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/ ABSTRACT \\

Background: Melasma, a common dermatological problem which has no standard recom-
mended therapy. This study aimed to compare the clinical efficacy of combined trichloroace-
fic acid peel and ascorbic acid with frichloroacetic acid peel alone in epidermal melasma.

Methods: A quasi-experimental study was conducted on 148 patients with epidermal melas-
ma, in the dermatology department of Pak Emirates Military Hospital, Rawalpindi from August
2019 to January 2020. Patients were randomly allocated into two groups; Group A (n=74) was
given trichloroacetic acid peel 20% (weekly) plus ascorbic acid cream (once daily). Group B
(n=74) was given frichloroacetic acid peel alone (weekly). Melasma Area and Severity Index
(MASI) scores were calculated at baseline visit, 6" week and 3 month. Efficacy was measured
as a reduction in post-tfreatment MASI score to <10. Post-stratification Chi-square test was
applied considering p-value <0.05 as statistically significant.

Results: The mean age of patients was 31.63+8.20 years with a predominance of female
gender 117(79.1%). The mean duration of persistence of melasma symptoms was 42.59+21.56
months while Fitzpatrick type IV (51%) was revealed as the dominant skin type. MASI score at
the baseline, 6™ week and 39 month visits were 18.11£3.49, 12.48+3.16 and 7.74+3.91, respec-
fively. Overall, the treatment was efficacious in 106(71.6%) patients. Reduction in MASI score
was significantly higher in group A (83.8%) than group B (59.5%).

Conclusion: The combination of trichloroacetic acid peel and ascorbic acid was more effec-
five than trichloroacetic acid peel alone (p=0.001) in the freatment of epidermal melasma.
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INTRODUCTION skin that appears exclusively in sun-exposed areas,

Melasma is an acquired circumscribed, brown, or mostly on the face. It is more common in women
sometimes greyish brown hyperpigmentation of the accounting up to 90% of cases, though cases in
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men have also been reported'. It is a common
disorder affecting millions of people worldwide, with
exact prevalence varying between 1.5% to 33.3%
depending on the population?. The condition is
more common in higher skin types (Fitzpatrick skin
types I, IV and V) especially in people of East Asian,
South-East Asian, and Hispanic origin with intense
ultraviolet exposure.

The exact pathogenesis of melasma remains
unknown but factors postulated in the pathogenesis
include genetic predisposition, exposure to sunlight,
oral estrogen-progesterone therapies, pregnancy,
thyroid dysfunctions, cosmetics and certain drugs
like anti-epileptic agentsd. The Wood's lamp exam-
ination classified melasma into three types i.e.
epidermal melasma, dermal melasma and mixed

type*.

Melasma is common but difficult o treat medical
due to ifs recurrence. The currently available thero-
peutic opfions include hypo-pigmenting agents,
broad-spectrum sunscreens, chemical peels and
different physical modalities like cryosurgery and
laser therapy®. Various topical agents have been
used but no single agent has been proven fo be
effective in the management of melasma for all
patientsé'°, Chemical peeling is considerably safe
and used in a variety of dermatological conditions
besides melasmaé. It is divided into superficial,
medium and deep chemical peels depending on
the therapeutic intent and the kind of peeling
agent used'. It causes chemical burn-induced
exfoliation of the superficial layers of skin’.

Trichloroacetic acid (TCA) peel is used as both
superficial depth (10-25% concentration) and
deeper depth (35% concentration) peel. It has
been well studied and found versatile in its ability to
clear melasma’’. Its effectiveness can be increased
by combining with other suitable therapeutic
agents. TCA peel alone has a reported efficacy of
66% whereas the combination of TCA peel and
fopical magnesium ascorbyl phosphate has an
efficacy of 81% >''. As 5% ascorbic acid is compara-
ble in efficacy to 4% hydroquinone but with lesser
side effects, so ascorbic acid is a novel alternative'.
It suppresses melanin synthesis by its anfi-oxidant
effect or by inhibiting tyrosinase'®.

