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ABSTRACT
Introduction: Melasma is acquired symmetric hyperpigmentation that affects most com-
monly in sun-exposed areas. 
Objective: This study aim to prove the effectiveness of 4% tranexamic acid cream (AT) 
treatment for melasma patients treated with low-fluence QS Nd:YAG 1064-nm laser. 
Methods: The study subjects were divided into two groups A and B who received low-
-fluence QS Nd:YAG 1064-nm laser therapy at baseline, fourth week, and eighth week. 
Group A received Tranexamic acid 4% (TA) cream, and group B received a placebo cream, 
applied twice a day for 12 weeks. The assessment uses MASI and MELASQoL scores. 
Results: The result showed that TA 4% cream was effective in reducing MASI and ME-
LASQoL scores in melasma patients treated with low-fluence QS Nd:YAG 1064-nm laser. 
Conclusions: TA 4% cream was effective in reducing the MASI and MELASQoL scores 
in melasma patients treated with low-fluence QS Nd:YAG 1064\\\-nm laser.
Keywords: Melanosis; Laser Therapy; Skin Cream

RESU MO
Introdução: O melasma é uma hiperpigmentação simétrica adquirida que afeta mais comumente as 
áreas expostas ao sol. 
Objetivo: Este estudo tem como objetivo provar a eficácia do tratamento com creme com ácido tranexâ-
mico a 4% em pacientes com melasma tratados com laser QS Nd:YAG 1064 nm de baixa fluência. 
Métodos: Os sujeitos do estudo foram divididos em dois grupos, A e B, que receberam terapia a laser 
QS Nd:YAG 1064 nm de baixa fluência dia inicial do estudo, e após 4 e 8 semanas. O grupo A 
recebeu creme com ácido tranexâmico a 4% (AT) e o grupo B recebeu creme com placebo, aplicado duas 
vezes ao dia durante 12 semanas. A avaliação utilizou as pontuações MASI e MELASQoL. 
Resultados: O resultado mostrou que o creme AT a 4% foi eficaz na redução dos escores MASI 
e MELASQoL em pacientes com melasma tratados com laser QS Nd:YAG 1064 nm de baixa 
fluência. 
Conclusões: O creme AT 4% foi eficaz na redução dos escores MASI e MELASQoL em pacientes 
com melasma tratados com laser QS Nd:YAG 1064 nm de baixa fluência.
Palavras-chave: Creme para a Pele; Melanose; Terapia a Laser
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INTRODUCTION
Melasma comes from the Greek melas, which means bla-

ck patches, or chloazein, which means green. Melasma is more 
common in women than in men. This disorder runs chronic and 
tends to recur.1,2 Melasma mainly occurs in Fitzpatrick III–V 
skin types, living in areas with high-intensity ultraviolet light.3

Melasma can affect all races, mostly Asian, Hispanic, La-
tin American, and Arabic. Handel et al. mentioned a melasma 
prevalence of 8.4% of dermatology cases in Brazil, 14.5% in the 
Arabian population in Detroit (USA), and 8.8% in the Latin 
population in Texas (USA).4 Melasma covers 50% of the aesthe-
tic cases in Asia.5,6 The incidence of melasma in Southeast Asia 
was 40% of women and 20% of men.5 In Indonesia, the ratio of 
women and men who suffers from melasma is 24:1.7

The pathogenesis of melasma is not clear until now. The 
main predisposing factors include genetic, ultraviolet rays, and 
hormonal exposure.2,3 The clinical features of melasma are brown, 
dark brown, or black macules, symmetrical, with irregular borders, 
single or multiple, found in the forehead, temple, upper lip, cheeks, 
and other parts exposed to sunlight. Melasma based is divided into 
three distinctive patterns on the distribution of lesions: centrofa-
cial (65%), malar (20%), and mandibular (15%).8,9

