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ABSTRACT 

Objective: To compare the efficacy of Intradermal Tranexamic acid and topical 20% Azelaic acid cream in the treatment of 
melasma.  
Study Design: Comparative prospective study.  
Place and Duration of Study: Dermatology department, Combined Military Hospital Peshawar, from Sep 2018 to Mar 2019.  
Methodology: A total of 116 female patients, at the outpatient department of dermatology at Combined Military Hospital 
Peshawar, were randomly assigned into two groups; group A (intradermal tranexamic acid) and group B (topical azelaic acid) 
by lottery method. Patients in group A received intradermal injection, while the participants of group B received topical 
azelaic acid only, fortnightly for 6 weeks. Melasma area severity index score was calculated for each patient in both groups at 
the start and at the end of the treatment.  
Results: The mean Melasma area severity index score in group A (intradermal tranexamic acid) before and at 6 weeks of 
treatment was 7.10 ± 2.94 and 5.27 ± 2.44, respectively. The mean Melasma area severity index score in group B (topical azelaic 
acid) before and at 6 weeks of treatment was 7.56 ± 2.57 and 5.76 ± 2.89, respectively. Efficacy of intradermal tranexamic           
acid, as poor response, good response and excellent response was 27.6%, 41.4% and 31% respectively. While, efficacy of topical 
azelaic acid group as poor response, good response and excellent response was 62.1%, 20.7% and 17.2% respectively. The 
difference was statistically significant, (p=0.001).  
Conclusion: It can be concluded that intradermal tranexamic acid is more effective as compared to topical 20% azelaic acid in 
the treatment of melasma.  
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INTRODUCTION 

Melasma is a chronic acquired hyperpigmentation 
of the skin characterized by light to dark macules or 
patches that more or less symmetrically involve the 
sun exposed areas; most commonly the face, neck and 
occasionally the forearms. It occurs mostly in women 
of reproductive age but can also occur in post-meno-
pausal women and men (10%)1. The prevalence of mel-
asma during pregnancy is variable in different coun-
tries. In Pakistan, melasma was identified in 46% preg-
nant women2.  

The precise etiology of melasma is unknown but 
many factors are known to cause it, including an expo-
sure to ultraviolet radiation, pregnancy, contraceptive 
pills, hormone replacement therapy, cosmetics and 
phototoxic drugs3. Among skin phenotypes, Fitzpat-
rick skin type IV is the most prone to develop melasma 
followed by Fitzpatrick skin type V4.  

Melasma distorts the appearance of an individual 
and tends to create an immense emotional and psycho-
logical distress for the patient. Women in our society 

are likely to have a stigma due to their appearance and 
they feel social isolation due to their disease. It ultima-
tely severely affects the quality of life5.  

Different treatment options have been tried in 
melasma including topical depigmenting agents (e.g. 
hydroquinone, alpha arbutin, mequinol, azelaic acid, 
magnesium ascorbyl phosphate, tretinoin and topical 
corticosteroids), chemical peels (e.g. salicylic acid, gly-
colic acid, kojic acid, lactic acid), dermabrasion and 
laser therapies (including Pico laser, Q-switched laser 
and intense pulsed light). They have been used over 
the time with different results1,7. Despite this variety of 
options, treatment is usually unsatisfactory with high 
recurrence rates. Therefore, there is a dire need to find 
an effective, swift and sustainable treatment option.  

Tranexamic acid, a traditional hemostatic drug, 
was accidentally discovered to be effective in melasma, 
when in 1979 Nijo in Japan found its effectiveness 
while treating chronic urticaria. It acts by inhibiting 
plasminogen activator. Plasminogen is present in kera-
tinocytes. Under the influence of plasminogen activa-
tor, it is converted into plasmin. Plasmin stimulates the 
release of arachidonic acid and its metabolites among 
which the most significant is Prostaglandin E2. Prost-
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aglandin E2 stimulates melanogenesis. Hence by inhi-
biting plasminogen activator, Tranexamic acid inhibits 
the melanogenesis1.  

Several studies have found that Tranexamic acid 
reduces pigmentation in melasma. It has been used 
topically, orally and intradermal 1,2,6,7.  

This study compares the efficacy of intradermal 
Tranexamic acid and 20% topical azelaic acid, which is 
a known, well tolerated and safe treatment8 for melas-
ma. This comparison has been done in order to estab-
lish intradermal Tranexamic acid as an effective treat-
ment option for melasma. No such comparative study 
with topical azelaic acid has been done previously. 

