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ABSTRACT Valéria Romero’

Introduction: Overexposure of the skin to the sunlight can cause photoaging and pro-
mote the emergence of malignant neoplasms. Sunscreens are used to prevent these altera-
tions and may occasionally cause adverse reactions in children and adults.

Objective: To analyze the frequency and types of adverse reactions caused by sunscreens
in adults and children.

Methods: Data analysis of in vivo, non-invasive clinical studies performed at a clinical
research institute.

Results: Data from 2,263 adults and 523 children were evaluated, with 13.92% and 4.44%,
respectively, presenting some type of reaction.

Conclusions: Sunscreens are effective in preventing photoaging and skin cancer. Cosme-
tic formulations containing sunscreens may cause adverse reactions with low prevalence.
Keywords: sunscreening agents; control and sanitary supervision of cosmetics; sun protec-
tion factor; cosmetics

RESUMO

Introdugdo: O excesso de exposigio da pele ao sol pode ocasionar o fotoenvelhecimento e favorecer
o surgimento de neoplasias malignas na pele. Assim, os protetores solares tornaram-se amplamente
utilizados para a prevengdo de danos solares, a curto e longo prazo. Podem ocasionalmente provocar
reacoes adversas em criancas e adultos.

Objetivo: Analisar a frequencia e os tipos de reagdes adversas ocasionadas por protetores solares em
adultos e criangas.

Meétodos: Analise de banco de dados sobre estudos clinicos ndo invasivos in vivo, em face e corpo,
realizados em instituto de pesquisa clinica, em Sdo Paulo, Brasil.

Resultados: Foram avaliados de janeiro de 2014 a dezembro de 2015, dados de 2263 adultos e
523 criangas. 13,92% dos adultos e 4,44% das criangas apresentaram algum tipo de reagdo adversa
leve.

Conclusées: Observou-se que os protetores solares sdo eficazes na prevengdo do fotoenvelhecimento
e cdncer de pele. As formulagoes cosméticas com filtros solares podem ocasionar reagées adversas com
baixa prevaléncia.

Palavras-chave: protetores solares; controle e fiscalizagio de cosméticos; fator de protegio solar; cos-
méticos
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INTRODUCTION

The skin 1s the human body’s organ that comes in con-
tact with the internal and external environments, thus exerting
protective functions against microorganisms, harmful substances
and radiations, in addition to helping to keep body tempera-
ture constant, preventing excessive loss of water, and producing
vitamin D.' The skin’s degree of exposure to the sun and its
constant tanning can influence photoaging. Individuals exposed
to sunny climates, living in regions where the ultraviolet (UV)
radiation index is normally high, and who lack photoprotection
habits may experience a higher degree of photoaging.> Another
long-term consequence of excessive UV exposure is linked to
cutaneous malignant neoplasms, which range from precancerous
lesions — such as actinic keratosis — to invasive cancers — such as
melanoma.’

Ultraviolet radiation is classified into A (UVA), B (UVB)
and C (UVC), with UVC radiation being filtered by the Earth’s
ozone layer. Ultraviolet radiation type A (320nm-400nm) has a
greater ability to penetrate the skin and is involved in most pho-
toallergic reactions, some phototoxic reactions, carcinogenesis,
and cutaneous photoaging.4 Ultraviolet radiation was classified
as a Class I carcinogen by the International Agency for Research
on Cancer.” The adverse effects range from cell necrosis to ge-
nomic instability.%” Although UVB has been classified as a “caus-
er of sunburn” and UVA as a “causer aging” by the lay public, a
photobiological research focused on genotoxicity and immuno-
modulation found that skin cancer can be caused by both UVA
and UVB radiation.®’

Epidemiological data show a significant increase in the
incidence of cutaneous neoplasms, especially non-melanoma
epidermal tumors, in several countries. In 2016, the Brazilian
National Cancer Institute (Inca) estimated 80,850 new cases of
nonmelanoma skin cancer in men and 94,910 in women. These
figures correspond to an estimated risk of 81.66 new cases per
100,000 men and 91.98 per 100,000 women.

