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ABSTRACT
	 Melasma is one of the commonest dermatological challenges that facing dermatologists in the whole world. 
Most of the previously published articles regarding melasma usually focused on its management and the newly 
discovered drugs; however, the understanding of the suspected etiology and the pathogenesis is very critical to treat 
this skin disorder in a correct manner. Therefore, this review is an attempt to do a comprehensive updating on 
the present understanding of the melasma epidemiology, etiology, its role in pregnant, post-menopausal women, 
and in males, besides its clinical features and diagnosis through searching in many scientific databases including 
EMBASE, Cochrane Library, PubMed, Pubmed Central (PMC), Medline, Web of Science, and Scopus. 
	 This review approaches recognizing the pathogenesis that can provide ideas to solve the therapeutic problems 
which connect to melasma. Therefore, this article is entirely established on previously performed studies so that no 
new studies on animal or human subjects were conducted by the author.
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INTRODUCTION
	 Melasma is one of the common acquired 
hyperpigmentation conditions, mostly affects the face, 
with a high prevalence among females and the darker skin 
phenotype individuals.1  Many etiologies, including family 
history, hormonal influence, and sunlight exposure, have 
been involved in its pathogenesis.2 The overall prevalence 
reports wide ranges (1-50) %, because the values are 
usually determined in a particular ethnic group within 
a specific geographical area.3 Histologically, melasma 
may reveal enlarged melanocytes, increased dermal or/
and epidermal pigmentation, increased melanosomes, 
dermal blood vessel, solar elastosis, and rarely perivascular 
lymphohistiocytic infiltrations.4 

Methodology
Melanogenesis
	 Melanogenesis is a process that occurs inside the 
melanosomes. There are two forms of melanin pigments 

are produced within the melanosomes; pheomelanin and 
eumelanin. Pheomelanin is a soluble sulfur-containing 
bright red-yellowish polymer, while eumelanin is an 
insoluble dark brownish-black polymer.5 Tyrosinase is a 
copper-containing enzyme; however, before tyrosinase can 
act on tyrosine two cupric atoms present in tyrosinase must 
be reduced to cuprous atoms. Tyrosinase is responsible 
for the first 2 stages in the synthesis of melanin; the  
L-tyrosine hydroxylation into L-dihydroxyphenylalanine 
(L-DOPA) with the following stage of oxidation for this 
o-diphenol into the related quinone (L dopaquinone).6 It 
is worth noting that the L-tyrosine concentration required 
for melanogenesis is determined by the conversion of        
L-phenylalanine which is an essential amino acid through 
the action of the intracellular enzyme phenylalanine 
hydroxylase (PAH). The L-phenylalanine significance in 
melanogenesis is elucidated in phototypes of the skin I-VI 
as the epidermal PAH actions are linearly correlated.7 
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	 Following the dopaquinone synthesis, the melanin
pathway is split into the synthesis of red-yellowish 
pheomelanin and brownish-black eumelanin with 
spontaneous conversion into dopachrome and 
leucodopachrome. In the eumelanin formation pathway, 
the dopachrome consider as either spontaneously 
transformed into 5, 6-dihydroxyindole or it is enzymatically 
transformed into 5, 6-dihydroxyindole-2-carboxylic acid 
via dopachrome tautomerase (DCT), besides pointed out 
as tyrosine-related protein-2 (TRP-2). The tyrosinase-
related proteins are of two types, TRP-1 and TRP-2 that 
are structurally associated with tyrosinase.8,9

	 TRP-1 and TRP-2 are melanosomal proteins that 
extend to the membrane of the melanosome like tyrosinase. 
There is a suggestion that TRP-1 elevates the eumelanin 
to pheomelanin ratio. Also, they may be explaining the 
high tyrosinase stability. Ultimately, the quinones and 
indoles polymerization results in eumelanin synthesis.10

	 The pathway of pheomelanin branches from that of 
eumelanin at the step of L-dopaquinone and it depends 
upon the cysteine existence that shows active transporting 
through the membrane of melanosomes. The L-dopaquinone 
interacts with cysteine to produce cysteinyl-dopa, which 
is then converted into the quinoleimine and alanine-
hydroxyl dihydrobenzothazine that polymerized to 
pheomelanin. Besides, the tyrosinase enzyme may be 
indirectly triggered by the tyrosine hydroxylase isoenzyme 
1 (TH1) which exists in the melanosomes that catalyze 
L-dopa formation. In turn, the latter L-dopa may play 
a role as the tyrosinase substrate.11

	 Redox (Reduction Oxidation Reaction) status 
within melanosomes is important for the equilibrium 
between the pheomelanin and eumelanin synthesis. 
This pheomelanin or eumelanin synthesis is directly 
affected by the glutathione (GSH) level, the low GSH 

level related to pheomelanin, and the high related to 
eumelanin. Therefore, the functional and expressional 
activities of the antioxidant enzymes like glutathione 
reductase, glutathione peroxidase, thioredoxin reductase, 
and catalase are most likely modifying the melanosomes 
pathway.12

	 Each melanocyte that establishes at the basal layer of 
epithelium together with its dendrites reacts with about 
thirty-six keratinocyte cells to transmit melanosomes 
and cause skin protection from the ultraviolet radiation 
and photo-stimulated carcinogenesis. Besides, the type 
and amount of melanin synthesized and transferred 
into the keratinocyte cells with successive aggregation, 
incorporation, and degradation affects the epidermis 
coloration.12

