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Comparative split-face study between
pulse-in-pulse intense pulsed light therapy
and 5% retinoic acid peel for melasma

treatment

Estudo comparativo, split face entre luz intensa pulsada com modo pulse-
-in-pulse e peeling de dcido retinoico 5% para o tratamento do melasma
DOI: http://www.dx.doi.org/10.5935/5cd1984-8773.20191131420

ABSTRACT
Introduction: Melasma is a highly common dermatosis that has numerous therapeutic
alternatives but tends to be a therapeutic challenge due to its refractory and relapsing nature.
Objective: Comparison between intense pulsed light with pulse-in-pulse mode (IPL-
-PIP) and retinoic acid peel (RAP) for melasma treatment.
Methods: We conducted six bi-weekly IPL-PIP sessions in the left hemiface and three-
-monthly RAP sessions in the right hemiface. The Melasma Area and Severity Index
(MASI) and MelasQol questionnaires were applied before and one month after the last
treatment session.
Results: We observed a reduction of approximately 33% in hemiface MASI with RAP
and of 35% in hemiface with IPL-PIP, showing significant improvement of melasma with
both methods. There was no statistically significant difference between the two groups.
Both practices were well tolerated by patients, but RAP had more reports of adverse
events than IPL-PIP. There was a substantial improvement in the quality of life of the
patients with both therapeutic methods.
Conclusions: RAP and IPL-PIP are effective in treating melasma and improving patients'
quality of life. There was no statistical difference between the methods concerning lesion
clearance and quality of life of patients.
Keywords: Chemexfoliation; Light; Melanosis; R etinoids

RESUMO
Introdugdo: Melasma é uma dermatose com alta prevaléncia, que possui iniimeras alternativas tera-
péuticas, porém tende a ser um desafio terapéutico por sua natureza refratdria e recidivante.
Objetivo:  Comparagio entre a luz intensa pulsada na modalidade  pulse-in-pulse
(LIP-PIP) e o peeling de dcido retinoico (PAR) para o tratamento do melasma.
Meétodos: Foram realizadas seis sessdes quinzenais de LIP-PIP na hemiface esquerda e trés sessoes
mensais PAR na hemiface direita. Foram aplicados os questiondrios Indice de Gravidade para o
Melasma (MASI) e MelasQol antes e um més apds a iiltima sessio do tratamento.
Resultados: Redugio de cerca de 33% no MASI da hemiface com PAR e de 35% na hemiface
com LIP-PIP mostrando melhora significativa do melasma com ambos os métodos. Ndo houve dife-
renga estatisticamente significante entre os dois grupos. Ambos os métodos foram bem tolerados pelas
pacientes, porém o PAR apresentou mais relatos de efeitos adversos que o LIP-PIP. Houve melhora
significativa na qualidade de vida das pacientes estudadas com os dois métodos terapéuticos.
Conclusées: O PAR e o LIP- PIP sdo efetivos para o tratamento do melasma e para
a melhora da qualidade de vida dos pacientes. Ndo houve diferenca estatistica entre os
métodos em relagio ao clareamento da lesdo e a qualidade de vida de seus portadores.
Palavras-Chave: Abrasio quimica; Luz; Melanose; Retinoides
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INTRODUCTION

Melasma is a benign and acquired dermatosis, whose pre-
valence can reach up to 24% in women in some populations.' It
is characterized by hyperpigmented and asymptomatic spots in
photo exposed areas. It is more common in women and patients
with higher Fitzpatrick skin phototypes. Genetic, hormonal,
vascular, visible light, and ultraviolet light factors are considered
the main causal factors.? According to the literature, this derma-
tosis, although asymptomatic and with a benign course, causes
a significant negative impact on patients’ quality of life (QoL),
interfering in the psychosocial, family and professional spheres.’

Due to its refractory and recurrent nature, melasma can
be a therapeutic challenge. Although there are numerous the-
rapeutic options, none is considered to have the potential for
total and definitive improvement. Response to treatments varies
widely among patients, requiring, in most cases, combinations
of methods and individualization according to tolerability and
clinical response.* Thus, this study aims to compare the effective-
ness, tolerance, adverse events, and quality of life of patients with
melasma treated in a hemiface with a traditional and widely
known option (retinoic acid peel - RAP) and in the other with
a promising but still little studied option (intense pulsed light
with pulse-in-pulse mode - IPL-PIP).This technology emits the
same wave as IPL but fractionates the pulse duration of 10 ms
into 100 sub-pulses of 40 ps. Through these fractional pulses, PIP
can remove more gently the unwanted pigmentation without
aggravating or exacerbating melasma.’

MATERIALS AND METHODS

This is a split-face, single-center, clinical trial conduc-
ted in 17 patients with melasma. The inclusion criteria were
the presence of clinically typical melasma lesion, located on
the face, bilateral, in patients with Fitzpatrick skin phototype
I and IV.> The exclusion criteria were pregnancy, lactation, use
of oral medications that influenced melasma treatment (such as
oral contraceptives), skin lighteners (or bleachers), and laser or
light treatment for melasma for six months before inclusion. The
institution’s research ethics committee (UFCSPA) approved the
study, and all patients signed an informed consent form (ICF).

