma
who applied the product twice daily.’? Beta-carotene, an
agonist of vitamin A, has been proposed as a potential
therapeutic agent for hyperpigmentation since it reduces
melanin production by saturating nuclear receptors of
melanocytes and/or binding proteins. In the study, 26 pa-
tients completed an 8-week regimen, while 9 individuals
continued for another 16 weeks to complete 24 weeks. In
the 8-week group, one case had grade-I pigmentation,
while 13 were grade-II and 12 grade-III. The grade-I pig-

mentation case made a complete recovery. One grade-II
case recovered completely, 10 improved to grade-I, and 2
did not change. Ten grade-III individuals improved to
grade-II, one to grade-I, and one did not change. The 9
cases that completed a 24-week regimen (2 grade-II and 7
grade-III) all improved by one grade. Adverse effects were
uncommon and mild.

A randomized trial by Teo et al evaluated the oral admin-
istration of the product Crystal Tomato®, which contained
carotenoid-rich tomato powder and L—Cysteine.s1 Subjects
consumed either the product or placebo, taking one tablet
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per morning in conjunction with a lightening cream con-
taining tyrosinase inhibitors (such as niacinamide, alpha
arbutin, and kojic palmitate), antioxidants, and mild exfo-
liating acids. Subjects were also instructed to utilize a pre-
scribed sunblock prior to exposure. A total of 44 patients
were included, with median mMASI scores significantly de-
creasing in both the oral carotenoid treatment and placebo
groups. There was no significant difference in the mMASI
improvement between groups. In both cohorts, the ery-
thema score significantly improved, though this was more
pronounced in the group treated with oral supplementation
(P = 0.02). Adverse reactions were rare, and not attributed
to the oral supplementation.

Current literature indicates that carotenoids may be use-
ful for adjunct therapy alongside traditional methods, al-
beit with a limited impact. Future investigations on the
effectiveness of adding a carotenoid regimen are needed,
with the literature currently being sparse and limited by
small studies.

CYSTEAMINE

Cysteamine is an aminothiol and antioxidant that can be
endogenously biosynthesized in mammals, including hu-
mans, via the degradation of coenzyme A.°! Cysteamine
has an excellent safety profile and has been found to
demonstrate antimelanoma, antimutagenic, and anticar-
cinogenic properties.?2 In recent years, topically admin-
istered cysteamine has been well-documented in several
studies to be a powerful depigmenting agent that may be
comparable to conventional therapies including hydro-
quinone and tranexamic acid mesotherapy.”3

A double-blinded RCT by Nguyen et al compared cys-
teamine and hydroquinone creams in a cohort of 20 pa-
tients over 16 weeks.>2 The mMASI score was used as a
primary outcome measure, along with standard digital pho-
tography. Upon completion of the study, 5 cysteamine and
9 hydroquinone patients remained. There was no signifi-
cant difference in mMASI reduction (P = 0.3); however, the
study is limited by its small sample.

Lima et al similarly compared topical 5% cysteamine and
4% hydroquinone in a quasi-randomized, multicenter, eval-
uator-blinded clinical trial.>3 Their study included a total
of 40 women with facial melasma, who applied topical cys-
teamine or hydroquinone each night for 120 days. Upon
study completion, the mean reduction of mMASI scores
was higher in the hydroquinone group (41% vs. 24%; P
= 0.015). Melasma quality of life scores progressively im-
proved in both groups, though better in hydroquinone pa-
tients (P = 0.018). Photographic assessments did not signif-
icantly differ, with both groups yielding 74% improvement,
and calorimetric evaluation showed similar progressive de-
pigmentation in both cohorts (P>0.160). Neither group ex-
perienced any major adverse events, leading the study to
conclude cysteamine was an effective and well-tolerated
treatment, albeit potentially inferior to hydroquinone.

In an RCT by Sepaskhah et al, 5% cysteamine and 4% hy-
droquinone/3% ascorbic acid cream (HC) were compared in
a cohort of 65 patients over a course of 4 months.>4 Both
mMASI scores at baseline (6.69 for cysteamine group, 6.26

for HC) and 4 months (4.47 in cysteamine vs. 3.87 for HC)
were not statistically different (P > 0.05). However, there
was a more pronounced reduction in mMASI for HC pa-
tients (P < 0.001). Similarly, there was a greater change in
melanin index for the HC group (P = 0.002), though both
treatments saw significant improvements.

