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Original Article
Effectiveness of application of serum and cream containing
combination of tranexamic acid, galactomyces ferment
filtrate, niacinamide, and alpha arbutin using layering
technique in melasma

AI Anwar, S Budhiani, A Seweng, A Arimuko, L Norawati, S Veronica

Objective
Objective: This research aimed to determine the effect of tranexamic acid 3% in combination
with several brightening agents including Galactomyces ferment filtrate 2%, niacinamide
4% and alpha arbutin 2%, in melasma treatment. Methods
Methods: This was a multi-centre trial
which was held Hasanuddin University hospital in Makassar, South Sulawesi, Indonesia and
Gatot Soebroto Central Army hospital in Jakarta, Indonesia. A total of 66 patients with
epidermal and/or mixed-type melasma were instructed to apply tranexamic acid in
combination serum containing 3% tranexamic acid, 2% Galactomyces ferment filtrate, 4%
niacinamide, and 2% alpha-arbutin, followed by cream with the same content (layering
technique) for four weeks. The clinical appearance was assessed using melasma severity
score (MSS) while skin analyser Janus Facial Analyses System ® was used to assess the spot
ultraviolet (UV) (parameter for dermal hyperpigmentation) and spot polarised (PL)
(hyperpigmentation in the epidermis). The MSS score, spot UV and spot PL were measured
at baseline and at follow up every two weeks and four weeks. Results
Results: MSS score showed
significant reduction in week 2 (1.33%) and week 4 (1.47%) compared to baseline
(1.65%). There was a significant decrease of spot UV value from baseline (22.6%) compared
to week 2 (20.1%) and week 4 (19.8%). However, no significant differences in spot PL value
from baseline to week 2 and week 4. Conclusion
Conclusion: Application of combination of tranexamic
acid 3% with Galactomyces ferment filtrate 2%, niacinamide 4% and alfa arbutin 2% in
serum and cream preparation using layering technique was effective in treating melasma.
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Introduction
Melasma is characterised by irregular light
brown to gray macules or patches on sunexposed sites, such as the cheek, forehead, nose,
and chin. This condition may occur in any skin
types, ethnic group, or gender, but is more
common in skin types III and IV and in women
of reproductive age. The exact aetiology is still
unknown but factors such as ultraviolet (UV)
exposure, genetic predisposition, and hormonal
status lead to increased melanosome synthesis
and their transfer to keratinocyte.1
The treatment of melasma is especially
challenging as the main goal is to obtain clinical
improvement without hypopigmentation. 2
Hydroquinone remains the gold standard
therapy.3 However, side effects such as irritation,
erythema, and ochronosis are not rare and thus
a new treatment approach is required.4
Tranexamic acid, originally developed as an
antifibrinolytic agent, has recently come into
surface as an alternative treatment for melasma.
An in-vitro study has shown that tranexamic acid
can inhibit melanin synthesis by disrupting the
interaction between melanocyte and
keratinocyte. This is done through the inhibition
of plasminogen/plasmin system which

downregulates tyrosinase activity and results
in decreased melanin synthesis.5 Topical tranexamic
acid the preferred route of administration due to its
minimal systemic absorption.6
A trial showed that a tranexamic acid
combination serum containing 3% tranexamic
acid, Galactomyces ferment filtrate (GFF),
niacinamide, and alpha arbutin was superior
to 4% hydroquinone and placebo in increasing
skin whitening.7 In addition, a preliminary data
showed that the application of tranexamic acid
combination serum followed by cream of the
same ingredient resulted in a more significant
increase in skin whitening compared to serum
only (unpublished data).8
This study aims to evaluate the effectiveness of
topical application of tranexamic acid
combination serum and cream using layering
technique in patients with melasma.

Methods
Study design, place, and time
This multi-centre pre-post interventional study
was carried out in the Department of
Dermatovenereology, Hasanuddin University,
Makassar, South Sulawesi, and Department of
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Dermatovenereology, Gatot Soebroto Central Army
Hospital, Jakarta, Indonesia from May-June 2018.

Subjects
Women with epidermal or mixed-type melasma
diagnosed by experienced dermatologists were
recruited using consecutive sampling. Subjects 3550 years old with Fitzpatrick skin type II, IV, and V
who worked indoors for a minimum of eight hours
per day were included in this study. Those who were
pregnant, using hormonal contraception, any
melasma treatment in the past month, history of
systemic tranexamic acid in the past three months,
and facial skin inflammatory disorders were
excluded. This study was approved by the research
ethics committee of the Faculty of Medicine,
Hasanuddin University, Indonesia.

