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 Abstract  

Background:  
Melasma is characterized by symmetrical brown to greyish brown patches mainly 
affecting sun exposed areas. This condition is more common in females with 
Fitzpatrick skin type III-IV. It has multiple triggers and often leads to 
psychological distress. 
Objective: 
To examine how well glycolic peel works alone and how well it works when 
combined with modified kligman’s regimen in improving melasma. 
Methodology:  
The study was designed as comparative cross-sectional. This multicentered 
research was performed at different clinics under supervision of certified 
dermatologist. The study duration was 4 months and sample size was 29 that 
was increased to 40 for reliability. 40 participants divided into two groups which 
was group A (received glycolic peel) and group B (received glycolic peel with 
kilgman’s regimen). 
Results:  
A total 40 participants with mean age of 30.48 (with minimum age of 19 and 
maximum of 52 years demonstrated a marked female predominance with 39 
female and 1 male participants. In mean time 12 participants reported melasma 
for 6 months to 1 year, 20 participants had disease duration of 1-3 years and 8 
of them reported a history of more than 3 years indicating the significant 
proportion of chronic disease. An independent sample t-test suggested that there 
was no statistically significant difference between two groups before treatment as 
p-value is greater than 0.05. It also showed no significant difference between two 
groups after treatment.  
Conclusion:  
Melasma is chronic pigmentary and multifactorial disorder which requires 
individualized and holistic approach to management. Glycolic acid peel and 
modified kligman’s regimen are both effective options for melasma. Glycolic acid 
peel works with controlled exfoliation while modified kligman’s regimen works by 
synergistic pharmacological mechanism.  
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INTRODUCTION 
Melasma is chronic pigmentary disorder that 
effects women more than 90% than men. It is 
characterized as light to dark brown patches 
distributed symmetrically on sun expose areas such 
as forehead, cheeks, temples, nose and chin. This 
condition can have major emotional and 
psychological effects particularly in societies where 
physical appearance is valued. This disease can 
have psychological and emotional effects resulting 
in problems like low self-esteem and in some cases 
anxiety and depression (1)(2). 
Melasma has number of causes including family 
history, hormonal factors, sun exposure and 
certain medications. The occurrence of melasma 
varies greatly among various ethnic groups. And 
other major risk factor of melasma is family history 
55-65% of patients with this disorder had a 
positive family history according to certain 
research. People with Fitzpatrick skin type II-III are 
less lightely to have a family history of melasma 
than a patient with skin type IV-V. Researches 
have been done to evaluate related genes however 
current results shows that these genes include 
pigmentary, vascular and hormonal responses (2). 
Melanocytes or a rise in melanocytes and 
melanogenesis, or excess of melanin production 
have both been related to increase pigmentation. 
It is considered as a most prevalent pigmentary 
disorder with prevalence of 20-30% in 40-65 age 
groups and 40% in southeast Asians. Melasma can 
be catagorised into four types. They are epidermal, 
dermal, mixed and indeterminate. As melasma is 
recurrent and resistant it can be difficult to treat. 
Before initiating any kind of treatment, it is 
important to discuss it with patient about 
psychological and social effects, disease chronicity, 
importance of sun protection and hormones (4). 
Avoiding risk factors sun protection and using 
hypopigmenting agents are all parts of 
management of melasma. The mainstay of 
melasma treatment is topical therapies, becoming 
an essential step in single, dual, or triple 
combinations. Topical management includes 
hydroquinone, azelaic acid, tretinoin, ascorbic 
acid, corticosteroid, kojic acid, glycolic acid and 
alpha arbutin. Oral management include 
tranxemic acid and glutathione. Procedural 