The objective of this study was to evaluate the
efficacy of combined TCA peel plus topical ascor-
bic acid versus TCA peel alone because to the best
of our knowledge such comparative study has
never been conducted in our local population. The
results can be shared with regional dermatologists
along with a recommendation to adopt this drug
combination in patients with epidermal melasma.
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METHODS

A quasi-experimental study was conducted in the
dermatology department of Pak Emirates Military
Hospital, Rawalpindi from August 2019 to January
2020 after taking approval from the ethical and
research committee. One hundred and forty-eight
patients of both genders and age groups between
18-60 years were selected from the oufpatient
setting through a non-probability convenient
sampling fechnique using a 5% level of significance,
90% power of a test. The 87% proportion of effec-
fiveness of Trichloroacetic acid peel plus ascorbic
acid cream and 67% proportion of effectiveness of
Trichloroacetic acid peel alone in the treatment of
melasma'4, Patients with Fitzpatrick skin type lll, IV, or
V suffering from epidermal melasma for more than 3
months and having MASI (Melasma Area and
Severity Index) score 212 was enrolled in the study.
Whereas, patients with dermal or mixed melasma,
Fitzpatrick skin type I, Il or VI, those with keloids, histo-
ry of hypertrophic scars, recurrent herpes simplex
infections, or who received treatment for melasma
in the last 3 months were excluded from the study to
avoid biasness.

After taking informed consent from participants,
detailed history and clinical examination were
carried out. The eligible patients were randomly
allocated into two groups (74 each). Patients in
group A were subjected to combination therapy
i.e., Trichloroacetic acid peel 20% (weekly) plus
Ascorbic acid cream (once daily) while patients in
group B were subjected to Trichloroacetic acid peel
20% alone (weekly). Peeling was done weekly for 6
weeks and MASI scoring was done at the initial
baseline visit, 6™ week and 39 month of the freat-
ment. It is a reliable and systematic scoring of
melasma severity that takes info account the meao-
surement of the area involved by allocating pre-de-
termined percentages to various areas of the face,
darkness of the involved area by an arbitrary grad-
ing in comparison to the surrounding normal skin'>1¢,
The range of the total score is 0 to 24. Efficacy of the
sfudy drugs was measured as reductfion in
post-freatment MASI score to 10 or below. All the
observations, MASI scoring and peeling procedures
were conducted under the supervision of an expert
dermatologist.

After recording data in a pre-designed proforma, ifs
analysis was done using SPSS version 20. Mean+SD was
calculated for numerical variables like age, duration
of melasma and MASI scores. Frequencies and
percentages were calculated for categorical
variables like gender, efficacy, and skin types. Effica-
cy in both freatment groups was stratified among
gender, age, skin types, baseline MASI score and
duration of symptoms to see the effect modification.
Post-stratification Chi-square test was also applied
considering p<0.05 as statistically significant.
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RESULTS

In this experimental study, 148 patients of epidermal
melasma were enrolled having a mean age of
31.6318.20 years and predominance of female
gender i.e., 117 (79.1%). The mean duration of
melasma symptoms was 42.59+21.56 months. Most
of the patientsi.e., 81 (54.7%) were in the age group

>30 years whereas 67 (45.3%) patients were of age
<30 years. The Fitzpatrick skin type analysis revealed
type IV as the most dominant skin type (51%)
followed by type Il (35%) and type V (14%). The
mean MASI score at the baseline visit, 6™ week and
394 month were 18.11£3.49, 12.48+3.16 and
7.74x3.91, respectively.

Table 1: Comparison of variables between treatment groups.

(ST Group B
Parameter (Trichloroacetic acid peel (Trichloroaceﬁg acid peel) p-Value®
+ Ascorbic acid) P
Age (years) 31.82+8.23 31.43+8.22 0.772
Duration (months) 44,22+20.47 40.96+22.61 0.360
Baseline MASI score 17.99+£3.48 18.24£3.52 0.656
MASI score in éth week 10.66+4.42 12.28+3.17 0.001
MASI score in 39month 6.62+3.36 8.23+4.34 0.012

‘Independent sample t-test, MASI: Melasma Area and Severity Index.

