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APRESENTACAO

A colecao “Microbiologia: Clinica, Ambiental e Alimentos” é uma obra que tem como
foco principal a apresentagéo de trabalhos cientificos diversos que compde seus capitulos
relacionados aos microrganismos. O volume apresenta um compilado de 15 artigos
distribuidos em teméticas que abordam de forma categorizada e interdisciplinar trabalhos,
pesquisas, relatos de casos e/ou revisdes que transitam nas diversas areas de aplicagéo
da Microbiologia.

O objetivo central desta coletanea é apresentar de forma categorizada e clara
estudos desenvolvidos em diversas instituicbes de ensino e pesquisa do pais. Em todos
esses trabalhos a linha condutora foi o aspecto relacionado a Bacteriologia, Micologia,
Parasitologia, Virologia, Imunologia Biotecnologia, Satude Publica e areas correlatas.

O avanco tecnolégico tem contribuido com inimeras pesquisas relacionadas a
biologia dos diversos microrganismos existentes, e consequentemente, esses estudos
podem auxiliar na prevengdo e no combate a patologias/doengcas que podem afetar a
saude humana e dos demais seres vivos.

Temas diversos e interessantes sdo deste modo, discutidos aqui com a proposta
de fundamentar o conhecimento de académicos, mestres, doutores e todos aqueles
que de alguma forma se interessam pelas ciéncias bioldgicas e pelas ciéncias da saude
em seus aspectos microbioldgicos. Possuir um material que demonstre a aplicacdo dos
microrganismos em varias areas do conhecimento, de forma temporal e com dados
substanciais de regides especificas do pais tem sido relevante, bem como, abordar temas
atuais e de interesse direto da sociedade.

Este livro “Microbiologia: Clinica, Ambiental e Alimentos” apresenta uma teoria bem
fundamentada nos resultados praticos obtidos pelos diversos pesquisadores, professores
e académicos que arduamente desenvolveram seus estudos que aqui estdo apresentados
de maneira concisa e didatica. Sabemos o quéo importante é a divulgagao cientifica, por
isso evidenciamos também a estrutura da Atena Editora, que é capaz de oferecer uma
plataforma consolidada e confiavel, permitindo que esses pesquisadores exponham e
divulguem seus trabalhos.

Desejo a todos uma 6tima leitura.

Renan Monteiro do Nascimento
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ABSTRACT: The aim of this study was to assess
the risk factors for contracting Acanthamoeba
keratitis by relating them to habits of contact lens
wearers. In this study, 196 contact lens wearers
from private clinics and a public hospital in Porto
Alegre, Brazil, were interviewed between May
2015 and October 2016 for information about the
type of contact lenses and cleaning solutions they
used in order to evaluate the risks of developing
Acanthamoeba keratitis. Most respondents
(73.0%) were unaware of the existence of these
amoebae, and almost half of the respondents
(48.9%) reported wearing contact lenses while
swimming in the sea or swimming pools, which
increases the risks of contracting Kkeratitis.
Soft contact lenses, which were used by
49.0% of respondents, are more associated
with Acanthamoeba keratitis than other types
of lenses. Most of the lenses (78.5%) were
purchased at ophthalmic clinics. A total of 66.8%
of the respondents used a multipurpose solution
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for cleaning, while 66.2% used rubbed their lenses during cleaning, both of which decrease
the risk of contracting Acanthamoeba keratitis. Many respondents (42.6%) cleaned their
contact lenses cases, and 40.8% replaced their cases annually. The majority of respondents
were women (59.2%) with higher education (46.4%). It is extremely important for contact
lens wearers to be aware of the risks involved in improper cleaning and maintenance of their
lenses to avoid serious eye infections such as Acanthamoeba keratitis.

KEYWORDS: Contact lenses, Acanthamoeba, keratitis, profile, risk factors.

PERFIL DE USUARIOS DE LENTES DE CONTATO E FATORES DE RISCO
ASSOCIADOS A ACANTHAMOEBA SPP

RESUMO: O objetivo deste estudo foi avaliar os fatores de risco de contrair ceratite por
Acanthamoeba relacionando-os aos habitos dos usuarios de lentes de contato. Neste
trabalho, 196 usuarios de lentes de contato de clinicas privadas e um hospital publico de
Porto Alegre, no Brasil, foram entrevistados entre maio de 2015 e outubro de 2016 para
obter informagdes sobre o tipo de lentes e solugdes de limpeza que usavam avaliando assim
os riscos de desenvolver ceratite por Acanthamoeba. A maioria dos entrevistados (73,0%)
desconhecia a existéncia dessas amebas e quase metade desses (48,9%) relatou usar
lentes de contato ao nadar no mar ou piscina, 0 que aumenta os riscos de contrair ceratite. As
lentes de contato gelatinosas, usadas por 49,0% dos entrevistados, estdo mais associadas
a ceratite por Acanthamoeba do que outros tipos de lentes. A maioria das lentes (78,5%) foi
adquirida em clinicas oftalmolégicas. Um total de 66,8% dos pacientes usou solugao multiuso
para limpeza, enquanto 66,2% realizaram friccdo digital nas lentes durante a limpeza,
diminuindo assim o risco de contrair ceratite por Acanthamoeba. Muitos usuarios (42,6%)
limpavam seus estojos de lentes de contato e 40,8% os substituiram anualmente. A maioria
dos entrevistados eram mulheres (59,2%) com ensino superior (46,4%). E extremamente
importante que os usuarios de lentes de contato estejam cientes dos riscos envolvidos na
limpeza e manutencgdo inadequadas de suas lentes para evitar infec¢gdes graves nos olhos,
como a ceratite por Acanthamoeba.

