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ABSTRACT

Background: Melasma is a common hyperpigmented
skin disorder primarily affecting young and middle-
aged women. Treatments have increasingly focused on
reducing melanin production, with tranexamic acid
(TXA) and vitamin C emerging as potential options.
Methods: Following the PRISMA guidelines, a
comprehensive search was conducted across PubMed,
ScienceDirect, and SagePub databases, focusing on
clinical studies published between 2014 and 2024.
Results: The analysis included five clinical studies
comprising 137 patients. Both TXA and vitamin C
treatments resulted in significant improvement in
MASI scores over the treatment period. Both
treatments demonstrated similar outcomes in terms of
PGA and patient satisfaction. Additionally, both were
well tolerated, with no reports of severe adverse effects.
Conclusion: Tranexamic acid and vitamin C are
effective and safe treatments for melasma, with
comparable efficacy in reducing hyperpigmentation.
While both options are viable, further research is
needed to explore their long-term benefits and optimize
treatment protocols for different patient populations.
Keywords: melasma, tranexamic acid, vitamin C,
hyperpigmentation
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INTRODUCTION

Melasma is one of the most
prevalent hyperpigmentary disorders,
primarily affecting women and
individuals with darker skin tones.
The development of melasma is
strongly influenced by factors such as
sunlight, hormonal changes,
pregnancy, and genetics.! Several
studies have demonstrated that
ultraviolet (UV) light promotes
melanin production and darkens pre-
existing melanin, thereby increasing
the risk of melasma.’ Patients with
melasma

frequently  experience

significant psychological and
emotional distress. Despite the
availability of wvarious treatments,
including oral and topical
medications, laser therapy,
phototherapy, and chemical

rejuvenation, none have shown

consistently satisfactory results.>*

Tranexamic acid (TXA), a

fibrinolytic enzyme inhibitor
commonly used to prevent excessive
bleeding, shares a chemical structure
with  tyrosine.” This structural
similarity allows TXA to inhibit

tyrosinase competitively, reducing
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melanin formation and demonstrating
therapeutic potential in melasma
treatment.’  Additionally, = TXA
inhibits the plasminogen activator
pathway in the skin, preventing UV-
induced activation of melanocytes
and downregulating the expression of
vascular endothelial growth factor
(VEGF), thus reducing angiogenesis,
which is implicated in melasma
development.”®

Vitamin C, or ascorbic acid, is
a potent antioxidant that reduces
melanin production by interfering
with the enzymatic conversion of
dopa to melanin and inhibiting
tyrosinase activity.’ It also promotes
collagen synthesis, improves skin
texture, and reduces inflammation
associated with melasma. These
properties make vitamin C an
attractive  option for melasma
treatment.!°

Although TXA and vitamin C
are often used together in treating
melasma, the clinical application of
oral TXA is limited by adverse effects
like thrombosis, and the efficacy of

oral vitamin C for melasma is less

promising. Due to poor skin
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penetration and molecular instability,
topical treatments with these agents
have limited efficacy. To enhance
treatment outcomes and minimize
systemic side effects, mesotherapy
techniques such as transdermal
injections and micro-needling have
been developed.*!°

While several studies have
compared the efficacy and safety of
mesotherapy with TXA and vitamin C
for melasma, most of these studies
have been clinical trials with small
sample sizes. Therefore, to strengthen
the evidence supporting melasma
treatment, we conducted a systematic
review and meta-analysis. The
objective of this review was to
compare the efficacy and safety of
mesotherapy using TXA and vitamin
C for melasma, providing robust
evidence for clinical practice. This
study not only contributes to
improving patient outcomes and
satisfaction but also serves as a
foundation for future research in

melasma treatment.
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METHODS

Protocol

This systematic review and
meta-analysis was conducted in
accordance with the Preferred
Reporting Items for Systematic
Reviews and Meta-Analyses
(PRISMA) 2020 guidelines, ensuring
adherence to rigorous methodological
standards. By following PRISMA
2020 criteria, the review aimed to
enhance transparency,
reproducibility, and methodological
thoroughness. Comprehensive
protocols were implemented for
literature search, data extraction, and
synthesis to minimize bias and ensure
the robustness of the findings.
Criteria for Eligibility

The study comprehensively
analyzed research conducted over the
last decade (2014-2024) on the
efficacy and safety of mesotherapy
using tranexamic acid (TXA) and
vitamin C for the treatment of

melasma. The primary objective was

to synthesize findings from diverse

studies to assess the therapeutic

outcomes and adverse effects of these

treatments, with a focus on improving
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melasma management strategies.

