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Abstract: Melasma is a chronic acquired hypermelanosis of the skin, characterized by irregular brown macules
symmetrically distributed on sun-exposed areas of the body, particularly on the face. It is a common cause of
demand for dermatological care that affects mainly women (especially during the menacme), and more pigment-
ed phenotypes (Fitzpatrick skin types III-V). Due to its frequent facial involvement, the disease has an impact on
the quality of life of patients. Its pathogeny is not yet completely understood, although there are some known
triggering factors such as sun exposure, pregnancy, sexual hormones, inflammatory processes of the skin, use of
cosmetics, steroids, and photosensitizing drugs. There is also a clear genetic predisposition, since over 40% of
patients reported having relatives affected with the disease. In this manuscript, the authors discuss the main clin-
ical and epidemiological aspects of melasma.
Keywords: Contraceptives; Oral contraceptives; Pregnancy; Hormones; Gonadal steroid hormones; Melanosis;
Pigmentation; Skin pigmentation; Ultraviolet rays; Pigmentation disorders
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INTRODUCTION
Melasma is a human melanogenesis dysfunc-

tion that results in localized, chronic acquired hyper-
melanosis of the skin. It occurs symmetrically on sun-
exposed areas of the body, and affects especially
women in menacme.1

The word melasma originates from the Greek
root “melas”, which means black, and refers to its
brownish clinical presentation. The designations:
“mask of pregnancy”, liver spots, uterine chloasma,
chloasma gravidarum, and chloasma virginum do not
fully characterize the disease, nor are semantically
appropriate, although the term “chloasma” (derived
from the Latin chlóos and the Greek cloazein: green-
ish) is still used in the medical literature.1-4

Disease descriptions can be found in the med-
ical literature extending as far as the reports of
Hippocrates (470-360 BC). The term was used to des-
ignate a series of cutaneous melanization processes,
and its worsening was reported to happen after sun
exposure, fire heat, cold and skin inflammations.
Many years later, Joseph Plenck, in his book “Doctrine
of Morbis cutaneis” identified seven variants of
melasma, which he called the Ephelis (from the Greek:
small spot):  solaris, ignealis, vesticario, gravidarum,
hepatica, dismenorrhoealis e haemorrhoidalis.5

Seminal reports on melasma in the Western
medical literature date back to 1934 and 1961, respec-
tively. In the first, the author describes the case of a 20-
year-old woman from London (England), who pre-
sented with brownish, upper lip lesion with well-
defined margins and history of worsening after sun
exposure.2 In the second, the authors described in
detail the cases of 15 patients between 25 and 43 years
of age, from the region of Los Angeles (USA), who
presented with symmetrical hyperpigmentation of the
face of unknown etiology. Among the 14 women in
the study, ten got pregnant and four reported having
“melanosis of pregnancy”.6

EPIDEMIOLOGY
Melasma is a common dyschromia that often

motivates the search for dermatological care. Its popu-
lational prevalence varies according to ethnic composi-
tion, skin phototype, and intensity of sun exposure.

In a 2010 population-based study, 1500 adults
from several Brazilian states were surveyed.
Pigmentation disorders were reported as the main
cause of demand for dermatological care by 23.6% of
men and 29.9% of women.7

According to a survey of 57,343 diagnoses per-
formed at dermatological consultations in Brazil that
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was conducted by the Brazilian Society of
Dermatology (BSD) in 2006, melanodermias (among
them, melasma) represented the third largest group of
diseases in dermatological practice, accounting for
8.4% of all complaints. This prevalence varied from
5.9% to 9.1% in the different regions of the country.8

A study conducted in Nepal in 2008 with 546
dermatological patients evidenced melasma as the
fourth most frequent diagnosis and the first most
commonly reported pigmentary dermatosis.9 In addi-
tion, a retrospective study conducted in Saudi Arabia,
which analyzed data from 1076 dermatology patients,
also described pigmentary changes as the fourth most
common dermatosis.10

Another study conducted with 2,000 dermato-
logical patients of black origin in Washington, DC,
revealed that the third most commonly-cited skin dis-
orders were pigmentary problems other than vitiligo.
Of these patients, the majority had a diagnosis of post-
inflammatory hyperpigmentation, followed in fre-
quency by melasma.11

The populational incidence of melasma is not
precisely known. Changes occurred in recent decades
due to the increase in sun exposure time spent by the
population during leisure and daily activities were
not substantiated in studies.12

It is known that melasma occurs in all ethnic
and population groups. However, epidemiological
studies have reported higher prevalence among more
pigmented phenotypes, such as East Asians (Japanese,
Korean and Chinese), Indian, Pakistani, Middle
Eastern and Mediterranean-African. In the Americas,
it is common among Hispanic-Americans and
Brazilians who live in intertropical areas, where there
is greater exposure to ultraviolet radiation (UVR).13-15

In a 2013 population-based study involving 515
adult employees of the University Campus of Botucatu,
Sao Paulo State University, SP (Brazil), melasma was
identified in 34% of women and 6% of men.16