Recently, an RCT performed by Karrabi et al (N = 50)
demonstrated superior results of 5% cysteamine cream
compared with a modified Kligman’s formula (4% hydro-
quinone, 0.05% retinoic acid and 0.1% betamethasone).>
Both products were applied once daily for 4 months, though
the cysteamine was only left for 15 minutes of exposure,
while the modified Kligman’s formula was given for
overnight exposure. After 2 and 4 months, cysteamine
yielded approximately 9% greater reduction in mMASI
scores than Kligman’s formula (P = 0.005 and 0.001).

An important advantage of cysteamine is its tolerability
and safety, which makes it among the most favorable hy-
perpigmentation treatments. In the near future, it is very
possible that cysteamine may be viewed alongside currently
used therapies such as hydroquinone as a standard modal-
ity for hyperpigmentation. While some studies showed
slightly inferior results compared to hydroquinone, cys-
teamine clearly reduced hyperpigmentation and may be
considered an alternative to hydroquinone.

GINSENG POWDER

Korean red ginseng powder has been used both in food and
as a medicine in Eastern Asian cultures for thousands of
years, being known to contain significant amounts of vari-
ous bioactive compounds including ginsenosides, which ex-
hibit antioxidant, antitumor, antihypertensive, and antidi-
abetic effects, among others.?* The dominant ginsenoside
in ginseng roots, ginsenoside Rb1, is involved in pathways
of human collagen synthesis and inhibiting cell apoptosis,
and has been found to inhibit melanogenesis in cell models
in a dose-dependent manner.56:57

An uncontrolled study by Song et al examined the oral
administration of 3 g of Korean red ginseng in a sample
of 25 women over a 24-week period.>8 After the treatment
period ended, the MASI score decreased from 8.8 to 5.6
and the melasma quality of life scale was improved in 91%
of patients (p<0.05). The average pigmentation level de-
creased from 184.3 to 159.7, while erythema levels de-
creased to 216.4 from 253.6 (p<0.05). Patient and investiga-
tor rated global improvement scales were better at 24 weeks
for 74% of patients. Adverse effects were rare, with only one
patient experiencing nausea and mild gastrointestinal dis-
comfort that ceased after ending use of the ginseng powder.

Korean red ginseng powder appears to be a viable ad-
junct therapy, as it carries little risk for adverse effects and
has been demonstrated to improve hyperpigmentation. To
better quantify the utility of ginseng powder, further con-
trolled studies are needed.

GRAPE SEED EXTRACT

Grape seed extract (GSE) is available as a nutritional tool
across the world, including in the United States, with re-
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ported benefits in combating a variety of conditions, in-
cluding diabetes, inflammation, cardiac disease, infections,
and ulcers.%5 GSE is rich in proanthocyanidins, which have
powerful antioxidant properties.”® GSE has been found to
have a lightening ability, as it inhibits tyrosinase and
melanogenesis.?7

An RCT by Sharif et al studied the skin-improving effects
of muscat hamburg, a red Vitis vinifera grape variety com-
monly found in North America, Europe, and Asia that has
been used in traditional medicine for centuries.>® A stable
water-in-oil emulsion was created containing 2% muscat
hamburg grape seed extract. The formula was compared
with a placebo, as both were administered using an occlu-
sive patch for 8 weeks during the winter season in young,
adult Pakistani men (N = 110). Subjects used the formula on
the left cheek and placebo on the right, applying the prod-
ucts twice daily. The study found significant improvements
on melanin, elasticity, and sebum content when using the
M. hamburg formula; however, the placebo had similar ef-
fects on erythema and skin moisture. No patients experi-
enced hypersensitivity, and the study provided evidence for
the safety of grape-based creams on conditions such as hy-
perpigmentation.

Yamakoshi et al evaluated the effects of orally admin-
istered GSE on chloasma within a cohort of 12 Japanese
women over the span of one year.%9 Their study adminis-
tered proanthocyanidin-rich GSE to 12 women for 6 months
between August 2001 and January 2002, and 11 of the ini-
tial 12 women for 5 further months between March and
July 2002. After 6 months of using GSE, chloasma was im-
proved or slightly improved in 10 women (83%), and 5 of
11 women (54%) following 5 months of intake. Clinical
chloasma was improved at 12 months, as measured by the
L* value, melanin-index, and size measurements. The study
found maximal improvement after 6 months, while the fur-
ther therapy was believed to be useful for preventing the
chloasma from worsening. Notably, the chloasma worsened
in several women during month 1 and between months 6
and 7 of the study, when the subjects were not taking GSE.
No patients experienced adverse effects. The study is lim-
ited by its small sample size, but is instructive nonetheless.

