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Abstract
Background: Melasma is common, complex acquired pigmentary disorder having tremendous psychological and social
impact. Our aim was to know clinical profile of melasma and to evaluate the efficacy and safety of oral antioxidants, along with
standard treatment.
Materials and Methods: An observational study performed after clearance from the Institutional Ethics Committee. Total
152 patients having melisma were enrolled in study by simple random sampling. Complete history, clinical examination, and
relevant investigations were done. Both groups were given topical sunscreen and modified Kligman regimen for 3 months.
Group B in addition was given oral antioxidants for 6 weeks. Data were analyzed by application of descriptive analysis, Mean,
SD, and Z test.
Results: There was female predominance (84.2%), exacerbation by sun exposure in 52.6%. Most common type was centrofacial
(50.7%), most common pattern according to wood’s lamp examination and dermoscopic examination was epidermal (47.7%).
Excellent and very good response noted in 47.4% and 31.6% patients, respectively, in Group B which was more than Group A
patients. Group B (56%) patients had more reduction of Mean Modified MASI score compared to Group A (48.6%) at 12th week.
About 34.2% of patients had some side effects, which were more in Group A (21%). Erythema (28.8%) was the most common
followed by telangiectasia (25%) and burning.
Conclusion: Melasma is distressing condition having chronic progressive relapsing course. Although topical modified Kligman
regimen is gold standard treatment, oral antioxidants reduce oxidative stress and delay the onset of UVB-induced erythema.
Beta-carotene helps by giving additional sun protection apart from topical sunscreen and Modified Kligman Regimen.
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INTRODUCTION
Melasma is a common acquired, complex, and pigmentary
disorder of sun exposed skin which presents as symmetrical,
light to dark brown colored patches with irregular, serrated,
and geographic borders. It is a common cosmetic problem
causing tremendous psychological and social impact.
Females are more prone to develop melasma especially in
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the 3rd and 4th decades. It is more common in those who
lives in area, where ultraviolet exposure is more, resulting in
more amount of melanin production. It is more common
in Fitzpatrick skin types IV, V, and VI and Hispanic,
Caribbean, and Asian races.[1] In India, most common
disorder of hyperpigmentation is melasma having incidence
of approximately 10%.[2] Although it has multifactorial
pathogenesis, exact mechanism is not known. Dysfunctional
melanogenesis plays an important pivotal role. Two
groups of factors seem to be implicated in pathogenesis
of melasma: One is “endogenous factors” which include
genetic predisposition and cutaneous vasculature; another
is “exogenous factors” which include sun exposure,
pregnancy, use of oral contraceptives and steroids, and use
of cosmetics and photosensitizing medications.[3]
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Based on the site of involvement, three types of
melasma are seen
1. Centrofacial melasma – involves bilateral cheeks,
forehead, upper lip, nose, and chin. (contributing
66% of cases)
2. Malar melasma – involves cheeks and nose (20%
of cases)
3. Mandibular melasma – involves the rami of
mandible (15% of cases)
On histopathological examination, melasma is divided
into three patterns
1. Epidermal melasma – excess of melanin is
deposited into basal, suprabasal, and stratum
corneum layers
2. Dermal – melanophages are seen in superficial
and deep dermis
3. Mixed – combination of epidermal and dermal
component.

Melasma has chronic progressive course and relapse is
invariable. Management of melasma is challenging and
requires long-term treatment plan, but still there is no
complete cure. Different therapeutic modalities have
been used in the treatment of melasma. This study was
conducted to know about clinical profile of melasma and
efficacy and safety of oral antioxidants in melasma patients.