Sunscreens have become widely used for the prevention
of sun damage in the short and long terms, and are classified and
regulated as medicaments in the USA, Canada and Australia, and
as cosmetics in Europe.”'” In Brazil, according to the National
Sanitary Surveillance Agency (ANVISA), a sunscreen is any cos-
metic preparation intended to come into contact with the skin
and lips for the exclusive or main purpose of protection against
UVB and UVA rays by absorbing, dispersing or reflecting the
radiation.!! Sunscreens are currently influenced by the fast paced
emergence of innovations, meaning that their formulations may
present multiple UV blocks, in addition to excipients and other
ingredients."” The use of sunscreens has been considered one
of the most effective measures in the prevention of cutaneous
neoplasias. Public health authorities recommend regular use in
activities that imply exposure to the sunlight, such as working
and practicing sports outdoors. However, the use of sunscreen
alone should never be combined with increased exposure to the
sunlight.”” Some studies have suggested the existence of correla-
tion between the use of sunscreen and melanoma, suggesting
that the use of sunscreen increases the users’ time of exposure to
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the sunlight, due to the fact that they would deem themselves
exempt from the potential damage caused by the sun. It is possi-
ble to conclude, therefore, that the greater exposure to UV rays
would lead to malignant alterations.'*'"* For this reason, pho-
to-education campaigns have been stimulated and carried out,
mainly in tropical countries. A recent European study evidenced
that 87.1% of 1,816 dermatological patients reported the use of
sunscreen.'®

For adequate efficacy, a sunscreen formulation must con-
tain chemical elements with absorption spectrum in the UVA
and UVB radiation bands, in addition to being photostable.
Moreover, for the ideal protective effect, the filter must be able
to form a homogeneous film, distributing its ingredients evenly
across the skin’s surface.” Children need special photoprotec-
tion, as they are more susceptible to environmental threats than
adults. Exposure to the sun during childhood and adolescence
seems to set the conditions for the development of both mela-
noma and non-melanoma epidermal tumors in adulthood.” A
study on the use of sunscreens in children included 157 patients
aged three to 17 years. Ten children (6.4%) presented positive
responses to contact phototesting when a standardized sequence
of nine UV filters —or their own sunscreens — were applied: 4.5%
reacted to UV filters and 5.7% reacted to their own sunscreens.
The UV filters that caused reactions more frequently were ben-
zophenone-3 and octyl methoxycinnamate.'

Photo-education campaigns have been important due
to the fact that currently there is a lack of knowledge about
photoprotection, justifying the necessity of an educational effort
linked to the subject. Photo-education shows that sunscreens are
not the only way to protect human skin from excessive exposure
to the sun and that there are other forms of protection, such as
the use of tents, sunglasses, photoprotective clothing and obser-
vation of the hours of risky exposure (10:00 am to 4:00 pm).
Protection will be very effective when the various measures to
reduce exposure to sunlight are used in combination.

OBJECTIVE

The objective of the present study was to analyze adverse
reactions caused by sunscreens in adults and children, based on
the results of in vivo, non-invasive clinical studies, performed at
the Instituto de Pesquisa Dermato-Cosmética, located in the
city of Campinas, Sdo Paulo (SP), Brazil.

METHODS

An open, prospective clinical study was carried out from
January 2014 to December 2015.

The recruitment of participants was conducted by Al-
lergisa — Pesquisa DermatoCosmeética Ltda., located in Campi-
nas, Sdo Paulo (SP), Brazil, where the analysis of the database
relating to the results also took place. All clinical trials analyzed
were conducted in accordance with the Declaration of Helsinki,
the Brazilian National Health Council (CNS) Resolution No.
466/12 ANVISA, and the Document of the Americas and ICH
E6 of Good Clinical Practice, complying with the directives es-
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tablished by the Research Ethics Committee of the Institution.
A total of 2,263 adults over the age of 18 and 523 children over
6 years of age were evaluated. The different clinical trials were
based on the dermatological tests model described in ANVISA’s
safety evaluation guide for cosmetic products (Brazil, 2003).19

The volunteers were informed of the purpose, method-
ology and duration, advantages and clinical restrictions related
to the study. Participants confirmed their interest in taking part
by signing a Term of Consent. The technical documentation and
database were made available to the researchers conducting the
present study and will be kept on file for 5 years.

