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ABSTRACT 
Background: Melasma is a frequently observed dermatological condition. The conventional therapies for melasma 
improvement established to date are mainly categorized into chemical peeling, topical agents and laser therapy. A new 
technique to reduce discomfort and post-laser discoloration induced by heat effects is the picosecond laser system. 
Objective: To find out efficacy of 2% kojic acid containing formulation vs picosecond laser for treatment of melasma 
Methodology: This was comparative randomized controlled study carried out at the department of dermatology Qazi Hussain 
Ahmad Medical Complex Nowshera and alshifa clinic and skin aesthetic, Nowshera for duration of one year from July 2020 to 
July 2021. Totally, 300 patients were included in the study. Each picosecond laser and kojic acid group comprise of 150 
patients. All the information was recorded at the baseline and each following visit. Severity Index (MASI) score was calculated 
and color photographs were taken of all patients. 
Results: At baseline, the mean MASI scores for picosecond laser and kojic acid group was 10.5±3.5 and 11.2±4.1 respectively 
(p=0.31).  In both the group significant improvement occur in the MASI scores at weeks 12 and week 20. In picosecond laser 
group, the most remarkable improvement rate (62%) was noted while in kojic acid containing formulation group the rate of 
improvement was 41.96%. 
Conclusion: Our study concludes that picosecond Laser device is an efficient and well-tolerated therapeutic option for melasma 
as compared to kojic acid containing formulation. 
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INTRODUCTION 
Melasma  is an important problem as it affects the face in a 
cosmetically conscious age group and has a significant impact on 
a person's psychological and social well-being, having 
contribution to low performance, social functioning, and personality 
1, 2. Melasma is a comparatively prevalent, attained symmetric 
hypermelanosis distinguished by inconsistent, light to grey brown 
macules and patches surrounding the sun exposed areas of the 
face and neck 3. Oral contraceptives, cosmetics, sun 
exposure, Pregnancy, genetics, and race have all been suggested 
to have a role in the etiology and patho-physiology of melasma 4. 
Melasma is divided into three categories regarding the distribution 
of face lesions, including mandibular, malar and Centro- 
facial patterns 5.  According to the results of the Wood's lamp test, 
it may be divided into epidermal, dermal, mixed, and ambiguous 
forms 6. As a result of the awareness of the significance of treating 
the disease for both patients and doctors, a variety of 
contemporary therapies have been developed to fight the disease. 
Chemical peels, Hypopigmenting agents, dermabrasion, lasers, 
and a variety of cosmeceutical agents are some of the therapies 
available. Earlier studies have shown an increased rate of 
prevalence in Latino of up to 35%, mostly affecting women of the 
middle ages 7, 8. Facial melasma management often involves 
recommendations to prevent UV radiation and other risk factors, 
such as specialized photosensitive treatment and exogenous 
hormone replacement treatment 9. The usual first-line therapies for 
melasma are topical anti-melanogenesis drugs, such as 
hydroquinone, retinoic acid, alpha albutin, kojic acid and glycolic 
acid 10, which mainly act by inhibiting the enzyme tyrosinase. But, 
the results of topical therapy are frequently deceptive with little 
improvement in cosmetics, undesirable outcomes and high 
recurrence rates 11, 12.  
 Cutaneous pigmented laser was suggested as an alternate 
and an added therapy for some skin disorders, especially melasma 
13, 14. The laser's primary function is to deliver high-pitch 
photothermal energy to the skin, particularly aimed at the melanin 
pigment leading to "selective photo-thermolysis" 15. Melanin is 
broken down to little particles by the heat effects of the laser that 
are subsequently absorbed and eliminated by macrophages. A 
new technique to reduce discomfort and post-laser discoloration 

induced by heat effects is the picosecond laser system 16, 17 . The 
picosecond laser is a laser system that only lasts 300–500 
picoseconds with numerous extremely short duration of pulse. Due 
to the short duration of pulse, more pulse energy may be supplied 
than earlier laser technologies, yet with a less thermal impact. The 
photoacoustic stress produced by picosecond laser leads to larger 
energy and a stronger fragmentation of melanin than the thermal 
pressure of nanosecond lasers 18. Similarly, therapy with 
shorter duration of pulse enables for acceptable outcomes with 
lower fluencies to be obtained, reducing the danger of cavity-like 
skin structures being damaged by thermal burn 19, 20. Presently 
accessible picosecond laser wavelengths include 1064 nm, 532 
and 755 21, 22. With this background, this study had been 
undertaken to determine the efficacy of 2% kojic acid containing 
formulation vs picosecond laser for treatment of melasma. 
 