The face was cleaned with 2% chlorhexidine aqueous
solution and gauze. On the IPL-PIP hemiface, (Multiwave Laser
Toning of LMG Solon, Guaxupé, MG, Brazil), a thin layer of
water-based gel was applied, and the session started at 550 nm
to 800 nm wavelength, fluency 12 J/cm? to 15 J/cm?, two to
three times until reaching mild erythema that disappeared in
approximately 40 seconds. Treatments were administered to the
left hemiface at two-week intervals with a total of six ILP-PIP
sessions. The right hemiface was treated using RAP 5% once a
month in a total of three sessions. The patients were instructed to
wash the RAP with soap and water after six hours of its applica-
tion. After each session, patients received a form with guidelines
and care to be taken after the procedure, especially strict 4/4
hour photoprotection with Minesol Actif® SPF 80 (Johnson &
Johnson do Brasil Indastria e Comércio de Produtos para Satide
Ltda., Sio Paulo, SP, Brazil) provided by the researchers, and no
other topical medications were used. In this same form, patients

201

should describe possible adverse events if they occurred.

Two researchers assessed the modified MASI score at the
beginning of the protocol and one month after the last treat-
ment, and the patients answered a quality of life questionnaire
(MelasQoL-BP).*¢

Statistical analysis was performed using absolute and rela-
tive distributions, as well as measures of central tendency and va-
riability. Regarding the comparison of the means assessed during
the follow-up, the study of the data distributions for normality
was conducted using the Shappiro Wilk test. In the comparison
of continuous variables between two dependent groups (pre-
and post-treatment evaluation as well as comparison between
the hemifaces), the t-Student and Wilcoxon tests were used. The
magnitude of the differences was calculated from the effect size,
where an effect size of 0.20-0.49 was considered small; 0.500.79,
moderate; and >0.80, large magnitude effect. Data were analy-
zed using the Statistical Package for Social Sciences version 20.0
(SPSS Inc., Chicago, IL, USA, 2008) for Windows. For the statis-
tical decision criteria, the significance level of 5% was adopted.

RESULTS

The comparative study between melasma treatment with
ILP-PIP and RAP 5% initially involved 17 patients. We exclu-
ded one patient after the first session because she presented pos-
t-inflammatory hyperpigmentation on the IPL-PIP hemiface.
Two other patients were excluded from the study due to loss
to follow-up. Therefore, the results were analyzed based on a
sample of 14 female patients, aged 32 to 47 years (mean 41 years
and SD £ 4,6), and with a predominance of Fitzpatrick skin
phototype III in 43% of the patients (Table 1).

Analysis of pre- and post-treatment MASI indices sho-
wed a significant improvement in melasma with both thera-
peutic modalities (p=0.002). The individual analysis of each
hemiface with its respective intervention evidenced the same
significant reduction in severity (p=0.001 for RAP and p=0.012
for ILP-PIP). ILP-PIP presented a slight 2% superiority in im-
proving melasma, but with no statistical significance (Table 2).

Table 3 shows adverse events with both techniques.
RAP presented significantly more burning (78.5% of patients;
p=0.047) and peeling (100% of patients; p=0.001) than ILP-PIP
(burning in 21.4% of patients and peeling in no patients). Regar-
ding other unwanted events, the differences observed between
the treatments were not significant.

TABLE 1: ABSOLUTE AND RELATIVE DISTRIBUTION BY AGE AND PHOTOTYPE

Variable Total sample (n=14)

41%4.6 (32-47)

Age (mean * standard deviation)

Phototype N. %
| 2 14.3
1l 2 14.3
1 6 43
\% 4 28.5
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Regarding the assessment of the quality of life of patients
with melasma, there was a significant improvement with both
treatments (p=0.045) demonstrated by reducing the MelasQoL-
-BP score by approximately 20%. The effect size of melasma
treatment on patients’ quality of life was classified as moderate
(dCohen= = 0.641) (Figure 1 and Table 4).

Manzoni APD, Lorenzini FK, Lipnharski C, Weber MB, Nogueira JF, Rizzati K

DISCUSSION

Melasma is considered a chronic dermatosis with nume-
rous therapeutic options, but not always enough to achieve satis-
factory and lasting improvement.*” Over the last decades, studies
have shown that its presence goes far beyond a simple change of
aesthetic nature to acne with a significant impact on the qua-

TABLE 2: MASI MEAN, STANDARD DEVIATION AND MEDIAN IN PRE AND POST-USE ASSESSMENTS OF ILP-PIP IN THE LEFT HEMIFACE AND RAP IN THE RIGHT HEMIFACE

