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Abstract

Melasma is a common hyperpigmentation that can cause impairment of quality of life. Current melasma treatments
present limitations and adjuvant treatments are of great interest.. The objective of this study was to evaluate the clinical
efficacy of an oral and topical treatment based on olive extract containing hydroxytyrosol for melasma control. A pilot
clinical study was conducted with 42 women with melasma, randomized in three groups of 14 participants - control,
oral or topical, who received daily treatment containing hydroxytyrosol or placebo for 90 days. Melasma was evaluated
once a month using the melasma area and severity index (mMASI) and the melanin and erythema index. Statistical
analysis was performed using ANOVA between the groups and paired ANOVA (RM) in each group individually. The
melanin index and mMASI resulted in reduced values for oral treatment, compared to the control and topical group with
no significant difference (p> 0.05). However, oral treatment evaluated paired by time showed a significant reduction
in mMASI (p <0.0001) and melanin index (p = 0.0466) after 60 days. Finally, the treatments with olive extract based
on hydroxytyrosol showed great potential for the control of melasma or as an adjunctive to traditional dermatological
treatment.
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Resumo

O melasma ¢ uma das hiperpigmentacdes adquiridas mais comuns e pode causar prejuizos na qualidade de vida. Os
tratamentos apresentam limitagdes e, portanto, tratamentos auxiliares para o controle do melasma sdo de grande interesse.
O objetivo do estudo foi avaliar a eficacia clinica de tratamentos oral e topico a base de extrato de oliva contendo
hidroxitirosol para o controle do melasma. Foi realizado um estudo clinico piloto com 42 mulheres com melasma
randomizadas em trés grupos com 14 participantes - controle, oral ou tdpico - que receberam tratamento didrio com
hidroxitirosol ou placebo por 90 dias. O melasma foi avaliado mensalmente utilizando os indices de area e gravidade do
melasma (mMASI) e de melanina e eritema. A analise estatistica foi realizada usando ANOVA entre os grupos e ANOVA
RM em cada grupo individualmente. O indice de melanina e eritema e mMASI resultaram em valores menores para o
tratamento oral comparado com os grupos controle e topico. No entanto, o tratamento oral reduziu significativamente os
valores do indice mMASI (p=0,0132) e melanina (p=0.047) ap6s 60 dias. Por fim, os tratamentos com extrato de oliva
baseado em hidroxitirosol mostraram grande potencial para o controle do melasma ou como adjuvante ao tratamento
convencional.
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Introduction

Melasma is a common acquired chronic hyperpigmen-
tation affecting mostly the face, characterized by brown
patches of variable darkness. Melasma affects all racial
types with variable incidence but is more common in
women of skin phototypes Il to V and residing in areas
with high ultraviolet radiation incidence (1,2) The exact
cause of melasma is still unknown but it is considered
to have a heterogeneous pathology involving multiple
factors. Exposure to sunlight, family history, and hor-
monal alterations are the main triggering factors (3).
Although it is an aesthetical asymptomatic disorder,
melasma can cause significant psychosocial discom-
fort, impairing quality of life and leading to high thera-
peutic demand (4).

Diverse treatment options are available, including topi-
cal and oral agents, chemical peelings and laser admin-
istration. Therapy remains a challenge, however, as
results are highly variable, unpredictable, inconsistent,
and associated with frequent relapses and adverse ef-
fects (5). Topical treatment is still the main modality of
treatment for hyperpigmentation conditions, including
melasma.

Despite the multifactorial mechanism involved in the
development of melasma, inhibition of melanogenesis
by topical treatment is the main target of depigment-
ing agents. The standard depigmenting agent is hyd-
roquinone, but its safety is controversial due to cases
of exogenous ochronosis and other adverse events (6).
Therefore, alternative tyrosinase inhibitors represent-
ing safer and more effective depigmenting agents for
melasma are of great demand (7,8).

Tyrosinase is an enzyme that catalyze the first two main
steps of melanin biosynthesis, which L-tyrosine is hy-
droxylated to L- dihydroxyphenylalanine (L-DOPA)
and sequentially oxidated to dopaquinone (8, 9).
Dihydroxyphenols, such as hydroquinone and hydroxy-
tyrosol, represents a known group of antioxidant mol-
ecules that inhibit tyrosinase as competitive substrates
L- DOPA, generating enzymatic reaction products that
do not undergo the next steps of melanogenesis (8,10).
However, hydroxytyrosol has the advantage to be con-
sidered non-cytotoxic and non-mutagenic according to
experiments in animal models (11).

Hydroxytyrosol (3,4-dihydroxiphenylethanol) is the
main antioxidant phenol found in olive extracts. In vitro
studies have demonstrated it has diverse pharmacologi-
cal effects (antioxidant, anti-inflammatory, anti-cancer
and neuro-protective (12)) and could also be beneficial
to the adjunctive treatment of melasma. Hydroxytyro-
sol is a very potent antioxidant, with higher antioxi-
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Introducao

Melasma é uma hiperpigmentagdo cronica adquirida
comum que afeta principalmente a face, caracterizada
por manchas marrons de escuriddo variavel. Melasma
afeta todos os tipos raciais com incidéncia variavel,
mas ¢ mais comum em mulheres, fototipos IIl a V ¢
residentes em areas com alta incidéncia de radiagdo
ultravioleta (1,2). A causa exata do melasma ainda ¢
desconhecida, mas ¢ considerada uma patologia heter-
ogénea por envolver multiplos fatores. A exposi¢do ao
sol, o historico familiar e as altera¢cdes hormonais sdo
os principais fatores desencadeantes (3).

Embora seja um distarbio estético assintomatico, o me-
lasma pode causar desconforto psicossocial significa-
tivo, prejudicando a qualidade de vida e levando a alta
demanda terapéutica (4).

