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Article Info Abstract
Article history: Melasma is a chronic skin hyperpigmentation condition that often
Received 13 January 2025 occurs in women of reproductive age, especially in areas exposed to
Received in revised form 23 sunlight. One of the therapeutic agents that has attracted attention is
February 2025 tranexamic acid (TXA), which was originally used as an antifibrinolytic
Accepted 9 March 2025 agent, but is now known to have an effective mechanism of action in
reducing hyperpigmentation. TXA works through plasminogen
Keywords: inhibition, tyrosinase activity, and angiogenesis, as well as providing
Tranexamic Acid anti-inflammatory effects. This study uses the PRISMA systematic
Topical review method, involving the analysis of 30 relevant articles out of a
Melasma total of 289 articles identified. The results showed that topical TXA in

various formulations, such as creams, gels, or liposomal serums,
provided a significant reduction in the Melasma Area and Severity Index
(MASI) score. The combination of TXA with other modalities, such as
microneedling, laser, and vitamin C, showed more effective results than
monotherapy. Topical TXA is an effective and safe therapeutic agent for
melasma, especially in the case of refractory or combination therapies.
Further research is needed to evaluate the long-term effectiveness and
innovation of new formulations in improving the penetration and
efficacy of TXA.

Introduction

Melasma is a common skin condition that causes brown or gray-brown patches on the face. It
is often triggered by sun exposure, hormonal changes, and certain medications (Asditya &
Sukanto, 2017). Melasma is characterized by symmetrical hyperpigmentation of the skin,
which mainly appears in the facial area. The condition has a significant prevalence rate,
affecting 1%-50% of the population, especially in women and individuals with darker skin
tones. Etiology-wise, the development of melasma is multifactorial, with exposure to sunlight,
especially family history ultraviolet radiation, hormonal influences, medications, and
metabolic factors playing an important role (Aghdam et al., 2024).

One of the agents that is now receiving attention is tranexamic acid (TA). Initially, TA was
used as an antifibrinolytic agent to reduce bleeding. However, recent research shows that TA
has an inhibitory effect on the activation of plasminogens into plasmin. Plasmin is known to
play a role in triggering melanin production through the release of arachidonic acid and
prostaglandins that induce tyrosinase activity in melanocytes (Maeda, 2022). With this
mechanism, TA is considered to be able to reduce hyperpigmentation associated with melasma.

Tranexamic acid (TA) operates through multiple mechanisms in addressing melasma, targeting
both the epidermal and dermal levels. These mechanisms include the suppression of tyrosinase
enzyme activity, modulation of blood vessels, anti-inflammatory properties, and the inhibition
of mast cell activity (Yasnova et al., 2024). Topical tranexamic acid functions by obstructing
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the lysine binding site on plasminogen, thereby hindering the interaction between keratinocytes
and plasminogen. Consequently, the UV-induced plasmin activity within keratinocytes is
suppressed. This leads to a reduction in the production of prostaglandins and free arachidonic
acid while also lowering tyrosinase activity in melanocytes. Additionally, TXA suppresses the
release of prostaglandins (PGs) by human keratinocytes after exposure to UV light, which can
reduce melanocyte and tyrosinase activity in melanocytes. These two mechanisms are believed
to be how TXA works in reducing pigmentation in melasma patients (Sahu et al., 2021).

Methods

The approach employed in composing this literature article follows the “PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines”. This method
provides a structured framework designed to ensure transparency and consistency in
conducting systematic reviews and meta-analyses. Search for articles in the PubMed database,
and Google Scholar published from 2019 to 2024. The search keywords are as follows:
"Melasma™ and "Tranexamic Acid" and "Topical™.