The large miscegenation of the Brazilian popu-
lation and the rather tropical climate of the country
favor the development of the disease. Taking into con-
sideration the different regions and their ethnic com-
positions, the authors estimate that 15-35% of adult
Brazilian women are affected by melasma.16

Similarly, in a population-based survey of 855
Iranian women in the city of Ardebil in 2002, melasma
was identified in 39.5% of respondents, and, among
them, 9.5% were pregnant women.17

Prevalence among paddy field workers in India
reached 41%.18 This and the occurrence of melasma in
Andean highland children suggest that the combina-
tion of pigmentary response (phototype) and intensi-
ty of sun exposure plays an important role in the
development of the disease.19

A questionnaire was also applied to an Arab
population resident in Detroit (USA), and identified
that 14.5% of the sample had melasma and 56.4%
complained primarily of alterations in skin tone.20

Among a Latino population resident in Texas
(USA), prevalence of melasma was 8.8%, and 4.0% of
respondents reported past occurrence of melasma.21

Since melasma results from a local change in
pigmentation, it preferably affects more strongly
melanized phenotypes, and is mainly present in inter-
mediate skin types III-V (Fitzpatrick classification),
but rare in extreme skin types.

In a sample of 302 Brazilian patients, 34.4% had
skin type III, 38.4% had skin type IV and 15.6% had skin
type V. 22 In Tunisia, a survey of 188 women showed that:
14% had skin type III, 45% had skin type IV and 40% had
skin type V.23 Similarly, a multicenter study involving 953
patients from three different Brazilian regions, identified
that 13% had skin type II, 36% had skin type III,  40% had
skin type IV and 10% had skin type V.24

It is theorized that individuals with skin type I
fail to produce additional pigmentation, and individ-
uals with skin type VI already produce it at maximum
efficiency. Thus, skin types I and VI characterize phe-
notypes of stable pigmentation. This is also evidenced
by the small number of cases of melasma among the
European population (with predominantly low skin
types) and sub-Saharan Negroid peoples.

Likewise, extreme skin types are less common
in multiethnic populations. The influence of ancestry
on highly mixed populations such as the Brazilian
one, has not yet been properly studied in relation to
disease incidence.

Studies on dermatoses that affect Latin
American immigrants in Spain showed that 6.7% had
some pigmentary change, compared to 3.2% of the
Spanish population. Melasma occurred in 2.5% of
Hispanic-Americans and 0.5% of Spaniards (OR = 5.1).
In addition, among Hispanic-Americans, American
Indian ancestry was reported by 65.3% of participants.25

Several studies with different ethnic groups char-
acterized the involvement of women in menacme.22,23,26-29

In Brazil, it was found that most of the female
cases (> 50%) develop between the second and fourth
decades of life (20 to 35 years of age). This corrobo-
rates findings of the literature and suggests a hormon-
al relationship in the pathophysiology of melasma. In
Tunisia, 87% of women were aged between 20 and 40
years. In India, Singapore and in a global study, the
average ages of disease development were higher: 30,
34 and 38 years, respectively.22-24,28,30

There is evidence that patients with lower pho-
totypes tend to develop the disease earlier in life. This
suggests that melanin plays a photoprotective role
and delays the appearance of melasma.22,24
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A clear female predominance was observed in
the reports of the disease, ranging from 9 or 10 to 1
(estimate range). An Indian study found a less signif-
icant prevalence (6:1), whereas in Brazil and
Singapore, there was also a clear female predomi-
nance: 39:1 and 21:1, respectively.24,28,30

There are few epidemiological data characteriz-
ing the disease in men. In a study conducted in Puerto
Rico, men accounted for only 10% of cases of melasma
and showed the same clinical and histopathological
features of the lesions as women. This shows that,
although important, female sex hormones might not
be an essential causal factor for the development of
the disease.26

In 2009, two groups of male Mexican workers
and a group of male Guatemalan workers (who have
a more predominant indigenous ancestry), all residing
in North Carolina (USA), were evaluated. The preva-
lence of melasma was higher in patients over 31 years
of age (70%), in the Guatemalan group (36%), and in
patients who spoke an indigenous language. This
supports the hypothesis that genetic factors influence
the development and prevalence of the disease.31

In another study conducted in India, an even
greater discrepancy between men and women was
identified: among 120 patients with melasma, 25.8%
were men. In this study, sun exposure is associated
with the following facts: the population has high skin
types; 58.1% are outdoor workers (constantly exposed
to the sun); most of the country is situated at
intertropical latitudes; and people have the habit of
using vegetable oils (e.g.: mustard oil) after bathing.32

Also in India, it was demonstrated that average
age and disease duration were similar between men
(33.5 and 3.5 years) and women (31.5 and 3.1 years).
The main risk factors identified for men were: sun
exposure (48.8%) and family history (39.0%). For
women, risk factors were associated with pregnancy
(45.3%), sun exposure (23.9%) and use of combined
oral contraceptives (COC) (19.4%).32