	 The ratio of eumelanin to pheomelanin varies 
dramatically in the various skin phenotypes, found at 
the lowest level in type I and II and highest in type V 
and VI; and these types are:- 
	 1. Type I :- (score ranges 0-6) never tans, always 
burns (pale white; red hair or blond; blue eyes; with 
freckles).
	 2. Type II :- (score ranges 7-13) minimally tans, 
usually burns (white; fair; red hair or blond; hazel, green 
or blue eyes).
	 3. Type III :- (score ranges 14-20) uniformly tans, 
sometimes mildly burns, (creamy white; fair; with any 
eye or hair colour).
	 4. Type IV :- (score ranges 21-27) always tans, 
minimally burns (moderate brown).
	 5. Type V :- (score ranges 28-34) very easily tans, 
very rarely burns (dark brown).
	 6. Type VI :- (score ranges 35-36) never tans, never 
burns (deep pigmented darkish brown to darkest brown).13

Fig 1. Melanin synthetic pathway5
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Melasma
  	 The term “facial hyperpigmentation” or “melasma” 
is obtained from the Greek word “melas”, meaning 
“black”. It also refers to “chloasma gravidarum” or “the 
pregnancy mask”. Its onset starts commonly during 
the 2nd half of gestation, and it exists in 40-75% of all 
pregnancies. It occurs usually in dark hair, brown eyes, 
and dark-epidermis women. The main variations of 
melasma prevalence in various studies were accredited to 
the proven fact that explaining the pigmentary alterations 
are more visible in individuals with fair skin.14

	 Melasma commonly influences the principal photo-
exposed skin regions, particularly the facial and neck 
areas. The commonly involved sites include the cheeks, 
chin, forehead, nose, upper lip, and temples; while the 
rarely involved sites may distress the sternal region and 
extensor arms. However; this condition considers as a 
benign disorder that usually with aesthetic implications 
only, but it can influence the self-esteem and self-image, 
with negative effects on an individual’s life quality.15

Clinical features of melasma
	 Melasma is localized at sun-exposed regions, where 
symmetrical light or dark brownish confluent macules or 
punctate are present, most sharply delimited, particularly 
on the cheeks, forehead, chin, and upper lip. There are three 
kinds of melasma lesions; centrofacial type (implicates 
cheeks, forehead, nose, chin, and upper lip), mandibular 
type (over the mandibular ramus), and symmetrical 
malar type (localized to nose and cheeks).8,12,16 In male 
individuals, the malar type is the commonest, while the 
centrofacial is the common type revealed in females. 
Wood’s lamp may clinically divide the pigmentation 
depth; in the epidermal type may be shown highlighting 
multiple pigments in (50%) of cases, compared to dermal 
type (5%), were not.17 While the mixed type in (45%) of 
all cases just a partial pigmentation highlighting is found. 
Clinically, the dermal type becomes mildly visible bluish 
because of the Tyndall effect. The disease severity may 
be objectified with Melanin Index (MI) estimated by 
specific tools, Melanin Area and Severity Index (MASI) 
determining the regions and densities of involvements, 
with patient self-evaluations.18,19

	 Extra-facial melasma includes many features such 
as irregular, hyperchromic, symmetrical discolorations 
at the neck, cervical, sternal areas, arms, forearms, 
and eventually at the back. It affects the upper limbs 
predominantly among old adults, menopausal women, 
and those receiving hormonal replacement therapy.20

  
Diagnosis of Melasma
	 1.	 Melasma examination under normal light

		  The skin of melasma lesion is inspected by natural 
solar radiations, the macular lesions have irregular, quite 
sharply demarcated borders with a “stuck on” appearance 
The hypermelanosis type can be epidermal (brownish), 
a dermal (bluish-gray), or a mixed (brownish-gray).7,21

	 2. Wood’s lamp examination
		  This procedure used to evaluate the melasma 
clinical status, depending upon Wood’s light (320-400 
nm) and four types of melasma can be recorded:-
	 A. The epidermal type: has increased melanin 
in suprabasal, basal, and stratum corneum layers. The 
pigmentary lesions are emphasized with Wood’s light.
	 B. The dermal type: does not show enhancement 
with the Wood’s light. Melanophages exist in the deep 
and superficial dermis.
	 C. The mixed type: the dermal and epidermal 
pigment type that shows no or slight enhancement with 
the Wood’s light.
	 D. Wood’s light unapparent is seen in dark individuals.    
		  As the Wood’s lamp was utilized to determine 
the melanin pigment situation either in the dermis or 
epidermis (i.e. dermal versus epidermal melasma), the 
histopathological and confocal microscopy reports 
revealed that it is usually a mixture from the two types 
in the same patient even they have only epidermal type 
by Wood’s light.8,9,17,22

	 3.	 Hormonal assay
		  The hormonal level assessments can be guaranteed 
because of the activity of hormones imbalance in melasma 
disease. FSH, LH, MSH, progesterone, thyroid, and prolactin 
hormones level must be estimated, just if indicated.23,24

	 4.	 Microscopic histopathology
		  Melasma may be clinically diagnosed; however, 
the histological report may be also helpful. The histological 
findings are the same in both males and females. Furthermore, 
the histopathological features of melasma in males are 
still unclearly defined. These features include flattening in 
the rete ridge, solar elastosis, and mild infiltrations of the 
inflammatory cells.25 The amount of melanin is raised in 
the dermis or epidermis or even in both. In the epidermis, 
it presents in the keratinocyte cells of suprabasal and basal 
layers. The number of melanocyte cells is not increased 
but these cells are larger in size with more dendrites, 
greater melanosomal size, and; therefore, more activity 
will be produced. Dermal melanin amount increased in 
the middle and superficial dermis in macrophage cells, 
usually in aggregation at areas nearby the small dilated 
blood vessels. The epidermal melanization with the 
existence of melanophages at papillary dermis may be 
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revealed in Fontana-Masson and Haematoxylin-Eosin 
staining.26  There is no proof of degeneration in the basal 
layer was recorded. Significantly elevated expressions 
for Stem Cell Factor (SCF) allover fibroblasts in the 
dermis with its C-kit receptors at the epidermal basal 
layer were present in diseased skin in comparison with 
non-diseased.27