Study protocol
Initially, information such as the duration of
melasma, sunscreen use, length of daily sun
exposure was collected through history taking. The
melasma severity score (MSS) was calculated and
Woods' lamp examination was done to determine
the type of melasma. In addition, the spot UV, spot
polarised (PL), skin tone, and sebum score were
analysed in each subject using Janus Facial Analysis
System®. Clinical photographs were taken using
16.1-megapixel Sony® digital camera.
The subjects were then instructed to apply the 3%
tranexamic acid combination serum containing 3%
tranexamic acid, 2% Galactomyces ferment filtrate,
4% niacinamide, and 2% alpha-arbutin, followed
by 3% tranexamic acid combination cream with the
same composition as the serum (WLW SynergiLab,
Ltd) twice daily in the morning and evening after
face washing. No topical preparations were to be
applied on the face except for sunscreen with SPF
35 which was applied every morning, one minute
after applying the cream.
Subjects were followed-up every 14 days for a total
of 28 days. The clinical improvement, MSS, and
results from the Janus Facial Analysis System® from
each visit were assessed and compared.
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Janus Facial Analysis System®
Janus Facial Analysis System® (PSI, Korea) is a facial
analysis device with 10-megapixel ultra-highresolution camera. It is equipped with chin supports
and forehead clamps, thus ensuring the stabilisation
of the subject's head. Facial images are captured
and analysed with the internal image analysis
program. Spot UV denotes the hyperpigmentation
area in the dermis while spot PL denotes the
hyperpigmentation area in the epidermis. Skin tone,
on the other hand, is a measure of skin brightness
with a value of 0-100%. The score 0 and 100
represent the color black and white, respectively.

Statistical evaluation
Data analysis was done by Statistical Package for
Social Sciences (SPSS) 18.0 for Windows (SPSS
Inc. Chicago, IL, USA). The statistical tests used
were Mann-Whitney test and Wilcoxon signedrank-test. A p-value <0.05 was considered as
significant.

Results
A total of 66 subjects with epidermal or mixed-type
melasma participated in this study. Thirty-four
subjects (3 dropped out) and 32 subjects
(2 dropped out) were recruited in Department of
Dermatovenereology, Hasanuddin University and
Department of Dermatovenereology, Gatot
Soebroto Central Army Hospital, respectively.
Figure 1 shows a significant MSS reduction from
an initial value of 1.65 after 14 days (1.47) and
28 days of application (1.33), respectively
(p<0.05).
A significant reduction in spot UV but not in the
spot PL levels were shown in Figures 2 and 3,
respectively. The spot UV level was decreased from
22.6% to 20.1% and to 19.8% after two and four
weeks of application, respectively.
A significant reduction in skin tone (Figure 4) and
sebum levels (Figure 5) as measured by Janus Facial
Analysis System® was also observed after 14 days
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and 28 days of application (p<0.05). The skin tone
was found to decrease from 42.3% to 42.1% and
41.8%, after two and four weeks of application,
respectively. A similar trend was also shown by the
sebum level measurement after four weeks of
application, from 87.6% to 66.8%.

Figure 3. Changes in spot PL.

Figure 1. Results of MSS measurement.

Figure 4. Changes in skin tone.

Figure 2. Changes in spot UV.
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what was expected with the decrease of the spot
UV level, the pigmentation should be also
decreasing, which corresponds to the increase in
skin tone. However, the data instead showed a
decreasing trend (becoming darker). This result can
be due to two reasons. First, the melanin from the
applied site might have dispersed to the surrounding
area. A study showed that although the melasma
index (MI) after 8-week of topical and oral
tranexamic acid on the applied site showed a
significant reduction, an increased MI was found in
the surrounding area. 11 In addition, topical
tranexamic acid was also shown to induce erythema
in the application site.11 The induced erythema may
be interpreted by the device as a decrease in skin
tone.
Figure 5. Changes in sebum level.

Discussion
The change in MSS is shown in Figure 1, where a
significant reduction in MSS was evident after two
and four weeks of application (p<0.05). MSS is a
simple and practical approach to score the
pigmentation intensity of the skin.9 It is divided into
four grades, grade 0 (absence of melasma), grade
1 (mild melasma), grade 2 (moderate melasma),
and grade 3 (severe melasma).10 This result shows
that the application of tranexamic acid combination
cream using layering technique resulted in
significant improvement in skin pigmentation.
Figures 2 and 3 show the change in spot UV and
spot PL. It is interesting to see that the change in
skin hyperpigmentation is more pronounced in the
deeper level (dermis) as shown by the significant
reduction in the spot UV level. This result indicates
that the application of tranexamic acid combination
serum and cream using layering technique is
especially effective in the deeper layer of the skin.
The skin tone was shown to decrease significantly
as shown in Figure 4. This result was different from

Data in Figure 5 showed a decrease in facial sebum
level after four and eight weeks of topical
application. This could be attributed to the GFF
content in this combination preparation. Lee et al
showed a 64.17% sebum reduction after the
application of 97% GFF.12 In addition, they also
found a decrease in the number of comedones and
enlarged pores. The exact mechanism of how GFF
reduces sebum remains to be elucidated. Further
study is required to reveal the mechanism.
The side effects reported in this study included
oedema and erythema reported by one subject, acne
reported by 13 subjects, and facial soreness and
pruritus experienced by four subjects. However, the
side effects did not require therapy cessation.

Conclusion
The application of tranexamic acid combination
serum and cream using layering technique resulted
in an improvement in melasma, both subjectively
and objectively, and reduced sebum level. Future
studies with longer follow-up period need to be
conducted to evaluate the skin tone and spot PL
levels.
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