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 To evaluate the effectiveness of 1% cysteamine, 3% Tranexamic Acid, 

4% Niacinamide and 2% Galactomyces ferment filtrate serum in treating 

epidermal melasma patients. The design study of this paper is a pretest-

posttest clinical trial. The 1% cysteamine, 3% Tranexamic Acid, 4% 

Niacinamide and 2% Galactomyces Ferment Filtrate serum was applied 

on both malar area and left overnight. Melasma on the frontal area was 

left untreated. Five follow-up sessions were performed on a biweekly 

basis, with parameters for hyperpigmentation measured using 

Chromameter, Mexameter and mMASI score. Data acquired were 

processed using paired T-Test, one-way Anova and Wilcoxon in SPSS 

27. The study was conducted at Hasanuddin University Hospital and 

Wahidin Sudirohusodo, Makassar, South Sulawesi Indonesia from April-

June 2021. Participants: 27 female patients with epidermal melasma on 

the malar and frontal region. A total of 27 female patients with 

epidermal melasma on the malar and frontal regions who met the 

inclusion criteria underwent a 7-week study between April-June 2021. A 

statistically significant increase in L* value was found between week-0 

(W0) and W7 (p=.000), with improvement from W5 (p=0.005) to W7 

being the most significant (p=0.000). Melanin index decreased after 

treatment but was statistically not significant (p=>0.05), as well as 

erythema index. There was a 54% decrease in mMASI score on treated 

areas between W0 and W7 (P=0.000). Approximately 11% of subjects 

(3/27) experienced pruritus and burning sensation during initial therapy. 

The combination serum showed promising depigmentation effect on 

epidermal melasma patients with minimal side-effects. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Melasma is an acquired, chronic, and recurrent hypermelanotic condition characterized with variable 

degrees of hyperpigmented macules usually in symmetrical distribution. Sun-exposed sites are most 
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affected, making the facial area the most prominent site for melasma. The condition most frequently occur 

on patients with dark skin (Type III-VI Fitzpatrick skin type). Population in countries with high UV 

radiation such as Indonesia is at a greater risk for developing melasma [1- 3]. The etiology of melasma is 

multifactorial, and the exact pathogenesis is yet to be fully understood. However, there are established risk 

factors to melasma such as genetics, oral contraception, phototoxic and anti-convulsant drugs, as well as 

certain cosmetics [4], [5]. 

 

Cysteamine hydrochloride (b-mercaptoethylamine hydrochloride) is a simple stable aminothiol produced by 

most mammalian cells through conversion of coenzyme A to pantethine and acts as a natural antioxidant as 

well as a potent depigmenting agent [3], [6], [7]. Previous studies found that cysteamine can inhibit the 

melanogenesis process without exhibiting any melanocytotoxic activities. However, these studies are still 

limited [4], [6], [8]. Current available studies mostly focused on 5% cysteamine to treat epidermal melasma 

[1], [9], [10] 

 

Some notable complications noted on studies using 5% cysteamine are erythema, pruritus, burning 

sensation, and dyspigmentation [6], [9], [11], [12]. All of the previous studies available on 5% cysteamine 

were done with application of only 15 minutes and then rinsed off. There are yet any studies regarding the 

use of 1% cysteamine as leave on preparation in treating epidermal melasma, which is why this is the focus 

of our study. We evaluate the use of 1% cysteamine combined with 3% tranexamic acid, 4% Niacinamide, 

and 2% Galactomyces ferment filtrate serum in epidermal melasma patients.  

 

2. METHODS 

 

2.1 Study Design 

This study is an open-label pretest-posttest clinical trial performed between April-June 2021.  

 

2.2 Subjects 

Inclusion criteria included healthy female patients between 31-50 years old who were not pregnant nor 

breastfeeding. Patients with a history of menopause, hormonal contraception, tranexamic acid treatment in 

the past 3 months prior to the start of the study were excluded. All subjects agreed to participate in the study 

and signed an informed consent form. All patients visited the dermatology and venereology clinic and were 

diagnosed with epidermal melasma after history, physical examinations, and Wood’s lamp examination by 

experienced dermatologists. 

