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ABSTRACT  
Background: Melasma is a common patchy brown, tan or blue-gray facial skin discoloration usually seen in women in the 

reproductive years.  

Aim: To study the role of estrogen in etiopathogenesis of melasma in female patients.  

Objectives: To study the estrogen levels and its imbalance in female patients attending Dermatology OPD of C.R.G.H. within 1 

year by correlating with the normal levels. 

Patients and Methods: Sixty -six female patients suffering from melasma, between the ages of 15-45 years, were enrolled in the 

study. Patients were investigated for estrogen levels at any time of their menstrual cycle and estrogen values estimated according 

to follicular and luteal phase values.  

Results: Amongst the sixty- six patients, there were only 18 (27.3%) patients who had normal values for estrogen while the 

remaining 48 patients (72.7%) had deranged values (mostly increased). 

Conclusion: Estrogen plays an important role in causation of melasma.  
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INTRODUCTION 
The word Melasma is derived from Greek word melas 

(black) while chloasma is derived from the word 

chloazein (green) and since the pigmentation is brown-

black melasma is the preferred term.
[1]

 

Melasma is acquired hypermelanosis of sun-exposed 

areas. It presents as hyper pigmented macules, which 

can be confluent or punctate. The cheeks, upper lip, 

chin and forehead are the most common locations but it 

can occur on other sun-exposed locations. Melasma is 

common in constitutionally dark skin types, especially 

in people with light brown skins, especially in people of 

East and South East Asian and Hispanic origin who live 

in areas with intense solar ultraviolet radiation 

(UVR).
[1]

 It is commoner in women than in men (9:1) 

and is rare before puberty, occurring most commonly in 

women of reproductive age. 

The exact etiology of melasma is not known but several 

factors have been implicated. UVR (UVA and UVB) 

and visible light cause peroxidation of lipids in cellular 

membranes, leading to generation of free radicals, 

which stimulate melanogenesis. Elevated levels of 

estrogens and progesterone (as occurring in pregnancy) 

are important. Melasma also develops with estrogen- 

and progesterone-containing pills.
[2]

 However, 

progesterone may be more important, as melasma 

develops in postmenopausal woman who are given 

progesterone and not when given estrogen 

supplementation. Estrogens probably stimulate 

melanogenesis through estrogen receptors present on 

melanocytes.
[1]

 Other hormones may also be important. 

Genetic factors are indicated because more than 30% of 

patients have a family history of melasma.
[3]

 

Constituents of cosmetics have been frequently 

incriminated. Drugs (phenytoin, griseofulvin, and 

NSAIDs) can cause melasma-like pigmentation. The 

face is most commonly affected though rarely 

pigmentation may extend on to ‘V’area of the neck or 

may be confined to the forearms. On the face, three 

patterns of melasma are recognized: 

 Centrofacial: The most frequent (63%) pattern, 

with pigmentation on cheeks, forehead, upper lip, 

nose, and chin. 

 Malar: Constituting 21%, with pigmentation 

present only on cheeks and nose. 

 Mandibular: The least common (16%), with 

pigmentation on ramus of the mandible. 

 

MATERIALS AND METHODS 
The present study was a prospective observational 

study in which sixty -six clinically diagnosed female 

melasma patients of reproductive age group i.e 15-45 

years attending Dermatology Out Patient Department in 

C.R.G.H, Ujjain, Madhya Pradesh constituted the 

subject material for present study. These patients 

belonged to Ujjain and its adjoining districts.  

The patients with post inflammatory 

hyperpigmentation, other pigmentary disorders with 

epidermal dermal pigmentation e.g. Nevus of Ota, 

Nevus of Ito, Mongolian spots and previous cases of 

melasma were excluded.  

A detailed history and clinical examination of each 

patient was carried out. The personal data like family 

history of melasma, marital status, number of children, 

age of onset, use of drugs and cosmetics and exposure 

to sunlight was recorded. Area and extent of 
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involvement of melasma were also noted. The results of 

routine investigations like complete blood and urine 

examinations, random blood sugar were recorded. 

Biochemical parameter of serum estradiol was done in 

the biochemistry laboratory of the C.R.G.H. Sample 

was drawn at any time of the menstrual cycle. Estradiol 

and progesterone were estimated by radioimmunoassay 

(RIA). The data were collected and transferred to SPSS 

version 16 and analyzed accordingly. 

