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Abstract
Melasma is one of the most common pigmentary skin disorders. It usually affects women of darker skin types,
pregnant women and usually people more exposed to the sun. There are many risk factors associated with melasma,
other considered to be predisposing and others considered to be triggering the disorder, when predisposition is present.
Still, there are many questions to be answered, in order to better understand its pathophysiology, which will finally lead
us to better medication and less relapses of melasma.
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Introduction
Melasma is an acquired increased pigmentation of the skin [1],
a symmetric hypermelanosis, characterized by irregular light to gray
brown macules. Melasma comes from the Greek word melas [= black
color), formerly known as Chloasma, another Greek word meaning
green color, even though the term was more often used for melasma
cases during pregnancy. It is considered to be part of a large group of
facial melanosis, such as Riehl’s melanosis, Lichen planuspigmentous,
erythema dyschromicumperstans, erythrosis and poikiloderma of
Civatte [2]. Hyperpigmented macules and patches are most commonly
developed in the sun-exposed areas of the skin [3]. Melasma is
considered to be a chronic acquired hypermelanosis of the skin [4], with
poorly understood pathogenesis [5]. The increased pigmentation and
the photo damaged features that characterize melasma include solar
elastosis, even though the main pathogenesis still remains unknown
[6].
Melasma is considered a common disorder in women of
reproductive age with darker skin tones [4], even though appearance in
adolescents, older women on certain medication and sometimes men,
is not unusual. The increased pigmentation is most commonly located
in the cheeks, the upper lip, the chin and the forehead [7].
Melasma may lead to lower self-esteem of the individual, having
a significant effect on the patient’s emotional well being [8]. The most
common facial hyperpigmented macules and patches cause a cosmetic
disfigurement with considerable psychological impact [2] and can raise
important quality of life issues. Therefore, treatment mainly targets on
improving patient clinical outcomes, but it is also very important on
its effect on the psychological and emotional aspects of the patients’
overall well being [9].
The study of melasma is very complex and today research must
include the basic biochemistry, pharmacology and physiology of the
melanocortin system, the melanosome development, any genetic
diseases associated with pigmentary disorders or even secondary to
systemic disease or even environmental exposure to chemicals [10]. In
order to better understand the so-far-poorly understood pathogenesis
of melasma, scientists should first understand the genomic and
proteomic basis of the disease, since hundreds of proteins and other
effectors are involved in pigmentation [11].
Since melasma can cause a significant effect on individual emotional
well being [8] and its pathogenesis is complex [12], the treatment of the
disease is often challenging with frequent relapses.

Epidemiology
The epidemiology of pigmentary disorders varies in different
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geographical areas, skin races and age groups. There are numerous
studies from different countries of the world, most of which suggesting,
if not the same, similar findings and correlations [13].
The most important correlation is between melasma and sex. All
studies mentioned in this review prove this, increasing the percentage
of women being affected by melasma contrary to men. Studies show
that the disease is 7- to 9-times fold more often in women than men.
Another strong link is suggested between melasma and pregnancy
[14], since 50-70% of pregnant women seem to develop melasma
[15], whereas women receiving oral contraceptives seem to develop
melasma in about 38% of the cases [16]. Other studies, suggest that
the correlation between melasma and pregnancy reach almost 40%
of the cases. On the other hand, data concerning contraceptive pills
seem unclear, since some studies suggest that 38% of women taking
contraception will develop melasma, whereas other studies suggest that
the number of affected women will not exceed 17% [17, 18].
In countries like Tunisia, where dark skins are more frequent,
melasma appears to be the most frequent cause of consultations at
dermatology departments [16]. In other countries, like Brazil, data
suggest that the age of melasma onset is strongly linked to related skin
phototypes [19]. Almost all studies suggest that darker phototypes
[Fitzpatrick skin types III-IV) are most prevalent in developing melasma
throughout the patient’s lifetime, without taking into consideration any
of the other known risk factors mentioned above [9,15,17].
Another strong relation is between melasma and the age of onset.
Some studies suggest that about 60% of the patients develop melasma
before the age of thirty [16]. Other studies, prove not the age of onset
of the disease, but the type of melasma appearing in any stage of the
patient’s life, for example, extra-facial melasma being more common in
menopausal women [19].
Lastly, epidemiological data concerning family history and
melasma or melasma and post-inflammatory hyperpigmentation
are still very little. Further studies should be carried out, in order for
scientists to conclude whether these two last factors are related or not to
the development of melasma and in what extent [15,20].
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Summarizing all the data above, one could tell the strong correlation
the disease has with certain factors, such as dark skin, sex, age, whereas
concerning other factors conclusion are still very early to be made.