 

2.3 Study Protocol 

Participants were instructed to apply two drops of serum containing 1% cysteamine combined with 3% 

tranexamic acid, 4% Niacinamide, and 2% Galactomyces Ferment Filtrate once daily on each malar side 

and was left overnight. Lesions on the forehead was left untreated. Participants were then instructed to wash 

their faces in the morning and apply SPF 35 sunscreen. 

 

Initial follow-up was performed at the first week of the study to observer any adverse effects followed by a 

biweekly assessment that lasted for seven weeks (W0, W1, W3, W5, and W7) using Chromameter (Konica 

Minolta, Tokyo, Japan) and Mexameter MX 16 (Courage+Khazaka, Electronic GmbH, Cologne, Germany).  

 

Adverse events were recorded at each meeting. This study was done after ethical clearance had been 

obtained from the Hasanuddin University Hospital Ethics Committee (96/UN4.6.4.5.31/PP36/2020). The 

protocols were done in line with the Declaration of Helsinki guideline. 

https://www.azerbaijanmedicaljournal.com/
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2.4 mMASI 

The modified melasma area and severity index (mMASI) is a quantitative scoring used to evaluate the 

severity of hyperpigmentation based on four areas of the face, and has long been used as the main indicator 

in various melasma studies [13]. In this study we measured and compared mMASI score of both malar and 

frontal area. 

 

2.5 Mexameter 

Mexameter MX 18 (Courage Khazaka, Germany) works by emitting lights at three wavelengths, 568nm 

(green), 660nm (red), and 880nm (infrared) through its 16 light-emitting diodes (LED). Through a 

computerized assessment, the melanin index (MI) that correspond to the skin melanin level as well as the 

erythema index (EI) were obtained [14]. 

 

2.6 Chromameter 

Chromameter is a device to objectively measure the colour of the skin by emitting wavelengths at 450, 

560, and 600nm where the light will be reflected by the skin and absorbed by the probe to provide three 

results, one of which is L* score ranging from 0 (black) to 100 (white) [14]. 

 

2.7 Statistical Analysis 

Paired T-test was conducted to assess each group with normal distribution. One-way ANOVA test was 

conducted to assess intergroup difference in each follow-up period. Wilcoxon test was conducted to assess 

mMASI score. The MI, EI, L* scores of each group were plotted into graphs to visualize the data pattern. 

All analyses were performed using SPSS version 27.0 (SPSS Inc. Chicago, IL, USA). 

 

3. RESULTS 

A total of 27 eligible participants between the ages 36-50 years old met the inclusion criteria and agreed to 

participate in this study. All participants had Fitzpatrick skin type IV. Full comparison of L* value and MI 

are summarized in Table 1. At the start of the study, L* value at the malar and frontal areas showed no 

significant differences indicating that lesions at both sites were at similar conditions. There was no change 

on the frontal (untreated) area while significant changes were noted at W5 (0.005) and W7 (p=0.000) on 

treated sites. (Figure 1) 

 

Table 1. Values and Melanin index of both groups at baseline and each follow-up session 
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Figure 1. Analysis of Change in L-Value 

 

Similarly, MI on the untreated site showed no significant changes during the study. However, unlike L* 

value, even though there were a downtrend on value (Figure 2), the results were not statistically significant 

(P=0.208). Furthermore, statistical analysis of EI (Figure 3) between W0 and W7 on both treated and 

untreated sites found no statistical significance (P=1.000) 

 

 
Figure 2. Analysis of Change in Melanin Index 
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Figure 3. Analysis of Change in Erythema Index 

 

The initial median frontal mMASI score during this study was 1.8 which did not change until the seventh 

week. However, there were a 50% decrease on mMASI score on the malar region from 3.6 at W0 to 1.8 at 

W7 (P=<0.05). (Table 2) 

 

Table 2. Analysis of mMASI Score on Frontal and Malar Areas 

mMASI 
Frontal 

P-value 
Malar (Right and Left) 

P-value 
Week 0 Week 7 Week 0 Week 7 

Median 1.8 1.8 0.088 3.6 1.8 0.000* 

 

Lastly, around 11% (3/27 participants) reported complaints such as pruritus and burning sensation during 

the first week of treatment, and gradually subsided on week two. No systemic symptoms were found during 

the study. 