Wood’s lamps and histopathological examination can be 
used to determine the depth of the melasma pigment. Based on 
Wood’s lamp examination, melasma is divided into three types: 
epidermal, dermal, and mixed.7 Research that assesses the validi-
ty of Wood’s lamp to identify melasma patterns compared to his-
topathology showed the level of sensitivity, low specificity, and 
low accuracy (46%) in all three types of melasma pathology.10

The basic principles of melasma management are su-
ppressing melanocyte proliferation, inhibiting melanosome 
formation, and increasing melanosome degradation.8 Research 
on melasma therapy has been conducted with varying results. 
However, until now, there has not been a single effective therapy 
with satisfactory results.11,12

Tranexamic acid is a synthetic derivative of the lysine 
amino acid, which reduces the activity of melanocyte tyrosinase 
involved in melanogenesis.11,13 Tranexamic acid can be adminis-
tered systemically or topically; however, serious adverse events 
have been reported on tranexamic acid when given systemically. 
Still, it is safer when given topically.14

Low-fluence Q-switched neodymium-doped yttrium 
aluminum garnet (QS Nd:YAG) 1064-nm laser is one of the 
modalities used in melasma therapy, through a sub-thermolytic 
mechanism. Research on low-fluence QS Nd:YAG 1064-nm 
laser in melasma has been carried out. Still, high recurrence rates 
after laser therapy and poor long-term results are observed when 
low-fluence QS Nd:YAG 1064-nm laser is used as monothera-
py.15 Some of the researchers concluded that to get better results 
in melasma treatment with low-fluence QS Nd:YAG 1064-nm 
laser, it should be combined with other therapies including topi-
cal agents such as tranexamic acid.16

Research combination of tranexamic acid 4% cream and 
low-fluence QS Nd:YAG 1064-nm laser has not been conduc-
ted in Indonesia. It led to a high recurrence rate in melasma and 

various adverse events arising from the treatment. Thus, effecti-
ve combination therapy with minimal adverse events is needed. 
We conducted this study to prove the effectiveness of tranexa-
mic acid 4% cream in melasma treatment with low-fluence QS 
Nd:YAG 1064-nm laser.

The difference between this study and the previous re-
search conducted by Laothaworn et al. is the sample number’s 
research design, as many as 16 people, and how the subjects were 
treated. The treatment duration was 12 weeks, and the parame-
ters assessed in this study were MASI and MELASQoL scores.

METHODS
This study is a double-blind, randomized, controlled, 

two-groups, pre and post-design trial. This study population’s 
criteria were all melasma patients seeking treatment at the Der-
matology and Venereology Clinic of the Diponegoro National 
Hospital from August to October 2019. The study subjects com-
prised 16 melasma patients diagnosed clinically and by Wood’s 
lamp examination, who were over 20 years of age, had Fitzpatri-
ck skin type IV-V, and willing to participate and obtain therapy 
in the research. Patients received an explanation of the therapeu-
tic procedure and signed informed consent.

Exclusion criteria included a history of allergy to trane-
xamic acid, pregnancy or breastfeeding, using hormonal contra-
ception, active infection in the area of melasma, and history of 
hypertrophy or keloid scar. Patients with a history of oral retinoid 
consumption or topical facial lightening treatment products must 
stop these medications at least one year and one month before 
the first visit. Furthermore, patients with a history of receiving 
oral tranexamic acid therapy or undergoing cosmetic procedures 
on the face (laser, dermabrasion, chemical peels) must stop these 
medications at least six months before the first visit.

Consecutive sampling, conducted upon the patient’s ar-
rival, selected research subjects, and we performed block rando-
mization. The study subjects were divided into two groups: A 
and B. Both groups received low-fluence Q-switched Nd:YAG 
1064-nm laser therapy at baseline, fourth, and eight weeks. After 
the laser therapy, group A received tranexamic acid 4% cream, 
and group B received placebo cream, applied twice a day for 
12 weeks. MASI and MELASQoL scores were assessed in both 
groups at baseline and after twelve weeks.

