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Treatment of idiopathic guttate
hypomelanosis with Er:-YAG 2940nm
A laser alone or combined to piperine drug

e delivery: a pilot and comparative study
SHISERERIEEEIE0CHAIES Tratamento da hipomelanose gutata idiopdtica com laser Er:YAG

2940nm isolado ou combinado ao drug delivery de piperina: um
estudo-piloto comparativo
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ABSTRACT
Introduction: Idiopathic guttate hypomelanosis is an acquired leukoderma, whose availa-
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ble therapeutic options have inconsistent results.

Objectives: To evaluate the effect of isolated or combined ablative fractionated laser to
drug delivery of piperine for treatment of idiopathic guttate hypomelanosis.

Materials and methods: In a prospective and comparative study, seven patients with idio-
pathic guttate hypomelanosis in the legs were elected, and five lesions were selected on each
leg of each. Both legs of each patient were submitted to two Er:YAG 2940nm laser sessions,
followed by drug delivery of piperine 20% only in the right leg. Blind evaluators conducted
the assessment through photographs and comparative measurements of the lesions.
Results: The lesion size ranged from 0.2cm to 1.5 cm. Both treatments significantly redu-
ced lesion size (p< 0.00008, right leg; p< 0.002, left leg). The generalized estimating equa-
tion method showed that there was no statistical difference between the groups regarding
the reduction of lesion size. The evaluation achieved better scores for the right leg (laser +
piperine) (p=0.126).

Conclusion: Although statistically significant differences were not found between the side
treated with laser and drug delivery versus the side treated only with laser, we believe that
the technique may represent an option in the therapeutic arsenal.

Keywords: Administration, topical; Drug administration routes; Lasers

RESUMO

Introdugdo: Introdugio: A hipomelanose gutata idiopatica constitui uma leucodermia adquirida, cujas
opgoes terapéuticas disponiveis apresentam resultados inconsistentes.

Objetivos: Avaliar o efeito do laser fracionado ablativo isolado ou combinado ao drug delivery de
piperina para tratamento de hipomelanose gutata idiopatica.

Materiais e métodos: Em um estudo prospectivo e comparativo, sete pacientes apresentando HGI nas
pernas foram selecionadas, sendo escolhidas cinco lesées em cada perna de cada uma. Ambas as pernas
de cada paciente foram submetidas a duas sessoes de laser Er:YAG 2940nm, seguido de drug delivery
de piperina 20% somente na perna direita. A avaliagio foi feita por avaliadores cegos por meio de
fotografias e medidas comparativas das lesées.

Resultados: O tamanho das lesoes variou de 0,2cm a 1, 5cm. Ambos os tratamentos reduziram signi-
ficativamente o tamanho das lesées (p<0,00008 perna direita e p<0,002 perna esquerda). O método
de equagoes de estimativas generalizadas demonstrou que nao houve diferenga estatistica entre os grupos
em relagdo a redugdo do tamanho das lesdes. A avaliagdo atingiu melhores escores para a perna direita
(laser + piperina) (p=0,126).

Conclusdo: Embora diferengas estatisticamente significativas ndo tenham sido encontradas entre o lado
tratado com laser e drug delivery versus o lado tratado somente com laser, acreditamos que a técnica
possa representar uma opgdo no arsenal terapéutico.

Palavras-Chave: Lasers; Vias de administragio de medicamentos; Administragao topica
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INTRODUCTION

Idiopathic guttate hypomelanosis (IGH) is an acquired
leukoderma that begins to appear in middle-aged individuals.'
IGH represents an event of the skin aging process, along with
senile lentigos and whitening of the hair, among others.? Clini-
cally, IGH presents as hypopigmented, asymptomatic, rounded
or oval macules in photoexposed areas, mainly in limbs.' The
pathogenesis of IGH is not completely elucidated: senile dege-
neration, exposure to ultraviolet radiation, trauma, autoimmu-
nity, and local inhibition of melanogenesis may be involved.**
Also, lesions, in general, are accompanied by other photodamage
signals, and some authors believe that its pathogenesis may be
similar to that observed in hair whitening.?

