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Abstract
Introduction: Melasma is a localized, chronic pigmentary disorder marked by irregular hyperpigmented macules or patches and most
commonly occurs in women. It is chronic often-relapsing condition despite several treatments available and that causes negative
psychosocial effect in those affected. Current treatments such as hydroquinone, kojic acid and retinoids, among others, demonstrate
variable efﬁcacy and side-effect proﬁle. Melasma can often be refractory to treatment. Also, recurrences are common.
Methodology: A prospective open-label study was carried out between September 2018 to August 2019.Trenaxamic acid was given in
dosage of 250 mg BD for 3 months. Patients were evaluated at 15 days and thereafter at 1, 2, 3- and 6-months post treatment. Response
was assessed at each visit.
Results: 41 patients (31 females, 10 male) of melasma were included. Complete resolution occurred in 29 (70.73%) patients and partial
response was seen in 12(29.27%). No adverse events were seen in any patient.
Conclusion: Oral tranexamic acid is a promising modality in the treatment of melasma. It can not only reduce the development of
melasma, but also reduce the possibility of recurrence. TXA can be used as stand- alone therapy or as adjuvant to other treatment
modalities.
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Introduction
Melasma is a chronic, acquired symmetrical pigmentary
disorder characterized by gray brown macule and patches
affecting photo-distributed part of the face such as the bridge of
the nose, cheek, upper lip, forehead, and mandible. This
condition is more common in woman accounting for 90% of
cases. Men have been reported to represents only 10% of cases1.
Melasma is more common in individuals with Fitzpatrick skin
types 4-5 than those with fairer skin2. The exact pathogenesis of
melasma is likely multifactorial. Histopathology studies of
melasma showed hyperactive epidermal melanocytes, enlarged,
with prominent dendrites and increased synthesis of eumelanin.
There is an increased synthesis of melanosomes in melanocytes
and increased transfer of melanosomes to keratinocytes.
Melasma may be actually the consequence of genetically
predisposed hyperactive melanocytes, which can be stimulated
by UV light. Various modalities of treatments include sun
protection and topical depigment creams containing Azelaic
acid, Glycolic acid, Hydroquinone, Hydrocortisone,
Mometasone, Kojic acid, Fluocinolone, Tretinoin, Licorice
extract, Nicotinamide, and Arbutin, chemical peels,
dermabrasion and laser therapies have been utilized in different
studies with varying, not so satisfactory outcomes3,4,5.
Recently Tranexamic acid (TA) (trans-4-aminomethyl
cyclohexane carboxylic acid) has been introduced for the

treatment of melasma as a novel concept5.
Sun exposure of the skin leads to synthesis of plasmin activator,
which thereby increases plasmin activity in keratinocytes. This
plasmin leads to release of arachidonic acid (AA) via
phospholipase A26. Repeated UV damage leads to increased
production of mast cell tryptase which weakens and damages the
basement membrane, a condition seen in melasma.
Contraceptive pills and pregnancy have also shown to increase
serum plasminogen activator that can activate the melanogenesis
process7. TA prevents UV-induced pigmentation by interfering
with the plasminogen binding to the keratinocyte6. This reduces
free AA and thereby reduces prostaglandins in the melanocytes.
It also prevents
angiogenesis by blocking the action of plasmin. It also reduces
VEGF and endothelin 1 (ET)1; both may be responsible for
increased vascularity in melasma8.
Methodology
A Prospective open-label study was conducted on 41 clinically
diagnosed melasma patients. Patients were selected from among
those coming to our department during 1 year between
September 2018 to August 2019. This study included adult men
and women with melasma between age group of 20 and 50 years.
Patient with a history of bleeding disorders, use of oral
anticoagulant drugs or any other photosensitizing drugs such as
nonsteroidal anti-inﬂammatory drugs, tetracycline,
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The depicted graph is showing the trend line of the difference of
baseline Pre MASI score and Post MASI score at 3 months
follow. The difference of baseline Pre MASI score and Post
MASI score are showing proportionately equal zig-zag trend.
The rate of change is showing sharp upward and downward
movements. The possible reason behind the same is the
application and outcome of drug is taking place very effectively
graph-2.