MATERIALS AND METHODS 
This study was comparative randomized controlled study carried 
out at the department of dermatology Qazi Hussain Ahmad 
Medical Complex Nowshera and alshifa clinic and skin aesthetic, 
Nowshera. The duration for this research study was one year from 
July 2020 to July 2021.  Research and ethical committee of the 
hospital give approval to our study. From all the patients included 
in this study, a written consent form was signed. Expert 
dermatologist physically examined all the included patients in our 
study. The inclusion criteria for our study were all the patients of 
both the gender having age 18-60 with melasma confirmed by 
Wood’s lamp test. All the included patients must be willing to take 
part in our study and ready to give informed consent in written form 
while the exclusion criteria was pregnant and lactating female, 
patients having more activities outside and more exposed to UV 
light, patients having allergy to UV, prior laser therapy within the 
preceding 3 months, treatment with supplementation of 
neutraceuticals or topical treatment with  kojic acid within the 
previous 4 weeks, diabetic patients, patients with thyroid 
dysfunction, liver problem, kidney disease and photosensitive 
dermatosis, and patients having inability to comply with the 
protocol of the study. Totally, 300 patients were included in the 
study. They were categorized into two groups. 150 patients were 
included in picosecond laser group while 150 patients were 
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enrolled in 2 % kojic acid containing formulation group. The 
patients in the evening primrose oil group were treated picosecond 
laser group while patients in control group were treated with 2% 
kojic acid containing formulation. The Melasma Area and Severity 
Index (MASI) score was calculated and color photographs were 
taken from all patients under standard conditions in natural light. 
Patients were followed up every month for 3 months. During 
treatment period, patients were advised to avoid any oral or topical 
medications (e.g. oral contraceptive pills, cosmetics), which were 
known to influence the outcome of the study. Patients were also 
desired to use same brand of soap throughout the study period 
and avoid soaps containing hydroquinone, glycolic acid, vitamin E, 
benzoyl peroxide were avoided. During follow-up, patients with 
melasma were assessed with the help of MASI score for their 
monthly improvement for three months. Color photographs were 
taken before treatment and every month for 3 months during the 
follow-up period. Patients were advised to report immediately to 
OPD in case of any untoward effects during the course of 
treatment. Melasma Area and Severity Index (MASI) were 
calculated as developed by Kimbrough-Green et al.23. Data 
collected were imported into Microsoft Excel 2013 and analyzed 
using IBM SPSS 23.0. Chi square test was used for statistical 
analysis of the two treatment group. A p value of less than 0.05 
was considered as significance. 
 

RESULTS 
In this study female patients were dominant in both the group. 
There were 125 (83.33%) female and 25 (16.67%) male in 
picosecond laser group while there were 130 (86.67%) female and 
20 (19.33%) male in kojic acid containing formulation group. 
(Figure 1) According to the age wise distribution, number of 
patients in picosecond laser group of ≤40 years were 90 (60%), 
41-54 were  45(30%) and ≥55 were 15 (10%) while in kojic acid 
containing formulation group they were 85 (56.67%), 50 (33.33%)  
and 15 (10%) respectively. (Figure 2) The mean age in kojic acid 
containing formulation group was 32.3±4.5 years while in 
picosecond laser group it was 33.1±2.3. (Figure 3)   Before 
treatment, the mean MASI scores for picosecond laser group and 
kojic acid containing formulation group was 10.5±3.5 and 11.2±4.1 
respectively. (Figure 4)  No statistical significant difference was 
observed in the mean baseline MASI scores (p=0.31) between the 
two groups. In both the group significant improvement occur in the 
MASI scores at weeks 12 and week 20. The MASI score in 
picosecond laser group at week 12 was 6.1±3.2 while in kojic acid 
containing formulation group it was 8.3±3.9. The improvement in 
both the group was significant statistically (p =˂0.05). The MASI 
score in picosecond laser group at week 20 was 3.8±2.1 while in 
kojic acid containing formulation group it was 6.5±2.9. (Table 1)   In 
picosecond laser group, the most remarkable improvement rate 
(62%) was noted while in kojic acid containing formulation group 
the rate of improvement was 41.96%. (Table 2)    
 

 
Figure 1: Gender wise distribution of patients in both the group 

 
Figure 2: Age wise distribution of patients in both the group 

 

 
Figure 3: Mean age of patients in both the group 

 