The participants of the analyzed surveys are healthy in-
dividuals, without complaints or reports of exacerbated cutane-
ous sensitivity and absence of history of reactions to the studied
product’s category. The products were used for a minimum of 21
days. The sunscreens application areas were the body and face.
The volunteers were instructed on use of the products, with
those observing the guidelines continuously throughout the
proposed period having been selected for analysis. In cases of
adverse events, dermatologist physician physicians evaluated the
participants.

RESULTS

Based on the tabulation of the results analyzed, it was
found that 13.92% of the adults and 4.44% of the children pre-
sented adverse reactions to the sunscreens (Figure 1).

During the course and at the end of each noninvasive
clinical trial of the sunscreens, participants were given the op-
portunity to report possible adverse reactions. All possibilities
of adverse reactions or clinical signs (depicted in Chart 1) were
evaluated, diagnosed and treated by a dermatologist physician.

Adverse reactions diagnosed in adults by the dermatolo-
gist physician during the study period were: erythema, desqua-
mation and erythematous papules and, in children, erythema,
edema and vesicles. Adverse reactions were reported by the par-
ticipants, however the final clinical diagnosis and treatment were
conducted and completed by a dermatologist of the institution

2500
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4.44%
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CHART 1: Analysis of adverse reactions of sunscreens in adults and children
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Chart 1: Analysis of adverse reactions of sunscreens in adults and children

ANALYZED GROUPS
Period Adults Children
24 meses* Erythema, desquamation Erythema, edema,

and erythematous papules  and vesicular lesions

*January 2014 to December 2015

where the study was carried out.

DISCUSSION

The sunscreens market is constantly growing due to the
fact that people are increasingly aware of the harmful effects of
UV radiation, and also because of scientific progress and the
emergence of new active principles, excipients and UV block-
ers.'?

The compatibility among the components of a sunscreen,
its effectiveness and safety are of paramount importance for safe
use. The adverse reactions to these formulations are not frequent;
nonetheless, the sensitization to a sunscreen’s components may
occur. It is worth noting that the use of sunscreens does not
enable prolonged exposure to the sunlight, meaning that it is
necessary to avoid exposure between 10:00am and 04:00pm in
addition to make use of physical methods of protection against
the sun, such as gloves and hats, among others.’

Regarding children, especially those under six years of
age, photoprotection should be sought by associating the use of
sunscreens with protective clothing, avoiding exposure at peak
times of solar radiation.** This is due to the fact that some
factors, such as the correct amount used and homogenization of
the sunscreen over the entire body surface that will be exposed,
are implied in the effectiveness of the photoprotection. Despite
the fact that tests are performed prior to releasing the products
in the marketplace, adverse reactions to cosmetics due to indi-
vidual susceptibility to formulation components should also be
considered,.?*!

Adverse reactions to sunscreens are described as sensa-
tions of local heat, erythema and pruritus, which may or may not
disappear after a few hours. These phenomena were well doc-
umented, especially regarding sunscreens used in the 1990s.%-%

Several UV filters that are marketed as organic products
are known to trigger allergic and photoallergic reactions, ac-
counting for 55% to 80% of these cases.”’* The lipophilic na-
ture of organic UV blockers as well as their small molecules al-
low greater penetration into the skin, a basic requirement for the
onset of an allergic response.’® Adverse reactions usually occur
in the face, in special around the eyes.?® Pustisek et al. ° reported
that adverse reactions to sunscreens are relatively rare and in-
clude irritation, and contact urticaria and dermatitis by primary,
allergic, phototoxic and photoallergic irritations.

In an Australian study, 703 individuals applied a water-re-
sistant sunscreen containing SPF 15 on a daily basis. The results
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indicated that 114 (18.9%) of them developed adverse reactions
to the sunscreen, with these reactions being diagnosed as inflam-
matory or acneiform eruptions, as well as contact urticarias.”

In the present study, the clinical signs of adverse reactions
in children assessed and exposed to sunscreens were erythema,
edema and vesicular lesions. In adults, clinically evident adverse
reactions were erythema, desquamation and papules (Chart 1).
The Brazilian National Sanitary Surveillance Agency (ANVI-
SA) stated in 2013 that 7% of the 136 notifications of adverse
events received by its cosmetics oversight sector referred to sun-
screens.”

Despite adverse eftects, sunscreens are important for pro-
tecting the skin from UVA and UVB radiation, and are effective
in preventing damage caused by the sun, however they should be
combined to other protective measures. Photo-education cam-
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