spironolactone, phenytoin, carbamazepine and other
concomitant medical history and use of other depigmenting oral
or topical agents in past 1 month were exclusion criteria.
Additionally, females with a history of pregnancy/lactation or
use of OCP/HRT at the time or during the past 12 months were
excluded from the study. Tranexamic acid was given in dosage of
250 mg BD for 3 months. Patients were evaluated at 15 days and
thereafter at 1, 2, 3- and 6-months.
Assessment
To assess response, clinical photographs were taken at each visit;
Melasma area and severity index (MASI) scores were calculated
at the beginning and end of therapy. Subjective response to
treatment, according to patient, was graded at the end of the
study as follows: no response, no improvement; mild response,
<25% improvement; moderate response, 25%-50%
improvement; good response, 50%-75% improvement and
excellent response, >75% improvement9. Any complications
and side effects were also noted during these follow-ups. For
another 3 months after treatment, the patients were examined at
monthly intervals to look for any relapse and complication.
Histopathology was not carried due to apprehension of patients
as it involved the face.
Results
Out of 41 patients the number of women was more (31)
compared to men (10) as shown in Table- 1 and graph-1.

Graph 2: Changes in Pre and Post MASI Scores
A ﬁve-point Likert type grading scale was used by another fellow
dermatologist to assess the serial photographs. There
were29.30% patients who reported 50-75% improvement and
70.7% were reported 75-100% improvement respectively with p
value less than 0.05 (P=0.022) which was statistically signiﬁcant
table-2 and graph-3
Table 2: Dermatologists-assessed Clinical Improvement
Response

Frequency

Percentage

0-25 %

0

25 -50 %

0

0
0

50 -75 %

12

29.3

75 -100 %
p-value

29

70.7

0.022

Table 1: Gender Distribution of Patients
Gender
Male
Female
p-value

Frequency
10
31

Percentage
24.4
75.6
0.000

Graph 3: Dermatologists-assessed Clinical Improvement
Among the 41 patients 12.2% patients were very satisﬁed with
the treatment and 87.8% were strongly satisﬁed. The difference
was signiﬁcant with p value less than 0.05 (P=0.000) table-3 and
graph-4.
Graph 1: Gender Distribution of Patients
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Table 3: Patients satisfaction
Patients satisfaction

Frequency

Percentage

Strongly Dissatisﬁed

0

0

Dissatisﬁed

0

0

Satisﬁed

0

0

Very Satisﬁed

5

12.2

Strongly Satisﬁed

36

87.8

p-value

0.000

Graph 4: Patients satisfaction
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phospholipase A2 which participates in the production of
arachidonic acid from membrane phospholipids is a precursor to
prostaglandins E2 and leukotrienes which can lead to
melanogenesis11. Plasmin also leads to release of basic ﬁbroblast
growth factor which is a potent melanocyte growth factor.
Hence, tranexamic acid prevents binding of plasminogen to
keratinocyte which results in less arachidonic acid and
diminished ability to produce prostaglandins and subsequently
reduces melanogenesis in melanocyte12.
In 1979, Nijor was the ﬁrst to study and report on the action of
tranexamic acid in melasma13. In 1985, Hajime et al. showed the
forty patients aged 20-60 years had their melasma reduced in
severity with 1-1.5 g daily oral tranexamic acid in 10 weeks'
time14. We noticed similar results with lower doses.
In 2013 Cho et al. performed the ﬁrst controlled trial by
administering 500mg/day TXA as an adjuvant to patients treated
with intense pulse light or neodymium-doped yttrium aluminum
garnet laser. Six-month treatment led to signiﬁcant
improvement15. Comparably we got signiﬁcant improvement
only with TXA.
In 2018, Khurana et al16. performed a similar study in India to
compare the oral administration of TA and microinjection of TA.
The intralesional group received localized microinjections of TA
at a dose of 4mg/ml on a monthly basis where the oral group
received oral TXA at a dose of 250 mg twice daily. Among 32
patients in oral group 24 patients showed 50-75% improvement
and 8 showed >75% improvement. In the intralesional group, out
of 32 patients only 14 patients showed 50-75% improvement and
3 showed >75% improvement. They achieved good results with
oral TXA as we got in our study.
Conclusion
Oral Tranexamic acid is a promising modality in the treatment of
melasma. TXA is possibly the only treatment for melasma that
can prevent the activation of melanocyte by sunlight, hormonal
inﬂuence, and injured keratinocyte (after UV exposure,
chemical peeling, laser) through the inhibition of the PA
activation system. It can not only reduce the development of
melasma, but also reduce the possibility of recurrence. TXA can
be used as stand- alone therapy or as adjuvant to other treatment
modalities. Due to Sparsity of oral tranexamic acid study in
literature, further studies are required.
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Figure-1 & 2: shows example of clinical improvement
in some of patients. (Pre and after 3 month of treatment)
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