Diversas opgdes de tratamento estdo disponiveis, in-
cluindo agentes topicos e orais, peelings quimicos ¢
laser. Mas a terapia continua a ser um desafio, pois os
resultados sdo altamente variaveis, imprevisiveis e in-
consistentes, associados a frequentes recaidas e efeitos
adversos (5). O tratamento topico ainda é a principal
modalidade de tratamento para condi¢des hiperpigmen-
tares, incluindo o melasma.

Apesar do mecanismo multifatorial envolvido no de-
senvolvimento do melasma, a inibigdo da melanogénese
pelo tratamento topico € o principal alvo dos agentes
despigmentantes. O agente despigmentante padrdo é a
hidroquinona, mas sua seguranca ¢ controversa devido
a casos de ocronose exdgena e outros eventos adversos
(6). A hidroquinona atua como um inibidor da tirosi-
nase; no entanto, inibidores da tirosinase mais seguros
e eficazes para atuar como agentes despigmentantes do
melasma sdo de grande demanda (7,8).

A tirosinase ¢ uma enzima que catalisa os dois primei-
ros passos principais da biossintese da melanina, cuja
L-tirosina ¢ hidroxilada em L-di-hidroxifenilalanina
(L-DOPA) e sequencialmente oxidada em dopaquinona
(8,9).

Os diidroxifenois, como hidroquinona e hidroxitiro-
sol, representam um conhecido grupo de moléculas
antioxidantes que inibem a tirosinase como substratos
competitivos a L-DOPA, gerando produtos de reagdes
enzimaticas que ndo passam pelos préximos passos da
melanogénese (8,10). Além disso, o hidroxitirosol tem
a vantagem de ser considerado ndo citotéxico ou mu-
tagénico por experimentos em modelos animais (11).
O hidroxitirosol (3,4-dihidroxifeniletanol) é o prin-
cipal fenol antioxidante encontrado nos extratos de
oliva. Estudos in vitro demonstraram diversos efeitos
farmacologicos como atividade antioxidante, antiin-
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dant activity than ascorbic acid (13), a well-known but
unstable ingredient for melasma treatment that exerts
its depigmenting action by strong antioxidant activity
(14). Another in vitro study with hydroxytyrosol report-
ed that the dose-dependent inhibition of tyrosinase was
comparable to another depigmenting agent, kojic acid
(21). In fact, hydroxytyrosol has a potent radical scav-
enging activity and can protect UV-derived oxidative
stress cytotoxicity to keratinocytes (22, 22,24).

In addition, in vitro studies have shown that hydrox-
ytyrosol has an anti-inflammatory potential to inhibit
matrix metalloproteinase-9 (MMP-9) gene expression
(16). This is one of the metalloproteins responsible for
basal membrane impairment in a microenvironment of
cutaneous photoaging (18), an attribute of melasma’s
pathology (5,6).

In this context, olive extracts containing hydroxytyro-
sol presents potential pharmacological effects as a safe
botanical dermatological alternative in topical and oral
treatment for melasma control or as an adjunctive long-
term maintenance treatment.

The aim of the study was to evaluate the clinical ef-
ficacy of an oral and topical treatment based on olive
extract containing hydroxytyrosol for melasma control.

Material and Methods

A randomized, double-blind, placebo-controlled, pilot
study was conducted with a convenience sample of
42 women for 90 days at the School of Pharmaceuti-
cal Sciences of Ribeirao Preto — Universidade de Séo
Paulo (FCFRP-USP), Ribeirao Preto - SP, Brazil. The
study protocol was previously approved by the institu-
tional Ethical Commission for Research (CEP/FCFRP
n°4346115.0.00005403). The study was performed
from January 2017 to October 2017. Informed written
consent was obtained from all subjects prior to enroll-
ment. Inclusion criteria were being women, age 30-50,
Fitzpatrick phototypes III and IV (18), presenting cent-
er-facial melasma. Patients were screened by telephone
and, if eligible, underwent a screening examination by
the investigators at the university. Non-inclusion crite-
ria were pregnancy, history of adverse reaction to cos-
metics, systemic diseases, and use of skin-whitening
treatments three months prior to inclusion in the study.
At the initial visit, a pre-structured interview was con-
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flamatoria, supressora tumoral e neuro-protetora (12,
15), e também poderiam ser benéficos ao tratamento
adjuvante do melasma. O hidroxitirosol ¢ um antioxi-
dante potente, sua atividade antioxidante ¢ mais efetiva
que o acido ascorbico (13), um ingrediente renomado,
mas instavel para o tratamento do melasma que exerce
sua acao despigmentante pela forte atividade antioxi-
dante (14). Outro estudo in vitro com hidroxitirosol
relatou que a inibigcdo da tirosinase ¢ dependente da
dose e comparavel ao acido kojico, outro ingrediente
ativo usado como agente despigmentante (21). De fato,
o hidroxitirosol tem uma atividade de eliminacdo de
radicais livres potente e pode proteger a citotoxicidade
gerada pelo estresse oxidativo derivado do UV em
queratindcitos (22,23,24).

Além disso, estudos in vitro evidenciaram que o hi-
droxitirosol tem o potencial anti-inflamatério para ini-
bir a expressdo do gene metaloproteinase de matriz-9
(MMP-9) (16). Esta ¢ uma das metaloproteinas respon-
saveis pelo comprometimento da membrana basal em
um microambiente do fotoenvelhecimento cutdneo
(17), uma caracteristica presente na patologia do me-
lasma (5,6).

Nesse contexto, o extrato de oliva contendo hidroxitiro-
sol apresentam potenciais efeitos farmacoldgicos como
uma alternativa de origem botanica segura para o trata-
mento topico e oral no controle do melasma ou como
um tratamento de manutenc¢do a longo prazo. Assim, o
objetivo do estudo foi avaliar a eficacia clinica de um
tratamento oral e topico a base de extrato de oliva con-
tendo hidroxitirosol para o controle do melasma.