In Tunisia, among 197 patients with melasma,
nine (5%) were men with skin types IV and V. Exposure
to sunlight was cited as a triggering factor in five men,
and as an aggravating factor in eight men. Only three
patients reported a family history of melasma.23

The prevalence of melasma during pregnancy
varies greatly among the different countries studied.
A cross-sectional study in Southern Brazil identified
melasma in 10.7% of 224 pregnant women.33 In Iran,
melasma was identified in 16% of women; in
Morocco, in 37%; and in Pakistan, in 46%.23,34,35 This
strengthens the evidence of hormonal involvement in
the genesis of the disease, since high levels of estro-
gen, progesterone and melanocortin are possible trig-
gering factors of melasma during pregnancy.36

In France, in 1994, prevalence of melasma in a
group of 60 pregnant women was found to be 5.0%. A
possible reason for this discrepancy between the stud-
ies could be the difference in skin types, which are
higher in the Brazilian and Iranian populations, con-
firming the hypothesis that melasma is more common
in more melanized skin types.37 Pregnancy-induced
melasma is associated with an earlier development of
the disease and the involvement of a greater number
of facial areas. However, it does not correlate with the
hyperpigmentation of other areas.22,38,39

In about 40-50% of the female patients the disease
is triggered by pregnancy or by the use of oral contracep-
tive. 8% to 34% of women taking COC (combined hor-
monal oral contraceptive) develop melasma, which was
also reported after hormone replacement therapy.40,41

The natural history of melasma has not yet been
adequately studied. Studies show a significant reduc-
tion in prevalence after 50 years of age, which may be
due to menopause and the reduction in the number
and activity of melanocytes that occurs with aging.1,42

Melasma associated with pregnancy typically
completely disappears (with treatment) within one
year of delivery. There is 6% of spontaneous remission.
However, up to 30% of patients develop some pigmen-
tary sequela. The disease is more persistent in women
who used oral contraceptive and in melasmas with
more intense pigmentation. Recurrences are common
in subsequent pregnancies and the chances of develop-
ing melasma for the first time during pregnancy
increase with a history of multiple pregnancies.29,35,41,43

QUALITY OF LIFE
Melasma has a significant impact on appear-

ance, causing psychosocial and emotional distress, and
reducing the quality of life of the affected patients. In
addition, there are high expenditures related to med-
ical treatments and procedures whose results do not
always meet the expectations of patients.

Melasma distresses patients due to the fact that it
mainly affects the face, being easily visible and constant-
ly present in everyday life. In this context, it has a nega-
tive impact on the quality of life of patients, affecting
their psychological and emotional well-being, which
often motivates them to search for a dermatologist.

Patients commonly report feelings of shame,
low self-esteem, anhedonia, dissatisfaction, and the
lack of motivation to go out. Suicidal ideas have also
been reported in the literature. 

In 2003, based on the Skindex-16, Balkrishnan et
al. developed and validated the MelasQoL (Melasma
Quality of Life Scale), a specific questionnaire consist-
ing of 10 questions to assess the effect of melasma on
emotional state, social relationships and daily activi-
ties. The English version of the MelasQoL showed
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high internal consistency, validity and discriminatory
power when compared to the general questionnaires
DLQI and Skindex-16. MelasQoL has been validated
for different countries over the world, including Brazil
(Chart 1).44-48

In Brazil, 300 patients of both sexes from all
geographic regions (North, Northeast, Midwest,
Southeast and South) responded to the MelasQoL.
Among the responses that predominated, it was
observed that all the time or most of the time: 65% of
patients reported discomfort due to the spots, 55% felt
frustration and 57% were embarrassed about the
aspect of their skin.46

A study conducted in Campinas (Brazil) used
the MelasQoL questionnaire to assess 56 patients. It
was observed that facial lesions cause great dissatis-
faction, low self-esteem, withdrawal from social life,
and lower productivity at work or at school.49

In another survey assessing the quality of life of
109 pregnant patients with melasma in Curitiba
(Brazil), the MelasQoL-BP mean was 27.2, indicating a
negative impact on these patients. It was found that
the domains of quality of life most affected by melas-
ma were those related to emotional well-being, skin
appearance, frustration and embarrassment.50

There is poor correlation between the MelasQoL
and the severity of the disease estimated by the score
MASI (Melasma Area and Severity Index), suggesting
that the subjective perception of the disease by the
patient goes beyond the clinical dimension of the
dyschromia.51,52 This means that treatment decisions can-
not be solely based on clinical aspects, but should also

take into account psychological features, approaching
the aspects of greater importance for each patient.53

The MelasQoL scale also showed that patients
with lower educational levels and psychiatric disor-
ders (such as mild depression and anxiety) suffer
higher emotional impact.15,52,54

The reductionist conception (adopted by many
professionals) that melasma represents a purely ‘cos-
metic’ problem restricts diagnoses and the possibility
of more satisfactory treatment options that can be tai-
lored to the individual needs of each patient.55

Due to the high degree of subjectivity of the
items and the number of answer options per item,
researchers should pay special attention and critique
when applying the MelasQoL to more humble
patients and patients with lower educational levels, in
order to increase the reliability of the instrument.