		  Several special stains are present that facilitate 
the light microscopic visualization of melanocytes and 
their products including; silver stain, dopa reaction, and 
Fontana-Masson. Histologically, two types of pigmentation 
had been characterized, dermal and epidermal.11

		  Epidermal melasma appeared to be the most 
predominant type proceeded by mixed type. While 
melasma has classically been classified as epidermal- or 
dermal-based on the presence or absence of Wood’s 
light enhancement, respectively, most cases show both 
epidermal and dermal melanin. Dermal melanophages 
are a normal finding in sun-exposed skin.17,22

		  Increased melanophages may also recognize 
in several melasma individuals by reflectance confocal 
microscopy (RCM) examination. Interestingly, RCM 
examinations revealed that the topographic distribution 
of the melanophages is very diverse from one lesional 
area to another and also within the same lesional area. 
These findings supposed that histological classifications 
(dermal, epidermal, and mixed) regarding the depth of 
the pigment utilizing a single specimen of skin biopsy can 
be very risky. A reliable classification could be dependent 
upon the dermal/epidermal melan in ratio present over 
the entire involved skin area. Until nowadays, it is not 
clear, if the origin of dermal pigments comes from 
the epidermal layer. Besides, it is unclarified if dermal 
pigments may be resolved spontaneously when they are 
not supplemented from epidermis. In darkly pigmented 
individuals (e.g. those with indeterminate melasma), a 
skin biopsy is occasionally performed before treatment 
is initiated.6,28-32

	 5.	 Electron microscopy
		  It shows high amounts of melanin within all layers 
of the epidermis and also within the dermis, according 
to the melasma histological type. Also, the numbers of 
melanocyte cells included the high numbers of melanosomes 
compared to melanocyte cells of the normal skin is high. 
It may reveal the increased melanosomes were associated 
with findings of many organelles in the melanocyte cells 
from the diseased lesions. The melasma lesions included 
more Golgi apparatus, mitochondria, rough endoplasmic 
retinaculum, dendrites, ribosomes, and supposing more 
production ability of those cells.33,34

	 6.	 Immunohistochemistry
		  It may show high expression for stem cell factor 
in the dermal layer and for c-kit in epidermal layer with 
high expression for vascular endothelial growth factor, 
which can be the main factor achieved in the changed 
blood vessels occurs in melasma.27,35-37

	 7. 	Dermoscopy may play a principal role in melasma 
diagnosis and in demonstrating the melanin pigment 
deposition level. The main findings include pigmented dots, 
globules, more prominent vascularity, and telangiectasia. 
Also, the accentuation for the pseudo-reticular pigmentary 
network and Owl’s eye structures exist. In addition, 
dermoscopy can be used in the assessment of melasma 
severity.38,39  
 
Epidemiology of melasma
	 Although melasma may influence individuals from any 
race, it is usually common among darker skin phototypes 
and the commonest in persons with Fitzpatrick IV-VI 
skin types.4

	 In a random study including self-recording for 
melasma among Hispanic female individuals, it reported 
that the incidence about 8.8% but the previous incidence 
was 4%. A survey among Arab Americans who lived in 
the USA mentioned that the fifth commonest skin disease 
was melasma with 14.5% from a surveyed population,12  
while another study screened 200 persons with melasma 
found men demonstrated 20.5%.20 Another published 
article reported the results of three studies that estimating 
the incidence of melasma among adult males of Latino 
laborers with 36.0%, 7.4%, and 14%.11 The average age in 
affected males was 33.5 years and the duration was about 
3.5 years; however, it may be present also among older 
males and for more periods.9 It may cause embarrassment 
in men due to its awful-looking; and a general community 
stigma that classified it as a disorder or disease when affects 
pregnant women. It was recorded that its prevalence 
up to 75% among pregnant women, but it exists rarely 
before puberty and; therefore, it most commonly starts 
in the reproductive years of life.40

	 Melasma has recognizable psychological influences 
and significant emotions on affected individuals. The 
effect on the life quality of individuals with melasma 
may be standardized by the Melasma Quality of Life 
Scale (MELASQOL) or/and by the Dermatology Life 
Quality Index (DLQI); the individuals who have high 
DLQI scores signify poor Quality of Life (QOL).18

Etiology of melasma 
	 The exact causes of melasma have not been defined, 
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but numerous factors are possible to be suspected 
including genetics, pregnancy, cosmetic use, sun exposure, 
antiepileptic medications, oral contraceptives, and thyroid 
dysfunction.41 Among these factors, the following are 
the most important:-
	 1.	 Risk Factors
		  The precise melasma cause is still undetermined; 
even numerous factors may be involved in this lesion’s 
pathogenesis. These factors are implicated as etiologic or 
genetic predispositions and influences, in approximately 
40% of melasma individuals there is one relative at least 
affected with this lesion.4  Other factors influencing the 
onset or/and triggering its onset including hormonal 
alterations during gestation or hormonal therapy, 
exposure to UV radiations, phototoxic drugs, cosmetics, 
chemicals, steroids, antiseizure therapy, and darker 
skin colorations.32,42,43 Psychotropics and anxiety traits 
may be strongly related to melasma development; so 
that melasma is regarded as “the stress mask”. All the 
previously mentioned factors are suggested to cause an 
increment in both melanocytosis and melanogenesis, the 
primary histological disturbances revealed in melasma. 
Furthermore, although its pathogenesis is unknown yet, 
the above factors are considered to trigger the disease in 
a population with genetic predispositions. Study of those 
factors may urge physicians to get better improvement 
for preventative measures, management of melasma 
individuals, expectation treatment result, and disease 
recurrence.20

		  The lesion onset is usually proved by deteriorated 
stratum corneum layer integrity with the overdue barrier 
recovery period, while a high amount of different 
inflammatory cells that exist in the lesional region are 
the common findings distinguished during melasma 
development in Asian population skin.10