Therapeutic options for IGH treatment include topical
tretinoin, calcineurin inhibitors, cryotherapy, dermabrasion, and
laser fractional photothermolysis; however, treatment results are
sometimes discouraging in clinical practice.”'* The use of ablative
fractional laser is described in the literature; in one study, the CO2
laser 10,600 nm achieved improvement over 75% in 47.9% of
patients two months after treatment with a single session; another
study compared the use of CO2 laser 10600 nm with Er:YAG
2940 nm versus 0.025% topical tretinoin and observed better re-
sults in the group receiving the laser treatment (p<<0.01). "'

Melanocytes are dendritic cells that produce melanin, the
main component responsible for cutaneous pigmentation.? They
are located mainly in the skin, more specifically in the basal layer
of the epidermis and in the matrix of the hair follicles, also found
in the iris, the cochlea, and the midbrain.? The melanin produc-
tion occurs in cellular organelles called melanosomes and, later,
melanin is transferred to the epidermal keratinocytes.?

Piperine, the main alkaloid present in black pepper (Pi-
per nigrum L., Piperaceae), has stimulatory effects on the replica-
tion and dendrite formation of melanocytes, both in vitro and in
vivo.""'? The mechanism suggested in this melanocytic stimulus
appears to be mediated by the protein kinase C (PKC) since this
stimulus can be counteracted by PKC inhibitors.!" Also, piperine
does not bind to DNA when applied to the skin, such as occurs
with the use of psoralens, so they do not form photoadducts."

The drug delivery assisted by ablative fractional lasers al-
lows to optimize the skin permeation of drugs by tissue ablation,
which favors its use for several topical medications." To date,
drug delivery assisted by ablative fractional lasers has not been
reported in the literature as an option for IGH treatment; for
this reason, the authors conducted this pilot study in order to
evaluate the effect of piperine drug delivery.

OBJECTIVES

To assess the effect of 1solated or combined ablative frac-
tional laser on the immediate topical application of piperine
(drug delivery) for the treatment of IGH by means of a pilot,
prospective, and comparative study.

MATERIALS AND METHODS

Seven female patients, aged 55-66 years, presenting IGH
in the legs, were selected for this pilot study. All patients signed
an informed consent form, and the study was conducted ac-
cording to the rules of the Declaration of Helsinki. Five lesions
were selected on each leg of each patient, which were measured
for their largest diameter to allow objective comparative analysis
at the end of the study. Both legs of each patient were submitted
to two monthly sessions of ablative fractional laser Er:YAG 2940
nm (Etherea MX®, Vydence Medical, Sio Carlos, Sio Paulo,
Brazil) 8mm, 100 MTZ/cm?, single mode (500ps) with an ener-
gy of 12.5mJ/MTZ, followed by cleaning with 0.9% saline im-
mediately after the procedure to remove debris. Soon after the
end of the described laser protocol, an anhydrous serum formu-
lation containing 20% piperine was applied (drug delivery) only
in the right leg of each patient; the patients were instructed to
apply the formulation for three days after the procedure, three ti-
mes a day.An important consideration is that piperine undergoes
photoisomerization and loses its ability to stimulate melanocytes
if exposed to visible light or ultraviolet radiation; for this rea-
son, patients were instructed to avoid sun exposure during the
application period of the product.” The patients were evaluated
one month after the second session; on this occasion, all lesions
were measured again at their largest diameter and photographic
records of the lesions were performed for the subjective analysis
of the results.

Subjective evaluation

The subjective evaluation of IGHs was conducted by two
dermatologists blinded to the type of treatment performed in
each leg. The following score was used to evaluate the impro-
vement: 1 - worsening; 2 - no response; 3 - mild improvement
(reduction of lesion size between 25-50%); 4 - good response
(reduction of lesion size between 50-75%); 5- excellent response
(reduction of lesion size over 75%).

Statistical analysis

Data were analyzed by SPSS version 21.0 (IBM Cor-
poration, United States). Quantitative variables were compared
between groups (laser + piperine versus laser alone) before and
after treatment using the generalized estimating equation (GEE)
method and the Bonferroni test. The paired T-test was used to
evaluate the response to treatment (before and after) of each leg.

RESULTS

Seven patients were selected; six were submitted to two
sessions and one to only one session (Table 1).

In total, 35 IGH lesions were treated in the right legs of
the patients and 35 in the left legs. The size of the lesions ranged
from 0.2cm to 1.5cm. The mean pre-treatment lesion size was
0.58cm 1n the right leg, where piperine was applied in drug de-
livery (confidence interval [CI]: 0.45-0.7 cm; standard deviation
[SD]: 0.06cm) and 0.59 cm in the left leg (CI: 0.49-0.68cm;
SD: 0.05c¢m), where only the laser was performed. Thirty days
after the second session, the mean lesion size in the right leg
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was 0.39¢m (CI: 0.28-0.51cm; SD: 0.06cm) and 0.45cm in the
left leg (CI: 0.34-0.55c¢m; SD: 0.05cm) (Table 2). The paired
T-test demonstrated that both treatments significantly reduced
the lesion size (p<<0.00008 for the right leg and p<<0.002 for the
left leg). The GEE method showed that there was no difference
between the groups regarding the reduction of the size of the
lesions (Bonferroni test: 0.083). The subjective evaluation rea-
ched better scores for the right leg (laser + piperine) (mean 4.72
versus 4.28 for the left leg); however, this difference did not reach
statistical significance (p=0.126).