The articles obtained were 289 studies according to the keywords, then excluded after
screening using covidence according to the title and abstract, 74 articles were obtained which
were then assessed according to the inclusion and exclusion criteria. The inclusion criteria of
this study are randomized control trials (RCTs), cohort studies, or observational studies that
focus on topical therapy in melasma that are extracted, analyzed and discussed. The studies
used in this study are studies in the community, beauty clinics and hospitals so that the results
of 30 main articles used in this literature are obtained. Furthermore, a comprehensive analysis
was carried out with descriptive analysis and displayed in the form of tables.
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Figure 1. descriptive analysis and displayed

Initial search results resulted in 289 articles discussing various melasma therapies. After
applying the inclusion and exclusion criteria, 30 studies were obtained that met these criteria
(Figure 1). The selected studies focused on topical TXA therapy studies in melas.

Table 1. Summary of Studies on Tranexamic Acid (TXA) for Melasma Treatment

Method

Reserchers N | Duration Dose Evaluasion Conclusion

. The use of pharmaceutical cosmetics (quasi-
(Maeda, Liposomal MASI . .
2022) 30 | 3 months lotion 206 TXA Score drugs) containing TXA, which has an

antiplasmin effect, can help reduce the risk
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Method

Reserchers N | Duration Dose Evaluasion Conclusion
of hyperpigmentation. This mechanism
works by inhibiting the uPA/plasminogen
system located in the basal layer of the
epidermis. The uPA/plasminogen system
plays a role in the inflammatory process and
melanin production, so its inhibition can
reduce excess pigment formation that is often
the cause of hyperpigmentation.
Tranexamic acid 5% was shown to be more
effective than azelic acid 20% in improving

(Mushtag 506 Cream Melasma Ar_ea and _Severlty Index (MASI)

MASI scores in patients with melasma. These

etal., 200 | 6 months | TXA vs 20% S o

S0 Score findings support the use of tranexamic acid

2024) Azelic acid : .
as a superior treatment option for melasma,
providing a potential alternative for patients
who do not respond to conventional therapy.
Based on these studies, melasma therapy
with tranexamic acid (TXA), both topically

(Agrawal 12 5% TXA vs MASI and orally, has proven effective. However,

etal., 84 250mg TXA comparative analysis showed that treatment

months Score .

2023) oral outcomes were more optimal when
tranexamic acid was used orally compared to
topical application.

TXA 5%
solution with
daily
topical night
application of
0,
5% TXA Topical tranexamic acid is a safe and
cream. TXA . - .
cream was relatively effective treatment option for
repared as: facial melasma. The combination of TXA
pwﬁite soft. with fractional CO2 laser or microneedling
(Dawaud et - mMASI (MN) provides significantly better
30 | 12 weeks | paraffin (13.5 ) -
al., 2023) Score improvements than using TXA alone.
gm), cetyle H fractional CO2 | isk
alcohol (13 owever, fractiona asers carry aris
of post-inflammatory hyperpigmentation in
gm), tween 80 - . - .
(10 gm) patients with _skln types I_II and 1V, m_aklng
’ careful selection of candidates essential.
propylene
glycol (8 gm),
TXA (5gm)
and water to
complete 100
gm.
The combination of essence containing the
active substance TA and the lontophoresis
. method shows great potential as a treatment
tranexamic acid . L .
for melasma. This combination is considered

(Guo et al., essence 3% MASI A .

30 | 3 months . safe and effective in reducing dark spots on

2024) lontophoresis Score .
the skin. However, further research and

treatment o ; ) .
clinical observations are needed to refine this
method and ensure its optimal use in treating
melasma.

An ointment containing 3% Tranexamic
MAS| Acid (TA) has been shown to be effective in
(Yasnova 3% TA cream score and reducing dark spots on the face caused by
etal., 20 | 4 weeks and 4% HQ . melasma. The results showed that it was as
melanin .
2024) cream index effective as the commonly used drug

hydroquinone (HQ), but had milder side
effects. This means that 3% TA could be a
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Method