MATERIALS AND METHODS
After obtaining Institutional Ethical Committee approval,
observational analytic study of 152 clinically diagnosed
melasma patients fulfilling inclusion criteria was included
in the study after informed consent. Patients with age
<18 years, non-willing for participation in the study, and
pregnant females were excluded from the study. Patients
were divided into two groups (A and B) of 76 patients in
each. In Group A (Regimen-1), patients were advised to
apply topical sunscreen at daytime and modified Kligman
regimen [4% HQ, 0.05% tretinoin and fluocinolone
acetonide (0.01%)] at night for 3 months. In Group B
(Regimen-2), in addition to regimen 1, patients were given
oral antioxidants in once daily dose for 6 weeks. Detailed
history and clinical examination were carried out in each
patient. Skin type of the patients was classified according
to Fitzpatrick’s classification (Type I-VI). Wood’s lamp and
dermoscopic examinations were performed in all patients.
Subjective and objective assessment were done. MASI
score was calculated and data was analyzed using STATA
14.2. Categorical variables were expressed in frequency and
percentages and were compared by performing Pearson’s
Chi square-test. Continuous variables were presented
as Mean ± SD. Wilcoxon signed rank test was used to
31

compare the mean of Topical sunscreen + Modified
Kligman regimen group and Topical sunscreen + Modified
Kligman regimen + Oral Antioxidants group. P < 0.05 was
considered as statistically significant.

RESULTS
Out of 152 clinically diagnosed melasma patients, majority
(72.3%) were in 4th–5th decades. Most common age group
having melasma in study was 30–39 years (comprising 46%
of Group A patients and 43.4% of Group B patients).
Mean age was found to be 35.5 years. Youngest patient was
of 19 years and eldest patient was of 56 years old. Female
predominance (84.2%) was noted with female: male ratio
of 5.3:1. Majority of patients (69%) were having melasma
of duration of 1–5 years, followed by 5–10 years (26.4%)
and ≤1 year (24.3%). Only 4.6% had ≥10 years of duration.
Mean duration of all 152 melasma patients was 4.5 years.
Out of 128 female patients of our study, only 47 (36.7%)
have onset of melasma during pregnancy. Only 26.3% of
patients had family history of melasma, rest 73.7% had no
family history of melasma in one or other family member.
History of exacerbation by sun exposure was noted in
52.6% of patients. About 85% patients denied history of
any topical application. About 77% patients did not have
history of oral contraceptive pills. All patients were having
Fitzpatrick skin type IV (24.3%) or V (75.7%).
Centrofacial pattern was most common in females with
34 (53.9%) in Group A and 38 (58.5%) in Group B, second
was malar pattern, seen in 23 (36.5%) females in Group A
and 18 (27.7%) in Group B. Mandibular pattern was
observed in 6 (9.6%) females in Group A and 9 (13.8%)
in Group B. These findings are elaborated in Table 1.
Malar pattern was the most common in males seen in
19/25 (79.2%) males, followed by centrofacial pattern with
5/25 (20.8%) males. Mandibular type was not noticed in
our study [Graph 1].
On Wood’s lamp examination, in both the groups, most
common pattern was epidermal which was seen in 35 (46%)
and 37 (48.8%) numbers of patients in Groups A and B,
respectively [Figure 1]. In Group A, mixed and dermal type
of melasma was seen in 31 (40.7%) and 10 (13.1%) patients
[Figure 2]. While in Group B, mixed and dermal type of
Table 1: Type of melasma in females
Type of
melasma
Centrofacial
Malar
Mandibular
Total