ETIOLOGY, PHYSIOPATHOLOGY AND RISK
FACTORS

The exact causes of melasma are unkown,
although some triggering factors are described, such
as sun exposure, pregnancy, use of oral contraceptives
and other steroids, consumption of certain food items,
ovarian tumors, intestinal parasitoses, hepatopathies,
hormone replacement therapy, use of cosmetics and
photosensitizing drugs, procedures and inflammatory
processes of the skin, and stressful events.1,22,39,56 This
suggests that the development of melasma is influ-
enced by many factors, and depends on the interac-
tion of environmental and hormonal influences, with
susceptible genetic substrate.

CHART 1: MelasQoL-BP. Disease-specific questionnaire for assessing the quality of life of patients with melasma, validated for
the Portuguese spoken in Brazil. The total score ranges from 10 to 70

Answers: 1 – Not bothered at all 
2. – Mostly not bothered 
3. – Sometimes not bothered
4. – Neutral 
5. – Bothered sometimes
6. – Bothered most of the time
7. – Bothered all the time 

Considering your disease, melasma, how do you feel about:

1. The appearance of your skin condition (    )
2. Frustration due to the appearance of your skin condition (    )
3. Embarrassment about the appearance of your skin condition (    )
4. Feeling depressed about your skin condition (    )
5. The effects of your skin condition on your interactions with others  (    )
(e.g.: interactions with family, friends, close relationships etc.)
6. The effects of your skin condition on your desire to be with people (    )
7. Your skin condition making it hard to show affection (    )
8. Skin discoloration making you feel unattractive to others. (    )
9. Skin discoloration making you feel less vital or productive (    )
10. Skin discoloration affecting your sense of freedom (    )

TOTAL (    )
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Sun exposure (without burning) is the most
important triggering factor for melasma. UV radiation
directly induces the increase of melanogenic activity,
causing the development of epidermal pigmentation
and occurring more intensely in regions with melas-
ma than in the adjacent skin.23,42

Melasma pigmentation usually improves in the
winter and worsens in the summer (or immediately
after intense sun exposure). Moreover, in intertropical
regions, its populational incidence is increased.57-59 The
use of high-protection-factor sunscreen reduces the
intensity of the disease in 50%, and decreases its inci-
dence during pregnancy in more than 90%.60,61

In the Andean population, who lives at alti-
tudes above 2000 meters, melasma occurs in the
majority of the indigenous population, including
men, This is due to their melanodermic constitutional
type and greater intensity of UV radiation exposure.19

UVA and UVB are the main radiations that
induce melanogenesis. Infrared radiation and visible
light have a significantly inferior melanogenic poten-
tial.62,63 Its role in the development and maintenance of
melasma is unclear. However, the authors identified
nighttime workers exposed to the heat of ovens (e.g.:
bakers), and professionals exposed to high intensity of
light (e.g.: dentists) who experienced great difficulty
in treating melasma and reported worsening after
exposure to their working conditions.

Sexual hormones like estrogen and progestin
are also related to the appearance of melasma.
Pregnancy, COC and hormone replacement therapy
are the most commonly cited triggering factors.40,41,64

Among 61 women who developed melasma
due to the use of COC in the USA in 1967, 52 (87%)
also reported having the disease during pregnancy.
This indicates that a pigmentary event induced by
sexual hormones may be a risk factor for a subsequent
pigmentary event in predisposed individuals.41

An Indian study compared FSH, LH, prolactin,
estrogen and progesterone among 36 women with
melasma and controls of the same age. There were dif-
ferences in the levels of 17-β-estradiol at the beginning
of the menstrual cycle among the groups, suggesting
that circulating estrogens may constitute a risk factor
and ‘maintainer’ of the disease.65

In another study conducted in Pakistan with 138
women, the authors performed serum measurements
of estradiol, progesterone and prolactin.  The results
showed a significant increase in estradiol levels both in
the follicular and in the luteal phases in patients with
melasma, when compared to the controls.66

Estrogens act on nuclear receptors and, in a
nongenomic fashion, on melanocytes, inducing pig-
mentation.67 They increase the expression of
melanocortin type 1 receptors (MC1R) in cultured

melanocytes, which are involved in the pathophysiol-
ogy of melasma.68-70 Moreover, they promote the
increase of expression of PDZK1 gene, which leads to
the transcription of tyrosinase, although they do not
change the number of melanocytes and/or ker-
atinocytes. The involvement of PDZK1 in the skin pig-
mentation of patients with melasma has also been
demonstrated.71-73

Among men, there is a report of melasma
development after oral therapy with stimulators of
testosterone production, a compound that includes
DHEA (dehydroepiandrosterone), androstenedione,
indole-3-carbinol and Tribulus terrestres, a
gonadotropic stimulator that increases LH secretion.74