Reserchers N | Duration Dose Evaluasion Conclusion
safer and more convenient alternative to treat
melasma.
5% TA solution
and 30%
Glycolic acid Combining TXA ointment with skin
peel. Topical treatments using 30% glycolic acid (GA) is
solutions of 5% generally safe and does not cause major skin
TXA was problems. Some patients do feel a slight
prepared by burning, tingling, or itching sensation, but
using 5 g of these reactions are mild and do not last long.
tranexamic acid Although these side effects were more
(Sahu et 60 | 12 weeks (10 tablets of MASI common in the group that used the
al., 2021) TXA of 500 score combination of the two treatments, overall,
mg each) the combination was still relatively safe and
crushed and did not cause any problems serious enough
dissolved in 10 to stop treatment. These results are in line
cc ethanol and with previous studies which also show that
then distilled the use of TXA ointment, either alone or in
water was combination with other treatments, is
added to generally safe and has minimal side effects.
make it up to
100 cc.
Combining the microneedling method with
(Aghdam 4% and 10% Melanin | topical application of 4% or 10% tranexamic
TA solution, index and | acid (TA) and a modified Kligman formula
etal, 50 | 4 months li MASI showed superiority in producing better
2024) Kligman wed superi ity in producing _
Formula score therapeutic outcomes when compared with
conventional topical therapy.
The study proved that topical tranexamic
acid 10% as monotherapy is an effective and
safe treatment option for melasma. This
Sal%ig) 40 | 12 weeks | 10% TA cream '\S/I(gf; study recommends the use of topical
B tranexamic acid 10% as the first line of
treatment for melasma in the Indian
population.
0.5 ml of
topical
tranexamic acid
(kapron 500 mg The study divided the face into two parts and
in 5 ml, Amoun administered different treatments to each.
pharmaceutical The results showed that the combination of
(El Attar et 20 | 2 weeks Co)VSdo5 MASI microneedling followed by the use of
al., 2022) ml of caps- Score tranexamic acid on the right side of the face
cal vitamin C gave better results in improving the small
(cosmotech 5 blood vessel problems that often appear in
ml vitamin C, melasma.
Alpha medical
cosmotech
Yes.)
Intradermal TA
vs 3% TA
cream vs triple
combination Tranexamic acid (TA) shows great potential
(Patil & (hydroquinone MAS| as a new treatment for melasma. Studies
Deshmukh, | 76 | 6 Months 2%, Score show that TA is effective in reducing dark
2019) tretinoin spots, safe to use, and affordable. TA's wide
0.025%, availability also makes it an attractive option.
fluocinolone
acetonide
0.01%)
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Method

Reserchers N | Duration Dose Evaluasion Conclusion
Research shows that regular use of serums
containing cetyl tranexamate mesylate can
significantly improve the condition of facial
2% cetyl . . :
. Melanin | skin. Both in terms of expert assessment and
(Da Silva tranexa-mate . . .
index and | user perception, the serum proved effective
Souza et 54 | 8weeks | mesylateserum . : .
. Erythema | in reducing dark spots, redness, and making
al., 2021) TeraCeutic : .
index skin tone more even. These results suggest
TXVector™,
that cetyl tranexamate mesylate has great
potential as a safe and efficient skin
lightening active ingredient.
This study compared the effectiveness of two
types of treatments for melasma: a
0 ' combination of microneedling and
(Shamsi 4% TAfqutlon MASI tranexamic acid, and the use of 4%
Meymandi . . Score and | hydroquinone. The results showed that both
60 | 12 weeks | microneedling - L )
etal., and 4% HQ Melanin | treatments had similar effectiveness.
2020) C Index Although the combination treatment caused
ream A L 7
more significant redness initially, this side
effect was temporary and would disappear
within 3-5 days.
A comparison between the use of single
topical tranexamic acid and the combination
of tranexamic acid and vitamin C showed
that the group receiving the combination
(Kaikati et 10 | 8weeks 2% TA and 2% MASI therapy had a statistically significant
al., 2023) Vitamin C Score reduction in Melasma Area and Severity
Index (MASI) scores at week 4. These
findings are consistent with the literature
showing lower effectiveness of tranexamic
acid monotherapy.
Topical tranexamic acid (TA) combined with
laser therapy is an effective and safer
treatment option for difficult-to-treat
MASI melasma. TA acts directly on melanin,
0.5-1 mL of helping to inhibit tyrosinase activity in
(Zhou et . Score and . .
48 | 4 weeks 3% TA with - epidermal melanocytes by blocking the
al., 2024) Melanin . . S
Laser Index plasminogen activator system in epidermal
basal cells and keratinocytes. In addition, TA
also affects mast cells and skin blood vessels
by inhibiting angiogenesis through vascular
endothelial growth factor.
Analysis using a dermatoscope confirmed
. that topical TXA has a dual effect in the
TXA solution o
. treatment of melasma. In addition to
(Quetal., (30 mL, Yantai MASI o . .
90 | 4 weeks . . relieving pigmentation problems, TXA also
2021) Xianse Trading Score hel ird h | £1h
Co., Ltd) elps repair damage to the outer layer of the
N skin and reduces the sensitivity of blood
vessels, which is often the cause of melasma.
0.5% TA-
loaded Face masks containing 0.5% tranexamic acid
ethosomes . . S
o in ethosome form are highly effective in
andmoisturizers . . . ;
S improving skin texture and reducing redness
(Guo et al., (moisturizers MASI . . : ; .
88 | 3 months . in melasma-prone skin, especially in Asians.
2023) included Score i . .
. In addition, this mask can also help brighten
hyaluronic . : .
. the skin gradually, without causing
acid, glyc-erol A .
significant side effects.
, and glycol
propylene)
(Ramzan et 5%tranexamic MASI To find out how effective 5% tranexamic
100 | 12 weeks . . L .
al., 2023) acid cream Score acid cream is in removing dark spots on the
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Reserchers