MASI score parameters are expressed as mean and stan-
dard deviations because they are normally distributed. In con-
trast, MELASQoL scores are expressed as medians, minimum, 
and maximum values due to abnormal distribution. The Shapi-
ro-Wilk test conducted the normality test because the sample 
size was small (number of samples <50).

The hypothesis tested the mean difference of MASI sco-
res before and after treatment with paired t-test. An unpaired 
t-test carried out the hypothesis test of differences in MASI sco-
res and delta MASI scores between the treatment and control 
groups.

The Wilcoxon test assessed the hypothesis of MELAS-
QoL average scores before and after treatment. The Mann–
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Whitney test carried out the hypothesis testing of MELASQoL 
score differences between the treatment and control groups. An 
unpaired t-test examined the difference in MELASQoL delta 
scores between the treatment and control groups.

Differences were considered significant if p<0.05. Data 
analysis used the IBM SPSS program version 25.

The Health Research Ethics Commission of the Faculty 
of Medicine, Diponegoro University granted the study proto-
col’s ethical clearance under the No.222/EC/KEPK/FK UN-
DIP/V/2019.

RESULTS
Study subjects as many as 16 people completed all the 

series of therapies in this research. Figure 1 shows the number 
of subjects in the treatment and control group during the study.

The research subjects were 16 melasma individuals: nine 
presented centrofacial distribution (56.3%), and seven, malar dis-
tribution (43.7%). The results of Wood’s lamp examination fou-
nd a mixed type of melasma in 13 subjects (81.3%), followed by 
epidermal types in three individuals (18.2%).

Table 1 presents the MASI analysis scores in both groups, 
showing decreased MASI scores in both groups.

The average MASI score of the treatment group at the 
beginning of the research was 14.6 ± 8.40; at the end of the 
study, it dropped significantly to 7.3 ± 5.12 (p = 0.001; paired 
t-test). The average MASI score of the control group at the be-
ginning was 18.8 ± 7.53 and also dropped significantly to 17.6 
± 7.76 (p = 0.007; paired t-test).

At baseline, the average of MASI score in the treatment 
group was 14.6 ± 8.40, lower than the control group’s sco-
re, which was 18.8 ± 7.53. However, the statistical test results 
showed the difference of the MASI score before the treatment 
was not significant (p = 0.3; unpaired t-test).

The average MASI score after treatment was 7.3 ± 5.12. 
This score was lower than the average MASI score of the control 
group, 17.6 ± 7.76. Statistical test results showed that the diffe-

rence in MASI score after treatment was significant (p = 0.007; 
unpaired t-test).

The treatment group’s average MASI score was 7.4 ± 
3.79, which was significantly higher than the control group’s 
MASI score, 1.3 ± 0.95 (p<0.001; unpaired t-test). Graphic 1 
shows the average change in MASI scores from before to after 
treatment.

Table 2 presents an analysis of MELASQoL scores in 
both groups. There was a decrease in MELASQoL scores in 
both groups. The MELASQoL average score of the treatment 
group at baseline was 34.5 ± 14.67, and at the end of the stu-
dy, it dropped significantly to 21.3 ± 9.72 (p = 0.01; Wilcoxon 
test). The MELASQoL average score of the control group at the 
beginning was 30.0 ± 17.69; at the end of the study, it dropped 
significantly to 22.1 ± 16.81 (p = 0.01; Wilcoxon test).

The MELASQoL score of the treatment group was 13.3 
± 5.68, significantly higher than the control group, which was 
7.9 ± 3.04 (p = 0.002; unpaired t-test). 

Graphic 2 presents the comparison of ΔMELASQoL 
scores between the treatment and control groups.