Materiais e Métodos

Foi realizado um estudo clinico piloto randomizado,
duplo-cego, placebo-controlado, com uma amostra
de conveniéncia definida com 42 mulheres durante
90 dias na Faculdade de Ciéncias Farmacéuticas de
Ribeirdao Preto - Universidade de Sao Paulo (FCFRP-
USP), Ribeirao Preto - SP, Brasil. O protocolo do es-
tudo foi aprovado pelo Comité de Etica em Pesquisa
(CEP / FCFRP n°4346115.0.00005403). O estudo foi
realizado de janeiro de 2017 a outubro de 2017. O ter-
mo de consentimento livre e esclarecido foi assinado
pelas participantes antes de sua inscri¢do. Os critérios
de inclusdao foram: mulheres, idade 30-50, Fitzpatrick
Fototipos III e IV (18) apresentando melasma centro-
facial. As pacientes foram selecionadas por telefone e,
se elegiveis, foram submetidas a um exame de triagem
pelos pesquisadores da universidade. Os critérios de
ndo inclusdo foram gravidez, histdria de reagdo adversa
a cosméticos, doengas sistémicas, uso de tratamentos
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Participants recruited following the
adopted inclusion criteria

Participantes recrutadas seguindo os
critérios de inclusdo (n=60)

Non-included or excluded

participants / Participantes ndo
incluidos ou excluidos (n=18)

A 4

Randomised

Randomizadas (n=42)

CONTROL / CONTROLE

Alocated / Alocadas (n=14)

- Received the alocated
intervention / Receberam a
intervengdo alocada (n=14)

- Not receiving the alocated
intervention / Ndo receberam a
intervengdo alocada(n = 0)

- Drop out

intervention / Ndo receberam a

TOPICAL / TOPICO
Alocated / Alocadas (n=14)

- Received the alocated
intervention / Receberam a
intervengdo alocada (n=14)

- Not receiving the alocated

intervengdo alocada(n = 0)

- Drop out

I
ORAL

Alocated / Alocadas (n=14)

- Received the alocated
intervention / Receberam a
intervengdo alocada (n=14)

- Not receiving the alocated
intervention / Ndo receberam a
intervengdo alocada(n = 0)

Descontinuou estudo (n=3)

Descontinuou estudo (n=3)

- Drop out

Descontinuou estudo (n=3)

l [

- Analised / Analisadas (n=11)

- Excluded / Excluidas da
analise (n=0)

- Analised / Analisadas (n=11)

- Excluded / Excluidas da
andlise (n=0)

-Analised/ Analisadas(n=11)

- Excluded / Excluidas da
analise (n=0)

Figure 1 - Flow diagram according to CONSORT guidelines showing the flow of participants
in the trial, including dropouts
Figura 1 - Diagrama de fluxo de acordo com as diretrizes do CONSORT mostrando o fluxo
de participantes no estudo, incluindo desisténcias

ducted to obtain personal information about influencing
or exacerbating factors, including the time of onset of
the melasma, subjective factor associated to its devel-
opment, history of pregnancy, use of contraceptive pill,
sun exposure, drug history, previous treatments for me-
lasma and family history of melasma.

Figure 1 shows the flow diagram according to CON-
SORT guidelines showing the flow of participants in
the study, including dropouts.

A statistic software (19) for randomization assignment
in block design divided the subjects in three groups
with 14 participants each that received the interventions
as described:

de clareamento da pele 3 meses antes da inclusdo no
estudo.

Na visita inicial, foi realizada uma entrevista pré-estru-
turada para obter informagdes pessoais sobre fatores
que influenciam ou exacerbam a doenga, incluindo o
tempo de inicio do melasma, fator subjetivo associado
ao seu desenvolvimento, histéria de gravidez, uso de
pilula anticoncepcional, exposicdo ao sol, historico
medicamentoso, tratamentos prévios para o melasma e
historia familiar.

A Figura 1 mostra o diagrama de fluxo de acordo com
as diretrizes do CONSORT mostrando o fluxo de par-
ticipantes no estudo, incluindo desisténcias.

Um software estatistico (19) para a randomizagdo em
blocos dividiu as participantes em trés grupos com 14
participantes, que receberam as intervencgdes descritas
a seguir:
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= Control: topical vehicle formulation and oral placebo
= Topical: topical formulation containing the olive ex-
tract and oral placebo

= Oral: topical vehicle formulation and oral capsule
containing the olive extract

The topical formulation was based on an emulsion com-
posed by (INCI - International Nomenclature Cosmetic
Ingredient): Water, Carbomer, Caprylic capric triglyc-
eride, Ceteareth — 20, Cetyl Alcohol, C12-C15 Alkyl
Benzoate, Butylene Glycol, Glycerin, Dimethicone
Cyclopentasiloxane, Phenoxyethanol, Polysorbate 80,
Butylated hydroxytoluene, Dissodium EDTA. This
topical formulation was added or not (vehicle) with 1%
of olive extract, which contains 20% hydroxytyrosol
(HydrOlive®, Cobiosa, Spain). Oral supplementation
consisted of capsules containing 300 mg of olive ex-
tract containing 3% hydroxytyrosol (Oli-Ola®, Nexira
Health, France) or placebo.

Participants were advised to use the products and sun-
screen daily for 90 days. All participants used the same
sunscreen. The study was designed as a double blind
study, with neither the investigator nor the patients
aware of the treatment content.

Clinical evaluations were performed before treatment
(baseline), and 30, 60 and 90 days after the initiation
of treatment.