Method

Duration

Dose

Evaluasion

Conclusion

face (melasma), researchers measured
changes in melasma scores before and after
treatment for 12 weeks. The results showed
that the cream was effective, affordable and
readily available to treat this often intractable
skin problem.

(Debasmita
etal.,
2022)

60

2 months

QS Nd:YAG
laser and
topical 3% TA
gel vs topical
3% TA gel and
microneedling

MASI
Score

Existing melasma treatment methods, such as
a combination of three types of drugs, have
significant side effects if used for a long
period of time. To overcome this, researchers
have developed a new treatment method.
Studies show that both microneedling and
laser, when combined with tranexamic acid
cream, can be effective and safe options for
treating melasma.

(Akhtar,
2023)

60

12
Weeks

TA Solution
5%

MASI
Score

Research shows that the use of 5%
tranexamic acid (TA) solution is effective for
treating melasma skin problems in South
Asians with dark skin. This finding provides
a new option for doctors to treat melasma,
especially in patients with darker skin tones.
However, further studies in larger groups are
needed to confirm the long-term safety and
effectiveness of this treatment.

(Bijalwan
etal.,
2024)

60

30-90
days

3% TA gel and
2 % glutathione

gel

MASI
Score

Both glutathione and tranexamic acid (TA)
can be used to treat melasma. However,
based on a 3-month study, glutathione
applied directly to the skin (topical) was
found to be more effective in reducing dark
spots, safer, and made patients feel better
compared to TA. However, more research
needs to be done on many people over a
longer period of time to confirm the long-
term benefits of glutathione use.

(Saleem et
al., 2021)

120

12 weeks

Topal 2%
tranexamic
acid (TXA)

MASI
Score

Tranexamic acid 2% cream is becoming a
popular choice in melasma treatment. It is
proven to give good results quickly with very
few side effects. The type of melasma with
the most visible changes is the type that only
affects the top layer of skin. However,
further research is needed to determine the
most appropriate dosage, long-term benefits,
and possible combination with other
treatments for more optimal results.

(Marpaung
etal.,
2021)

30

8 weeks

3% TA cream
with 4% HQ
cream

MASI
Score and
Melanin
Index

The use of a cream containing 3%
tranexamic acid (TA) and 4% hydroquinone
(HQ) proved to be very effective in reducing
dark spots on the face due to melasma,
especially in the type of melasma that only
affects the upper layers of the skin. The
effectiveness of the cream was evident after
4 and 8 weeks of use. However, only two
people experienced skin redness after using
the hydroquinone cream.