It is important to note that the current literature inves-
tigating GSE as a therapy for hyperpigmentation is sparse,
with future investigations being needed to better identify
its applications. As it stands, early evidence suggests that
GSE can be a valuable complementary tool, with little risk
for side effects.

GREEN TEA

Green tea has a large store of plant polyphenols that have
various health benefits, including protective effects against
photoaging that stem from antioxidant, anti-inflammatory,
antimelanogenic, and antiwrinkle properties.?® These ef-
fects of green tea make it a potential candidate for treating
hyperpigmentation. A randomized study by Syed et al ex-
amined the effectiveness of green tea in a cohort of 60 pa-
tients administered 100 g of either 2% analog of green tea
extract or placebo in a hydrophilic cream for 12 weeks.6!
Both cohorts significantly improved; however, the green tea

extract yielded significantly higher reduction in mean le-
sion count when compared with placebo. Though the re-
search is limited, early findings indicate that green tea ex-
tract can be a suitable and low-cost adjunct therapy for
patients seeking a natural therapy.

KOJIC ACID

In the past several years, kojic acid, which has antioxidant
and anti-inflammatory properties, has become increasingly
popular as a treatment for hyperpigmentation.®® Kojic acid
is a well-known tyrosinase inhibitor, allowing it to suppress
melanin production and making it useful for skin lighten-
ing.190 Esters synthesized from kojic acid have also demon-
strated depigmenting properties with a lower cytotoxic ef-
fect, making them potential alternatives for
hyperpigmentation therapies.101

Recently, Desai et al performed a clinical trial evaluating
a formula containing 3% TXA, 1% kojic acid, and 5% niaci-
namide in a group of 55 Brazilian women with hyperpig-
mentation.®2 The serum was applied twice daily over a
12-week period. At the end of the study, a significant de-
crease in melanin index was observed in lesions with post
inflammatory hyperpigmentation (36 subjects) and
melasma (48 patients).

Garcia et al compared a 5% glycolic acid/2% kojic acid
formula with a 5% glycolic acid/2% hydroquinone mixture
in a cohort of 39 patients, finding both products effectively
reduced hyperpigmentation.®3 This was measured by a clin-
ical investigator using ultraviolet light photography and
Wood’s light examination. The study found that 51% of pa-
tients responded equally to the formulas, while 28% had
greater pigment reduction using kojic acid versus 21% ex-
periencing greater pigment reduction using hydroquinone.
The results were not statistically different, and the kojic
acid formula was more irritating. In contrary, Gajjala et al
demonstrated that kojic acid was inferior to hydroquinone
cream in a split-face study performed with a cohort of 50
Indian women.®* Patients were studied over 3 months, and
severity was determined using color, size, and clinical
symptoms of lesions. Statistical differences were noted af-
ter 3 months, with positive responses of 30% for kojic acid
and 58% for hydroquinone. Similarly, Monteiro et al found
that hydroquinone was a superior treatment, comparing a
once-daily application of 0.75% kojic acid/2.5% vitamin C
cream with 4% hydroquinone over 12 weeks.% The treat-
ments were alternately allocated to a cohort of 60 patients,
and clinical response was measured using MASI scores.

An RCT by Deo et al compared the efficacies of different
combinations of 1% kojic acid, 2% hydroquinone, and 0.1%
betamethasone valerate in reducing pigmentation levels,
measured using MASI scores.®® Eighty patients were in-
cluded in their study and randomized to receive either 1)
only 1% kojic acid, 2) 1% kojic acid and 2% hydroquinone,
3) 1% kojic acid and 0.1% betamethasone valerate, and 4)
1% kojic acid, 2% hydroquinone, and 0.1% betamethasone
valerate. Treatments were applied once daily over 12 weeks.
At the end of the study, 1% kojic acid and 2% hydroquinone
was most effective, followed by the combination of all three
ingredients.
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Kojic acid is a well-studied ingredient for hyperpigmen-
tation treatments and can be safely used both indepen-
dently and in conjunction with hydroquinone. Current find-
ings suggest that using kojic acid with hydroquinone yields
the best patient outcomes and should be recommended as
a combined therapy.