management include Nd:YAG laser, chemical peel 
and microneedling (3)(5). 
Chemical peels are supplementary therapeutic 
options for procedural management that increase 
epidermal remodelling. This process increase 
keratinocyte turnover. Glycolic acid peel is a type 
of alpha-hydroxy acid that improves skin 
appearance by exfoliating part of entire epidermis. 
The position of glycosaminoglycans in dermis 
leads to remodelling of collagen and elastin fibres 
which in turn improves skin texture (5). 
Among topical treatments the combination of 4% 
hydroquinone, 0.01% of fluocinolone acetonide 
and 0.05% tretinoin is most widely used modified 
kligman’s formula all over the world. It has been 
used more than 20 years for treatment of melasma. 
Historically, the most tested topical medication for 
treatment of melasma has been hydroquinone. 
Tyrosinase gets inhibited by component which 
prevents DOPA from being converted to melasma. 
According to some studies it may also directly 
cause melanosomes degradation and melanocyte 
destruction (7). 
Corticosteroid can reduce pigmentation by 
suppressing melanogenesis acting as an anti-
inflammatory when we use alone. Corticosteroid 
are unlikely to be more effective than depigmented 
agents. Melasma dispigmentation has been 
significantly improve by using 4% hydroquinone 
although it is highly effective and can be dosed at 
multiple strength. Some people may experience 
irritant dermatitis and long-term use may result in 
exogenous ochronosis (7)(8).    
 
Methadology: 
The study was designed as comparative cross-
sectional and research was multicentered 
conducted under supervision of certified 
dermatologist. The sample size was increased to 40 
participants divided into two groups. The 
inclusion criteria selected for participants was 
people with melisma age 25-40, both genders 
Fitzpatrick skin type III-V and melasma duration 
of 3 months or more. The exclusion criteria 
includes patients with any active skin infection or 
condition, pregnant and breast feeding women, 
patients using isotretinoin or have hypersensitivity 
to glycolic peel. 
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RESULTS 
Table 1: Participant Age 
The participants’ mean age was 30.48 ± 5.95 years, indicating that most participants were young adults. The 
minimum age of the participants was 19 years, while the maximum age recorded was 52 years. 

Participant Age 

Mean 30.48 
Std. Deviation 5.953 
Minimum 19 
Maximum 52 

 

 
Figure 1. Histogram of Participant Age 

 
The graph shows that most participants were between 25 and 35 years old. The average age of the participants 
was 30.48 years, with a total of 40 participants included in the study. 
 
Table 2: Participant Gender 
Out of 40 participants, 39 (97.5%) were female, while only 1 participant (2.5%) was male. This shows that 
the study population was predominantly female. 
Participant Gender 
 Frequency Percent 
Male 1 2.5 
Female 39 97.5 
Total 40 100.0 
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Figure 2. Pie Chart of Participant Gender. 

 
The chart shows that female participants made up the largest part of the study, accounting for 97.5% of the 
total participants. Male participants represented only 2.5%, showing that there were very few males in the 
study. 
 
Table 3: How long have you had melasma? 
The table shows that half of the participants (50%) had experienced melasma for 1–3 years, making it the 
most common duration. About 30% had melasma for 6 months to 1 year, while 20% had lived with the 
condition for more than 3 years. 

How long have you had melasma? 
 Frequency Percent 
6 months–1 year 12 30.0 
1–3 years 20 50.0 
> 3 years 8 20.0 
Total 40 100.0 
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Figure 3. Bar Chart of How long have you had melasma? 

 
The bar chart shows that most participants have had melasma for 1–3 years, with the highest frequency of 20 
cases. Fewer participants reported having melasma for 6 months–1 year (12 cases) and more than 3 years (8 
cases).  
 
Table 4: Other Skin Conditions 
The table shows that 65.0% (26 participants) reported having no other skin conditions, representing the 
majority of the sample. In contrast, 35.5% (14 participants) indicated the presence of other skin conditions 
out of a total of 40 participants. 
Other skin conditions? 
 Frequency Percent 
Yes 14 35.5 
No 26 65.0 
Total 40 100.0 
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Figure 4. Bar Chart of Other skin conditions? 

 
The bar chart indicates that the majority of participants (26 individuals) reported having no other skin 
conditions. A smaller proportion (14 individuals) reported the presence of other skin conditions, showing 
that most respondents were free from additional skin problems. 
 