 

RESULTS AND OBSERVATIONS 
Sixty six females with an age range of 15-45 years were 

enrolled. 33 (50.0%) belonged to the age group 26-35 

years, 17 (25.8%) were of 15-25 years and 16 (24.25%) 

were in the age range of 36-45 years while the mean 

age of all the patients was 30.5 years. All the patients 

were married. Normal value taken for estrogen in 

follicular phase was 26.1-161.0 and in luteal phase was 

32.7-201.0. Out of 66 patients, estrogen level of 18 

(27.3%) patients was found to be normal while that of 

48 (72.7%) was found to be deranged with either an 

increase or decrease, mostly increased in the estradiol 

levels, showing its significant effect on causation of 

melasma. The maximum number of patients had raised 

values between 201-500.0pg/ml. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Distribution of Number of Cases according to Estrogen level 

S. No. Normal Estrogen values (pg/ml) Estrogen Level No. of cases Percentage (%) 

1. 26.1-16.0 pg/ml (follicular phase) 

32.7-201.0 pg/ml (luteal phase) 

Normal 18 27.3 

2. Abnormal 48 72.3 

 Total Total 66 100.0 
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DISCUSSION 
The exact cause of melasma is uncertain but a direct 

relationship with female hormonal activity appears to 

be significant because it commonly occurs in pregnancy 

and with the use of oral contraceptive pills
[4,5]

. Melasma 

is thought to be the stimulation of melanocytes by the 

female sex hormones estrogen and progesterone to 

produce more melanin pigments when the skin is 

exposed to sun. Many cases appear to be related to 

excess estrogen, either produced endogenously during 

pregnancy or delivered exogenously through the use of 

oral contraceptive pills and hormone replacement 

therapy; however, the mechanism of this interaction has 

not been elucidated. In vitro studies 
[6,7]

 have shown 

that cultured human melanocytes express estrogen 

receptors, and estradiol increases the levels of 

tyrosinase, tyrosinase-related-protein 1 and tyrosinase 

related-protein 2, the enzymes involved in human 

eumelanogenesis within normal human melanocytes. 

Although, estrogen has been hypothesized to be central 

in the pathogenesis of melasma, there had been few 

studies to support this view. It is known that 

melanogenesis is mediated, at least in part, by the 

binding of melanocyte stimulating hormone to the 

human melanocortin receptor 1 (MCR1) in normal 

human melanocytes while estradiol increases MCR1, 

mRNA levels and tyrosinase levels, although the 

mechanism of these responses has not been 

established.
[7,8,9] 

 

In our study, all the patients were married. Sixty six 

females with an age range of 15-45 years were 

enrolled.33 (50.0%) belonged to the age group 26-35 

years, 17 (25.8%) were of 15-25 years and 16 (24.25%) 

were in the age range of 36-45 years while the mean 

age of all the patients was 30.5 years. In our study, out 

of 66 patients, estrogen level of 18 (27.3%) patients 

was found to be normal while that of 48 (72.7%) was 

found to be deranged with either an increase or 

decrease, mostly increased in the estradiol levels. This 

is similar to the study of Khalid Mahmood et al in 

which 89.1% showed deranged values of estrogen 

(mostly increased).
[10]

 

Study of Jee et al. reported a dose-dependent 

proliferation of melanocytes in culture after 17β-

estradiol addition, despite a decrease of tyrosinase 

activity and melanin content.
[11]

 

Iffat Hassan et al Higher levels of E2-17β on 5, 7, 9 

were observed in the study group. These findings 

indicate a possible role of high E2-17β in the 

maintenance of melasma.
[12]

 

Kim NH et al showed that downregulation of H19 and a 

sufficient dose of estrogen treatment might be involved 

in the development of melasma.
[13]

 

According to Dr. Zein E. Obagi When estrogen levels 

are elevated, either from pregnancy or birth control pill, 

additional melanin is produced. With all this extra 

melanin floating in the skin, it settles as dark deposits, 

which results in melasma. 

Thus, the present study gives an understanding about 

the role of estrogen, in the causation of melasma. 

 

CONCLUSION 

It is concluded from the present study that raised 

estradiol (estrogen) levels contribute towards the 

development of melasma and it may serve as the basis 

for exploring different topical or systemic anti-estrogen 

therapies for melasma in future studies.  
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