MULBERRY EXTRACT

Extract from the mulberry plant, Morus alba, is often uti-
lized as a natural whitening agent for patients with
melasma.l02 Mulberry plant extract has been shown to have
antioxidant and anti-tyrosinase properties when applied
topically, resulting in decreased melanin production and
melanocyte activity.103 A randomized, single-blind,
placebo-controlled trial by Alvin et. al. demonstrated a 29%
improvement in melasma area and severity score over an
8 week period of using 75% mulberry in coconut oil base
(P < 0.05), compared to a lesser improvement of 2% using
a placebo of virgin coconut base, further emphasizing its
clinical utility.102 A total of 50 patients (49 female) with
melasma were recruited into the study and instructed to
apply the topical oil twice daily to areas of hyperpigmenta-
tion. Subjects were also given SPF 30 sunblock to apply to
the entire face each morning 30 minutes after applying the
topical treatments and were advised to use unscented soap
and limit unnecessary sun exposure.

NIACINAMIDE

Niacinamide is a form of vitamin B3 that has been demon-
strated to have benefits in various aspects of dermatologic
health, including in managing rosacea, 104 psoriasis, 105 and
acne.106 It may also be useful for managing cutaneous hy-
perpigmentation, as an early in vitro study by Hakozaki et
al found that niacinamide suppresses melanosome trans-
fer.107 The study found that niacinamide application
yielded a 35-68% inhibition of melanosome transfer in cell
cultures, and reduced pigmentation in a pigmented recon-
structed epidermis.

In a split-face study by Navarrete-Solis et al, 27 melasma
patients received 4% niacinamide cream and 4% hydro-
quinone cream over an 8-week study period.%” Patients
were also recommended to apply sunscreen. Upon com-
pletion of the study, all patients showed improvement in
both treatments, and calorimetric measures yielded no sig-
nificant differences between both sides. The average MASI
score decrease was 70% for hydroquinone and 62% for
niacinamide. Side effects were observed in 18% of niaci-
namide and 29% for hydroquinone. In all, the study con-
cluded that niacinamide was a safe and effective treatment
for managing hyperpigmentation. A study by Lee et al in-
vestigated the effectiveness of a niacinamide and TXA for-
mula on reducing facial pigmentation in 42 Korean
women.®8 Patients used either 2% niacinamide + 2% TXA
cream or a control twice-daily over an 8-week period, after
which pigmentation was measured. The study found that
the formulation was significantly more likely (P < 0.05) to
reduce pigmentation, as measured using a physician’s as-

sessment of clinical photographs and chromameter mea-
surements.

Castanedo-Cazares et al performed a randomized, dou-
ble-blind, placebo-controlled trial to assess the efficacy of
4% niacinamide and 0.05% emulsions of desonide for man-
aging axillary hyperpigmentation.®® A total of 24 women
were included in the study, and randomly received either of
the two treatments or a placebo. Subjects were evaluated at
baseline and after 9 weeks. After the study period was com-
pleted, both treatments showed significant calorimetric im-
provement when compared with the placebo. However, des-
onide was more effective than niacinamide, with desonide
showing an improvement in 30% of cases, while niaci-
namide showed an improvement in 24% of cases.

In all, niacinamide presents a viable therapeutic agent
for reducing hyperpigmentation and has been shown to
yield clinically significant improvement. Niacinamide is
widely available in over-the-counter products and can be
recommended for hyperpigmentation treatment.

OOLONG AND BLACK TEA

Oolong and black tea are rich with theasinensin A (TSA),
which are a major group of catechin dimers that have been
found to decrease melanin formation and secretion in cell
models.”® TSA has been shown to inhibit the expression of
tyrosinase, and other proteins in the melanocortin 1 recep-
tor pathway, making it a candidate for treating skin pig-
mentation. Clinical studies to identify the effectiveness of
oolong and black tea are needed.

PARSLEY

Parsley has been found to exhibit a wide variety of medi-
cinal properties, including anti-inflammatory and antioxi-
dant activities.198 It has been used as a natural skin light-
ener in traditional medicine and carries little risk for
adverse effects, making it a potential candidate as a thera-
peutic agent for hyperpigmentation. An RCT performed by
Khosraven et al divided a cohort of 54 women into two,
even cohorts to compare the effectiveness of topical ap-
plication of parsley with hydroquinone cream.”! The case
treatment was brewed by participants by filtering a mixture
of hot water and parsley. Both case and control therapies
were administered over an 8-week period. In the study, the
severity of melasma significantly decreased in both groups,
with no statistical differences between the two treatments
in an independent t-test (P = 0.858). The study indicates
that parsley may be an effective agent for treating hyper-
pigmentation, and can be a readily available, cost-effective
adjunct option for patients.