In Table 1, a comparison of the quantitative data is
made between two treatment groups. At the start
of treatment, no significant difference was
observed in ferms of mean age, duration of symp-
toms and MASI scores. However, in the 6" week and
39 month, a significant reduction in mean MASI

scores was recorded in group A versus group B with
a respective p-value of 0.001 and 0.012 revealing
greater efficacy of group A combination therapy as
shown in Figure 1. Overall, both treatments were
found to be effective in 106 (71.6%) patients.

Treatment Efficacy
100.00% 83.80%
80.00%
59.50%
& 60.00%
S 40.50%
£ 40.00%
20.00% 16.20%
0.00% -
Effective Non- Effective
Groups
m GROUP A (TCA peel + Ascorbic acid) GROUP B (TCA peel alone)

Figure 1: Comparative efficacy of the drugs.

To see the effect modification, data were stratified
among different groups as mentioned in Table 2
and Figure 2. The combination therapy used in
Group A showed more promising results than Group
B, particularly in certain categories like age <30
years, female gender, Fitzpatrick skin type IV, dura-
fion of melasma <45 months, >45 months and base-

line MASI score >17 with a respective p-value of
0.006, 0.004, 0.005, 0.031, 0.011 and 0.007. However,
the results were different in some categories like
age>30 years and baseline MASI score <17 but they
did not reach the level of significance (p-value
0.053 and 0.055).
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Table 2: Stratification of drug efficacy among different groups, age, and gender.

Sidra Syeda et al.

Group A Group B
(TCA peel + Ascorbic acid) (TCA peel)
Eficacy Count W:":::Jn- Within Count WIrT:Jn- Within pralve
g 7 P efficacy% g % P Efficacy %
Comparison of efficacy among groups for age <30 years
Effective 28 87.5% 58.3% 20 57.1% N.7%
Non-effective 4 12.5% 21.1% 15 42.9% 78.9% 0.006
Total 32 100% 47.8% 35 100% 52.2%
Comparison of efficacy among groups for age >30 years
Effective 34 81% 58.6% 24 61.5% 4.4%
Non-effective 8 19% 34.8% 15 38.5% 65.2% 0.053
Total 42 100% 51.9% 39 100% 48.1%
Comparison of efficacy among groups for the male gender
Effective 16 88.9% 64% 69.2% 36%
Non-effective 2 11.1% 33.3% 4 30.8% 66.7% 0.172
Total 18 100% 58.1% 13 100% $1.9%
Comparison of efficacy among groups for the female gender
Effective 46 82.1% 56.8% 35 57.4% 43.2%
Non-effective 10 17.9% 27.8% 26 42.6% 72.2% 0.004
Total 56 100% 47.9% 61 100% 52.1%
*Chi-square test, Trichloroacetic Acid (TCA).
Baseline MASI score >17 85.70%
Baseline MASI score <17 81.30%
Melasma duration >45 months 83.80%
Melasma duration <45 months 83.80%

Fitzpatrick skin type llI

Fitzpatrick skin type IV 89.7%

Fitzpatrick skin type V 70%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B GROUP B (TCA peel alone) M GROUP A (TCA peel + Ascorbic acid)

Figure 2: Siratification of drug efficacies among Melasma Area and Severity Index (MASI) scores, melasma
duration and skin types.

DISCUSSION

The combination of trichloroacetic acid peel and
ascorbic acid was more effective than trichloro-
acetic acid peel alone. Melasma is a tfroublesome

condition affecting mostly the younger age groups.
It is difficult to manage due to its relapsing nature so
physician’s main aim is to achieve the tailored goals
with a variety of freatment modalities but no single
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remedy is 100% effective'?5. In epidermal melasma,
certain melanocytes get hyper-activated upon
exposure to UV rays under the influence of genetic
background and female hormones'. Therefore,
inhibition of melanin synthesis is the mainstay of
management. Peeling agents in this regard have
shown promising results with better efficacy and
feasibility of outdoor procedures''. Trichloroacetic
acid has become the gold standard of chemical
peeling agents which remove the unwanted melo-
nin by causing a controlled chemical exfoliation of
the skin'@. In literature, enough evidence is available
about its effectiveness as an individual peeling
agent but less is known about its use in combination.
Topical ascorbic acid is reported to augment the
treatment response of peeling agents'>'”.