	 2.	 Endocrine factors
		  The levels of hormones either because of hormonal 
therapy or during pregnancy periods are regarded to be 
one of those most influencing factors or even the most 
remarkable factor on the onset and melasma development. 
During pregnancy, endocrine, immunologic, vascular, 
and metabolic alterations increase the susceptibility of 
pregnant women to obvious alterations in the skin with its 
related appendages.44 Progesterone, estrogen, and alpha-
MSH which are commonly elevated during pregnancy 
time and especially at third trimester, are supposed to 
stimulate the melasma onset by for example through 
estrogen tentative pathway III that causing increase 
tyrosinase enzyme and melanosome transfer (Fig 2). Even 
with the multiple and various cases that found, no high 

levels for the mentioned hormones proved. However, 
several researchers believed that hormonal changes with 
increased Luteinizing Hormone (LH) and decreased 
estrogen levels, as a result of ovarian dysfunctions, can 
underlie the pathogenesis process in some conditions 
of the idiopathic melasma.16,22,24

Fig 2. Tentative pathway III of the estrogen25

	 In addition to pregnancy, women taken contraceptive 
pills with progesterone or women at the post-menopausal 
period taken progesterone as hormonal therapy, the 
extra-facial melasma was usually common among them, 
therefore; the progesterone regarded as a principal factor 
in this disease. Impressively, the hyperpigmentation 
resulted from sequential or combined contraceptive pills 
are incompletely regressing after ceasing, contrary to 
melanoderma of pregnant women. Researchers; however, 
have mentioned that estrogen receptors and progesterone 
receptors expression at melasma-affected regions need 
more investigations and clarifications, these researches 
can cause better development for the topical anti-estrogen 
therapy of melasma.7,19,45

	 The thyroid autoimmune characteristic is also regarded 
as another important element in the melasma onset 
because a significant number of Hashimoto’s diseased 
women get melasma and also those women who get 
the disease during pregnancy, will or even already have 
thyroid autoimmunity.28

	 Finally, other factors have been involved having the 
main role in melasma development, like melanocytic nevi 
and lentigines. Although, the presence of these factors 
is not very closely connected to the disease onset and its 
development, like the previously mentioned factors; on 
the other hand, melasma is usually revealed in women, 
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some articles have been done on men with melasma. In 
those articles, the most remarkable factors indicated for 
melasma development are regarded to be the usage of 
cosmetics, sunlight exposure, familial hyperpigmentation, 
hepatic disorders, and infections.9,11,21,46-48 Even there are 
a few studies that suggest the circulating LH is crucially 
increased in melasma men, while testosterone is remarkably 
decreased in the very same category, information that 
assumes that melasma can implicate precise testicular 
resistance.4

	 3.	 Genetic factors
		  The skin phototypes III, IV, and V with the 
female gender regarded as the most recognized genetics, 
other inheritable characters, probably multi-genetic. 
One of the most important international researches in 
this scope was carried out in dermatological centers of 9 
countries (USA, Germany, France, Mexico, Netherlands, 
Singapore, Italy, Hong Kong, and South Korea) and 
exhibited that 48% from 324 melasmic females had a 
positive familial history of this disease. Also in about 97% 
of total cases, another family member from the first degree 
of relativity is affected.48 Epidemiological information in 
this consideration may seriously differ in other countries 
individuals: the prevalence of positive familial history 
recorded in literature are 70.3% in male individuals and 
56% in female individuals in Brazil,40 54.7% in Iran,23 

33% in India.49 Although scattered and occasionally not 
implicating large patient’s sample, these articles that 
reveal important variations even between individuals 
living in the same environmental situations, suppose 
that the susceptibility to melasma lesion is polygenic and 
might be also affected by the epigenetic modulations of 
melanogenesis. A study reported that expression of 16 
microRNA (miRNA) could differ between the melanocyte 
cells managed with (forskolin and solar-stimulated UV 
radiation) from untreated melanocyte cells; one of those 
miRNAs, known as miR-145, was remarkably down-
regulated and also capable of affecting the expression of 
some main pigmentary genes (Tyr, Trp1, Rab27a, Sox9, 
Mitf, Myo5a, Fscn1).50,51

	 4. 	Sun exposure
		  The most principal and obvious environmental 
stimulating factor for melasma is sunlight exposure. 
Among the various constituents of sunlight, UV radiation 
(A and B) has the main role; since they may induce or 
increase melanogenesis, migration directly, and melanocyte 
proliferations, but even indirectly, through triggering the 
formation of endothelin 1, interleukin 1 (IL-1), ACTH, 
and α-MSH by keratinocyte cells.52-54

		  The major role for the visible and the infrared 
radiation in the melanogenesis process is less remarkable, 
but not negligible; an association between occupational great 
exposure to the heat or the intense artificial lighting and 
exacerbation of melasma or/and low react to management 
was recorded by several researchers.4 The indirect proof 
for the effect of the visible light revealed that the sunscreen 
compounds causing absorption for ultraviolet irradiations, 
and also the visible light reinforces the depigmentation 
effect for hydroquinone further than the sunscreen that 
blocks UV radiation only.32,55

		  The UV light is regarded as another important 
agent or factor that has a specified and proven role by 
multiple previous studies and also case reports.12,13,39 

The UV light is not regarded to be capable to develop 
melasma without any hormonal changes or genetic 
predispositions, but it is supposed to be essential in 
stimulating the lesion when the background presents. 
Apart from the genetic predispositions, autoimmunity 
and systemic disorders are highly associated with the 
development and appearance of the lesion. Systemic 
disorders like Addison’s disease could almost always be 
doubtful and required exclusion in the clinically relative 
cases.22,28

