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Introduction: Melasma is a common chronic, acquired pigmentation disorder with a significant impact on the
quality of life of patients.

Aim: To investigate the etiopathogenetic factors, thyroid functions and thyroid autoimmunity in patients with
melasma.

Material and methods: Forty-five women with melasma and 45 age-matched healthy women were included in
the study group. A detailed history was taken from the patients including triggering factors of melasma. Serum
free triiodothyronine (FT3), free thyroxine (FT4), thyroid-stimulating hormone (TSH), anti-thyroglobulin (AbTG) and
anti-thyroid peroxidase (Ab-TPO) were measured and thyroid ultrasonography was performed for each subject.
Results: In 26.7% of patients, pregnancy, in 17.8%, oral contraceptive use and in 13.3%, intense sunlight exposure
were the triggering factors. 17.8% of patients had a family history of melasma. FT4, TSH and AbTG levels were
significantly higher in the patient group.

Conclusions: The results suggest that a combination of factors including pregnancy, oral contraceptive use, sunlight
and genetic factors often trigger melasma. Thyroid hormones and thyroid autoimmunity may also play a role in the
pathogenesis which needs to be proven by further studies.
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Introduction

Melasma is a localised acquired hypermelanosis
which is commonly observed in women [1]. Though the
exact etiopathogenesis is not clear, some factors includ-
ing sun exposure, pregnancy, hormonal factors and ge-
netic predisposition have been implicated in the patho-
genesis [1-4]. Thyroid autoimmunity and thyroid diseases
have also been thought to be playing a role in the patho-
genesis but the number of studies on this subject is few
and the results are conflicting [5-8].

Aim
The aim of this study is to investigate the etiopatho-

genetic factors, thyroid autoimmunity and thyroid func-
tions in melasma patients.

Material and methods

Forty-five women with melasma aged between
24 and 49 years were included in the study group. Pa-
tients’ medical history regarding thyroid diseases was
taken before the initiation of the study and all of the
subjects that were under treatment for known thyroid
disease were excluded.

A detailed history was taken from the patients includ-
ing the age of onset, duration, family history of melasma,
oral contraceptive and other drug use, regular use of sun-
screens, pregnancy history and associated diseases. The
patients were also asked if they thought there was a rela-
tion between the onset of melasma and sun exposure,
pregnancy and oral contraceptive use. Dermatological
examination of the lesions were made and the distribu-
tion of the lesions were classified as malar, centrofacial
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or mandibular. Also the melasma area and severity in-
dex (MASI) were calculated and skin phototypes were
determined.

Forty-five age-matched healthy women were included
in the control group. The control group consisted of vol-
unteers with no melasma lesions and who were not tak-
ing any treatment for known thyroid disease.

Serum free triiodothyronine (FT3), free thyroxine
(FT4), thyroid-stimulating hormone (TSH), anti-thyroglob-
ulin (AbTG) and anti-thyroid peroxidase (AbTPO) were
measured for each subject. Thyroid ultrasonography was
performed and the presence of nodules and/or inhomo-
geneous parenchyma of the thyroid gland were recorded.

Statistical analysis

Mann-Whitney, Pearson correlation, y? Spearman’s
rho and t-tests were used for statistical analysis and
a p value < 0.05 was considered statistically significant.

Results

The mean ages of the patient and control groups
were 34.55 +6.04 and 34.86 +5.77 years, respectively and
there was no significant difference between the ages of
the patient and control groups (p > 0.05, t-test). The age
of melasma onset was between 16 and 48 years (mean:
29.91 +7.28 years) and the duration of the disease was
between 4 and 240 months (mean: 56.60 +7.86 months).

11.1% of patients had associated diseases; 1 patient
had Behcet’s disease and was using colchicine, 1 had de-
pression and was using mirtazapine, 1 had familial Medi-
terranean fever disease and was using colchicine, 1 had
migraine and was using non-steroidal anti-inflammatory
drugs and one had depression and was using alprazolam.
None of the drugs were related with the onset of me-
lasma lesions.

17.8% of patients had a history of melasma in the
first- or second-degree relatives. 68.9% of patients had
a history of pregnancy and 26.7% of patients stated that
their lesions started during pregnancy. 17.8% of patients
stated that their lesions were related with oral contracep-
tive use and 13.3% of patients stated that their lesions

were triggered after intense sunlight exposure. 42.2% of
patients were regularly using sunscreens.