(Mawu et
al., 2024)

16

8 weeks

topical 10% TA
and 5% TA

MASI
Score

Tranexamic acid (TA) creams with 10% and
5% levels were shown to be effective in
removing dark spots on the face (melasma)
in women after being used for 4 to 8 weeks.
The results showed that 5% is effective
enough to treat melasma that only affects the
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Method

Reserchers N | Duration Dose Evaluasion Conclusion
top layer of the skin, so there is no need to
use higher levels.
The study proved that 5% tranexamic acid
cream encapsulated in liposomes is a good
. treatment option for melasma. The use of
5% tranexamic liposomes makes the cream more easily
(Gamea et 40 12 . .aC'd MASI absorbed into the skin. The combination of
al., 2022) Weeks in liposome Score . - Lo
this cream with PRP, which is a component
based cream ) .
of one's own blood, can increase the
effectiveness of the treatment. As a result,
dark spots on the face can disappear faster.
oral tranexamic
acid
(250 mg twice
da|[y) with The use of 3% tranexamic acid cream
topical 3% ; . . . .
S directly on the skin, combined with taking
tranexamic acid MASI Lo L .
. . . tranexamic acid medication, gives much
(Malik et (twice daily) vs | score and . .
100 | 6 months - better results in removing dark spots on the
al., 2019) cases had oral melanin e
Co . face (melasma) than the combination of
tranexamic acid index ; L S . 0
(250 mg taklng trar_wexamlc acid medication with 20%
. . azelaic acid cream.
twice daily)
with topical
20% azelaic
acid (daily).
TXA solution
(Kapron
ampoules 100 Microneedling is already effective for
(Saleh et rTlg/ MAS] brlghtenln_g the sk_ln. However, if this
42 | 2 weeks 1 ml; Sunny treatment is combined with the use of
al., 2019) - Score Lo :
Pharmaceutical, tranexamic acid cream, the results will be
Amoun, Egypt) more optimal and satisfying.
with
microneedling
A comparison between topical tranexamic
acid solution 5% and hydroquinone cream
. 3% in the treatment of melasma showed
5% TA solution . .
(Janney et 100 | 12 weeks | with 3% HQ MASI equivalent efficacy. However, 5%
al., 2019) 0 Score tranexamic acid solution was associated with
cream - :
a better safety profile, characterized by a
lower incidence of adverse events and higher
patient satisfaction.
combination of Combination therapy of 3% tranexamic acid
topical cream cream, 3% nicotinamide, and microneedling
of tranexamic MASI was shown to be effective in reducing the
(Irfanti et 23 | 12 weeks acid score and | MASI (Melasma Area and Severity Index)
al., 2021) 3%, melanin score and melanin index in melasma patients.
nicotinamide index This indicates that this combination therapy
3% and can be a good adjuvant in melasma
microneedling management.
Topical tranexamic acid, especially when
(Kaur et 40 | 8weeks 10% TA MASI ngE;?;da\slv:?h?r:ror:‘f)erdr::glgésrr?; qI'rte1?s.t
al., 2020) solution Score P Py )

combination has shown effectiveness in
reducing skin pigmentation.

The management of melasma requires a comprehensive approach, including protection against
sun exposure, the use of topical agents, procedural therapy, and combination therapy. Sun
protection is a key component, with the use of broad-spectrum sunscreens that contain high
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SPF to prevent ultraviolet exposure that worsens melasma. Topical therapy involves
brightening agents such as hydroquinone, tranexamic acid (topical or intradermal injection),
azelaic acid, tretinoin, and combinations of agents (e.g., combinations of three agents such as
hydroquinone, tretinoin, and corticosteroids). Transexamic acid (TXA) is an effective plasmin
inhibitor by inhibiting activity Urokinase-type plasminogen activator (uPA). TXA works by
preventing the conversion of plasminogens to plasmin in the basal layer of the epidermis. This
inhibited plasmin activity decreases the secretion of inflammatory mediators from
keratinocytes, such as prostaglandin E2, which can stimulate melanogenesis. This effect helps
reduce excessive melanin production and prevents hyperpigmentation (Maeda, 2022).