	 5. 	Drugs
		  Melasma-like pigmentation has been noticed in 
individuals taking antiepileptic drugs like phenytoin or 
mephenytoin. Chlorpromazine and related phenothiazines 
may induce pigmentations at sun-exposed parts of 
skin especially those who received high doses for long 
periods. Other drugs include anti-tumor agents like 
cyclophosphamide, bleomycin, and adriamycin.4,7,56,57

		  In order to induce skin hyperpigmentation, 
sometimes even more than a single mechanism is 
involved. The tetracycline especially minocycline, 
tricyclic antidepressants particularly imipramine and 
desipramine, antimalarials, cytotoxic drugs, phenothiazines 
mostly chlorpromazine, amiodarone, anticonvulsants, 
sulfonylureas, and clofazimine are all could be listed as 
the drugs stimulating hyperpigmentation. Clofazimine 
stimulated pigmentations is a brown color, clarified in 
sun-exposed regions, sometimes unrecognizable from 
melasma. In most cases, those lesions are accompanied by nail 
involvement. The fixed drug eruption considers as a clinical 
distinctive kind of drug-stimulated hyperpigmentation 
presented by recurrent plaques in the same situations. 
It more frequently implicates genitalia, acral areas, and 
the lips. Many medications may develop this disease, 
but the greatly remarkable are sulfonamides, ibuprofen, 
and barbiturates.8,10,39,41,58,59
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	 6.	 Cosmetic
		  These include a wide variety of perfumes, soaps, 
creams, powders, shampoos, that contain psoralen, tar 
derivatives, or hexachlorophene substance which are 
photodynamic that may cause facial pigmentation.45 
		  However, the pigmented cosmetic dermatitis 
consider as a variant of the pigmented contact dermatitis 
because the cosmetic ingredients are the primary allergens 
where the face is predominantly involved. Clinically, the 
patchy or diffuse brown hyperpigmentation presents 
over forehead and/or cheeks or the entire face making 
it hardly differentiate from melasma.60

	 7. 	Idiopathic
		  Most cases among males and at least one-third 
of all cases among females are idiopathic.18

Melasma in pregnancy, post-menopausal women, and 
oral contraceptives role
	 During pregnancy, particularly in the third trimester, 
females have elevated levels of pituitary, ovarian and placental 
hormones, which exhibit a trigger for melanogenesis 
that can describe the relations between pregnancy and 
melasma.23 High levels of progesterone, estrogens, and 
MSH also cause an increment in the transcription of 
dopachrome and tyrosinase tautomerase that can be 
implicated in developing pigmentations in this specific 
period.61 Those findings suggest that melasma lesions in 
pregnant women are more possible to be related to the 
circulated female hormone than the MSH peptides. In 
fact, the high levels of progesterone, which occurs during 
pregnancy; and the estrogen formation, which takes 
place from the 8th till the 31st week of gestation mirrors 
the perfect progressive patterns of hyperpigmentation. 
In melasma, the major role of female hormone onset is 
proposed by its increased incidence in women getting 
exogenous progesterone or/and estrogen and its association 
with the menstrual period.4,11

	 The onset of melasma mostly happens during the 
2nd half of pregnancy and it may be present in 40-75% 
of all pregnancies.23 On contrary, a study done on 324 
women who managed melasma disease in nine different 
clinics worldwide, recorded the melasma onset in 25% 
of females after using the OCP, in 27% of females during 
gestation, and in 41% of females after gestation.48

	 Melasma continues after gestation among less than 
10%, though a single study report existence in about 30% of 
cases after ten years. If the melasma continues postpartum, 
some females notice a premenstrual hyperpigmentation 
flare. Regarding that UV exposure triggers up-regulation 
of melanocyte cells and their activity in the pathogenesis 

of melasma, susceptible females could be recommended 
to protect unavoidable heavy sunlight exposures and 
guarantee preservation with broad-spectrum (UVB and 
UVA) sunscreens and suitable clothing.32,54

	 As the female sex hormones that exist within OCP 
show to be principal for melasma development, the same 
association could be expected in postmenopausal females 
on Hormone Replacement Therapy (HRT). Indeed, 
there are some case reports for melasma present in the 
postmenopausal. Melasma in the forearms appears to 
be a comparatively common sign particularly in old age 
individuals and postmenopausal females using estrogen 
therapy supplementations. As several of those persons 
had melasma in the face when young that may explain 
the presence of people with estrogen-sensitive melanocyte 
cells in forearm skin that show maturation at an older 
age.8,9,12,25 Tamoxifen considers a Selective Estrogen 
Receptor Modulator (SERM) and spends mixed estrogenic 
with antiestrogenic actions depending upon the tissues 
and cell types.57

Melasma in male
	 Some articles of melasma developing in men were 
available; in 1957, the first recorded male melasma case 
was in a French primary hypogonadism man, presented 
with low testosterone level and high FSH and LH.62 

Similarly, another study was done on fifteen Indian men 
who had idiopathic melasma, characterized by a low level 
of testosterone and high level of LH in comparison with 
same age controls; the estrogen level was undetected.20

	 In another study, a melasma case after oral therapies 
with triggers for production of testosterone, a compound 
containing indole-3-carbinol, androstenedione, 
dehydroepiandrosterone (DHEA), and Tribulus Terrestres, 
which is a gonadotropic trigger that elevates LH secretions.39

Melasma and the pituitary gland
	 The melanocortins produced from intermediate lobe 
of the hypophysis gland, they regarded as a group of peptide 
hormones important for melanogenesis that activate the 
formation and release of melanin by melanocyte cells 
situated at skin and hairs. The melanocortins contain three 
different kinds of MSH (α-MSH, β-MSH, and γ-MSH) with 
ACTH; all of them are obtained from a similar precursor, 
the proopiomelanocortin prohormone (POMC), which 
secretions are stimulated by the Corticotropin-Releasing 
Hormone (CRH) created within the hypothalamus.4,52