 

4. DISCUSSION 

The goal of this study was to evaluate the effectiveness of 1% cysteamine, 3% tranexamic acid, 4% 

niacinamide, and 2% galactomyces ferment filtrate on treating epidermal melasma. Cysteamine binds and 

inhibits tyrosinase, an integral enzyme in the formation of melanin [6], [15]. Niacinamide and tranexamic 

acid are commonly used agents for depigmentation, and have provided great result in various studies [16]. 

While galactomyces fermented lysate has depigmentation properties by inhibiting the tyrosine hydroxylase 

as well as oxidative stress [17]. 

 

Currently, there are various cosmeceutical research that focuses on brightening agents, one of which is 

cysteamine [18]. A study by [6] on 50 melasma patients showed that 5% cysteamine was successful in 

treating epidermal melasma compared to placebo after 8-16 weeks [3], [6]. Significant increase in L* value 

was noted at W8 with an uptrend until 16 weeks [6]. To date, current available studies were performed with 

5% cysteamine applied for 15 minutes and rinsed off. There are yet any documented studies on the 

effectiveness of 1% cysteamine applied as leave on preparation, which is the focus of this study. 
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L* value was statistically significant between W0 and W5 as well as W7 (p=0.000) on areas treated with the 

combination of 1% cysteamine, 3% tranexamic acid, 4% niacinamide, and 2% galactomyces ferment filtrate 

serum. While untreated areas showed no improvements. MI results showed decrease but was not significant 

unlike mMASI which showed a One of the factors that we hypothesize is due to the limited study time of 7 

weeks, and in the future longer duration of study >7 weeks may yield better results.  

 

In addition, we also noted a 50% decrease in mMASI score, from 3.6 at W0 to 1.8 at W7. A study by [9] on 

20 participants with epidermal melasma treated with 5% cysteamine and 4% hydroquinone for 12 weeks 

found a 21.3% decrease in mMASI score on cysteamine group and 32% decrease of mMASI score on 

hydroquinone group [9]. Conversely, another study found that 5% cysteamine produced superior result 

compared to hydroquinone in modified Klingman’s formula with decrease of mMASI in 9% and 5% 

respectively after 16 weeks of treatment [11]. 

 

Furthermore, an increase in EI was found on the first week of serum treatment (W1) which then decreased 

from W3, W5, until W7; however, they were not found to be statistically significant. Erythema is one of the 

adverse effects of cysteamine. Photosensitivity, burning sensation, pruritus, and scaling have also been 

reported [15]. Subjective symptoms such as pruritus and burning sensation were the most ubiquitous 

complaints and almost half (43%) participants experienced these complaints on 5% cysteamine treatment, 

of which 18-20% reported severe symptoms [12]. In our study, only 3 participants (11%) experienced 

pruritus and burning sensation while no participants complained erythema. Further research, especially 

using 1% cysteamine as a monotherapy or in combination with other substances in treating epidermal 

melasma patients with longer duration is needed to corroborate the results of our study. 

 

5. CONCULISON 

The combination of 1% cysteamine, 3% tranexamic acid, 4% niacinamide and 2% galactomyces ferment 

filtrate as a leave-on preparation showed promising depigmentation effect with less adverse effects 

compared to 5% cysteamine. However, further research, especially in the use of 1% cysteamine 

monotherapy and longer duration of treatment are still ongoing to fully evaluate the efficacy of this 

ingredient to treat epidermal melasma.  

 

SOURCE OF FUNDING 

This study was sponsored dan funded by PT Lipwih Synergylab, Indonesia. 

 

6. REFERENCES 

[1] Grimes P, Ijaz S, Nashawati R, Kwak D. New oral and topical approaches for the treatment of 

melasma. Int J Womens Dermatol. 2019;5(1):30-6. 

 

[2] Neagu N, Conforti C, Agozzino M, Marangi GF, Morariu SH, Pellacani G, et al. Melasma 

treatment: a systematic review. J Dermatolog Treat. 2021(just-accepted):1-39. 