The photographic evaluation record of the clinical result
achieved can be observed in Figure 1.

TABLE 1: Sample Characteristics

n=7
Age - years (M£SD) 55-66 (61.83£4.07)
Sex - Female (n; %) 7; 100
Phototype* (n; %)
Il 3; 42
1 4;58
Number of sessions performed (n; %)
1 6; 86
2 1514

IGH size before treatment
Right leg (M£SD)
Left leg (M+SD)

0.58cm * 0.26cm

0.39cm £ 0.20cm

M = mean, SD: standard deviation

TABLE 2: Mean lesion size reduction 30 days after the second treatment

session on the right and left legs

Right leg
Left leg (n= P-value
(n=35) g (n=35)
Mean reduction
in lesion diameter 0-18cm 0-14cm 0.21
(SD 0.14cm) (SD 0.15¢cm) ’

after treatment

SD: standard deviation * P-value <0,05
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DISCUSSION

The ablative fractional laser produce ablation microchan-
nels, surrounded by a thin coagulation zone, which facilitates
the permeation of topical medications applied to the skin im-
mediately after the procedure, this process is called laser-assisted
drug delivery. A positive aspect of this method is the fact that the
laser technique allows modulating the microchannels by chan-
ging the parameters used in the laser device. Thus, it is possible
to modulate them in terms of size, depth and distance between
each other.” A noteworthy fact is that the formed microchan-
nels are more permeable in the first hours after the procedure
and, therefore, the medication should be applied immediately
after the laser, as it was performed in this pilot study.'

When we think about the IGH treatment, it 1s important
to try to understand its pathogenesis: there seems to be an asso-
ciated genetic component that favors the physiological aging of

melanocytes, '

as well as physical, chemical and biological factors
that can cause DNA mutations resulting in depletion of stem
cells in melanocytes."”” Also, TGF-beta signaling appears to be
involved in the process.'

Some authors believe that there is an active process of
depigmentation by inhibition of melanogenesis in IGH lesions.
This hypothesis justifies the use of piperine as a therapeutic op-
tion."” Some studies have evaluated the use of piperine for vi-
tiligo treatment. A clinical study that assessed 18 vitiligo lesions
treated in three patients observed repigmentation in the lesions
with the use of piperine. Both the use of the Piper nigrum extract
and that of the purified piperine in ointment vehicle promoted
the pigmentation.” The same study demonstrated the antio-
xidant activity of piperine by spectrophotometry.” The use of
piperine associated with narrow-band UVB phototherapy was
described in a clinical study that evaluated 63 patients with facial
vitiligo and observed superiority in repigmentation in patients
in the group that received the application of piperine associated
with phototherapy in relation to those who only performed iso-
lated phototherapy (p<0.0001).?' In this case, the 1% piperine
solution was applied one hour after the phototherapy since it is

FIGURE 1: Patient 1-A: right leg
before and after Laser Er:-YAG
294onm and piperine drug
delivery; B: left leg before and
after pictures Laser Er:YAG
2940nm.
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photoisomerized and inactivated if it is applied before the pho-
totherapy session. Adverse events described with the application
of piperine include burning sensation and erythema.” To date,
no study has evaluated the effect of piperine on the treatment
of IGH.

Choosing the right vehicle for drug delivery is also ex-
tremely important. In the present study, we chose the vehicle
anhydrous fluid serum, which has low viscosity and allows oc-
clusion, and these factors potentiate the permeation of the assets
added to it. Also, the vehicle is free of preservatives that could
cause contact dermatitis or foreign body reaction.

Although our study found no statistically significant
differences between the side treated with laser associated with
piperine drug delivery and the side treated with ablative frac-
tional laser alone, we believe that the technique may represent
an option in the therapeutic arsenal of IGH. Limitations of the
study include the small sample size, which was possibly one of
the factors involved in the fact that no statistically significant
differences were observed between treatment outcomes, despi-
te the positive trend of higher response on the side receiving
the associated drug delivery. Even if a result is not statistically
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