Table 5: Chronic Medical Conditions 
More than half of the participants had no chronic medical condition, while hypertension was the most 
commonly reported medical disorder among affected individuals. Smaller proportions of participants 
reported liver disease, diabetes, thyroid disorders, autoimmune disorders, and kidney disease, indicating that 
chronic illnesses were present in only a limited number of cases. 
Chronic medical conditions 
 Frequency Percent 
Diabetes 3 7.5 
Hypertension 5 12.5 
Thyroid disorder 3 7.5 
Liver disease 4 10.0 
Kidney disease 1 2.5 
Autoimmune disorder 2 5.0 
None 21 52.5 
Other 1 2.5 
Total 40 100.0 
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Figure 5. Bar Chart of Chronic medical conditions. 

 
The bar chart shows that most participants reported having no chronic medical condition, with a frequency 
of 21. Among the reported conditions, hypertension had the highest frequency (5), followed by liver disease 
(4), while kidney disease and other conditions were the least reported (1 each). 
 
Table 6: Current Medication 
This table shows medication usage among 40 respondents. Out of the total, 29 people or 72.5% are not 
currently on any medications, while only 11 people or 27.5% reported taking medications. 
Current medications? 
 Frequency Percent 
Yes 11 27.5 
No 29 72.5 
Total 40 100.0 
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Figure 6. Bar Chart of Current medications? 

 
It shows that a large majority, 29 individuals, are not taking any medications, while only 11 individuals 
reported being on medications.  
 
Table 7: Using any skin-lightening creams or peels 
This table presents survey data on the use of skin-lightening creams or peels among 40 participants. It 
indicates that 65% of respondents, 26 people, do not use such products, while 35% of respondents, 14 
people, do use them. 
Using any skin-lightening creams or peels? 
 Frequency Percent 
Yes 14 35.0 
No 26 65.0 
Total 40 100.0 
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Figure 7. Bar Chart of Using any skin-lightening creams or peels? 

 
This bar chart compares the number of respondents using skin-lightening creams or peels. It shows that 26 
participants do not use these products, while 14 participants do, making non-users the larger group. 
 
.Table 8: Previous Melasma Treatment 
This table outlines previous melasma treatments reported by 40 participants. It shows that 62.5% had received 
some form of treatment, with topical creams being the most common at 27.5%, while 37.5% had no prior 
treatment. 
Previous melasma treatments? 
 Frequency Percent 
Yes 1 2.5 
No 15 37.5 
Yes (Topical creams) 11 27.5 
Yes (Chemical peels) 4 10.0 
Yes (Laser therapy) 9 22.5 
Total 40 100.0 
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Figure 8. Bar Chart of Previous melasma treatments? 

 
This bar chart displays the frequency of previous melasma treatments reported by respondents. The most 
common response was "No" with 15 participants, while among those treated, topical creams were used most 
often by 11 participants, followed by laser therapy with 9 and chemical peels with 4. 
 
Table 9: Allergic Reaction To Skincare And Medication 
This table summarizes reported allergic reactions to skincare or medications among 40 participants. It shows 
that 28 respondents, or 70%, have not experienced such reactions, while 12 respondents, or 30%, have. 
Allergic reactions to skincare or medications? 
 Frequency Percent 
Yes 12 30.0 
No 28 70.0 
Total 40 100.0 
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Figure 9. Bar Chart of Allergic reactions to skincare or medications? 

 
This bar chart displays the frequency of allergic reactions to skincare or medications among respondents. It 
shows that 28 participants reported no allergic reactions, while 12 participants reported experiencing them, 
indicating most respondents have not had a reaction. 
 
Table 10: Currently Pregnant 
This table presents data on pregnancy status among 40 participants. It shows an even split, with 20 
respondents, or 50%, currently pregnant and 20 respondents, or 50%, not pregnant. 
 
Currently pregnant? 
 Frequency Percent 
Yes 20 50.0 
No 20 50.0 
Total 40 100.0 
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Figure 10. Bar Chart of Currently pregnant? 