4.4% of patients had skin phototype 2, 51.1% had
skin phototype 3, and 44.4% had skin phototype 4. The
lesions were centrofacial in 42.2%, malar in 42.2%, cen-
trofacial and mandibular in 11.1%, malar and mandibular
in 4.4% of the patients. The MASI score was between
0.4 and 9 and the mean MASI score was 4.0 +2.1.

The thyroid hormone and autoantibody levels of the
patient and control groups are shown in Table 1. The FT4,
TSH and AbTG levels were significantly higher in the pa-
tient group (p < 0.05).

No significant relation was found between MASI
scores and onset age of melasma, the duration of the
disease, presence of triggering factors (pregnancy relat-
ed, oral contraceptive use related, intense sun-exposure
related), family history of melasma, thyroid hormone and
autoantibody levels (Pearson correlation, Spearman’s rho
test, t-test, p > 0.05).

Also no significant relation was observed between
thyroid function tests and the presence of triggering fac-
tors (Mann-Whitney test, t-test, p > 0.05).

The presence of the family history of melasma was
not related with the age of onset, skin phototype, and
the presence of triggering factors (t test, x% p > 0.05).

Discussion

Melasma is a common pigmentation disorder of the
skin which has a significant impact on the quality of life
of patients as it frequently affects the face and is difficult
to treat [1, 4]. It occurs mostly in women of child-bearing
ages with darker skin, living in areas of intense UV radia-
tion 2, 9].

Melasma results from localized hyperactivity of epi-
dermal-melanin unit leading to epidermal hyper-melani-
zation [10]. Though the exact cause of melasma is not
known, multiple factors including sunlight, pregnancy,
oral contraceptive use, oestrogen and progesterone ther-
apies, thyroid dysfunction, stress, certain cosmetics, pho-
totoxic and anti-epileptic drugs such as carbamazepine
and phenytoin are implicated in the pathogenesis [1-4].

Table 1. Thyroid hormone and autoantibody levels and thyroid ultrasonography findings in patient and control groups

Parameter Patient group Control group Value of p Test
(median * SD) (median * SD)

FT3 [pg/ml] 2.98 +0.45 2.94 +0.37 0.598 t-Test

FT4 [ng/dl] 1.16 +0.19 0.99 +0.19 0.009 t-Test

TSH [mlU/ml] 2.36 +1.24 1.72 £0.99 0009 t-Test
abTPO [IU/ml] 20.8 £5.7 30.08 £10.67 0.349 Mann-Whitney test
abTG [IU/ml] 44.9 +9.69 32.04 +8.23 0.001 Mann-Whitney test
Presence of thyroid nodules, n (%) 12 (26.7) 15 (33.3) 0.646 ¥? test
Inhomogeneous thyroid parenchyma, n (%) 4(8.9) 2 (4.4) 0.677 ¥? test
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The mean age of onset of melasma has been report-
ed between 29.8 and 37.6 years previously [2, 4, 11-13].
Similarly, the age of onset was 29.91 +7.28 years in our
patients. As most of the melasma patients are women
and develop melasma between the second and fourth
decades of life; during child-bearing ages, it supports the
hormonal relationship in the pathogenesis [1, 14, 15].

Genetic factors are also suggested in the patho-
genesis as familial occurrence has been reported in
10.2-64.4% of the patients and there is a higher disease
prevalence in Hispanics and Asians [2, 4, 9-13, 15]. In our
study, 17.8% of the patients had a positive family his-
tory of melasma. It has been reported that subjects with
a family history of melasma tended to have darker skin
[13]. But we found no relation between the presence of
a family history of melasma and skin phototype.

Hexsel et al. reported that patients with skin photo-
types Il and lll and family history of melasma had earlier
onset of the disorder when compared to skin phototypes
IV, V and VI [2]. In our study, no relation was found be-
tween the presence of family history and the age of onset.

Ortonne et al. reported that subjects with family his-
tory of melasma appeared less likely to have the onset of
melasma triggered by the use of hormonal contraception
[14]. But we found no relation between the family history
and presence of triggering factors.