	 In humans, ACTH and α-MSH are also created 
regionally in skin (both within keratinocyte and melanocyte 
cells) and have main roles in pigmentation, probably 
via autocrine or/and paracrine mechanisms. The CRH 
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expression with CRH receptors found in the normal 
human melanocyte, melanoma, and nevus cells. The 
plasma immunoreactive β-MSH measured for individuals 
with/without melasma getting progesterone alone or 
a combination of estrogen-progesterone therapy; the 
β-MSH level was indifferent from gender and age-matched 
control group.7,12,53

	 It is essential to recognize melasma that is located 
mostly on the face and less considerably on neck or 
forearm, from the generalized hyperpigmentation due to 
some adrenal or pituitary disorders causing high levels 
of MSH and POMC-obtained ACTH with subsequent 
universal skin hyperpigmentation. The individuals 
influenced by major adrenal insufficiencies, ACTH-
depending Cushing’s and Nelson’s syndromes, diagnosed 
by increased POMC-obtained ACTH levels.4,7,22,56

CONCLUSION
	 Melasma is a clinical condition caused by multiple 
factors and etiopathogenetic mechanisms that are required 
in order to understand more effective management. The 
discovery of recent pathways and pathogenic mechanisms 
is essential in collocation the way for recent more effective 
melasma treatment agents or procedures. The pathogenic 
melasma mechanisms might be heterogeneous in various 
ethnic groups among the population. This review approaches 
toward recognizing the pathogenesis that can provide 
ideas to solve the therapeutic problems that connect to 
melasma. Therefore, this article is entirely established 
on previously performed studies so that no new studies 
on animal or human subjects were conducted by the 
author.

ACKNOWLEDGMENTS
	 The author would like to thank Tikrit University 
College of Medicine (TUCOM) for its technical and 
editorial assistance.

Conflict of interest: None declared.

REFERENCES
1.	 Griffiths C, Barker J, Bleiker TO, Chalmers RJG, Creamer D. 
	 Rook’s Textbook of Dermatology. 9th Edition. Oxford: Wiley- 
	 Blackwell Publishing Ltd; 2017.
2.	 Habif TP. Clinical Dermatology: A Colour Guides to Diagnosis  
	 and Therapy. 6th Edition. Philadelphia: Elsevier Health Sciences;  
	 2016.
3.	 Goldsmith LA,Katz SI,Gilchrest BA,Paller AS,Leffell DJ, 
	 Wolff K. Fitzpatrick’s Dermatology in General Medicine. 8th  

	 Edition. New York: McGraw-Hill Higher Education; 2012.
4.	 Abdalla MA. Evaluation of Alpha-Melanocyte Stimulating  
	 Hormone and Vitamin D in patients with Vitiligo and Melasma.  

	 [Dissertation]. Tikrit: Tikrit University College of Medicine;  
	 2018. 
5.	 Olejnik A, Glowka A, Nowak I. Release studies of undecylenoyl  
	 phenylalanine from topical formulations. Saudi Pharm J. 2018; 
	 26(5):709-718.
6.	 Sarkar R, Bansal A, Ailawadi P. Future therapies in melasma:  
	 What lies ahead? Indian J Dermatol Venereol Leprol. 2020;86: 
	 8-17. 
7.	 Lee BW, Schwartz RA, Janniger CK. Melasma. J Ital Dermatol  
	 Venereol. 2017;152(1):36-45.
8.	 Zubair R, Lyons AB, Vellaichamy G, Peacock A, Hamzavi I.  
	 What’s New in Pigmentary Disorders? Dermatol Clin. 2019;37(2): 
	 175-181. 
9.	 Kwon SH, Na JI, Choi JY, Park KC. Melasma: Updates and  
	 perspectives. Exp Dermatol. 2019;28(6):704-708.     
10.	 Chan IL, Cohen S, da Cunha MG, Maluf LC. Characteristics  
	 and management of Asian skin. Int J Dermatol. 2019;58(2):131- 
	 143.     
11.	 Bagherani N, Gianfaldoni S, Smoller BR. An overview on melasma. 
	 J Pigment Disord. 2015;2(10):218. 
12.	 Abdalla MA, Nayaf MS. Evaluation of serum α-MSH Level in  
	 Melasma. WJPMR 2018;4(5):29-32.
13.	 Roberts WE, Henry M, Burgess C, Saedi N, Chilukuri S, Campbell- 
	 Chambers DA. Laser Treatment of Skin of Color for Medical  
	 and Aesthetic Uses With a New 650-Microsecond Nd:YAG  
	 1064nm Laser. J Drugs Dermatol. 2019;18(4):s135-137.
14.	 Abdalla MA, Nayaf MS, Hussein SZ. Evaluation of Vitamin D 
	 in Melasma Patients. Rev Romana Med Lab. 2019;27(2):219- 
	 21. 
15.	 Passeron T, Genedy R, Salah L, Fusade T, Kositratna G, Laubach  
	 HJ, Marini L, Badawi A. Laser treatment of hyperpigmented  
	 lesions: position statement of the European Society of Laser in  
	 Dermatology. J Eur Acad Dermatol Venereol. 2019;33(6):987- 
	 1005. 
16.	 Leelaudomlipi P. Melasma. Siriraj Med J. 2007;59(1):24-5. 
17.	 Leeyaphan C. Wood’s Lamp Examination: Evaluation of Basic  
	 Knowledge in General Physicians. Siriraj Med J. 2016;68(2):79- 
	 83.
18.	 Sarkar R, Ghunawat S, Narang I, Verma S, Garg VK, Dua R.  
	 Role of broad-spectrum sunscreen alone in the improvement  
	 of melasma area severity index (MASI) and Melasma Quality  
	 of Life Index in melasma. J Cosmet Dermatol. 2019;18(4):1066- 
	 1073. 
19.	 Rodrigues M, Ayala-Cortes AS, Rodriguez-Arambula A, Hynan  
	 LS, Pandya AG. Interpretability of the modified melasma area  
	 and severity index (mMASI) JAMA Dermatol. 2016;152(9):1051- 
	 1052.
20.	 Handa S, De D, Khullar G, Radotra B, Sachdeva N. The  
	 clinicoaetiological, hormonal and histopathological characteristics  
	 of melasma in men. Clin Exp Dermatol. 2018;43(1):36-41.
21.	 Chinhiran K, Leeyaphan C. Posaconazole Induced Diffuse  
	 Lentigines: A Case Report. Siriraj Med J. 2018;70(2):182-3.
22.	 Plensdorf S, Livieratos M, Dada N. Pigmentation Disorders:  
	 Diagnosis and Management. Am Fam Physician. 2017;96(12):797- 
	 804.
23.	 Moin A, Jabery Z, Fallah N. Prevalence and awareness of  
	 melasma during pregnancy. Int J Dermatol. 2006;45:285-288.
24.	 Phophong P, Choavaratana R, Suppinyopong S, Loakirkkiat P,  
	 Karavakul C. Comparison of Human Menopausal Gonadotrophin  