Furthermore, increased levels of LH and reduced lev-
els of testosterone were identified in 15 men with
melasma in India.75 In France, it was reported the case
of a man with complete hypogonadism - which
increases LH and FSH levels, and reduces testosterone
levels - who developed facial melasma.76

In pregnancy, especially in the third trimester,
there is stimulus for melanogenesis, and the increased
levels of placental, ovarian and pituitary hormones
may justify melasma associated with pregnancy.
Elevations of melanocyte-stimulating hormone
(MSH), estrogen and progesterone also lead to
increased transcription of tyrosinase and dopachrome
tautomerase, which may be involved in the develop-
ment of pigmentation in this phase.29,36

The association of melasma with
endocrinopathies and autoimmune thyroid diseases
has also already been suggested.77,78 However, a study
conducted in Iran with 45 women with melasma and
their controls evaluated the serum levels of anti-thy-
roid peroxidase antibodies (anti-TPO), T3, T4 and
TSH, and showed no difference among the groups.79

Likewise, 20 patients with idiopathic melasma
were investigated in the dermatology outpatient clin-
ic of a university hospital in Rio de Janeiro (Brazil). It
was concluded that thyreotrophic, prolactinic and
gonadotropic reserves were normal, as well as the
ovarian and thyroid function. Therefore, it was not
possible to establish an etiological correlation between
melasma and the observed hormone levels.80

Furthermore, thyropathies may affect up to
25% of women in the menacme, which may have
caused some confusion, when imputing its association
with the development of melasma. However, this has
not been confirmed in controlled studies.22,79,80

Melasma is the most common melanodermia in
individuals with brown to light brown skin. Familial
predisposition (genetic component) is the most impor-
tant risk factor for its development. However, no
Mendelian pattern of segregation has been identified
so far.1,8
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The occurrence of melasma was described in
two identical twins, in England, in 1987. It was trig-
gered by hormonal stimulation and worsened after
sun exposure. However, it did not occur in the other
sister (not twin), which strengthens the hypothesis of
genetic susceptibility to disease development.81

In a study involving 324 patients in nine centers
around the world, it was observed that 48% of indi-
viduals with melasma reported family history of at
least one relative with this dermatosis and, among
those with a positive history, 97% were in first-degree
relatives.29 In Brazil, it was identified 56% of family
history among the 302 patients studied.22 Conversely,
lower frequencies were identified in India (33%), and
Singapore (10%), suggesting that the development of
the disease may suffer epigenetic hormonal control, as
well as the influence of environmental stimuli, such as
UV radiation.28,30,82

When questioned about the triggering factors
of melasma, the three most-cited elements by patients
were: pregnancy (26-51%), sun exposure (27-51%) and
COC use (16-26%).22-24,29

A prospective study conducted with 197
patients in Tunisia in 2010 evaluated aggravating fac-
tors of melasma. Sun exposure was cited as the main
aggravating factor by 84% of patients, followed by the
use of COC by 38% and pregnancy by 50%.23

Genetic alterations may be related to the stimula-
tion of melanogenesis in melasma. In 2010, a South
Korean study showed reduced expression of the H19
gene in patients with melasma. H19 is a gene that tran-
scribes a non-coding RNA but which operates in imprint
with the IGF2 gene (insulin-like growth factor type II).83

Decreased transcription of H19 in mixed cul-
tures (melanocyte-keratinocyte) induces melanogene-
sis and melanin transfer to keratinocytes. What draws
our attention is that, when trying to reproduce the
experiment in cultures of isolated melanocytes, this
stimulation does not repeat itself. These results suggest
that H19 may play a role in the development of melas-
ma and strengthens the hypothesis of the involvement
of keratinocytes in its physiopathogenesis.84

Estrogen treatment in mixed cultures
(melanocyte-keratinocyte) depleted of the gene of H19
promotes additional effect on the expression of tyrosi-
nase. This substantiates the hypothesis of the involve-
ment of estrogen in the pathogenesis of the disease.83

In 2011, a transcriptomic study evaluated the
expression of 279 genes in skin affected by melasma,
when compared with perilesional normal skin. High
levels of melanin and melanogenesis-associated pro-
teins were observed in the diseased epidermis, as well
as mRNA expression of TYRP1 (tyrosinase-related pro-
tein 1). This confirms the hyperactivity of the epider-
mal-melanin unit in melasma. Furthermore, it was

found that Wnt pathway modulator genes, such as
WIF1, SFRP2 and Wnt5a, showed higher expression
levels in melasma skin, which suggests their involve-
ment in the stimulation of melanogenesis.85

Genes related to lipid metabolism such as
PPARα, ALOX15B, DGAT2L3 and PPARGC1A, were
less expressed in the skin with melasma, which was
later confirmed by the study of the function and repair
of the skin barrier in the affected skin.86

The epidermal-melanin unit usually responds
to certain inflammatory stimuli through melanogene-
sis.42,67,87 Melasma can be triggered or aggravated by
cosmetic procedures that induce skin inflammation,
such as peelings and therapies with light/laser. A
study on the incidence of melasma associated with
treatments with intense pulsed light (IPL) concluded
that patients who have subclinical melasma may exac-
erbate the injury by using IPL. The authors suggest
the use of photography with UV before treatment
with IPL, in order to determine the existence of latent
melasma and prevent its worsening.88

Several inflammatory mediators such as
endothelin-1, stem cell factor, c-kit, GM-CSF, iNOS,
and VEGF, besides having a greater number of inflam-
matory cells and vessels, have been described as more
highly expressed in skin with melasma, when com-
pared to normal adjacent skin.1,84,89 This supports the
hypothesis that there is a greater inflammatory
response of damaged skin.