 

[3] McKesey J, Tovar-Garza A, Pandya AG. Melasma treatment: an evidence-based review. Am J Clin 

Dermatol. 2020;21(2):173-225. 

 

[4] Lee BW, Schwartz RA, Janniger CK. Melasma. G Ital Dermatol Venereol. 2016;152(1):36-45. 

 

[5] Babbush KM, Babbush RA, Khachemoune A. Treatment of melasma: a review of less commonly 

used antioxidants. Int J Dermatol. 2021;60(2):166-73. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 06, August, 2022 

  

2495 
 

[6] Farshi S, Mansouri P, Kasraee B. Efficacy of cysteamine cream in the treatment of epidermal 

melasma, evaluating by Dermacatch as a new measurement method: a randomized double blind placebo 

controlled study. J Dermatolog Treat. 2018;29(2):182-9. 

 

[7] Atallah C, Greige-Gerges H, Charcosset C. Development of cysteamine loaded liposomes in liquid 

and dried forms for improvement of cysteamine stability. Int J Pharm. 2020;589:119721. 

 

[8] Yoo J. Differential diagnosis and management of hyperpigmentation. Clin Exp Dermatol. 2021. 

 

[9] Nguyen J, Remyn L, Chung IY, Honigman A, Gourani‐Tehrani S, Wutami I, et al. Evaluation of 

the efficacy of cysteamine cream compared to hydroquinone in the treatment of melasma: A randomised, 

double‐blinded trial. Australas J Dermatol. 2021;62(1):e41-e6. 

 

[10] Kasraee B, Mansouri P, Farshi S. Significant therapeutic response to cysteamine cream in a 

melasma patient resistant to Kligman's formula. J Cosmet Dermatol. 2019;18(1):293-5. 

 

[11] Karrabi M, David J, Sahebkar M. Clinical evaluation of efficacy, safety and tolerability of 

cysteamine 5% cream in comparison with modified Kligman’s formula in subjects with epidermal melasma: 

A randomized, double‐blind clinical trial study. Skin Res Technol. 2021;27(1):24-31. 

 

[12] Lima PB, Dias JAF, Cassiano D, Esposito ACC, Bagatin E, Miot LDB, et al. A comparative study 

of topical 5% cysteamine versus 4% hydroquinone in the treatment of facial melasma in women. Int J 

Dermatol. 2020;59(12):1531-6. 

 

[13] Pandya AG, Hynan LS, Bhore R, Riley FC, Guevara IL, Grimes P, et al. Reliability assessment and 

validation of the Melasma Area and Severity Index (MASI) and a new modified MASI scoring method. J 

Am Acad Dermatol. 2011;64(1):78-83. e2. 

 

[14] Clarys P, Alewaeters K, Lambrecht R, Barel A. Skin color measurements: comparison between 

three instruments: the Chromameter®, the DermaSpectrometer® and the Mexameter®. Skin Res Technol. 

2000;6(4):230-8. 

 

[15] Karrabi M, Mansournia MA, Sharestanaki E, Abdollahnejad Y, Sahebkar M. Clinical evaluation of 

efficacy and tolerability of cysteamine 5% cream in comparison with tranexamic acid mesotherapy in 

subjects with melasma: a single-blind, randomized clinical trial study. Arch Dermatol Res. 2020:1-9. 

 

[16] Seemal Desai M, Eloisa Ayres M, Hana Bak M, Green B, PhDg QZM. Effect of a tranexamic acid, 

kojic acid, and niacinamide containing serum on facial dyschromia: a clinical evaluation. J Drugs Dermatol. 

2019;18(5):454-9. 

 

[17] Cooper W, JàNay K. Galactomyces ferment filtrate suppresses melanization and oxidative stress in 

epidermal melanocytes [Dissertation]. Cincinnati: University of Cincinnati; 2018. 

 

[18] Burgess C, David J. Specific Use: Cosmeceuticals for Skin Brightening and Lightening.  

Cosmeceuticals. 5: Karger Publishers; 2021. p. 95-103. 