FOR MELASMA TREATMENT MELASMA AREA AND SEVERITY INDEX

Melasma Area and Assessment (n=14) Difference
Severity Index =14 Post-Pre¢
Pre-treatment Post-treatment
(MASI) Mean SD Median Mean DP Median po Cohen’ D®
MASI 8 0 0.002 -0.71 29
Mean RAP-PIP -4 4. 7-5 5.5 3-4 4.5 . -719 (34.5%)
-2.8
MASI RAP 8. 2 8.0 . . .0 0.001 -0.66
5 4 5.7 35 5 7 (32.9%)
MASI PIP 8.3 4.2 8.0 5.4 3.3 5.0 0.012 -0.709 29
. . . . . . . . (34.9%)
po >0.999 0.896

@: Wilcoxon test;
B: Estimation of post-treatment effect size compared to pretreatment: evaluation
G: Difference between pre and post treatment means - n (%)

TABLE 3: ABSOLUTE AND RELATIVE DISTRIBUTION OF ADVERSE EVENTS REPORTED BY PATIENTS

Right and left hemifaces

Adverse events RAP 5% ILP-PIP p (value)§
n % n %
Erythema 0.874
No 10 71.42 13 92.85
Yes 4 28.68 1 8.25
Scabbing >0.999
No 1 78.57 14 100.0
Yes 3 21.42 [¢]
Peeling 0.001
No 0 0 14 100
Yes 14 100.0 0 0
Pain >0.999
No 12 85.71 14 100.0
Yes 2 14.28 0
Burning 0.037
No 3 21.42 13 92.85
Yes 1 78.57 1 8.25
Hyperchromia ---
No 14 100.0 14 100
Yes [¢} (o] (o] 0
§ McNema Test
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lity of life of its carriers.*® Thus, we continue looking for new
therapeutic options that are promising and effective for its treat-
ment. In melasma, high-fluency laser and ILP treatments to treat
pigments are not helpful because they can aggravate melasma.’
PIP does not raise the temperature of the target tissue enough to
destroy it, gradually increasing skin temperature, thus being safer
than conventional ILP. It applies a very low fluency and does
not destroy active melanocytes with melanosomes.>” Previous
experience showed that PIP has induced clinical improvement
with fewer treatment sessions (4-6), and may have the additional
benefit of avoiding possible adverse events.” We chose to use
RAP 5% as a PIP system control as it is a well-known, effective,
and scientifically documented traditional treatment alternative
for melasma.'*"

Our study demonstrated a significant improvement of
melasma with both treatment modalities in the Melasma Area

707

+++++++ i+++++§

*‘l 't..}: .‘*‘i’i
bttty
L e )
R e e S

MELASMAQOL
I
?

D M O
30 ot DE I o I X I
20
10 °
T T
PRE-TREATMENT POST-TREATMENT
ASSESSMENTS

FIGURE 1: Quality of life assessment of patients with melasma before and
after treatment (Box Diagram)
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and Severity Index (MASI) analysis but without superiority bet-
ween the two intervention methods. However, the PIP system
showed a slight superiority of 2% over RAP, which may repre-
sent a tendency to significance with the increase of the studied
sample.

RAP presented significantly more adverse events than
PIP. The presence of burning and peeling, already well des-
cribed and expected with RAP, confirmed this fact. Although
very common, they were described as mild and transient. In the
evaluation of PIP para effects, only one patient reported mild
erythema, which is a very comfortable procedure with no reco-
very time to return to daily activities. However, it’s essential to
remember that a patient was excluded from the study after a PIP
session due to the presence of post-inflammatory hyperpigmen-
tation in the hemiface where this treatment was applied. In addi-
tion to suspending her follow-up in the study, we recommended
the topical use of hydroquinone 4% and strict photoprotection.
In approximately 15 days, the patient had a total improvement
of this dyschromia.

In this study, we also assessed the impact on patients’ qua-
lity of life (QoL) secondary to melasma, and our findings cor-
roborated the worldwide literature showing its decrease. After
treatment, there was a significant improvement in the quality of
life of the study patients, measured with moderate impact. This
fact reinforces the importance of always offering some therapeu-
tic options to patients, regardless of total or partial improvement,
because, despite their chronic and relapsing course, patients ex-
perience improvement in their quality of life.

CONCLUSION

Both RAP 5% and PIP systems are significantly effective
options for melasma treatment. Despite a slight tendency for
the superiority of IPL-PIP over RAP, we found no significant
difference between them. Regarding adverse events, RAP is sig-
nificantly accompanied by burning and peeling, but mildly and
transiently. PIP, on the other hand, does not present discomfort
and does not require recovery time by patients, but it is a more
expensive therapeutic option, in addition to one patient having
post-inflammatory hyperchromia. We emphasize the need for
further studies with larger samples. ®

TABLE 4: MEAN, STANDARD DEVIATION AND MEDIANS FOR PRE AND POST INTERVENTION QUALITY OF LIFE ASSESSMENTS

Assessments (n=14)

Variables Pre-treatment Post-treatment p (valor)
Mean SD Median Mean SD Median

Quality of life

(MelasmaQol-BP) 42.2 14.9 41.0 33.7 11.6 38.0 0.0450

Cohen’ D#

0.641

@: Wilcoxon Teste;
Variable with asymmetric distribution (Shapiro Wilk <0.100)
A: Estimated size of post-treatment effect compared to pretreatment
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