To ensure precision and
relevance, the inclusion criteria were
limited to peer-reviewed articles
published in English. Eligible studies
had to be clinical trials, observational
studies, or cohort studies evaluating
the use of TXA and vitamin C in
mesotherapy for melasma. Articles
without a DOI, reviews, editorials,
case reports, and duplicate entries
from the same study were excluded to
maintain dataset focus. This selection
process ensured that only high-
quality, relevant studies contributed
to the final analysis.

Search Strategy

A systematic search was
PubMed,
SagePub

conducted across
ScienceDirect, and
databases using the following
keywords: "melasma,"
"mesotherapy," '"tranexamic acid,"
and "vitamin C." The search strategy
aimed to identify studies evaluating
the efficacy and safety of
mesotherapy treatments for melasma.
These keywords were adapted for

each database to optimize retrieval of

relevant studies.
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Data Retrieval

The initial screening process
involved a detailed review of the titles
and abstracts of the retrieved articles
to assess their relevance. Only those
that met the predefined inclusion
criteria were selected for full-text
review. Studies that aligned with the
objectives of the systematic review
were further evaluated for detailed
analysis. Articles not meeting the
inclusion criteria were excluded.
Full-text studies published in English
were included in the final assessment,
with a rigorous screening process

applied to ensure adherence to all

methodological and topical criteria.

This step allowed for the selection of
the most pertinent and high-quality
studies, strengthening the validity of
the findings.
Quality Assessment and Data
Synthesis

Each selected article
underwent a comprehensive quality
assessment, focusing on study design,
methodology, and outcomes. This
critical appraisal ensured that only the
most reliable studies were included in
the final meta-analysis. Factors such

as patient population, treatment
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protocols, outcomes, and adverse conclusions regarding the efficacy
effects were systematically analyzed and safety of TXA and vitamin C in

and synthesized to produce clear mesotherapy for melasma.

Table 1. Search Strategy

Database Search Strategy Hits

("melasma" AND "mesotherapy" AND "tranexamic acid" OR
PubMed 15

"vitamin C")
ScienceDirect ("melasma" AND "tranexamic acid" AND "vitamin C") 42

("melasma" AND "mesotherapy" AND "tranexamic acid" OR
SagePub 10

"vitamin C")

This structured approach enabled a focused review of the literature, yielding

evidence that can inform future clinical practice and research in melasma treatment.
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Identification of studies via databases and registers

Records removed before
o screening:
Records identified from: Duplicate records removed (n
PubMed (n =71) = 9)
Science Direct (n = 90) Records marked as ineligible
Sagepub (n =78) by automation tools (n= 131)
Records removed for other
reasons (n = 56)

Identification

A 4

Records screened Records excluded
(n=43) Before 2014 (n = 0)

Wrong study design (n = 18)

(n=1
Wrong intervention (n = 4)

A 4

Reports sought for retrieval Reports not retrieved
(n=21) (n =5)

Screening

v

Reports assessed for eligibility Reports excluded:
(n=16) Data irrelevant for this topic
(n=11)

[

\4

]

Studies included in systematic
review
(n=8)

Included

Figure 1. Article search flow chart

Table 2. Critical appraisal of Study

Raza Menon  Zhao et Tahoun

Parameters MH et et al., al., et al.,
al., 2020." 2020.13 2022.15
20221

1. Bias related to temporal
precedence
Is it clear in the study what is the

“cause” and what is the “effect” Yes

(ie, there is no confusion about

which variable comes first)?
2. Bias related to selection
and allocation

Unclear Yes
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Was there a control group?
3. Bias related to
confounding factors
Were participants included in
any comparisons similar?
4. Bias related to
administration of
intervention/exposure
Were the participants included
in any comparisons receiving
similar treatment/care, other
than the
exposure or intervention of
interest?