Risk Factors
The exact cause of melasma is still unknown, even though many
factors have been implicated in the disease’s pathogenesis [1]. The factors
involved as etiologic include genetic influences and predisposition, with
40% of the patients having at least one relative affected with the disease
[4]. Other factors affecting the onset and trigger the onset of melasma
include exposure to UV radiation, darker skin colors [16], hormonal
changes during pregnancy or hormonal therapies, phototoxic drugs,
chemicals and cosmetics and, not rarely, antiseizure therapy or the use
of steroids [2,3,4,21]. Anxiety traits and psychotropics are lately closely
linked to the development of melasma [22], making scientists consider
melasma as the mask of stress [23]. All of the above factors are believed
to lead to both an increase in melanogenesis and melanocytosis, the
basic histological abnormalities seen in melasma [24]. Even though
pathogenesis is still unknown, the factors mentioned above are believed
to trigger this disorder in people with genetic predisposition. The study
of these factors will lead physicians to better management of individual
melasma cases, development of preventative measures and even
anticipate treatment results and recurrence [15].
The onset of melasma is proven by impaired stratum corneum
integrity and delayed barrier recovery rate [6], whereas an increased
number of inflammatory cells in the lesion are usual findings during the
development of melasma in Asian skin [25].
The role of hormonal levels, either during the pregnancy period
or due to hormonal therapy, is considered to be, if not the most
important factor, one of the most factors influencing the onset and
development of melasma [7,26]. During pregnancy, immunologic,
endocrine, metabolic and vascular changes make pregnant women
susceptible to changes of the skin and its appendages [27]. Estrogen,
progesterone and Melanocyte-Stimulating Hormone (MSH), which
are normally increased during pregnancy and even more during the
third trimester, are believed to trigger the onset of melasma, even
though numerous cases have been found to have no increased levels of
the above hormones. However, some scientists suggest that hormonal
alterations with low estrogen levels and high LH levels, due to ovarian
dysfunction, may underlie the pathogenesis of some cases of idiopathic
melasma [28].
Besides pregnancy, women given contraceptive pills containing
progesterone or post-menopausal women given progesterone for
hormonal therapy, to which extra-facial melasma was more common
[19], develop melasma, making progesterone one of the most important
factors for the disease [29]. Remarkably, the hyperpigmentation due
to combined or sequential contraceptive pills does not completely
regress after cessation, in contrast to melanoderma in pregnant women
[13,30]. Scientists, however, have pointed that estrogen receptor and
progesterone receptor expression in melasma-affected skin needs
to be further investigated and clarified, studies that may lead to the
development of topical anti-estrogen therapies for melasma [31].
UV light is another very important factor, whose role has
been appointed and proven by numerous studies and case reports
[3,22,24,32]. UV-B, UV-A as well as visible light are all capable of
stimulating melanogenesis. The above are not considered to be able to
cause melasma without genetic predisposition or hormonal changes,
but are thought to be very important in triggering the disease, if the
background exists.
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Apart from genetic predisposition, systemic disorders and
autoimmunity are strongly linked to the appearance and development
of the disease. Systemic disorders, such as Addison’s disease, should
always be suspected and excluded in clinically relevant cases [32].
Thyroid autoimmunity is also considered to be an important factor
for the onset of melasma, since a considerable number of women
with Hashimoto’s disease develop melasma and women during their
pregnancy who develop melasma, will or already have developed
thyroid autoimmunity [33].
Lastly, other factors have been implicated having an important role
in the development of melasma, such as lentigines and melanocytic
nevi. Even though, the existence of the above is not so strongly linked to
the onset and development of melasma, as the other factors mentioned,
further studies are needed to show whether there is a correlation
between lentigines and melanocytic nevi and melasma [34].
Even though, melasma is more often seen in women, a few studies
have been carried out in men having melasma. The most important
factors pointed in these studies for the development of melasma are
considered to be sunlight exposure, use of cosmetics, infections and
hepatic disorders and familial hyperpigmentation [35,36]. Even
though few in numbers, some studies suggest that circulating LH
was significantly higher in melasmic men, whereas testosterone was
markedly low in the same group, data that suggest that melasma may
involve subtle testicular resistance [37].
All of the above risk factors have been suggested to trigger the
onset and development of melasma, even though there is still a lot to be
studied. These studies may provide information about the management
of melasma cases, support preventative measures and anticipate
treatment results and recurrence [15]. Identifying other associated
to melasma factors should provide new targets for a more efficient
treatment of melasma and a better prevention of the relapses [12].
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