The subjective evaluation of melasma was obtained by
modified Melasma Area and Severity Index (mMASI)
score (20), based on high resolution images of the face
at standard positions and luminosity using Visioface
1000D equipment (Courage-Khazaka Electronic, Kdln,
Germany). The score was calculated by dividing the
face into four areas: forehead (F), right malar (RM),
left malar (LM), and chin (C), which correspond to
30%, 30%, 30%, and 10% of the total face area, re-
spectively. The melasma in each area was graded on
two variables - area and darkness - that were scored
as follows: area of involvement: 0 = absent, 1 = up to
10%, 2 = 10%-29%, 3 = 30%-49%, 4 = 50%-69%, 5 =
70%-89%, and 6 = 90%-100%; darkness: 0 = absent, 1
= slight, 2 = mild, 3 = marked, and 4 = severe. The total
score was calculated (mMASI=0.3A (f) P (f)+ 0.3A
(md) P (md)+ 0.3A (me) P (me)+ 0.1A (q) P (q)) and
ranged from 0 to 24.

The skin pigmentation evaluation was obtained through
a narrow band reflectance spectrophotometer Mexam-
eter (Courage-Khazaka Electronic, Koln, Germany),
which provided objective measurements from the le-
sional region of melanin and hemoglobin (erythema)
indexes.

The experimental continuous data obtained in mMASI
and Mexameter readings were evaluated using analysis
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= Controle: formulagdo topica de veiculo e placebo oral.
= Topica: formulagao topica contendo o extrato de oliva
e placebo oral.

= Oral: formulagao topica de veiculo e oral contendo o
extrato de oliva.

A formulagao topica foi uma emulsao a base de (INCI -
International Nomenclature Cosmetic Ingredient): Wa-
ter, Carbomer, Caprylic capric triglyceride, Ceteareth —
20, Cetyl Alcohol, C12-C15 Alkyl Benzoate, Butylene
Glycol, Glycerin, Dimethicone, Cyclopentasiloxane,
Phenoxyethanol, Polysorbate 80, Butylated hydroxy-
toluene, Dissodium EDTA, acrescida ou nao (veiculo)
de 1% de extrato de oliva, contendo 20% hidroxitirosol
(HydrOlive®, Cobiosa, Espanha). A suplementagdo oral
foi feita com capsulas contendo 300 mg de extrato de
oliva contendo 3% de hidroxitirosol, Oli-Ola®, Nexira
Health, Franca, ou placebo. As participantes do estudo
foram orientadas a utilizar os produtos e o protetor solar
diariamente por um periodo de 90 dias. Todas as par-
ticipantes usaram o mesmo protetor solar. Nem o inves-
tigador nem os pacientes estavam cientes do contetido
dos tratamentos - estudo duplo cego.

As avaliagdes clinicas foram realizadas antes - valores
basais e ap6és o periodo de 30, 60 e 90 dias de trata-
mento.

A avaliagdo do melasma foi realizada por meio do es-
core modificado Melasma Area and Severity Index
(mMASI) (20), baseado em imagens de alta resolug@o
da face em posi¢cdes e luminosidade padronizados
pelo equipamento Visioface 1000D (Courage-Khazaka
Electronic, Kdln, Alemanha). A pontuagdo foi calcu-
lada dividindo a face em quatro éreas: testa (F), malar
direito (MD), malar esquerdo (ME) e queixo (Q), que
correspondem a 30%, 30%, 30% e 10% da area total
da face, respectivamente. O melasma em cada area foi
classificado em duas variaveis - area e escuridao, que
foram classificadas da seguinte forma: area de envolvi-
mento: 0 = ausente, 1 = até 10%, 2 = 10% -29%, 3 =
30% -49 %, 4 = 50% -69%, 5 = 70% -89% e 6 = 90%
-100%; Escuriddo: 0 = ausente, 1 = leve, 2 = leve, 3
= marcado e 4 = grave. O escore total foi calculado
(mMASI = 0,3A (f) P (f) + 0,3A (md) P (md) + 0,3A
(me) P (me) + 0,1A (q) P (q)) e varia de 0 a 24.

A avaliagdo da pele por medidas objetivas de pigmen-
tacdo na regido lesionada foram determinadas com
um espectrofotometro de refletdncia de banda estreita
Mexameter (Courage-Khazaka Electronic, Kdln, Ale-
manha) fornecendo o indice de melanina e hemoglo-
bina (eritema).

Os dados experimentais continuos obtidos nas leituras
de mMASI e Mexameter foram avaliados por meio de
analise de variancia (ANOVA), uma vez que os dados
foram distribuidos normalmente pelo teste de normali-



of variance (ANOVA), as the data was found to be
normally distributed by the Shappiro-Wilk normality
test (mMMASI p=0.182; Mexameter p=0.110). A p value
<0.05 was assumed to indicate statistical significance
for the comparison of the groups at four times: basal
(t0), 30 (t30), 60 (t60) and 90 days (t90). Also, ANOVA
with repeated measures (RM) was used to evaluate
each treatment as single-arm to observe significative
improvement comparing baseline values to 90 days.
The statistical data was analyzed using GraphPad Prism
software (GraphPad Software, California, USA), alpha
set at 0.05.

Results

After evaluating 60 participants screened by telephone,
42 met the inclusion criteria and were randomized into
the four treatment groups with 14 allocated to each one:
control, topical and oral. Three subjects in each stud-
ied group dropped out without any specific reason. The
data from these patients were not considered in the ob-
jective efficacy analysis.

The baseline characteristics of the participants are sum-
marized in Table 1. The age of the participants ranged
from 32 to 49 years, with a mean of 40.5 = 4.3 years.
Overall, 29 (69%) participants had Fitzpatrick photo-
type III and 13 (31%) phototype IV. Moreover, the in-
formed duration of melasma was distributed as follows:
17 (40%) more than 10 years, 11 (26%) from 6 to 10
years, 11 (26%) for up to 5 years, 3 (8%) no informa-
tion, and, none (0%) for less than 1 year.