The use of cosmetics and intake of certain drugs
such as anticonvulsants and other photosensitizing
substances have also been implicated as risk factors
for melasma.90,91 Likewise, a wide variety of chemicals
such as arsenic, iron, copper, bismuth, silver, gold; and
drugs such as antimalarials, tetracyclines, anticonvul-
sants, amiodarone, sulfonylureas, among others, can
cause hyperpigmentation of the skin, by depositing in
the surface layers or by stimulating melanogenesis.6,92

However, a study of 76 patients with melasma
found no association between the disease and the use
of any chemical, suggesting that, although possible,
exogenous chemical exposures are not the main etio-
logical agent of the disease.39,92

Some patients also report the onset of melasma
after stressful episodes and affective disorders (e.g.:
depression).22,56 Propiomelanocortins (ACTH and
MSH) are hormones related to stress, which can acti-
vate melanocortin receptors in melanocytes, inducing
melanogenesis.1 There is also evidence that the
melanocyte presents individualized response to stress
hormones, with the same hierarchy of the hypothala-
mic-pituitary axis.93-95 However, we found no studies
on states of anxiety among patients with melasma and
healthy controls.

The possibility of the existence of a neural ele-
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ment associated with melasma has been suggested.
Researchers in South Korea in 2009 carried out a com-
parative study between the affected and surrounding
skin biopsies from six Asian patients. An increase in
the number of keratinocytes expressing NGFR (nerve
growth factor receptor), neural endopeptidase and
nerve fibers in the superficial dermis of the diseased
skin was evidenced.96 These findings support the
hypothesis that neuropeptides may play a role in the
development or maintenance of the disease.

There are few comparative studies between
melasma and other melanocytic alterations. In 2008, in
Iran, a case-control study with 120 patients with
melasma showed it to be more prevalent among the
cases: lentigines (OR = 5.2), freckles (OR = 5.9), ruby
angiomas (OR = 3.2) nevi (OR = 23.0), which may indi-
cate markers of risk phenotypes.97

The association of melasma with post-inflam-
matory hyperpigmentation is also poorly studied.
Another study was conducted in Iran in 2013 with 200
patients with melasma associated with inflammatory
acne, and control subjects of the same age with inflam-
matory acne only. Melasma patients were found to
have a six times greater chance of developing post-
inflammatory hyperpigmentation. This suggests that
the epidermal-melanin unit is hyper-reactive in these
cases, although the authors have not checked the
results according to skin phototypes.98 In Brazil, it was
shown that patients with melasma and higher pheno-
types presented higher frequency of post-inflammato-
ry hyperpigmentation.24

CLINICAL PRESENTATION 
Melasma is characterized by brownish macules

with irregular contours and clear limits. It appears in
sun-exposed areas, especially the face and cervical
region, and, less commonly, in the arms and sternal
region (Figures 1 and 2).1,22

According to their clinical distribution, facial
melasma lesions can be categorized into two types: cen-
trofacial and peripheral. In the centrofacial type, lesions
are predominant in the center of the face, i.e., in the
glabellar, frontal, nasal, zygomatic, upper lip and chin
areas. In the peripheral type, the fronto-temporal,
preauricular and mandibular branch areas are affected.

A large proportion of patients reports having
melasma lesions in both regions at the time of consul-
tation. However, the evolutionary kinetics of the
topographies of melasma has not yet been adequately
elucidated.

A 2013 study conducted in Brazil on the epi-
demiological characteristics of facial melasma in
Brazilian women identified the predominance of cen-
trofacial melasma (51.7%), followed by mixed melas-
ma (43.4%).22

In a survey of Indian patients, centrofacial
melasma form was identified in 55% of cases.
However, the study does not cite cases of mixed
melasma.28 Another study of 188 female patients in
Tunisia showed that 76% had centrofacial melasma
and to 22% had mixed melasma.23

Due to its higher frequency in all series of cases,
the zygomatic (or malar) melasma, has been suggest-
ed as a classification independent from other topogra-
phies. However, since it has high co-occurrence with
centrofacial types - especially with glabellar lesions - it
was proposed that zygomatic lesions should be
included in the centrofacial classification.22

Exclusively mandibular melasma is rare, and
may represent a type of poikiloderma of Civatte, since
patients are often postmenopausal women who report
development after extensive sun exposure, and the
analysis of biopsies reveals significant actinic dam-
age.23,99 A Brazilian study of 302 women with melasma
did not find elements to differentiate mandibular

FIGURE 1: Mixed
melasma. Female
patient with frontal,
temporal, parotid,
mandibular, zygo-
matic, mentonian
lesions and lesion in
the upper lip

FIGURE 2: Extra-facial melasma. Brown pigmentation in the neck area,
an area of sun exposure due to the neckline
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forms from peripheral ones. In this study, 64.8% of
mandibular lesions were associated with parotid
lesions, and only two cases (3.7%) were
isolated/exclusive.22 In India, an evaluation of 312
patients revealed only 1.6% of cases of exclusively
mandibular melasma.28 These data lead us to reflect on
the possibility of a classification into two types of
melasma: centrofacial and peripheral, exclusively.