 
This bar chart illustrates the distribution of respondents based on current pregnancy status. It shows an equal 
split, with 20 participants reporting they are currently pregnant and 20 reporting they are not. 
 
Table 11: Breastfeeding 
This table reports breastfeeding status among 40 participants. It shows that 27 respondents, or 67.5%, are 
not currently breastfeeding, while 13 respondents, or 32.5%, are. 
Breastfeeding? 
 Frequency Percent 
Yes 13 32.5 
No 27 67.5 
Total 40 100.0 
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Figure 11. Bar Chart of Breastfeeding? 

 
This bar chart displays the frequency of respondents who are currently breastfeeding. It shows that 27 
participants are not breastfeeding, while 13 participants are, indicating that most respondents in this sample 
are not breastfeeding. 
 
Table12: Hormonal Medications 
This table summarizes the use of hormonal medications among 40 participants. It shows that 24 respondents, 
or 60%, do not use hormonal medications, while 11 respondents, or 27.5%, use oral contraceptive pills and 
5 respondents, or 12.5%, use other hormonal medications. 
Hormonal medications? 
 Frequency Percent 
No 24 60.0 
Oral contraceptive pill 11 27.5 
Other 5 12.5 
Total 40 100.0 
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Figure 12. Bar Chart of Hormonal medications? 

 
This bar chart illustrates the distribution of hormonal medication use among respondents. It shows that 24 
participants reported not using hormonal medications, while 11 participants use oral contraceptive pills and 
5 participants use other hormonal medications. 
 
Table 13: Did Melasma Start/Worsen During Pregnancy 
This table presents data on whether melasma started or worsened during pregnancy among 40 participants. 
It shows that 20 respondents, or 50%, were not sure, while 11 respondents, or 27.5%, said no, and 9 
respondents, or 22.5%, said yes. 
Did melasma start/worsen during pregnancy? 
 Frequency Percent 
Yes 9 22.5 
No 11 27.5 
Not sure 20 50.0 
Total 40 100.0 
 
 
? 
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Figure 13. Bar Chart of Did melasma start/worsen during pregnancy 

 
This bar chart shows respondent reports on whether melasma started or worsened during pregnancy. The 
most common response was "Not sure" with 20 participants, followed by "No" with 11 participants and "Yes" 
with 9 participants. 
 
DISCUSSION 
The goal of current study was to compare the 
effectiveness of glycolic acid peel alone against 
glycolic peel combined with modified kligman’s 
regimen for melasma treatment. Melasma is a 
chronic acquired hyperpigmentation disorder that 
primarily affects women and those with darker 
skin tones. To evaluate similarities and differences 
in terms of demographic characteristics, risk 
factors, length of illness and treatment outcomes, 
current investigations findings were compared 
with those of earlier national and international 
study (10). 
The majority of participants in this study were 
young adults, with a mean age 30-52 years. The 
findings align with those of  Kumari and Thappa 
(2010), Mckesey et al. (2020), and Sonkusale et al. 
(2020), who discovered that melasma is common 
in reproductive age group, particularly in 25-40 age 
range. Hormonal activity, increased sun exposure, 
and cosmetic concerns may be linked to the rising 
incidence in this age group. Gan and Rodrigues 
(2024) state that during these years, UV radiation 
and stimulation from hormones play a major role 