Group Percent Group Percent Both Percent
A
B
Groups
34
23
6
63

53.9
36.5
9.6
100

38
18
9
65

58.5
27.7
13.8
100

72
41
15
128
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melasma was seen in 31 (40.7%) and 8 (10.5%) patients,
respectively [Graph 2].
Out of 152 patients, 23 (15.2%) patients were having
some kind of thyroid abnormality. Among them in
Group A, 9 (5.9%) patients were having hypothyroidism,
while in Group B, 14 (9.3%) patients were having
thyroid abnormality, in which 13 (8.6%) patients were
having hypothyroidism and 1 (0.7%) patient was having
hyperthyroidism. Subjective assessment was done by asking
patients at the end of follow-up about the percentage
of improvement in melasma lesions and was graded as:
poor response (<25% improvement), good (25–50%
improvement), very good (50–75% improvement), and
excellent response (>75% improvement).
More numbers of patients with excellent (47.4%) and very
good (31.6%) subjective improvement were seen in Group B
patients [Figures 3 and 4], while Group A patients showed very
good (25.1%) and good (28.9%) response in more number of
patients [Figures 5 and 6]. Good and poor response were seen
more in Group A patients with 22 (28.9%) and 13 (17.1%) in
number. Eleven (14.5%) and 5 (6.5%) patients in Group B
showed good and poor response. Hence, more numbers of
patients with excellent and very good subjective improvement
were seen in Group B (Topical sunscreen + Modified Kligman
regimen + Oral Antioxidants) compared to Group A (Topical
sunscreen + Modified Kligman regimen). These findings are
mentioned in Graph 3.

showing 48.6% reduction from baseline. While in Group B,
reduction of mean MASI score was from 7.10 to 2.10,
with 56% reduction from baseline. Hence, 7.4% more
reduction was achieved in Group B patients, in which oral
antioxidants capsules were given additionally.
At baseline, P-value between Group A and Group B
was 0.9797, that is, >0.05 suggesting that difference was
statistically non-significant. P-value at the end of study, at
12th week, was 0.0000, <0.05 which suggests that mean
MASI score between Group A and Group B, there was
statistically significant difference [Table 3].
About 34.2% of patients had some side effects with more
number of it in Group A (21%) than the Group B (13.2%).
Erythema (28.8%) was the most common, followed by
telangiectasia (25%) and burning (23.1%). Others were acne
form eruption, hypertrichosis, exogenous ochronosis, and
hypopigmentation in few patients.

DISCUSSION
This condition causing melanogenesis is significant due
to the fact that melasma usually relapses frequently, is
difficult to treat and cure, and severely affects social and
emotional well-being of patients. In the present study,
majority of the patients were seen in 4th–5th decades
(72.3%). This finding was comparable to the study done
by Khurana et al., which has shown most common age

As elaborated in Graph 4 and Table 2, Group A patients
had reduction of mean MASI score from 7.11 to 3.66

Graph 1: Type of melasma in males

Graph 3: Subjective assessment in Group A and B

Graph 2: Pattern of melasma (%) in both groups on Wood’s
lamp examination

Graph 4: Objective assessment in form of MASI score
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Table 2: Reduction of percentage (%) in both groups at 2, 4, 6, 8, 10, and 12th week
Time
0 week
2nd week
4th week
6th week
8th week
10th week
12th week

Mean MASI score

Group A

Percentage Reduction
of MASI score (%)

Mean MASI score2

Group B

Percentage Reduction
of MASI score (%)

7.11
6.28
5.59
4.98
4.49
4.09
3.66

11.7
21.4
30
36.8
42.5
48.6

7.1
6.08
5.28
4.5
3.57
2.76
2.1

14.4
11.2
22.2
35.3
46.7
56

Table 3: Mean±SD of both groups and P-value
Time
0 week
2nd week
4th week
6th week
8th week
10th week
12th week

Mean±SD (GroupA)

Mean±SD (Group B)

P‑value

7.11±3.32
6.28±2.87
5.59±2.64
4.98±2.39
4.49±2.27
4.09±2.12
3.66±2.00

7.1±3.05
6.08±2.84
5.28±2.72
4.5±2.36
3.57±1.95
2.76±1.60
2.1±1.25

0.9797
0.6765
0.4794
0.2105
0.0086
0.0000
0.0000

Figure 3: Group B patient at 2nd week

Figure 1: Epidermal pattern

Figure 4: Group B patient at 12th week

Figure 2: Dermal pattern
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group of 30–50 years (65.27%).[4] Female predominance
(84.2%) was seen in our study with female-to-male ratio
of 5.3:1. It was comparable to a study done by Satish et al.,
which showed female preponderance with 80.8% and
femaletomale ratio of 4.2:1.[5] The study done by Sarkar
et al. also showed similar findings with 86% females in
their study.[6] In the present study, most of patients had
Fitzpatrick skin type V (75.7%) and 24.3% had Fitzpatrick
skin type IV which was comparable to a study of Wali and
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Figure 5: Group A patient at 2nd week