DISCUSSION
Melasma is an acquired hyperpigmentation disorder 

that is most commonly found in Asian women. Management 
of melasma is difficult due to the high recurrence rate.17 First-
-line therapy includes controlling risk factors, using sunscreen, 
stopping hormonal therapy or photosensitizer drugs, and using 
topical anti-tyrosine and topical exfoliants. The second-line uses 
an association of first-line and chemical peels. The third-line is 
the combination of the first-line with a non-ablative fractional 
laser or fractional radiofrequency. The fourth-line is the first-line 
combined with Intense Pulse Light or Q-switch laser.15

Topical therapy is more effective for epidermal melas-
ma. Patients can obtain it at an affordable price, but it requires 
regular daily use. Procedural treatment, such as chemical peels 
and micro-needling, can also be used in the epidermal type of 
melasma. Lasers and other light-based energy are an alternati-
ve for dermal and mixed type melasma or recalcitrant melasma. 
However, the treatment costs are high, and the treatment must 
be repeated for several months. Thus, the physician must inform 
the patient before starting the therapy. Systemic therapy can use 
oral Tranexamic Acid (TA) for dermal or mixed melasma, or me-
lasma resistant to topical treatment. Still, users must be careful 
with systemic adverse events, including gastrointestinal disorders, 
menstrual disorders, and the most severe event reported, deep 
vein thrombosis.2,16

The choice of melasma therapy depends on the melas-
ma type, Fitzpatrick’s skin type, history of previous therapy, and 
patient expectations. In addition to the patient’s adherence and 
the treatment costs, melasma therapy also requires a long time 
because the therapeutic effect is usually seen only after one-two 
months.8 Combination therapy with topical and procedural 
preparations is the most widely used melasma therapy option 
currently, including QS Nd:YAG laser modality combined with 
topical preparations.11,12Figure 1: Diagram of the number of subjects in the treatment and control 

groups during the research
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Hydroquinone is the best standard for depigmenting 
agents for melasma. Nevertheless, long-term hydroquinone can 
cause exogenous ochronosis.2,5 Other alternative topical the-
rapies not containing hydroquinone are available, for example, 
tranexamic acid.2 Janney et al. compared 5% TA solution and 
hydroquinone cream: the combination achieved a 27% MASI 
decrease in the TA solution group and 5% and 26.7% in the hy-
droquinone group, with erythema and irritation adverse events 
found in the hydroquinone group. This study showed that the 
TA 5% solution effectiveness as melasma therapy was almost the 
same as hydroquinone.18

Tranexamic acid (trans-4-(aminomethyl) cyclohexane-
-carboxylic acid) is a synthetic derivative of the amino acid lysi-
ne, a competitive inhibitor of activation of plasminogen activator 
(PA) through reversible interactions at lysine-binding sites. Tra-
nexamic acid (TA) reduces PA activity, thereby preventing the 
conversion of plasminogen to plasmin.19 Another mechanism of 
action of tranexamic acid is the melanocyte tyrosinase activity 
reduction to prevent the binding of plasminogen to keratino-
cytes, resulting in decreased prostaglandin and arachidonic acids 

Graphic 1: MASI score boxplot in the treatment (n = 8) and control groups 
(n = 8) at the end of the study
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Table 1. MASI score of melasma patients in treatment (n = 8) and control groups (n = 8)

Group

MASI Score

Treatment (n = 8) Control (n = 8)

p*Average ± SB; Average ± SB;

Median (Min–Max) Median (Min–Max)

Before
14.6 ± 8.40;

15.4 (5.0–25.6)
18.8 ± 7.53;

19.0 (6.9–27.6)
0.3*

After
7.3 ± 5.12;

6.8 (1.7–14.8)
17.6 ± 7.76;

18.3 (5.9–27.6)
0.007*

Δ MASI score 
7.4 ± 3.79;

6.9 (3.0–12.2)
1.3 ± 0.95;

1.0 (0.0–2.7)
<0.001

p ** before vs. after 0.001 0.007
Δ MASI score: MASI score before–MASI score after
*unpaired t-test
**paired t-test 