Furthermore, the triggering factors associated with
the development of melasma in participant’s opinions
(n=42) were as follows: 17 (40%) pregnancy, 5 (12%)
hormonal therapy, 8 (19%) solar radiation, 3 (8%) psy-
chologic distress, 1 (2%) cosmetic use, and 8 (19%) re-
ported no association to any specific cause. Pregnancy
occurred in 34 (80%) of cases, and gestation associated
melasma was reported by 17 (50%) of these patients.
Thirty five (83%) had used oral contraceptives, and 30
(71%) had previously tried dermatological treatment.
Results obtained for facial pigmentation evaluated
by mMASI were considered normal by the Shappiro-
Wilk tests for treatment and time variables (p>0.05).
The mMASI presented great intervariability between
groups as a result of intrinsic melasma characteristics.
The facial pigmentation evaluated by mMASI showed
no significant differences at the beginning of the study,
as well as in its sequence at 30, 60 and 90 days (p> 0.05,
in each time evaluated). In contrast, significant results
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dade de Shappiro-Wilk (mMASI p=0,182; Mexameter
p=0,110). Em seguida, considerou-se um valor de P
<0,05 para indicar significancia estatistica para a com-
paragdo dos grupos em quatro momentos: basal (t0),
30 (t30), 60 (t60) e 90 dias (t90). Além disso, ANOVA
com medidas repetidas (RM) foi usado para avaliar
cada tratamento como brago unico para observar uma
melhora significativa de cada tratamento individual-
mente comparando os valores basais aos 90 dias. Os
dados estatisticos foram analisados utilizando o soft-
ware GraphPad Prism (GraphPad Software - Califor-
nia, EUA), alfa a 0,05.

Resultados

Apos avaliagdo de 60 participantes selecionadas por tel-
efone, 42 preencheram os critérios de inclusdo e foram
randomizadas para os quatro grupos de tratamento com
14 alocadas para cada um: controle, topico e oral. Trés
participantes em cada grupo estudado desistiram sem
qualquer razdo especifica. Os dados desses pacientes
ndo foram considerados na analise objetiva da eficacia.
As caracteristicas basais dos participantes estdo resu-
midas na Tabela 1. A idade dos participantes variou de
32 a 49 anos, com média de 40,5 + 4,3 anos. No geral,
29 (69%) participantes apresentaram o fototipo III de
Fitzpatrick e 13 (31%) o fototipo IV. A duracao infor-
mada do melasma foi: 17 (40%) mais de 10 anos, 11
(26%) de 6 a 10 anos, 11 (26%) até 5 anos, 3 (8%) sem
informacao e, nenhuma por menos de 1 ano.

Além disso, os fatores desencadeantes associados ao de-
senvolvimento do melasma na opinido das participantes
(n=42) foram: 17 (40%) gestacao, 5 (12%) terapia hor-
monal, 8 (19%) radiacdo solar, 3 (8%) psicoldgica an-
gustia, 1 (2%) uso cosmético e 8 (19%) relataram nen-
huma associagdo a qualquer causa especifica. Gravidez
havia ocorrido em 34 (80%) dos casos, € o melasma
associado a gestagdo foi relatado por 17 (50%) dessas
pacientes. Trinta e cinco (83%) haviam usado contra-
ceptivos orais e 30 (71%) haviam realizado tratamento
dermatologico anteriormente.

Os resultados obtidos para a pigmentacdo facial
avaliada pelo mMASI foram consideradas normais
pelos testes de Shappiro-Wilk nas variaveis tratamento
e tempo (p>0,05). O mMASI apresentou grande
intervariabilidade entre os grupos em decorréncia das
caracteristicas intrinsecas do melasma. Os valores
de pigmentacdo facial avaliados pelo mMASI ndo
apresentaram diferencas significativas no inicio do
estudo, assim como em sua sequéncia, aos 30, 60 e
90 dias (ANOVA p > 0,05, em cada tempo avaliado).
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Table 1 - Baseline characteristics of patients and melasma (SD standard deviation)
Tabela 1 - Caracteristicas basais das participantes e do melasma por grupo (DP desvio padrao)

Groups Control Topical Oral
Grupos Controle Tépico
(n=14) (n=14) (n=14)

Age (years), mean = SD

Idade (anos), média + DP 39.1+4.6 40.5+4.1 41.9+4.0

Phototype, Fototipo, n (%)

I 9 (64%) 9 (64%) 11 (78%)

v 5 (36%) 5(36%) 3 (22%)

Melasma Duration / Dura¢io do melasma, n (%)

Up to 5 years / Até 5 anos 2 (14%) 3 (21%) 5(36%)

6 to 10 years / 6 a 10 anos 5(36%) 4 (29%) 2 (14%)

More than 10 years / Mais de 10 anos 4 (29%) 7 (50%) 6 (43%)

Not informed / Nao informado 3 (21%) 0 1 (7%)

Previous dermatological treatment

Tratamento dermatologico prévio, n (%) 11 (78%) 7 (50%) 12 (85%)

mMASI, mean+SD / média + DP 8.64+£3.9 841+3.5 8.54+4.0

Melanin / Melanina index

mean + SD / média + DP 539.5+40.9 539.5+32.8 532.3+31.5

Erythema / Eritema index

mean + SD / média + DP 642.8 +22.8 648.1+24.4 659.4+£253
were detected in the mMASI when the treatments were  Por outro lado, resultados significativos foram

analyzed as a single-arm with paired values for the time
variation (ANOVA RM, p <0.0001), and by multiple
comparisons, with Bonferroni correction, we verified
this result refers to the oral group comparing baseline
time to 60 (p = 0.0212) and 90 days (p = 0.0008), and
to the topical group, which also showed improvement
comparing the baseline time with 90 days (p = 0.0003).
Nevertheless, a decrease of the score was observed
for all groups during the treatment, especially for oral
therapy, which presented a 22% decrease, compared to
11% for control group, and 15% for topical treatment
(Figure 2).

Figures 3, 4 and 5 show high resolution images from
the study participants as examples as illustration of
results before and after treatments.