POLYPODIUM LEUCOTOMOS EXTRACT

Polypodium leucotomos extract (PLE) is derived from trop-
ical fern leaves and has potent antioxidant and anti-in-
flammatory properties.109 Several studies have identified
its dermatological applications. The current literature in-
dicates that PLE can protect against the harmful effects of
UV-exposure and provide adjunct benefits in treating both
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melasma and post-inflammatory hyperpigmentation.!10
Notably, a double-blind RCT performed by Goh et al found
that orally administered PLE improved and accelerated
clinical outcomes when used in combination with hydro-
quinone and sunscreen, making it potentially suitable as
a complementary treatment.’? The study recruited 40
healthy Asian adults with melasma and randomized sub-
jects to receive either PLE or a placebo. At 4, 8, and 12
weeks of therapy, significant differences from baseline
modified melasma area and severity index scores were iden-
tified (p<0.01). At 8 and 12 weeks, mMASI scores were sig-
nificantly lower in the PLE group than those receiving the
placebo (p<0.05). Upon study completion, significant im-
provements in clinical photograph observation and slight
improvements in melanin and erythema indices were
noted, with no significant differences between treatments.
The Melasma Quality of Life score showed greater improve-
ment in the PLE group, and no significant side effects oc-
curred. Further research is needed to better understand the
role of PLE as an adjunct option, but it may be capable of
accelerating improvements when used alongside conven-
tional therapies.

POMEGRANATE EXTRACT

Pomegranate extract (PE) has demonstrated benefits in skin
lightening, as it is rich with polyphenols, namely punicala-
gins and its bioactive metabolite ellagic acid, which directly
inhibit melanin production.}11:112 Yoshimura et al demon-
strated that the inhibitory activity of PE containing 90% el-
lagic acid against mushroom tyrosinase in vitro was compa-
rable to the known whitening agent arbutin, and that oral
administration in guinea pigs yielded similar skin whiten-
ing effects as L-ascorbic acid.”3 In the epidermis of UV-irra-
diated guinea pigs, PE decreased the number of DOPA-pos-
itive melanocytes, while L-ascorbic acid did not.

A recent study by Kanlayavattanakul et al evaluated
pomegranate peel extract in both cellular models and hu-
man volunteers.”* The major phenolic compound in the
PE was sinapic acid, followed by ellagic and gallic acids
and 4 other phenols. In B16F10 melanoma cells, an in-
hibitory effect on tyrosinase and TRP-2 was observed, sup-
porting the ability for PE to treat hyperpigmentation by
suppressing melanogenesis. The extract was found to have
antioxidant and proliferative properties towards dermal fi-
broblasts, and an inhibitory effect on MMP-2 was noted.
Using the PE, a stable serum and mask was developed and
tested on 30 Thai volunteers over the course of 28 consecu-
tive days of treatment. The study was randomized, double-
blind, placebo-controlled, and split-face, with results being
measured using an automated computerized pigment mea-
suring system. The study found greater facial skin lighten-
ing using the serum and mask (P < 0.005), suggesting that
phenolic-rich PE can be a safe therapy for hyperpigmenta-
tion. Similarly, a double-blind, placebo controlled RCT by
Kasai et al found that orally administered, ellagic-acid rich
PE improved UV-induced skin pigmentation in female sub-
jects aged 30-49.113

Wang et al recently tested the whitening and anti-pho-
toaging properties of a pomegranate, osmanthus, and olive

extract mixture using a 2D human culture and 3D pig-
mented, full-thickness skin model treated with both UVB
and UVA.76 Pomegranate extract reduced tyrosinase activ-
ity and melanin content in melanocytes (P< 0.05). In the 3D
model, pomegranate extract, punicalagin, and the mixture
inhibited melanin production and pre-melanosomal pro-
tein expression (P < 0.001). The mixture also repaired the
effects of UV exposure on collagen I expression and elastin
(P < 0.01), decreased lipid peroxidation (P < 0.001), and
redacted protein carbonylation (P < 0.05).