Abdalla.



Volume 73, No.12: 2021 Siriraj Medical Journalhttps://he02.tci-thaijo.org/index.php/sirirajmedj/index 849

Review Article SMJ
	 and Recombinant Follicle-Stimulating Hormone in In-Vitro  
	 Fertilisation and Pregnancy Outcome. Siriraj Med J. 2020;53(11): 
	 805-10.
25.	 Lee AY. An updated review of melasma pathogenesis. Dermatologica  
	 Sinica. 2014;32(4):233-239.
26.	 Lee AY. Recent progress in melasma pathogenesis. Pigment  
	 Cell Melanoma Res. 2015;28(6):648-660.
27.	 Kang HY, Hwang JS, Lee JY, Ahn JH, Kim JY, Lee ES, et al.  
	 The dermal stem cell factor and c-kit are overexpressed in  
	 melasma. Br J Dermatol. 2005;154:1094-1099.
28.	 Çakmak SK, Özcan N, Kiliç A, Koparal S, Artüz F, Çakmak A,  
	 et al. Etiopathogenetic factors, thyroid functions and thyroid  
	 autoimmunity in melasma patients. Postepy Dermatol Alergol.  
	 2015;32:327-330.
29.	 Handel AC, Miot LD, Miot HA. Melasma: a clinical and  
	 epidemiological review. An Bras Dermatol. 2014;89(5):771- 
	 782.
30.	 Serban ED, Farnetani F, Pellacani G, Constantin MM. Role of 
	 In Vivo Reflectance Confocal Microscopy in the Analysis of  
	 Melanocytic Lesions. Acta Dermatovenerol Croat. 2018;26(1): 
	 64-67. 
31.	 Agozzino M, Ferrari A, Cota C, Franceschini C, Buccini P,  
	 Eibenshutz L, Ardigò M. Reflectance confocal microscopy  
	 analysis of equivocal melanocytic lesions with severe regression.  
	 Skin Res Technol. 2018;24(1):9-15.
32.	 Thangboonjit W, Limsaeng-u-rai S, Pluemsamran T, Panich U.  
	 Comparative Evaluation of Antityrosinase and Antioxidant  
	 Activities of Dietary Phenolics and their Activities in Melanoma  
	 Cells Exposed to UVA. Siriraj Med J. 2014;66(1):5-10.
33.	 Noh S, Choi H, Kim JS, Kim IH, Mun JY. Study of hyperpigmentation  
	 in human skin disorder using different electron microscopy  
	 techniques. Microsc Res Tech. 2019;82(1):18-24. 
34.	 El-Sinbawy ZG, Abdelnabi NM, Sarhan NE, Elgarhy LH.  
	 Clinical & ultrastructural evaluation of the effect of fractional  
	 CO2 laser on facial melasma. Ultrastruct Pathol. 2019;43(4-5): 
	 135-144.
35.	 Viac J, Palacio S, Schmitt D, Claudy A. Expression of vascular  
	 endothelial growth factor in normal epidermis, epithelial tumors  
	 and cultured keratinocytes. Arch Dermatol Res. 1997;289(3):158- 
	 163. 
36.	 Rahmatullah WS, Al-Obaidi MT, AL-Saadi WI, Selman MO,  
	 Faisal GG. Role of Vascular Endothelial Growth Factor (VEGF)  
	 and Doppler Sub-endometrial Parameters as Predictors of  
	 Successful Implantation in Intracytoplasmic Sperm Injection  
	 (ICSI) Patients. Siriraj Med J. 2020;72:33-40.
37.	 Grimes PE, Yamada N, Bhawan J. Light microscopic,  
	 immunohistochemical and  ultrastructural alterations in patients  
	 with melasma. A J Dermatopathol. 2005;27(2):96-101.
38.	 Yan QU, Wang F, Junru L, Xia X. Clinical observation and  
	 dermoscopy evaluation of fractional CO2 laser combined with  
	 topical tranexamic acid in melasma treatments. J Cosmet  
	 Dermat. 2021;20(4):1110-1116.
39.	 Sarkar R, Ailawadi P, Garg S. Melasma in men: A review of  
	 clinical, etiological, and management issues. J Clin Aesthet  
	 Dermatol. 2018;11(2):53-59.
40.	 Hexsel D, Lacerda DA, Cavalcante AS, Machado Filho CA,  
	 Kalil CL, Ayres EL, et al. Epidemiology of melasma in Brazilian  
	 patients: a multicenter study. Int J Dermatol. 2014;53:440-444.
41.	 Kim HJ, Moon SH, Cho SH, Lee JD, Sung Kim H. Efficacy and  
	 safety of Tranexamic acid in melasma: a meta-analysis and  