After confirming the normal distribution of data
obtained for time and treatments (Shappiro-Wilk, p>
0.05), the melanin index measured by the Mexameter
showed a slight decrease in pigmentation in the oral
group. Even so, the results of the melanin index did not
show significant reduction between the groups at all
evaluated times (ANOVA, p > 0.05), as was observed
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detectados no mMASI quando os tratamentos foram
analisados individualmente com valores pareados para
a variag¢ao de tempo (ANOVA RM, p <0,0001), e pelas
comparagdes multiplas, com corre¢do de Bonferroni,
verificamos que este resultado se refere ao grupo oral
na comparagdo entre o tempo inicial comparado a 60
(p=0,0212) e 90 dias (p=0,0008), e ao grupo topico, que
também apresentou melhora comparando o tempo basal
com o de 90 dias (p=0,0003). No entanto, observou-
se diminui¢do do escore em todos os grupos durante
o tratamento, especialmente para o tratamento oral,
que apresentou reducdo de 22%, comparado a 11% no
grupo controle e 15% no tratamento tépico (Figure 2).
As Figuras 3, 4 e 5 ilustram as imagens de alta reso-
lucdo obtidas de participantes do estudo, antes e apos
os tratamentos.

Ap6s verificar a distribui¢ao normal dos dados obtidos
para tempo e tratamentos (Shappiro-Wilk, p>0,05), o
indice de melanina medido pelo aparelho Mexameter
apresentou leve diminui¢do da pigmentacdo no grupo
oral. Mesmo assim, osresultados dos indices de melanina
ndo apresentaram reducdo significativas entre os grupos
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2g3

mMASI

Control/  Topical / Oral
Controle Topico

Figure 2 - mMASI values among treatment groups at evaluated times (means and confidence
intervals C195% are indicated)
Figura 2 -Valores do mMASI entre os grupos de tratamento nos tempos avaliados ( s3o mostrados
médias e intervalos de confianga IC95%)

Figure 3 - A 41 year-old woman with recalcitrant melasma for 8§ years before treatment (A) and after
(B) 60 days of use of the topical treatment containing the olive extract
Figura 3 - Participante de 41 anos com melasma recalcitrante ha 8 anos antes do tratamento (A) e
apos (B) 60 dias de uso do tratamento topico contendo o extrato de oliva
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Figure 4 - A 36-year old woman with recalcitrant melasma for 19 years before treatment (A)
and after (B) 60 days of use of the oral treatment containing the olive extract

Figura 4 - Participante de 36 anos com melasma recalcitrante ha 19 anos antes do tratamento
(A) e apos (B) 60 dias de uso do tratamento oral contendo o extrato de oliva

. i il

Figure 5 - A 38 year-old woman with recalcitrant melasma for 2 years before treatment (A)
and after (B) 60 days of placebo use
Figura 5 - Participante de 38 anos com melasma recalcitrante por 2 anos antes do tratamento
(A) e apos (B) 60 dias de uso de placebo
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Indice de Melanina

Melanin Index

Figure 6 - Melanin index among treatment groups at evaluated times (means and confidence intervals
CI95% are indicated)
Figura 6 - indice de melanina entre os grupos de tratamento nos tempos avaliados (sdo mostrados médias
e intervalos de confianga 1C95%)
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Figure 7 - Erythema index among treatment groups at evaluated times (means and confidence intervals
CI95% are indicated)
Figura 7 - Indice de eritema entre os grupos de tratamento nos tempos avaliados (sdo mostrados médias
e intervalos de confianga 1C95%)
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Figure 8 - A 36 year-old woman with erythema before treatment (A) and after 60 days (B)
of the oral treatment containing the olive extract
Figura 8 - Participante de 36 anos com eritema antes (A) e apds 60 dias (B) do tratamento
oral contendo o extrato de oliva

in mMASI (Figure 6). However, significant results
were detected in the melanin index when paired values
for time variation in the oral group were analyzed
individually as a single-arm (ANOVA RM, p = 0.0466)
comparing the initial time with 60 days (p = 0.0167) in
multiple comparisons.

The Mexameter also provides erythema quantifica-
tion related to vascular feature of melasma. The base-
line values had no significant differences (ANOVA,
p=0.277). Despite no significant difference between the
treatments after 90 days (ANOVA, p=0.290), the oral
group showed higher decrease in erythema compared to
the other groups (Figure 7). Figure 8 shows the image
of a study participant with a reduction in erythema after
60 days of oral treatment.
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em todos os tempos avaliados (ANOVA, p>0,05), assim
como observado no mMASI (Figura 6). No entanto,
resultados significativos foram detectados no indice
de melanina quando os valores pareados para variagao
de tempo no grupo oral analisado individualmente
(ANOVA RM, p = 0,0466) ao comparar o tempo inicial
com 60 dias (p=0,0167)

O Mexameter também fornece quantificacao de erite-
ma que esta relacionada a caracteristica de aumento da
vascularizacdo do melasma. Os valores de eritema ini-
ciais ndo apresentaram diferencas significativas entre
os grupos (ANOVA, p = 0,277). Apesar de ndo haver
diferenga significativa entre os tratamentos apds 90 dias
(ANOVA, p = 0,290), o grupo oral apresentou maior
diminui¢do do eritema em relagdo aos demais grupos
(Figura 7). A Figura 8 mostra a imagem de uma partici-
pante com a reducdo no eritema ap6s 60 dias do trata-
mento oral.



Discussion

Corresponding to the results obtained in epidemiologic
studies by Handel at al. and Tamega et al. (25,26), the
semi-structured interviews allowed the participants to
report the most common triggering factor for melasma:
solar radiation and hormonal alterations, including
pregnancy or contraceptive use.