The exploration of tranexamic acid (TXA), both in topical and injectable form, is a significant
advance in the management of melasma. TXA has been shown to be effective in addressing
the pigment and vascular components of melasma, potentially offering a dual-action approach
in treatment. Transexamic acid (TXA), a plasmin inhibitor with anti-inflammatory and
bleaching properties, has emerged as a promising option for the treatment of melasma (Guo et
al., 2024). Topically applied tranexamic acid (TXA) shows penetration especially in the
epidermal and dermisal layers. In pharmacokinetic studies, TXA is distributed to the basal layer
of the epidermis, where melanogenesis occurs. This has a direct effect on the decrease in
activity urokinase plasminogen activator (UPA) in keratinocytes, which decreases melanin
production (Maeda, 2022). Studies show that topical TXA with a concentration of 2% can
provide a significant depigmentation effect without severe side effects, such as irritation or
sensibilization, which often occur in other depigmentation therapies. BPOM sets the maximum
level of tranexamic acid in topical preparations at 3%.

TXA decreases vascularization of the dermis by reducing angiogenic activity, which is often
increased in melasma patients. Excessive angiogenic activity can trigger chronic inflammation
and favor the formation of new pigments. By suppressing angiogenesis, TXA contributes to
the stabilization of the basal membrane and reduces the production of melanin associated with
excessive blood vessels (Maeda 2022). Various tranexamic acid (TA) formulations, such as
3%-10% creams, solutions, gels, and liposomal serums, showed a significant decrease in
Melasma Area and Severity Index (MASI) scores over a period of 4-12 weeks. Liposomal-
based formulations, such as in the study of Gamea et al. (2022), increase TA penetration and
reduce the risk of irritation. A 5% TA has been shown to be effective in most studies for
epidermal-type melasma, while a concentration of 10% is more suitable for mixed or refractory
melasma. Topical tranexamic acid is generally safe to use with minimal side effects such as
mild erythema, burning sensation, or itching. These side effects are often temporary and do not
require discontinuation of therapy.

Compared to hydroquinone (HQ) of 4%, topical TA has similar effectiveness but with lower
side effects, thereby increasing patient satisfaction (Janney et al., 2019). Topical TA combined
with vitamin C provides better results in reducing MASI scores than TA alone (Kaikati et al.,
2023). Combination with other modalities, such as microneedling, fractional CO2 laser,
iontophoresis, or azelaic acid, increases the effectiveness of therapy compared to TA
monotherapy. The combination gives better results than single topical use, especially for cases
of refractory melasma. Long-term studies with larger sample sizes are needed to confirm the
benefits of topical TA in combination therapy, such as with platelet-rich plasma (PRP) or
glutathione, which also show promising potential.

Conclusion

Based on the studies that have been conducted, topical tranexamic acid (TXA) has been proven
to be an effective and safe therapeutic agent for the treatment of melasma. Its mechanisms of
action include inhibition of the plasminogen system, reduction of angiogenic activity, and
inhibition of tyrosinase, which contribute to reducing melanin production and stabilization of
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the basal membrane. Liposomal-based formulations have shown increased penetration and
efficacy, with minimal risk of irritation. The combination of TXA with other modalities, such
as microneedling, fractional CO2 laser, and vitamin C, provides better results than
monotherapy, especially in cases of refractory melasma. Research shows that topical TXA is
well tolerated by patients, with mild side effects and higher levels of satisfaction compared to
hydroquinone. Long-term studies with larger sample sizes are needed to confirm the long-term
efficacy and safety of topical TXA, including its benefits in preventing melasma recurrence.
Innovative formulations, such as the combination of TXA with other depigmenting agents, or
with technologies such as laser-assisted drug delivery (LADD), need to be further explored to
improve the effectiveness of therapy.
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