	 systematic review. Acta Derm Venereol. 2017; 97(6-7):776-781.
42.	 Handel AC, Lima PB, Tonolli VM, Miot LD, Miot HA. Risk  
	 factors for facial melasma in women: A case-control study. Br  
	 J Dermatol. 2014;171:588-594.
43.	 Nayaf MS, Ahmed AA, Abdalla MA. Alopecia Areata and  
	 Serum Vitamin D in Iraqi Patients: A Case-Control Study.  
	 Prensa Med Argent. 2020;106(3):287.
44.	 Gopichandani K, Arora P, Garga U, Bhardwaj M, Sharma N, 
	 Gautam RK. Hormonal profile of melasma in Indian females.  
	 Pigment Int. 2015;2:85-90.  
45.	 Duteil L, Esdaile J, Maubert Y, Cathelineau AC, Bouloc A, 
	 Queille-Roussel C, et al. A method to assess the protective  
	 efficacy of sunscreens against visible light-induced pigmentation.  
	 Photodermatol Photoimmunol Photomed. 2017;33(5):260-266.
46.	 Ching D, Amini E, Harvey NT, Wood BA, Mesbah Ardakani N.  
	 Cutaneous tumoural melanosis: a presentation of complete  
	 regression of cutaneous melanoma. Pathology. 2019;51(4):399- 
	 404. 
47.	 Abdalla MA, Nayaf MS, Hussein SZ. Correlation between serum  
	 α-MSH and vitamin D levels in vitiligo patients. Iran J Dermatology.  
	 2020;23(4):163-167.
48.	 Ortonne JP, Arellano I, Berneburg M, Cestari T, Chan H, Grimes P, 
	 et al. A global survey of the role of ultraviolet radiation and  
	 hormonal influences in the development of melasma. J Eur  
	 Acad Dermatol Venereol. 2009;23:1254-1262.
49.	 Goh CL, Chuah SY, Tien S, Thng G, Vitale MA, Delgado-Rubin  
	 A. Double-blind, placebo-controlled trial to evaluate the  
	 effectiveness of Polypodium leucotomos extract in the treatment  
	 of melasma in Asian skin: A pilot study. J Clin Aesthet Dermatol.  
	 2018;11(3):14-19.
50.	 Tamega Ade A, Miot HA, Moco NP, Silva MG, Marques ME, 
	 Miot LD. Gene and protein expression of oestrogen-beta and  
	 progesterone receptors in facial melasma and adjacent healthy  
	 skin in women. Int J Cosmet Sci. 2015;37(2):222-228. 
51.	 Niwano T, Terazawa S, Sato Y, Kato T, Nakajima H, Imokawa  
	 G. Glucosamine abrogates the stem cell factor + endothelin- 
	 1-induced stimulation of melanogenesis via a deficiency in  
	 MITF expression due to the proteolytic degradation of CREB  
	 in human melanocytes. Arch Dermatol Res. 2018;310:625-637.
52.	 Vâradi J, Harazin A, Fenyvesi F, Reti-Nagy K, Gogolâk P,  
	 Vâmosi G, et al. Alpha- Melanocyte Stimulating Hormone  
	 Protects against Cytokine-Induced Barrier Damage in Caco-2  
	 Intestinal Epithelial Monolayers. PLOS ONE. 2017;12(1):e0170537.
53.	 Fearce CT, Swope V, Abdel-Malek Z. The Use of Analogs of  
	 α-MSH as Tanning Agents for the Prevention of Melanoma.  
	 FASEB  J. 2016;30(1):1500-1509.
54.	 Saleh AA, Salam OHA, Metwally GH, Abdelsalam HA, Hassan  
	 MA. Comparison Treatment of Vitiligo by Co-culture of  
	 Melanocytes Derived from Hair Follicle with Adipose-Derived  
	 Stem Cells with and without NB-UVB. Pigmentary Disorders.  
	 2017;4:256.
55.	 Sarma N, Chakraborty S, Poojary SA, Rathi S, Kumaran S, Nirmal  
	 B, et al. Evidence-based review, grade of recommendation,  
	 and suggested treatment recommendations for melasma.  
	 Indian Dermatol Online J. 2017;8(6):406-442.
56.	 Passeron T, Picardo M. Melasma, a photoaging disorder.  
	 Pigment Cell Melanoma Res. 2018;1-5.
57.	 Kim SW, Yoon HS. Tamoxifen-induced melasma in a  
	 postmenopausal woman. J Eur Acad Dermatol Venereol.  
	 2009;23:1199-1200.



Volume 73, No.12: 2021 Siriraj Medical Journal https://he02.tci-thaijo.org/index.php/sirirajmedj/index850

58.	 Rija FF, Hussein SZ, Abdalla MA. Physiological and Immunological  
	 Disturbance in Rheumatoid Arthritis Patients. Baghdad Sci J.  
	 2021;18(2):247-252. doi: 10.21123/bsj.2021.18.2.0247   
59.	 Abdalla MA. Pneumatization patterns of human sphenoid sinus  
	 associated with the internal carotid artery and optic nerve by CT  
	 scan. Ro J Neurol. 2020;19(4):244-251. doi: 10.37897/RJN.2020.4.5.
60.	 Prabha N, Mahajan VK, Mehta KS, Chauhan PS, Gupta  

	 M. Cosmetic Contact Sensitivity in Patients with Melasma:  
	 Results of a Pilot Study. Dermatology Research and Practice.  
	 2014; 316219: 9. 
61.	 Abdalla MA. The prevalence of pyramidal lobe of the thyroid  
	 gland among Iraqi Society. Tikrit Med J. 2016;21(1):135-140. 
62.	 Poisson L. Chloasma in a man with total hypogonadism. Bull  
	 Soc Fr Dermatol Syphiligr. 1957;64:777-778.

Abdalla.