The demand for an effective treatment for melasma
can be recognized by its chronic and relapsing
characteristics, observed in this study as most of the
participants had presented with the disorder for more
than five years, and 71% had previously tried classical
dermatodrlogical treatments containing hydroquinone.
None of the patients had the melasma onset at less than
1 year. In addition, the dropout rate was equal in all
groups and most occurred before 30 days of treatment.
The period recommended for the first visual clinical
affects for melasma is in 56 days (27).

In 2014, Jutley et al. performed a systematic review of
melasma treatments, and determined the main limita-
tion of the studies evaluated was poor methodology,
with a lack of standardized outcome assessments (28).
Therefore, to complement the subjective evaluation
using mMASI score, the use of objective biophysical
techniques is important for reproducible analysis in me-
lasma clinical trials (29).

Despite the fact that no statistically significant altera-
tions were observed in the mMASI scores, a reduction
in all groups over time was observed, with a more pro-
nounced pigmentation decrease after the oral treat-
ment. Evaluating time as the main variable, in a single-
arm or intragroup evaluation, the oral group presented
significant reduction in mMASI when baseline values
were compared to those after 60 and 90 days of treat-
ment. It is important to emphasize that no reduction in
melasma area parameter was observed in mMASI eval-
uation. Therefore, only pigmentation darkness showed
decreased values in the score.

By the objective techniques, the melanin content pre-
sented similar results to mMASI, since no statistical
difference was observed among treatment groups com-
pared to the control at the evaluated times. However,
a significant pigmentation decrease was noticed in the
oral group when ANOVA RM was performed compar-
ing 60 days to baseline, as a single-arm treatment.

The obtained results of the groups containing the ol-
ive extract compared to the control could indicate that
hydroxytyrosol bioavailability at the basal layer of epi-
dermis, where melanogenesis predominantly occurs,
may have been lower than expected to exert its enzy-
matic competitive inhibition to tyrosinase in both oral
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Discussao

Concordando com os resultados obtidos nos estudos
epidemiologicos de Handel et al. e Tamega et al.
(25,26), as entrevistas semiestruturadas permitiram aos
participantes relatar os fatores desencadeantes mais
comuns do melasma, em suas concepgdes: radiagdo
solar e alteragdes hormonais, incluindo gravidez ou uso
de contraceptivos.

A demanda por um tratamento efetivo para o melasma
pode ser reconhecida por suas caracteristicas cronicas ¢
recidivantes, que foram observadas a maioria das par-
ticipantes apresentarem a doenga por mais de 5 anos
e 71% ja haviam experimentado o tratamento derma-
toldgico classico contendo hidroquinona. Nenhuma das
pacientes tivera o inicio do melasma em menos de 1
ano. Além disso, a taxa de abandono foi igual em todos
0s grupos ¢ ocorreu principalmente antes de 30 dias de
tratamento. No entanto, o periodo recomendado para os
primeiros efeitos clinicos visuais para o melasma ¢ de
56 dias (27).

Em 2014, Jutley et al. realizaram uma revisao sistemati-
ca dos tratamentos com melasma e a principal limitagdo
dos estudos avaliados foram que as metodologias usa-
das eram inadequadas, levando ao lapso de avaliagdes
padronizadas dos resultados (28). Entdo, para comple-
mentar a avaliagdo subjetiva do pesquisador usando o
escore mMASI, o uso de técnicas biofisicas objetivas
sdo importantes para a analise reprodutivel nos estudo s
clinicos de melasma (27).

Apesar de ndo terem sido observadas alteragdes esta-
tisticamente significantes no escore do mMASI, foi ob-
servada redug@o em todos os grupos ao longo do tem-
po, com diminui¢@o da pigmentagdo mais pronunciada
apos o tratamento oral. Avaliando o tempo como a var-
iavel principal, em uma avaliacdo intragrupo ou single
arm, o grupo oral apresentou reducdo significativa no
mMASI quando os valores basais foram comparados
aqueles apos 60 e 90 dias de tratamento. E importante
enfatizar que nenhuma redu¢o no pardmetro da area do
melasma foi observada na avaliagio do mMASI. Por-
tanto, apenas o parametro da escuriddo da pigmentacao
apresentou valores reduzidos na pontuagao.

Pelas medidas objetivas realizadas, o indice de melani-
na apresentou resultados semelhantes ao mMASI, uma
vez que ndo houve diferenca estatistica entre os grupos
de tratamento em relag@o ao controle nos tempos avali-
ados. No entanto, uma diminuicdo significativa da pig-
mentagdo foi notada no grupo oral quando ANOVA RM
foi realizada individualmente neste grupo comparando
o tempo de 60 dias com o inicial.
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and topical pathways. Both olive extracts used in the
study had a standardized concentration of hydroxytyro-
sol: 3% in the oral and 20% in the topical. Even so, the
topical cream containing 1% of the olive extract was
the maximum recommended by the distributor. Hence,
Alonso et al. showed that the in vitro hydroxytyrosol
epidermal absorption profile have presented a low skin
penetration through the stratum corneum and reduced
skin permeation to dermis (29). This could be improved
by the conversion of hydroxytyrosol into more lipo-
philic hydroxytyrosol esters.

Despite the wide distribution of hydroxytyrosol to all
tissues, its bioavailability by the oral route is also poor,
as only 2% of the free form can be found at plasma
after its intake (11). Even so, the higher depigmenting
effect observed in the oral treatments compared to topi-
cal could suggest that the oral treatment dosage of this
substance may attain a major bioavailability at the tar-
get site (epidermal basal layer) when compared to the
topical delivery in this study.

So, further studies with higher concentrations of hy-
droxytyrosol from olive extracts for topical and oral
routes are suggested to verify its depigmenting poten-
tial.