METHODOLOGY  

This comparative prospective study was carried 
out in the department of Dermatology, Combined 
Military Hospital Peshawar, from September 2018 to 
March 2019. Sample size was calculated to be 116 by 
using the hypothesis tests for two population propor-
tions (one sided test). Intradermal Tranexamic acid in 
group 1 (P1= 40%), topical Azelaic acid in group 2 (P2= 
63%)8,9. Taking level of significance 5% and Power of 
test 80%, using the following formula  

𝑛 = {𝑍1−𝛼 2P(1 − P) + Z1 − 𝛽 P1(1 − P1)

+  P2(1 − P2)}2 ÷ (P1 − P2)2 

A total of 116 female patients, aged between 25-45 
years, with melasma were enrolled in the study using 
consecutive, non-probability sampling technique. 
Study was started after taking approval from the ethics 
review committee of the institute. Consent form was 
signed by each patient. Patients who were suffering 
from some major medical illness were excluded from 
the study (screening was done by doing base line inv-
estigations including ECG, chest x-ray, random blood 
sugar, blood complete picture, liver and renal profile). 
Patients who had used any anti-melasma treatment in 
the past 3 months as well as those who were pregnant 
were also excluded from the study.  

For random allocation of patients in two equal 
groups, lottery method was used. All participants of 
group A received intradermal TXA injection, 20mg 
diluted in 0.8 ml of Normal saline fortnightly. The total 
dose of TXA per visit depended upon the total area 
affected by melasma. Hence every patient received 
from 1 to 3ml of the solution (20-60mg of TXA) per 
visit. The injections were given on day 1 and then after 
every two weeks till they received a total of three 
treatments. While the participants of group B received 
once daily application of 20% Azelaic acid only. Both 

groups used broad spectrum sunblock of sun protec-
ting factor (SPF) 60. The duration of treatment in both 
groups was 6 weeks, with follow up after every 2 
weeks. Those patients who still failed to show up on 
follow up despite reminders were subtracted from the 
total in the final results.  

MASI score was measured at the start and then        
at 6 weeks, in every patient of both groups. Statistical 
analysis was done using Statistical Program for Social 
Sciences (SPSS-22). Means and standard deviation 
were calculated for age, duration of illness, duration of 
sun exposure and MASI score (darkness of pigment, 
homogeneity of pigment, surface area involved).  

Qualitative variables like efficacy (poor, good and 
excellent response; implying a 25%, 25-74% and & gt; 
75% reduction in MASI score from baseline respec-
tively), marital status, use of contraceptives/drugs and 
sun exposure were presented in the form of frequen-
cies and percentages. Chi-square test was applied to 
compare the effectiveness of the two treatment moda-
lities.  

A p-value ≤0.05 (5%) was considered as signifi-
cant. For better elaboration of results, tables were used. 
Efficacy was stratified among age, duration of illness, 
marital status, use of contraceptives/drugs and sun ex-
posure to see effect modification using chi square test 
and keeping p-value ≤0.05 as significant.  

RESULTS 

Total 116 patients were enrolled in the study. The 
patients were distributed into two groups, group A 
(Intradermal TXA), 58 (50%) and group B, (TAA) 58 
(50%). The mean age, duration of illness and duration 
of sun exposure of the ITA patients (group A) was 
34.15 ± 3.64 years, 3.96 ± 1.93 years and 3.36 ± 1.08 
days, respectively. The mean MASI score in ITA pati-
ents before and after 6 weeks of treatment was 7.10 ± 
2.94 and 5.27 ± 2.44, respectively. All the demographic 
details of group A is given in table-I. There were 54 
(93.1%) patients married and 4 (6.9%) un-married in 
ITA group. Twenty three (39.7%) patients were used 
contraceptives/drugs in ITA group. History of daily 
sun exposure at least four hours or more for ≤6 months 
was 40 (69%) in ITA group.  

While, the mean age, duration of illness and 
duration of sun exposure of the TAA patients (group 
B) was 37.61 ± 3.97 years, 4.53 ± 2.32 years and 3.89 ± 
1.12 days, respectively. The mean MASI score in TAA 
patients before and after 6 weeks of treatment was 7.56 
± 2.57 and 5.76 ± 2.89, respectively. All the demograp-
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hic details of group B is given in table-I. There were 46 
(79.3%) patients married and 12 (20.7%) un-married in 
TAA group. Twenty seven (46.6%) patients were used 
contraceptives/drugs in TAA group. History of daily 

sun exposure at least four hours or more for ≤6 months 
was 54 (93.1%) in TAA group.  

Efficacy of ITA group as poor response, good 
response and excellent response was 16 (27.6%), 24 
(41.4%) and 18 (31%), respectively. While, efficacy of 
TAA group as poor response, good response and 
excellent response was 36 (62.1%), 12 (20.7%) and 10 
(17.2%), respectively. The difference was statistically 
significant, (p=0.001) (table-II). 

DISCUSSION 

Melasma is a very common cosmetic disorder, 
especially among Asians. Despite the many different 
treatment options available, it remains to be one of the 
most refractory conditions to treat with a high recurr-
ence rate. Tranexamic acid is a relatively new treat-
ment for melasma that is being used topically, orally 
and intradermal. However, there are inadequate stu-

dies that have evaluated localized tranexamic acid int-
radermal injection as an effective and safe method10.  