and very good response were noted by more patients in
Group B (47.4% and 31.6%, respectively). Group A patients
were having excellent and very good response in 28.9% and
25.1%, respectively. In Group A, Mean Modified MASI
score was reduced from 7.11 at baseline to 3.66 at 12th week.
While in study done by Sarkar et al., mean MASI score was
reduced from 10.96 to 2.65 at 12th week.[10] Group B had
56% reduction in Mean Modified MASI score (from 7.1
to 2). The study done by Wanick et al. had shown 19.5%
reduction of Mean MASI score from baseline at 12 week.[12]
Another study by Khuraiya et al. used topical application
of Modified Kligman Regimen on split face area, showed
that at baseline Mean Modified MASI score was 3.7 which
reduced to 2.81, 1.79, and 1.2 on 4th, 8th, and 12th week,
respectively.[13] A comparative study of oral tranexamic acid
capsules and topical modified Kligman regimen, in which
Mean Modified MASI score was 2.614 at 0 week which
reduced to 0.450 at 4th week which is also comparable
to our study.[14] Handog et al. demonstrated that when
oral antioxidants were used as adjuvants, in comparison
to placebo, significant improvement of melasma was
noticed.[15] In our study, side effects such as erythema and
burning were less common in Group B patients compared
to Group A due to beneficial effects of oral antioxidants.
Oral formulation of carotenoids allows for their systemic
effect to reach the dermis and epidermis, resulting in
reduced pigment migration from epidermis to dermis.[16]

CONCLUSION
Figure 6: Group A patient at 12th week

Parwani which had shown that all 20 patients in their study
had shown Fitzpatrick skin Type IV and V.[7] In our study,
44.7% of patients had duration of melasma in 1–5 years
followed by 26.4% in 5–10 years, 24.3% in ≤1 year, and
4.6% in >10 years duration. This finding was comparable
to the study done by Lima et al., in which 5–10 years
duration was seen in 45% of patients, followed by 36%
with 10–20 years and 18% with < 5 years duration.[8] About
52.6% of patients had exacerbation after sun exposure in
our study which was similar to a study done by Achar et al.,
in which 55.1% had exacerbation.[9] Most common type of
melasma seen in our study was centrofacial (50.7%) followed
by Malar (39.5%) and least common was Mandibular (9.8%).
This finding was similar to study done by Sarkar et al.[10] In
the present study, epidermal melasma was common which
was seen in 47.4% of patients, followed by mixed melasma
in 40.8% and dermal pattern in 11.8% of patients, which was
comparable to a study done by Dharni et al. who had shown
the 48.75% patients with epidermal melasma, 45% patients
with dermal melasma, and five patients with the mixed type
of melasma under Wood’s lamp examination.[11] Excellent

Melasma is a common acquired pigmentary disorder that often
motivates the search for dermatological care. It is cosmetically
distressing condition with variable response to treatment
and recurrence. Oral antioxidants reduce oxidative stress and
delay the onset of UVB-induced erythema. Oral antioxidants
containing beta-carotene give additional sun protection in
addition to topical sunscreen and Modified Kligman Regimen,
help in reducing pigmentation and preventing further. They
also help in reducing adverse effects which occur due to
Modified Kligman Regimen application. Although topical
Modified Kligman Regimen remains the gold standard
treatment for melasma, addition of oral antioxidants achieve
more satisfactory results in melasma patients.
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