It was possible to observe reduction of the erythema in
the oral group, despite not being significant. This effect
can be a result of the great anti-inflammatory activity of
the hydroxytyrosol, which in vitro studies presents a re-
duced pro-inflammatory cytokines and inducible nitric
oxide synthase (iNOS) (30), which are involved in the
increased vascular component in the lesion (31,6). As
melasma presents with an increased vascular compo-
nent in lesional skin associatedwith photoaging (32,5),
erythema analysis was useful to assess the treatment
response.

It is known that the therapies for melasma must not
only target the tyrosinase inhibition but should have an
anti-aging and anti-inflammatory approach (5,6). Hy-
droxytyrosol is a single agent that has multiple potential
mechanisms to support restoring the basal membrane,
acting against cytokines and other inflammatory fac-
tors, inhibiting tyrosinase and exerting potent antioxi-
dant activity, as previously described. As a result, other
studies with higher concentrations of hydroxytyrosol
contained in olive extracts have great potential to assist
as an adjunct to conventional dermatological melasma
therapy or as a complementary long-term maintenance
treatment for melasma.
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Os resultados obtidos nos grupos contendo o extrato de
oliva comparados ao controle podem indicar que a bio-
disponibilidade do hidroxitirosol na camada basal da
epiderme, onde a melanogénese ocorre predominante-
mente, pode ter sido menor do que o esperado para ex-
ercer sua inibi¢do competitiva enzimatica na tirosinase
tanto oral quanto topica. caminhos. Ambos os extratos
de oliva utilizados no estudo tinham uma concentragao
padronizada de hidroxitirosol: 3% na oral ¢ 20% na
topica. Mesmo assim, o creme topico contendo 1%
deste extrato de oliva foi 0 maximo recomendado pelo
distribuidor. Além disso, Alonso et al. mostraram que o
perfil de absorcao epidérmica de hidroxitirosol in vitro
apresentou baixa penetracdo cutanea através do estrato
corneo e permeacao cutanea reduzida a derme (29). Isto
poderia ser melhorado pela conversao do hidroxitirosol
em tensoativos derivados de éster para aumentar a sua
lipofilicidade.

Apesar de o hidroxitirosol apresentar ampla dis-
tribuicdo para todos os tecidos, sua biodisponibilidade
por via oral também ¢ baixa, apenas 2% da forma livre
pode ser encontrada no plasma apds sua ingestao (11).
Mesmo assim, o maior efeito de despigmentacao obser-
vado nos tratamentos orais em comparagdo com o topi-
co poderia sugerir que a dosagem do tratamento oral
dessa substancia pode atingir uma biodisponibilidade
maior no local alvo (camada basal epidérmica) quando
comparado ao topico neste estudo. Assim, estudos pos-
teriores com maiores concentragdes de hidroxitirosol a
partir de extratos de oliva para rotas topicas e orais sdo
sugeridos para verificar seu potencial despigmentante.
Foi possivel observar reducdo do eritema no grupo
oral, apesar de ndo significativa. Esse efeito pode ser
resultado da grande atividade anti-inflamatoria do hi-
droxitirosol que, em estudos in vitro, mostrou redugao
das citocinas pro-inflamatérias e a sintase induzida do
oxido nitrico (iNOS) (30), que estao envolvidas no au-
mento do componente vascular na lesao (31,6). Como
o melasma apresenta aumento do componente vascu-
lar associada ao fotoenvelhecimento (32,5), a analise
do eritema foi interessante para avaliar essa resposta ao
tratamento.

As terapias para o melasma nao devem apenas visar
a inibi¢do da tirosinase, mas também devem ter uma
abordagem antienvelhecimento e anti-inflamatoria
(5,6). Assim, o hidroxitirosol ¢ um agente Unico que
possui multiplos mecanismos potenciais para restau-
rar a membrana basal, atuar contra citocinas ¢ outros
fatores inflamatorios, inibir a tirosinase ¢ exercer uma
atividade antioxidante potente, como descritas anteri-
ormente. Assim, o extrato de oliva com concentragdo
padronizada de hidroxitirosol tem um grande potencial



Conclusion

Considering the great interindividual variability that is
an intrinsic melasma characteristic, the subjective and
objective analysis showed no significant difference in
the groups along time for the oral and topical treatment
with the olive extract containing standardized concen-
tration of hydroxytyrosol compared to placebo. How-
ever, the oral treatment reduced the mMASI and mela-
nin index values after the 60 day usage period when
compared to baseline values in intragroup analysis.

In addition, considering the described benefits, we sug-
gest that further studies to test if an increased concen-
tration of hydroxytyrosol could determine better results
in the oral and topical treatments for melasma control.
Finally, this study contributes to better understanding
of oral and topical treatments containing an ingredient
with multiple beneficial pharmacological effects that
presents great potential as an adjunctive to dermato-
logical treatments for melasma control.
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para auxiliar como adjuvante a terapia dermatologica
convencional do melasma ou como um tratamento
complementar de manuten¢@o de longo prazo pds-tera-
péutico para o melasma.

Conclusao

Considerando a grande variabilidade interindividual
caracteristica do melasma intrinseco, a analise subje-
tiva e objetiva nao mostrou diferenga significativa nos
grupos ao longo do tempo para o tratamento oral e topi-
co com o extrato de oliva contendo concentragdo pa-
dronizada de hidroxitirosol comparado ao placebo. No
entanto, o tratamento oral reduziu os valores do indice
mMASI e melanina apos 60 dias, quando comparado
com os valores basais na analise intragrupo.

Além disso, considerando os beneficios descritos do ex-
trato de oliva, sugere-se que novos estudos verifiquem
se maiores concentragdo de hidroxitirosol poderia de-
terminar melhores resultados nos tratamentos orais e
tdpicos para o controle do melasma.

Finalmente, este estudo contribui para uma melhor
compreensdo dos tratamentos orais e topicos com
um ingrediente com multiplos efeitos farmacologicos
benéficos de fontes naturais que apresentam grande po-
tencial como adjuvante aos tratamentos dermatoloégicos
para o controle do melasma.
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