Ultimately, pomegranate extract has been demonstrated
to have skin lightening and anti-photoaging properties
when topically or orally administered. Pomegranate extract
is a valuable adjunct therapy and can be recommended to
patients seeking natural treatment for hyperpigmentation.

SILYMARIN

Silymarin (SM), commonly known as milk thistle, is a nat-
ural polyphenolic flavonoid with potent antioxidant and
anti-inflammatory properties.114 These effects have made
silymarin of interest in treating hyperpigmentation, with
few studies being conducted to evaluate its effectiveness.

An RCT performed at Medical City Hospital in Baghdad
studied the use of silymarin to manage melasma in a cohort
of 96 patients, who were randomized to receive either 7
mg/mL SM cream, 14 mg/mL SM cream, or placebo applied
topically twice daily.”” All patients demonstrated signifi-
cant improvement in pigmentation and lesion size reduc-
tion from the first week, with a 100% satisfaction rate and
no observed side effects.

A study by Nofal et al compared topical SM in concen-
trations of 0.7% and 1.4% with 4% hydroquinone in a group
of 42 women divided into 3 equal cohorts.”® Treatments
were administered for 3 months, after which MASI scores
were found to be significantly reduced in all groups. There
were no significant differences in the responses to therapy
between groups. Silymarin patients were observed to have
no side effects, while hydroquinone had significant adverse
effects. Similarly, Ibrahim et al compared topical 1.4% SM
with low fluence Q switched ND:YAG 1064-nm laser therapy
in a group of 50 women divided evenly between the two
treatments.”? Upon completion of a 3-month therapy dura-
tion, the mMASI was significantly reduced in all patients.
There was no significant difference between the two treat-
ments. No side effects were identified in SM patients.

The current literature, though limited by the number of
studies available, indicates that silymarin can be a power-
ful tool in managing hyperpigmentation, comparable with
standard therapies. Silymarin does not carry high risk for
adverse side effects, potentially making it a less irritative
option that patients can utilize. Future research should
examine the combined effectiveness of SM with standard
treatments.

SOYBEAN

Glycine max, commonly known as soybean, has exhibited
ability to reduce pigmentation, leading to its incorporation
into numerous skincare products.3¢ Naturally occurring
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serine protease inhibitors found in soybean extract have
been found to decrease activation of protease-activated re-
ceptor 2 found on keratinocytes through in vivo and in vitro
experiments, resulting in reduced melanosome transfer and
depigmentation.36-46 In the study by Paine et al, an in vitro
analysis was performed by treating Kkeratinocyte-
melanocyte cocultures with two soybean-derived serine
protease inhibitors for a total 72 hours. Additionally, the
authors performed an in vivo experiment by topically treat-
ing dark-skinned Yucatan microswine with the inhibitors.
Image analysis, staining, and histology were used to eval-
uate effects on pigmentation. Both in vitro and in vivo re-
sults showed that soybean and soybean derivatives pro-
moted skin lightening through the inhibition of the
protease-activated receptor 2 pathway. While basic science
data suggest that soybean extracts may reduce pigmenta-
tion, there are no human studies confirming the efficacy of
soybean extracts on reducing hyperpigmentation.

TURMERIC

Turmeric is a commonly used spice that has been long rec-
ognized for its medicinal properties, which stem from the
principal compound curcumin.!15 Notably, curcumin does
not provide health benefits if ingested by itself, as it is
poorly absorbed and rapidly eliminated. Instead, curcumin
can be beneficial when combined with other components
that increase its bioavailability.

The antioxidant and anti-inflammatory properties of
turmeric have made it a viable option for managing hy-
perpigmentation. In a study by Park et al, aromatic (ar)-
turmerone, a major bioactive compound in turmeric, was
found to inhibit alpha-melanocyte stimulating hormone
(a-MSH) and 3-isobuty-1-methxlzanthine (IBMX) induced
melanin synthesis and tyrosinase expression.80 In stimu-
lated B16F10 cells, ar-turmerone also inhibited TRP-1 and
TRP-2, and demonstrated greater suppression of melano-
genesis than curcumin. Similarly, Panich et al found that
extract from the turmeric plant (Curcuma aromatica) sup-
pressed UVA-mediated melanin production at noncytotoxic
concentrations.8! The extract had antioxidant properties
and protected against the depletion of catalase, glutathione
peroxidase, and intracellular glutathione. The effects were
dose-dependent.