in melanocyte activation. As a result, the age 
distribution observed in this study is consistent 
with previous research showing that melasma 
primarily affects adults during their active 
hormonal and occupational years (12). 
In terms of length of the disease, half of study 
participants had melasma for one to three years, 
but a smaller percentage had the condition for 
longer than three years. These results are 
consistent with those of Lim (2023) and Mckesey 
et al. (2020), who defined melasma as recurrent, 
chronic pigmentary illness that can last for years 
and often recur even after therapy. According to 
Passeron et al. (2024), melasma’s complex origin 
and propensity for recurrence may cause it to last 
for ten to twenty years in certain people. Thus, the 
present results corroborate earlier findings of 
melasma’s long-term and recurrent character. The 
present study showed most participants had no 
additional skin conditions. However, a smaller 
proportion reported associated dermatological 
issues (15). 
Similar findings were described by Yang et al. 
(2022), who pointed out that melasma is 
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essentially a pigmentary condition that can occur 
on its own without being connected to other 
inflammatory skin conditions. However, certain 
patients coexisting skin diseases may affect how 
well they respond to treatment and raise their 
chance of developing PIH, particularly if they have 
darker skin types. In terms of long-term health 
issues, over half of patient in this study reported 
having no systemic illness, although lesser 
percentages had autoimmune illness, diabetes, 
liver disease (11)(13).  
Sonathalia and Sarkar (2015) publish similar 
findings, emphasizing that melanocyte 
malfunction and pigmentation may be caused by 
hormonal and metabolic disruptions. 
Additionally, Sonkusale et al. (2020) found that 
hormonal imbalance and thyroid dysfunction 
contributed to pathphysiology of melasma. The 
multifaceted etiology of melasma is supported by 
presence of chronic disorders in some subjects, 
despite their low prevalence in current study. The 
current study further demonstrated that most 
participants were not using medications at time of 
assessment. However, some participants were 
taking medications that may potentially influence 
pigmentation (17)(19).  
Previous studies by Liu et al. (2023) and Gan and 
Rodrigues (2024) emphasized that hormonal 
therapies, oral contraceptives and certain 
medications can stimulate melanocyte activity and 
aggravate melasma. These findings support role of 
medication-related hormonal influences in 
development and worsening of pigmentation 
disorders. In present study, most participants were 
not using skin-lightening creams or peels before 
treatment. This may indicate either lack of 
awareness, financial limitations or dissatisfaction 
with previous therapies. Similar concerns were 
discussed by Javed et al. (2023), who clarified that 
because melasma is recurrent and challenging to 
treat, many patients only seek treatment after 
condition has been present for a long time 
(16)(20). 
Additionally, according to Kumari and Thappa 
(2010), combination therapy is frequently 
necessary for melasma because individual 
therapeutic techniques could not yield adequate 
long-term improvement. The major objective of 

present study was to compare effectiveness of 
glycolic peel alone and glycolic peel combined with 
modified kligman’s regimen in improving 
melasma severity. The findings demonstrated that 
combination therapy produced superior clinical 
improvement compared to glycolic peel alone (22). 
Similar results were reported by Sarkar et al. 
(2002), who observed that glycolic peel combined 
with topical depigmenting agents resulted in 
greater reduction in pigmentation and improved 
skin appearance compared with monotherapy. 
Hurley et al. (2002) also found glycolic peel 
effective in reducing epidermal pigmentation and 
enhancing skin texture in melasma patients. The 
improved efficacy of combination therapy can be 
explained through synergistic mechanism of 
modified kligman’s regimen (15).  
According to Mckesey et al. (2020), tretinoin 
increase epidermal turnover and enhances 
medication penetration, hydroquinone reduces 
melanin formation by blocking tyrosinase activity. 
The regimen is more successful than single-agent 
therapy because the combination action of these 
drugs addresses numerous pathways implicated in 
melasma development. This combination was first 
presented by Kligman and Willis as a highly 
effective depigmenting solution, and it is still one 
of most common melasma treatments used 
globally (21). 
The results of Javed et al. (2023), who found that 
glycolic acid stimulates exfoliation of pigmented 
keratinocytes, speeds up epidermal renewal and 
enhance skin tone and texture are consistent with 
efficacy of glycolic peel seen in our investigation. 
As an alpha-hydroxy acid, glycolic acid reduces 
intercellular adhesion, which causes elimination 
of superficial pigmented layers and promotes the 
growth of new skin. Glycolic acid peel is an 
inexpensive, minimal invasive and clinically 
effective melasma treatment option (23)(25). 
 