Based on the above data, we wanted to evaluate
the efficacy of TCA peel alone and in combination
with topical ascorbic acid in the local patients of
epidermal melasma with skin types Il, Il and IV by
recruiting 74 subjects in each treatment group.
Results displayed that combination therapy was
more effective than monotherapy (83.8% versus
59.5%). A similar study was conducted in 2007 by
Soliman et al. but on a very small sample size of only
15 patients in each treatment group without includ-
ing the Fitzpatrick skin type V'“ In our study the
mean age of patients was 31.63 years with the age
range of 23 to 39 years, resembling the findings of
the study by Javaheri et al. with a mean age of
32.30 years ranging from 24 to 45 years?®,

In some studies, researchers compared TCA mono-
therapy with other drug combinations e.g., Murtaza
et al. compared the efficacy of TCA Peel alone with
combined topical magnesium ascorbyl phosphate
showing a significant reduction in MASI score in the
combination freatment group as compared to TCA
peel alone (81.1% versus 66.2%) somewhat like our
results. Moreover, there are some other similarities
like the predominance of female gender and
distribution pattern of Fitzpatrick skin types display-
ing type IV as the most common type®.

Dayal et al ' validated the earlier findings of
Soliman et al. and Murtaza et al. They compared
the MASI scores and Melasma Quality of Life scores
in both freatment groups where the respective
mean baseline MASI scores in the combination
group and control group were 23.55%4.61 and
23.61£4.08 while at the end of the 6™ week, scores
were 9.50+5.31 and 15.10+4.44. Our study demon-
strated the mean MASI scores for the combination
group and TCA alone group as 17.99+3.48 and
18.24+3.52 versus 6.62+3.36 and 8.23+4.34 at the
start and end of treatment, respectively. The base-
line scores were less in our study but this could be
due to the difference in presentation time of
patients. Overall, both studies favor the use of com-
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bination drug therapy.

We had also stratified the data to see the effect of
modifications. The combination therapy was found
to be more efficacious than monotherapy for most
of the sub-groups like age <30 years, female
gender, Fitzpatrick skin type IV, duration of melasma
<45 months, >45 months and baseline MASI score
>17, signifying the importance of this drug combina-
fion. Surveys showed that conditions that need
prolonged treatment or exhibit slow responses to
medications always harm self-esteem. The immedi-
ate response of chemical peeling improves the
quality of life of patients by increasing their self-es-
teem¢®??, In patients where the peeling process is
unbearable due fo severe side-effects or other
objective reasons, ascorbic acid alone in the form
of topical application can be served as a good
alternative with comparable results®. It has shown
relatively better results than some of its competitors
when used as a sole agent in the treatment of
melasma'+?. It reduces the synthesis of melanin by
affecting the activity of tyrosinase?. In addition, it
also exhibits the antioxidant effect (preventing the
production of free radicals that trigger melanogen-
esis) and the photoprotective effect (preventing
the absorption of UV rays)%.

There were also some limitations in this study: small
sample size, inclusion of patients with epidermal
melasma only and lack of data regarding recur-
rence among the freated patients. Multicenter
studies with a large sample size including patients of
epidermal, dermal, and mixed melasma, along with
a follow-up period of longer duration are required
to validate the results.

CONCLUSION

The combination of trichloroacetic acid peel and
topical ascorbic acid was found more effective
than trichloroacetic acid peel alone in the treat-
ment of epidermal melasma. We also observed
Fitzpatrick type IV (51%) as the dominant skin type.
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