UV radiation exposure is one of the most important
triggering factors in the development of melasma [2, 4,
11, 15]. UV radiation induces the increase of melanogenic
activity causing the development of epidermal pigmenta-
tion [1]. Intense sun exposure has been reported as a trig-
gering factor in 27.2% of patients in a previous study
[15]. 13.3% of our patients stated that their lesions were
triggered after intense sunlight exposure and 42.2% of
them were regularly using sunscreens. The low incidence
of intense sun exposure as a triggering factor may be
due to socioeconomic and cultural factors in our country
as some of our population are not exposed to intense
sunlight because of their religious beliefs. The use of sun-
screens should be advised as it helps to prevent melasma
and increases the efficacy of other topical therapies [16].

Pregnancy is one of the triggering factors of the de-
velopment of melasma, it has been found as a triggering
factor in 12.1-53% of the patients, which was 26.7% in
ours [2, 4, 9,11, 15]. The relatively high frequency of preg-
nancy as a triggering factor strengthens the evidence of
hormonal involvement in the pathogenesis. An increase
in placental, ovarian and pituitary hormones might be
the cause of pregnancy-associated melasma [13].

Ingestion of certain drugs especially oral contracep-
tives may trigger melasma. Oral contraceptives were
reported as precipitating factors in 8.5-32.7% of the pa-
tients [2, 4, 9-11, 15]. Oral contraceptive use was the trig-
gering factor in 17.8% of our patients.

An association between thyroid disorders and melas-
ma has been reported in some studies and it has been
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suggested that testing for underlying thyroid disorders
can lead to improvement in certain subsets of patients
(7,12, 17].

Lutfi et al. evaluated 84 patients with melasma. Thy-
roid disorders were detected in 58.3% of patients which
was four-times higher than the control group. It was
found that 70% of the women who developed melasma
during pregnancy or while using oral contraceptives had
thyroid abnormalities compared to 39.4% of patients
with idiopathic melasma. They concluded that oestro-
gen, progesterone or both could be triggering factors in
the development of melasma in women who have a par-
ticular predisposition toward both melasma and thyroid
autoimmunity [7].

Kiani et al. studied 45 patients with melasma and
they found that 37.8% of patients had thyroid disorders
compared to 11.1% of controls and concluded that there
was a significant relationship between melasma and
thyroid disorders especially hypothyroidism and thyroid
autoimmunity [8].

Yazdanfar and Banafsheh studied thyroid function
tests and thyroid antibodies in 45 females with melasma
and controls. They found that while mean serum abTPO,
FT3 and TSH were higher in the patient group, the dif-
ference was not statistically significant. The number of
patients with exceeding normal levels of abTPO and FT3
was significantly higher than the controls [5].

Tamega et al. found high TSH levels in 25.3% of pa-
tients with melasma and reported that high TSH levels
were associated to intense sun exposure-induced me-
lasma [15].

In our study, the FT4, TSH and abTG levels of the pa-
tient group were significantly higher and no association
was found between the presence of triggering factors
and thyroid hormone and autoantibody levels. Also no
significant relation was found between MASI scores and
thyroid hormone and autoantibody levels

The mechanism how thyroid hormones may affect
melasma is not clear. Pigmentary changes may occur
in thyroid diseases and hyperpigmentation has been
reported to be associated with hyperthyroidism [18].
ACTH and MSH can activate melanocortin receptors in
melanocytes, inducing melanogenesis [10]. It has been
suggested that a strong immunoreactivity to a-MSH on
skin with melasma is one of the most important factors
in the pathogenesis of the disease [19]. It has been dem-
onstrated that the melanocortin system interacts with
the hypothalamic-pituitary-thyroid axis [20].

Also an epidermal-melanin unit usually responds to
certain inflammatory stimuli through melanogenesis.
Melasma can be triggered or aggravated by procedures
that induce skin inflammation [1, 19]. It has been sug-
gested that thyroid hormones induce production of in-
flammatory cytokines. Higher circulating levels of pro-in-
flammatory cytokines have been shown in patients with
hyperthyroidism [21].
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Conclusions

This study confirms that multiple factors including UV

exposure, oral contraceptive use, pregnancy, family his-
tory, skin type and age play a role in the development of
melasma. We think that thyroid autoimmunity and thy-
roid hormone abnormalities might also play a role in the
pathogenesis.
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