According to two studies conducted in Brazil,
the most affected regions of the face were: zygoma,
upper lip, forehead, nose, parotid and chin (Table 1).22,24

However, the more irradiated areas of the face do not
coincide with the highest frequency of melasma sites.100

Although less common (10-14%), other sites
may be simultaneously involved, constituting extrafa-
cial melasma (Figure 2), which can be associated with
any of the other facial patterns.101

Extrafacial melasma manifests itself as hyper-
chromic, irregular, symmetrical skin discolorations in
the arms and forearms, neck/cervical and sternal
regions and, eventually, in the back (dorso). Melasmas
affecting the upper limbs occur mainly among older,
menopaused women, and may be associated with
hormone replacement therapy.24,102-104

Histopathological analyses of melasma lesions
of the upper limbs showed findings that resemble the
histological features of facial melasma. There are no
epidemiological characteristics that lead to the conclu-
sion that extrafacial melasma constitutes an independ-
ent disease.102

DIAGNOSIS
The diagnosis of melasma is essentially clinical,

and poses no greater difficulties to the dermatologist.
The main differential diagnoses of melasma are

freckles, solar lentigo, toxic melanodermia, Riehl’s
melanosis, post-inflammatory hyperpigmentation,
friction melanosis, ochronosis (endogenous and
exogenous), cutaneous erythematosus lupus. We can
also cite: phytophotodermatosis, pellagra, endoge-
nous phototoxicity, nevus of Ota, café au lait macules,

seborrheic keratosis, Civatte’s poikiloderma,
acquired bilateral nevus  of  Ota-like  macules
(Hori’s  nevus), periorbital hyperpigmentation, ery-
throse  pigmentaire peribuccale of  Brocq, erythrome-
lanosis  follicularis faciei, facial acanthosis nigricans,
drug-induced  pigmentation (e.g.: amiodarone) and
actinic lichen planus.105-107

In patients with higher pigmentation, pigmen-
tary demarcation lines (PDL) may confuse the diagnosis
of melasma. A study conducted with 1033 women at a
hospital in Saudi Arabia found that 14% of the women
had PDL.108 In another study in Texas (USA), it was
found that 79% of black women had at least one PDL.109

Wood’s lamp examination (340 to 400nm) high-
lights the difference in pigmentation of the affected
skin (Figure 3). Melasmas that are more intensely seen
under Wood’s light examination respond better to
topical treatments.30,110

Dermoscopy of melasma (variable increase
from 6 to 400x) shows very characteristic changes. It is
possible to see the vascular component, which is pres-
ent in a large number of patients (Figure 4).111 The
color intensity of melanin and the regularity of the
pigment network reveal the density and location of
melanin. It presents dark brown color and well-
defined network when located in the stratum corneum;
shades of light brown and irregularity of the network
when located in the lower layers of the epidermis; and
blue or bluish-gray color when located in the dermis. 

Reflectance confocal microscopy (RCM) allows
the in vivo evaluation of large areas of melasma, in a
direct and noninvasive way. Hypertrophied
melanocytes are displayed at high resolution, and

TABLE 1: Frequence of facial topographies affected by melasma 

Topography %
Zygomatic 84
Supralabial 51
Frontal 50
Nasal 40
Parotid 30
Mentonian 29
Glabellar 25
Temporal 24
Mandibular 18

Adapted from: Tamega AA et al, 2013.21

FIGURE 3: Comparison between photography with visible light (top)
and with the use of Wood's lamp (bottom) highlighting the limits of
the frontal macules of melasma 
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melanin is detected in all layers of the epithelium and
dermis, in all cases. This disfavors the former classifi-
cation between epidermal or dermal melasma. MCR is
reported as a potential technique for assessing treat-
ment response in clinical trials.112-115

The severity of facial melasma can be estimated
by using colorimetry, mexametry, and the MASI score
(Melasma Area and Severity Index).