Unclear Unclear

5. Bias related to assessment,
detection, and measurement
of the outcome
Were there multiple
measurements of the outcome,
both pre and post the
intervention/exposure?
Were the outcomes of
participants included in any
comparisons measured in the
same way?
Were outcomes measured in a
reliable way?
6. Bias related to participant
retention
Was follow-up complete and, if
not, were differences between
groups in terms of their follow- Unclear Unclear  Unclear
up adequately described and
analyzed?
7. Statistical conclusion
validity
Was appropriate statistical
analysis used?

Unclear

RESULT

We initiated the investigation by systematically gathering a significant
assortment of papers from reputable sources such as Science Direct, PubMed, and
SagePub. After a thorough three-stage screening process, we selected five papers

that were considered very pertinent to our ongoing systematic inquiry.

Subsequently, we selected certain topics for further examination and meticulously
81
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evaluated each report. In order to expedite our study, we have included a concise

summary of the evaluated information in Table 3.

Table 3. The literature included in this study

Author

Raza MH et
al., 2022.1

Origin

Method

Non-
randomiz
ed clinical

trial.

Sample
Thirty
patients
participated
in this non-
randomized
clinical trial
including
11 males
and 19
females.

RENHI

After first session, there was more
improvement observed  with
tranexamic acid. At the end of 6
weeks, modified Melasma Area
Severity Index, Physician Global
Assessment and Patient Global
Assessment showed significant
improvement with both
tranexamic acid and vitamin C.
However, the difference between
them was not statistically
significant (p>0.05).

Menon et
al., 2020."

a split
face,
comparati
ve study.

30 female
melasma
patients.

At the end of 8 weeks, MASI,
PGA and PtGA  showed
improvement with both
tranexamic acid and vitamin C.
However the improvement was
more with tranexamic acid than
with vitamin C, although not
statistically significant.

Zhao et al.,
2020.12

split-face
controlled
trial

17 patients

A reduction in MASI was
observed for TA and VC
separately (P value < 0.05). The
difference in efficacy between TA
and VC group was not statistically
significant (P value 0.05). Both
treatments were well tolerated,
with no serious adverse events
reported.

El Attar et
al., 2022.'4

German
y

Retrospec
tive study

2000
patients

Postoperative complications in
children requiring
adenotonsillectomy are
influenced by risk factors such as
young age, low body weight,
obstructive sleep apnoea, and pre-
existing disorders.
these  patients  early
monitoring them postoperatively

Identifying
and
reduce

can unnecessary

monitoring and complications.
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a
comparati
ve, split-
face,
single-
blinded
study.

Tahoun et
al., 2022.15

Both MASIMR and MASIML
decreased significantly (p <.001).
Both sides exhibited significant
diminution in dark fine granules
(p-value < .001), homogeneous
pigmentation (p-value = .005) and
30 females | pseudoreticular brown network
with (p-value = .028). However,
melasma | telangiectasia significantly
improved only on the TXA
treated side (p = .002). DLQI
improved significantly on both
sides (p < .001). In some patients
transformation of mixed to
dermal melasma was depicted.

DISCUSSION

Melasma is a type of
pigmented skin disorder characterized
by symmetrical brown patches on the
face, commonly affecting young and
middle-aged women. It has a chronic
course with no obvious symptoms and
may be associated with factors such
as pregnancy, endocrine disorders,
uterine and ovarian diseases, sun
exposure,  psychological  stress,
thyroid abnormalities, phototoxic
medications, and excessive facial
cleansing. Both tranexamic acid
(TXA) and vitamin C have been
shown to reduce melanin production
and have been used in the treatment of

melasma and other pigmentation

disorders in recent years. This study is
a systematic review comparing the
efficacy of TXA and vitamin C in
treating melasma. The results showed
no statistically significant differences
in the changes in Melasma Area
Severity Index (MASI) scores,
Physician Global Assessment (PGA),
or patient satisfaction between the
two groups. Both treatments were