A split face controlled trial study by Nasrin Saki 
at Shiraz University of medical sciences, Iran in 2018, 
has shown that monthly intradermal Tranexamic acid 
(100mg/ml) can be more effective than 2% hydroquin 
one after 4 weeks of treatment but after 20 weeks,     
the overall improvement was not different with both 
treatments, suggesting a shorter onset of action with 
intradermal tranexamic acid10. In 2018, a study done   
by Zohreh et al, at the Skin Research Center, Shahid 
Beheshti University of Medical Sciences, Iran, showed 

that combination therapy with intradermal tranexa-
mic acid (100mg/ml) and 4% topical hydroquinone, 
given monthly was more effective than conventional 
4% hydroquinone monotherapy after 3 months in the 

treatment of melasma11.  

A randomized controlled trial study done by Patil 
at Maharashtra, India in 2019 showed that intradermal 
Tranexamic acid (4mg/ml) was more effective than 
topical triple combination (hydroquinone 2%, tretinoin 
0.025%, fluocinolone acetonide 0.01%) followed by 3% 
topical Tranexamic acid, after monthly treatment ses-
sions for 6 months12.  

In 2015, Elfar NN, in a randomized controlled 
trial on intradermal Tranexamic acid (4mg/ml) sho-
wed significant reduction in MASI core at week 24, but 
it was less effective than silymarin cream and 50% gly-
colic acid peeling7.  

A comparative study done between Intradermal 
Tranexamic acid and oral Tranexamic acid by Shetty   

Table-II: Efficacy in both groups.  

Variable  
Intradermal 
tranexamic 
acid (n=58) 

Topical 
azelaic acid 

(n=58) 

p-
value 

Poor response  16 (27.6%) 36 (62.1%) 

0.001 Good response  24 (41.4%) 12 (20.7%) 

Excellent response  18 (31%) 10 (17.2%) 

 

 

 
Figure: Before and after treatment with intradermal 
tranexamic acid. 

 

Table-I: Demographic characteristics of both groups.  

Variable  
Intradermal 

Tranexamic acid (n=58) 
Topical azelaic acid 

(n=58) 

Age (years)  34.15 ± 3.64 37.61 ± 3.97 

Duration of illness (years)  3.96 ± 1.93 4.53 ± 2.32 

Duration of sun exposure (days)  3.36 ± 1.08 3.89 ± 1.12 

Melasma area severity index score (before treatment) 7.10 ± 2.94 7.56 ± 2.57 

Melasma area severity index score (after treatment) 5.27 ± 2.44 5.76 ± 2.89 
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at J Institute of Medical Sciences, Karnataka, India, in 
2018 showed higher efficacy with intradermal Trane-
xamic acid (4mg/ml), given 3 weekly for 12 weeks as 
compared to oral 250mg Tranexamic acid was given 
twice a day for 12 weeks in the other group. Further-
more, the benefit of intradermal Tranexamic acid over 
oral Tranexamic acid is that it won’t cause any syste-
mic effects like headaches, menstrual irregularity, nau-
sea and back pain13.  

With more evidence showing the role of interac-
tion between keratinocytes and melanocytes in mela-
nogenesis, through the plasminogen activation system, 
it is justifiable to add Tranexamic acid as an adjuvant 
in the treatment of melasma. It can make a known 
treatment more effective and can make a recurrence 
less likely14 . 

Our study compared the efficacy of intradermal 
Tranexamic acid with 20% topical azelaic acid, with 
which it has not been compared previously in any 
study.  

Azelaic acid is a known treatment for melasma 
that inhibits tyrosinase and decreases hyper-pigmenta-
tion. It is well tolerated and has no known drug inter-
actions. Much improvement was seen in a study done 
by N J Lowe on dark skinned individuals (Fitzpatrick 
skin types IV-VI) treated with 20% Azelaic acid for         
24 weeks15. A study done by Farshi at Tehran, Iran in 
2011, in a randomized controlled trial on two groups of 
women with melasma revealed that 20% Azelaic acid 
cream may be more effective as compared to 4% hyd-
roquinone after 2 months of treatment16-18. However, 
there was no follow up data after 2 months of treat-
ment.  

This study shows that intradermal Tranexamic 
acid is more effective than 20% topical azelaic acid 
when treating melasma. However, a limitation of our 
study was a short treatment period that might not 
detect the long term side effects. Future studies should 
keep an eye on the dose of intradermal Tranexamic 
acid and the duration of treatment. We suggest cond-
ucting studies comparing the efficacy of intradermal 
Tranexamic acid with different concentrations and for 
longer duration of time.  

CONCLUSION 

It can be concluded based on the results of         
our study that intradermal tranexamic acid is more 
effective as compared to topical 20% azelaic acid in the 
treatment of Melasma. In terms of MASI score, intra-

dermal tranexamic acid is significantly effective as 
compared to topical azelaic acid.  
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