Table 2. MELASQoL score in the treatment (n = 8) and control groups (n = 8)

Group

MASI Score

Treatment (n = 8) Control (n = 8)

p¶Average ± SB; Average ± SB;

Median (Min–Max) Median (Min–Max)

Before
34.5 ± 14.67;

30.5 (18.0–64.0)
30.0 ± 17.69;

23.5 (14.0 – 70.0)
0.4¶

After
21.3 ± 9.72;
19.0 (10–40)

22.1 ± 16.81;
16.5 (10.0–62.0)

0.06¶

ΔMELASQoL 
13.3 ± 5.68;
12.5 (6–24)

7.9 ± 3.04;
7.5 (4.0–13.0)

0.002*

p§ before vs. after 0.01 0.01

ΔMELASQoL score: MELASQoL score before–MELASQoL score after
¶Mann–Whitney test; §Wilcoxon test; *unpaired t-test
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Graphic 2: Boxplot diagram of MELASQoL scores in the treatment (n = 8) 
and control groups (n = 8) at the end of the study

involved in melanogenesis.11,13,18

Tranexamic acid as a therapy for melasma is available in 
topical, oral, and intradermal injection preparations. Moreover, 
it can be combined with other therapeutic modalities. Melasma 
therapy with topical tranexamic acid has minimal adverse events 
in the form of erythema and irritation, and it is safe for long-
-term use. 20,21

The laser is one of the most critical therapeutic instru-
ments in the dermatology field, including melasma.22 Traditional 
QS laser (high fluence) is effective for pigmented lesions treat-
ment through selective targets for melanin. However, several stu-
dies have shown some adverse events, including hyperpigmen-
tation, hypopigmentation, and melasma recurrence.5 The new 
variant of the QS Nd: YAG laser is called low-fluence or sub-
-thermolytic. The laser is the same but with lower fluence than 
traditional QS. Low-fluence therapy mostly uses a wavelength 
of 1064 nm, which penetrates deeper into the dermis, avoiding 
damage to the epidermis, and can be used on darker skin.23 
Sub-thermolytic therapy is based on the theory that pigment 
disorders occur through photoacoustic mechanisms that dama-
ge the melanin pigment, whereas keratinocytes and melanocytes 
are protected from the damage.24 Low-fluence laser causes mini-
mal thermal damage, decreases the number of melanosomes (es-
pecially stage IV melanosomes), not damaging the melanocytes, 
but lowering its volume and dendrites.25 Nevertheless, there is 
still damage that accompanies QS sub-thermolytic therapy, but 
this damage is reported to be less than that caused by traditional 
photothermal therapy.15,26

Low-fluence Q-switched Nd:YAG laser is used as a the-
rapy for melasma, despite the reported transient response and 
adverse events including erythema, edema, hypopigmentation 
spots, recurrence, and hyperpigmentation rebound. The litera-
ture recommends this laser not to be used in too many sessions 
(>6–10 times) or too often (intervals every week) to avoid ad-
verse events.27

In this study, the treatment group’s MASI score was signi-
ficantly lower than before the treatment (p<0.001). The study’s 

results are consistent with the research conducted by Ebrahimi et 
al. in 50 melasma patients. The study compared a TA 3% solution 
with hydroquinone solution 3% combined with dexamethasone 
0.01%, and showed a significant decrease in MASI scores in both 
groups.28 Other studies conducted by Atefi et al. in 60 melasma 
patients compared those who received TA 5% topical to those 
who received hydroquinone 2%. The research showed a more 
significant decrease in the TA group’s MASI score, proving that 
topical TA can reduce the MASI scores, being effective and safe 
as a melasma therapy with minimal adverse events compared to 
hydroquinone.11,29