Colorimetry objectively and reproducibly
quantifies and qualifies the reflex of a standardized
source of monochromatic lights at a skin site. The
most used colorimetric method is the L*a*b*, where
the erythema is best represented by channel a* (red-
green); melanin pigmentation is proportional to the
reduction in channel L* (luminance); and channel b*
represents the variation between yellow and blue. It
also allows the measurement of the individual typo-
logical angle (ITAo), which is calculated by the arctan-
gent [(L*-50)/b*]x(180/π), and is inversely associated
with skin pigmentation.116,117

Mexametry uses a single monochromatic
source to measure surface reflectance intensities. It
does not provide colorimetric values  , but erythema
and melanin indices of the surface. Results are repro-
ducible and (clinically) quite intuitive.118

The MASI index was proposed by Kimbrough-
Green et al, in 1994, in order to clinically quantify the
severity of facial melasma. It is the most used tool for
assessing the severity of melasma.116,119

The MASI score is calculated by visual inspec-
tion of the face. Three factors are assessed: the affect-
ed area (A), hyperpigmentation (D) and homogeneity
of pigmentation (H). Moreover, the face is divided
into four regions: forehead (F), right malar region
(MR), left malar region (ML) and chin (C).119

The final MASI score is the sum of pigmenta-
tion intensity and homogeneity scores multiplied by
the area score and the multiplying factor for each
region (Chart 2).

The total score correlates with the highest pos-
sible severity of the disease. The MASI score is used
for documentation of lesions in clinical trials and,
more recently, in studies that correlate the quality of
life of patients with the severity of melasma.106

The reproducibility of the MASI score is ques-
tioned by many authors. For this reason, therapeutic
outcomes should also be evaluated by using colorime-
try and MelasQoL.106,119

Histologically, melasma is characterized by epi-
dermal hyperpigmentation. The number of
melanocytes is not increased. Melanocytes are hyper-
trophied and show a greater number of dendrites and
cytoplasmic organelles, which indicates higher meta-
bolic activity. There is an increased amount of melanin
in all layers of the epidermis, and an increased num-
ber of mature melanosomes. In the dermis, there is a
moderate mononuclear infiltrate, presence of mast
cells, increased vascularity and elastosis. There are no
differences in dermal pigmentation between the skin
with melasma and the adjacent healthy skin.27,69,120

In recent years, researchers conducted investi-
gations on protein expression by using immunohisto-
chemistry in an attempt to understand and elucidate
the pathogenesis of melasma.

Nuclear estrogen receptors were more common
in keratinocytes of melasma skin, which supports the
role of exposure to sex hormones as a factor that trig-
gers or ‘maintains’ pigmentation.121

FIGURE 4: Dermoscopy (polarized light) of transitional area: frontal
melasma (left) and healthy skin (right). We can observe brown pig-
ment and more intense telangiectasies in the affected area, forming
an irregular network

CHART 2: MASI. Scheme for calculating the index of severity of melasma. Total score ranges from 0 to 48 

Intensity of Homogeneity of Affected area** Multiplication Value
pigmentation* pigmentation* factor

Forehead ( + ) X X 0.3
Right malar ( + ) X X 0.3
Left malar ( + ) X X 0.3
Chin ( + ) X X 0.1
MASI SUM TOTAL

*Categories:  0 none, 1 mild, 2 moderate, 3 outstanding e 4 maximal. ** Categories: 0 normal skin; 1=< 10%; 2 =10%-29%; 3 =30-49%; 4 =50%-69%; 5 =70%-89%; 6 =90%-100%.
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A greater immunoreactivity of α-MSH was also
more evidenced in diseased skin than in healthy adja-
cent skin. The increase in the paracrine synthesis of α-
MSH caused by the genetically modified epidermis is
one of the main assumptions in the pathophysiology
of the disease.15,69,122

In addition, UV (ultraviolet) radiation may lead
to the production of multiple cytokines (interleukin-1,
endothelin-1, α-MSH and ACTH) by keratinocytes,
stimulating melanogenesis.15,42

Careful clinical examination and the appropri-
ate collection of information (such as age of onset of
lesions, course of disease and possible aggravators)
enable the differential diagnosis, making histology
rarely necessary.

FINAL CONSIDERATIONS 
Persistent dysfunction of the epidermal-

melanin unit - resulting in recurring pigmentation in
the skin with melasma - derives from a disarray of the
melanogenesis. Its regulatory components and their
interactions are not well known.123

Due to the incomplete understanding of its
pathogenesis, treatments of melasma aim, essentially,
at blocking solar radiation (through strategies that
reduce the biosynthesis, transport and transfer of
melanin), and reducing the amount of epidermal
melanin, instead of aiming at the causal dysfunction
of the disease. Thus, long-term therapies are neces-
sary, since recurrence rates are high. However, this
matter is beyond the scope of this study.54,57,124-126

In general, prognosis of melasma is favorable.
There is a reduction in its prevalence, in the intensity
of lesions with age, and the attenuation of pigmenta-
tion with treatment.

It is intriguing that a more intense melanogenic
response behavior occurs in melasma lesions than in
adjacent healthy areas, since both are subjected to sim-
ilar photo-exposure schemes. This suggests a post-
somatic genetic mosaicism behavior of the pigmen-
tary system, whose genomic substrate is not yet fully
understood.

Controlled epidemiological studies may sup-
port hypotheses for research on pathophysiology,
therapeutic strategies, as well as promote primary
prevention in risk groups. q
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