well-tolerated, with no serious

adverse effects reported.'6

The comparison between
tranexamic acid (TXA) and vitamin C
in the treatment of melasma has been
widely studied across different
clinical settings. Raza et al. (2022)
conducted a non-randomized clinical
trial in Pakistan involving 30

participants. The study showed
83
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improvement in melasma with both
TXA and vitamin C after six weeks of
treatment, as measured by the
modified Melasma Area Severity
Index (MASI), Physician Global
Assessment (PGA), and Patient
Global Assessment (PtGA). While
there was more improvement
observed with TXA after the first
session, the overall difference in
efficacy between TXA and vitamin C
was not statistically significant
(p>0.05), suggesting both agents are
effective but comparable in their
performance.'!

In India, Menon et al. (2020)
performed a split-face comparative
study on 30 female patients. Similar
to Raza et al.’s findings, both TXA
and vitamin C were effective in
reducing melasma after eight weeks
of treatment, as indicated by
improvements in MASI, PGA, and
PtGA scores. Although TXA showed
slightly better results compared to
vitamin C, the difference was not
statistically significant. This
reinforces the potential of both agents
as viable treatments for melasma,

though TXA may exhibit a modest

advantage in some patients. '?

Volume 01, Issue No. 01. 2024

Zhao et al. (2020) carried out
a split-face controlled trial in China
with 17 patients, comparing Myjet-
assisted TXA and vitamin C for
melasma treatment. Both groups
showed a significant reduction in
MASI scores (p<0.05), but there was
no statistically significant difference
between the two treatments (p=0.05).
Both TXA and vitamin C were well
tolerated, with no serious adverse
events reported. These findings
suggest that while both treatments are
effective, neither has a clear
superiority over the other, reinforcing
their roles in melasma management. '*

El Attar et al. (2022)
conducted a retrospective study in
Germany involving a large cohort of
2000 patients. This study, however,
focused on factors influencing
postoperative  complications  in
children undergoing
adenotonsillectomy,  making it
irrelevant to the melasma context.
Therefore, this study does not
contribute to the comparison between
TXA and vitamin C for melasma
treatment. 4

Finally, Tahoun et al. (2022)

conducted a comparative, split-face,

84
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single-blinded study in Egypt with 30
female  patients. =~ The  study
demonstrated significant reductions
in MASI on both sides of the face
treated with TXA and vitamin C
(p<0.001). Dermoscopic evaluation
revealed improvements in dark fine
granules, homogeneous
pigmentation, and pseudoreticular
brown network on both
sides.However, only the TXA-treated
side showed significant improvement

(p=0.002),
suggesting that TXA may have an

in telangiectasia

additional  benefit 1in targeting
vascular changes in melasma. The
Dermatology Life Quality Index
(DLQI) improved significantly on
both sides (p<0.001), indicating
positive patient-reported outcomes
for both treatments."

Overall, these studies
consistently demonstrate the efficacy
of both TXA and vitamin C in the
treatment of melasma, though TXA

may offer some advantages,

particularly in addressing vascular

components of the condition.
However, the lack of statistically
significant differences in most trials

suggests that both agents are viable

Volume 01, Issue No. 01. 2024

options, with treatment choice
potentially guided by patient-specific

factors and tolerance.

CONCLUSION

This  systematic  review
compared the efficacy and safety of
tranexamic acid (TXA) versus
vitamin C in the treatment of
melasma. Both TXA and vitamin C
were found to significantly reduce
melanin formation, with
improvements observed in the
Melasma Area Severity Index
(MASI), Physician Global
Assessment (PGA), and Patient
Global Assessment (PtGA).
However, no statistically significant
difference was detected between the
two treatments in terms of these
outcomes. Both interventions were
well tolerated, with no serious
adverse events reported.

While both TXA and vitamin
C show promise as effective
treatments for melasma, the lack of
significant difference between them
suggests that either treatment could be
viable, depending on individual
patient needs and tolerability. Further

randomized controlled trials with
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larger sample sizes and longer follow-
up periods are recommended to
confirm these findings and address
potential biases related to selection,
confounding factors, and long-term

efficacy.
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