MASI scores in the control group after treatment were 
significantly lower than before treatment. Research conducted 
by Suh et al. on 23 melasma individuals treated with a low-
-fluence QS Nd:YAG 1064-nm laser every week for ten weeks 
showed a significant decrease in MASI score at week seven (7.57 
± 2.91) and week 10 (9.15 ± 2.74) compared to before treat-
ment (14.15 ± 1.47), with a p-value <0.05.30 Another study 
conducted by Kar found a significant reduction in MASI score 
of 47.93% (p<0.05) in group A that received low-fluence QS 
Nd:YAG 1064-nm laser therapy, followed by 40.44% (p<0.05) 
in group B, which received Glycolic Acid peeling therapy, and 
20.81% (p<0.05) in group C, which received high-fluence QS 
Nd:YAG 1064-nm laser therapy. Most adverse events were fou-
nd in group C.17 Thus, low-fluence QS Nd:YAG 1064-nm laser 
is effective for melasma.

Statistical test results of MASI score of the treatment 
group were significantly higher than the control group (p<0.001; 
unpaired t-test). Research conducted by Laothaworn et al. used 
MASI scores and showed a significant decrease in the treatment 
group combination of low-fluence QS Nd:YAG 1064 nm and 
TA 3% cream since four weeks after the first laser, and this con-
tinued to decline until final observation.12

This study conducted low-fluence QS Nd:YAG 10640-
nm laser three times at 4-week intervals. The TA 4% cream was 
applied morning and afternoon for three consecutive months 
and stopped one day after the laser therapy administration. Parti-
cipants got some clinical photos before and after treatment with 
TA 4%, shown in Figure 4 and Figure 5. Previous research had 
proven the effectiveness of low-fluence QS Nd:YAG 1064-nm 
laser therapy and topical tranexamic acid for melasma. A research 
conducted by Laothaworn et al. evaluated the use of tranexamic 
acid 3% cream and low-fluence QS Nd:YAG 1064-nm laser 
combination.12

This study also assessed the MELASQoL score to see 
how melasma affected the patients’ quality of life.31 Significant 
decreases in MELASQoL scores were found in the treatment 
group after treatment (p=0.01). A substantial reduction in the 
MELASQoL score was also found in the control group after 
treatment (p=0.01). The statistical test results of the MELAS-
QoL score in the treatment group were significantly greater 
than those in the control group (p = 0.002; unpaired t-test),  
(Figure 2 and 3).

Two subjects in this study complained of redness after the 
laser action, but the redness disappeared within 20–30 minutes 
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Figura 2: A - (A) 
Participant’s clinical 
photo before therapy, 
melasma appeared 
on both cheeks. 
(B) Clinical photos 
of participants at 
weeks four, eight, 
and twelve after the 
first laser therapy 
and TA 4% cream 
twice daily. There 
was an improvement 
in melasma on both 
cheeks. 

A

B

Figura 3: (A) Clinical 
photograph of the 
participant before 
treatment, showing 
melasma on the 
cheeks, temples, and 
upper lip. (B) Clinical 
photos of participants 
at weeks four, eight, 
and twelve after the 
first laser therapy 
and TA 4% cream 
twice daily. There 
was an improvement 
in melasma on the 
cheeks, temples, and 
upper lips.

A

B
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after a cold compress. Based on Suh et al.’s research, 23 study 
subjects who received low-fluence QS Nd:YAG 1064-nm laser 
therapy had transient erythema and no other serious adverse 
events.30

CONCLUSION
MASI and MELASQoL scores in the treatment group 

decreased significantly compared to the control group. This 

study concluded that the TA 4% cream effectively reduced the 
MASI and MELASQoL scores in melasma patients treated with 
low-fluence QS Nd:YAG 1064-nm laser.

Observations in this study were only carried out within 
12 weeks due to time constraints. Thus, we couldn’t observe the 
long-term effects of combination therapy of low-fluence QS 
Nd:YAG 1064-nm laser and TA 4% cream. We suggest future 
studies to use tools to measure pigment depth more objectively, 
with longer observation times. l
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