Swanson et al performed two clinical studies evaluating
the effects of turmeric extract in cream formulations on fa-
cial hyperpigmentation and wrinkles.”> The first study sub-
jected a cohort of Caucasian women to a 10-week, ran-
domized, split-face treatment, comparing turmeric extract
+ niacinamide in cream formulation with niacinamide
alone. The second study was performed in Beijing, China,
and evaluated a cream formulation containing only
turmeric extract in Asian women. In the first study, the
turmeric extract + niacinamide combination was signifi-
cantly more successful at reducing fine lines and wrinkles
at 4 weeks (P =0.004), directionally better at 8 weeks (P
=0.125), and significantly better overall (P=0.009). In the
second study, the turmeric extract-containing formula re-
duced hyperpigmentation by 14.16% (P < 0.0001) at 4 weeks
and 14.91% (P < 0.0001) at 8 week. These studies provide

evidence that turmeric extract can be leveraged in topical
creams to reduce hyperpigmentation, fine lines, and wrin-
Kkles.

ZINC

Zinc is an essential micronutrient with an important role
in preserving skin health; however, deficiency is common,
with an estimated prevalence in a third of the world’s pop-
ulation.!16 Several studies have examined the utility of zinc
in managing hyperpigmentation.

An early study by Sharquie et al treated 28 patients with
a 10% zinc sulfate solution, which was applied twice daily
for 2 months.82 Severity was measured with MASI scores,
and patients applied sunscreen (SPF>30) prior to sun expo-
sure during the study and for 3 months following. The study
found a significant improvement in average MASI (4.70 vs.
9.45; P < 0.0005), with no reported side effects aside from
mild stinging. Patients mostly maintained improvement af-
ter 3 months of ceasing therapy.

An RCT by Iraji et al compared 10% zinc sulfate with 4%
hydroquinone cream, which is considered to be the stan-
dard treatment for hyperpigmentation.83 A sample of 72
women with moderate to severe melasma were divided into
two groups, with one being treated with 10% zinc sulfate
and the other hydroquinone cream twice daily. At 2 months
of therapy, both groups saw reduction in MASI scores; how-
ever, it was significantly more pronounced in the hydro-
quinone group. At 6 months follow-up, only the hydro-
quinone group saw continued decreases in MASI scores.
Yousefi et al similarly compared 10% zinc sulfate with 4%
hydroquinone in a sample of 82 women, with melasma
severity being evaluated at 2 and 5 months.34 Similar to
the previous study, the MASI scores were significantly de-
creased in both groups, though there was a greater decrease
in patients treated with hydroquinone (P < 0.001). Irritation
was observed in 30.9% of the hydroquinone group, while
postinflammatory pigmentation was found in 5.2% of zinc-
treated patients.

Zinc oxide has been commonly used in sunscreens often
recommended for patients with hyperpigmentation, being
used in the form of nanoparticles so that the sunscreen
cannot be visible on the skin.8> However, recent research
indicates that it may be optimal for patients with hyperpig-
mentation to use tinted sunscreens, which are made using
different formulas and often include iron oxides and pig-
mentary titanium dioxide. Unlike sunscreens that are not
visible on the skin, tinted sunscreens protect against vis-
ible light along with UV radiation. Tinted sunscreens are
available in many different shades to accommodate differ-
ent skin phenotypes.

Recent research has evaluated whether there is a rela-
tionship between low serum zinc levels and melasma; how-
ever, the current findings are sparse and contradictory.86:87
Further research is needed to better understand the possi-
ble association.

The current literature on zinc as a hyperpigmentation
therapy indicates that, though it may provide clinical bene-
fits, more conventional treatments provide more favorable
results. There remains little research investigating the

Journal of Integrative Dermatology 12



Integrative approaches to hyperpigmentation therapy

combined use of zinc with other hyperpigmentation treat-
ments.

CONCLUSIONS

Complementary and alternative treatments can provide rel-
atively low-risk, readily available therapies for patients
with hyperpigmentation. Particularly in patients who
struggle with topical treatments, adjunct therapies can im-
prove clinical outcomes and promote both self-concept and
quality of life. In recent years, alternative treatments have
gained more traction, underscoring the need for future
high-quality randomized control trials to quantify the ef-
fectiveness of the many available agents. With further re-
search, providers can leverage complementary therapies
and make more informed recommendations to patients;
however, early studies have shown to be promising.
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