Limitations 
• The study was conducted on limited 
sample size which may use the generalizability of 
findings to a large population suffering from 
melasma. 
• The use of non-probability convenience 
sampling technique for participant selection may 
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increase chances of biaseness and may reduce the 
representation of the total population having 
melasma. 
• As duration of study and follow up period 
was relatively short, thus maintenance outcomes, 
long-term effectiveness, recurrence rate and side 
effects of treatment could not be fully assessed. 
• This study mainly focus on specific 
treatments and doesnot evaluate advance 
therapeutic options that may provide comparative 
outcomes.   
 
Recommendations 
• Regular use of broad spectrum sunscreen 
and protective clothing are strongly recommended 
for individual suffering from melasma. 
• Detailed awareness and educational 
programs should be conducted to improve public 
understanding of melasma. 
• All the combination therapies and 
procedures should be considered to perform 
under supervision of medical professional. 
• Maintenance therapy should be 
emphasized even after clinical improvement 
because of melasma recurrence. 
• Future studies should be conducted with 
large sample size, longer duration and advance 
treatment modalities to get the proper 
management of melasma. 
 
CONCLUSION 
This study emphasizes the clinical importance of 
appropriate therapeutical option in treatment of 
melasma as a chronic and relapsing 
hyperpigmentary disease that has a profound effect 
on facial appearance and psychological well-being. 
The study reveals that females have more 
recurrence and are more likely to get melasma and 
it is significantly connected with various 
contributing element including hormones, UV 
exposure, genetic susceptibility and environmental 

triggers. These results confirm knowledge that 
melasma is a complex disease and need thorough 
tailored therapeutic strategies.  
The study shows an important finding that 
combine therapy of glycolic acid peel with 
modified kligman’s regimen provided more 
therapeutic benefits than glycolic acid peel alone. 
The combination method looks to be more 
effective since it addresses numerous pathways 
involved in synthesis of melanin and 
pigmentation. Glycolic acid increases penetration 
and exfoliation of topical treatments whereas 
modified kligman’s regimen functions via 
depigmenting, anti-inflammatory and cell renewal 
mechanism. This synergistic effect culminates in 
greater clinical improvement and support notion 
that combination therapy is superior to treat 
persistent pigmentory illness such as melasma. 
The present study also shows that glycolic acid peel 
is an effective modality to treat melasma by 
stimulating exfoliation, improving cell turnover 
and decreasing surface pigmentation. Glycolic acid 
peel help to enhance general skin texture and tone 
making it a valuable non-invasive option in 
cosmetic dermatology. Its cost effectiveness, easy 
avalaibility and simplicity of application makes it 
feasible therapy option for patients with melasma 
specially, in clinical setup where less intrusive 
method are recommended. 
The outcomes of present study further highlights 
the necessity of maintenance therapy and 
preventative care in management of melasma. 
Since, melasma is highly recurrent disorder it 
cannot, even treatment alone, be controlled in 
long run without adequate photoprotection and 
lifestyle adjustments. UV radiations continuous to 
be one of the most important aggrevating factors 
and neglecting photoprotection may result in 
recurrence and worsening of pigmentation. Thus 
consistent sunscreen usage, avoidance of excessive 
sun exposure and patient compliance with skin 
care regimen are critical components of therapy. 
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Cases 
 

 
Figure 1.1 

 
Figure 1.1 was given 4 session of glycolic acid peel alone one month apart. The improvement was rated 9 out 
of 10 by board certified dermatologist. The patient showed good compliance to the post care and was not 
facing any side effects. 
 

 
Figure 1.2 

 
Figure 1.2 was a male patient of 32 age and he was given glycolic peel alone for the 4 months with one month 
interval and showed minimal improvement and was rated 6-7 by board certified dermatologist. This may be 
due to poor compliance of post care.  
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Figure 1.3 

 
Figure 1.3 was a female patient of the age 43 years was given glycolic acid peel with kligman’s regimen. Her 
post result rating was given 6 out of 10 by board certified dermatologist. These results are due to the age and 
oral contraceptives. 
 

 
Figure 1.4 

 
Figure 1.4 was a female patient of age 33 years old was given glycolic acid peel with kligman’s regimen. The 
treatment was given for the 4 months with one month interval. This patient shows significant results as the 
rating on improvement was given 9 out of 10. 
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