 
Figure 4: Mean MASI sore at baseline in both the group 

 
Table 1: Mean MASI sore at baseline and differ follow up 

Mean MASI scores 
(Stand deviation) 

picosecond 
laser group 

kojic acid 
group 

P value 

Baseline  10.5±3.5  11.2±4.1 0.31 

Week 12 6.1±3.2 8.3±3.9 0.01 

Week 20 3.8±2.1 6.5±2.9 0.01 
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Figure 5: Mean MASI sore at baseline and differ follow up 

 
Table 2: Difference in Mean MASI sore from baseline at differ follow up and 
improvement 

Mean MASI scores 
Difference from baseline 

Picosecond laser 
group (Improvement) 

kojic acid group 
(Improvement) 

Week 12 4.4±0.3 (41.90%) 2.9±0.2 (25.89%) 

Week 20 6.7±1.4 (62%) 4.7±1.2 (41.96%) 

 

DISCUSSION 
Melasma is a frequently observed dermatological condition having 
prevalence of 8.8% in United States; however, their prevalence is 
up to 40% among Asian women 24. The conventional therapies for 
melasma improvement established to date are mainly 
categorized into chemical peeling, topical agents and laser therapy 
25. The usual first-line therapies for melasma are topical anti-
melanogenesis drugs, such as hydroquinone, retinoic acid, alpha 
albutin, kojic acid and glycolic acid 10, which mainly act by inhibiting 
the enzyme tyrosinase. But, the results of topical therapy are 
frequently deceptive with little improvement in cosmetics, 
undesirable outcomes and high recurrence rates 11, 12.  A new 
technique to reduce discomfort and post-laser discoloration 
induced by heat effects is the picosecond laser system 16, 17.  
Picosecond laser devices have pulse durations in the sub-
nanosecond region, which makes them ideal for use in medical 
applications. Picoseconds pulses impact coetaneous pigmentation 
via selective photothermolysis, which is achieved with a low 
energy. Furthermore, the energy supplied is restricted to the target 
and produces significant photomechanical effects while only a 
small amount of heat is transferred to the surrounding structure. It 
has been shown in different investigations that successful therapy 
can be accomplished with lower fluencies of energy, reduced 
epidermal damage, and a lower risk of dyspigmentation. This study 
was therefore conducted to determine the efficacy of 2% kojic acid 
containing formulation vs picosecond laser for treatment of 
melasma. In this study female patients were dominant in both the 
group with melasma. Previous studies reported similar high 
melasma prevalence to our study in female as compared to male 
26, 27.  The reason for this is that when the skin is exposed to 
sunlight, Melasma stimulates melanocytes through the female sex 
hormones oestrogen and progesterone, resulting in increased 
production of melanin pigments 28-30. In both the group significantly 
improvement occur in the MASI scores at weeks 12 and week 20. 
The MASI score in picosecond laser group at week 12 was 6.1±3.2 
while in kojic acid containing formulation group it was 8.3±3.9. The 
improvement in both the group was significant statistically (p 
=˂0.05). The MASI score in picosecond laser group at week 20 
was 3.8±2.1 while in kojic acid containing formulation group it was 
6.5±2.9. Similar findings were shown by a previous study who 
reported that improvement in melasma occurs at week 12 and 20 
compared to baseline but they were not statistically significant 31.  

Another study also reported better improvement of melasma with 
picosecond laser as compared to topical therapy 32. In picosecond 
laser group, the most remarkable improvement rate (62%) was 
noted while in kojic acid containing formulation group the rate of 
improvement was 41.96%.  An earlier study reported comparable 
results to our finding 26. The limited sample size of this research is 
the most significant drawback of this research work. Additionally, 
once recruited in the research study, some individuals may adopt a 
significantly stricter sun protection regimen. As a consequence, 
neither hypo-pigmentation nor hyper-pigmentation was found in 
our research, contrary to what has previously been described. In 
order to determine the optimum impact of laser therapy, a 
comparison approach such as split-face evaluation and a larger 
sample size should be considered.  The combined effects of laser 
therapy and other therapeutic approaches will also be a future area 
of study in the treatment of melasma. 
 

CONCLUSION 
Our study concludes that picosecond Laser device is an efficient 
and well-tolerated therapeutic option for melasma. There were no 
signs of hypo or hyperpigmentation. Further research on a larger 
scale and with better control may be explored in order to maximize 
the impact in the long follow up. Combining topical lightening 
therapy with an inhibitor of melanin formation should be explored in 
order to improve clearance and maintain the impact of the 
treatment. 
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