PALAVRAS-CHAVE: Lentes de contato, Acanthamoeba, ceratite, perfil, fatores de risco.

11 INTRODUCTION

Contact lenses (CL) are a popular, convenient and effective method of correcting
refractive errors (myopia, hyperopia and astigmatism) (BOOST et al., 2017). Globally, the
CL market is very lucrative and a variety of lens types are available. Rigid gas-permeable
(RGP) lenses are made of a combination of fluoropolymers and silicone acrylate, whereas
the soft lenses are made of hydrogels, which are flexible polymers and with a high-water-
content (MUSGRAVE & FANG, 2019).

In addition to aesthetics, comfort is a fundamental factor for CL, hence the preference
for soft lenses (PRITCHARD et al., 1999). However, due to keratoconus, a corneal ectasia,
only RGP lenses can achieve satisfactory visual correction for many users (LECA et al.,
1995; SCHIRMBECK et al., 2005).
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It is estimated that there are approximately 140 million CL wearers worldwide
(TABUSHI et al., 2016). According to the Sociedade Brasileira de Lentes de Contato, there
are at least 2 million CL users in Brazil (RIBEIRO, 2017).

Increased CL use is associated with the development of ocular diseases. Incorrect
use of CL can lead to poor adaptation and contamination. Environmental factors may
increase the number of corneal infections through of the proliferation of microorganisms
such as protozoa, bacteria, fungi, and viruses (ROBERTSON et al., 2007).

A protozoan of the genus Acanthamoeba is the etiologic agent of amoebic keratitis
(AK), an eye infection whose symptoms include pain, abnormal biomicroscopic findings,
photophobia and vision loss (SCHUSTER & VISVESVARA, 2004; LORENZO-MORALES
et al., 2006). There are two distinct life forms in the biological cycle of this protozoan: the
trophozoite, its vegetative form, and the cyst, its resistance form. Infection occurs when
trophozoites contact a previously damaged cornea, which can occur through the use of
CL. Trophozoites adhere to surface receptors in corneal epithelial cells through mannose-
protein binding. Thereafter, an infection cascade occurs that involves deeper stromal
invasion, degradation of extracellular matrix components and induction of cell death in the
host (PANJWANI, 2010; SANT'ANA et al., 2015; CARRIJO-CARVALHO et al., 2017).

Acanthamoeba spp. can be found in a wide range of environments, such as air, sail,
water (CAUMO et al., 2009; SIDDIQUI & KHAN, 2012). CL and/or cases also may contain
Acanthamoeba spp. However, RGP lenses are less associated with this microorganism
than soft lenses (ANJOS et al., 2013; PAGE & MATHERS, 2013). Our group retrospectively
reviewed 28 cases of AK in Porto Alegre (southern Brazil), all of whom wear CL, in addition
to identifying possible risk factors and clinical outcomes. The main reported risk factors
for AK in CL users include biofilm formation through poor hygiene of CL and cases, lens
deposits through a lack of rubbing while cleaning, corneal damage during CL placement and
exposure to water (DEJACO-RUHSWURM et al., 2001; WU et al., 2010; ZHU et al., 2011;
SANTOS etal., 2018; PADZIK et al., 2019). Tap water may contain pathogenic Acanthamoeba
spp. and it is not recommended for rinsing CL (STAPLETON et al., 1991; WALOCHNIK et
al., 2015). Multipurpose solutions consisting of polyhexamethylene biguanide or polyquad
(polyquaternium-1) are recommended for cleaning, rinsing, disinfecting and storing CL
(ROSENTHAL et al., 1999; WU et al., 2010). However these solutions are not completely
effective against Acanthamoeba spp., especially in their dormant cyst stage (MOON et al.,
2016).

AK is frequently misdiagnosed as herpes, which could delay treatment (KHAN, 2006)
Many clinical signs look like other types of keratitis, so it is important to suspect AK if the
patient is a CL wearer (SZENTMARY et al., 2019).

The objective of this study was to determine the profile of CL wearers in a large city
and assess their CL care and maintenance habits to decrease the risk of contracting AK. An

issue for concern is that majority of the respondents (73.0%) were unaware of the existence
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of an amoeba that causes AK in CL wearers through misuse and poor maintenance.

21 MATERIAL AND METHODS

This study was conducted in the southern Brazilian city of Porto Alegre, capital of the
state of Rio Grande do Sul, between May 2015 and October 2016. A 23-item questionnaire
was designed to elicit responses about the handling, use, cleaning, and maintenance of CL
and cases. The questionnaire was applied to 196 CL users when they came in for a medical
appointment. The sample size was calculated based on the following: 85 to 88% of people
who contracted Acanthamoeba keratitis in the United States and the United Kingdom whose
prevalence is 5%, were contact lenses wearers (DART et al., 2009). These foreign data
have been used since they are not available in Brazil.

The interviews were conducted with 112 CL wearers from the ophthalmology service
of a public hospital and 84 CL wearers from three private ophthalmology clinics. Patients
aged 14 to 80 years were eligible for the study, and those under 18 years of age were only
allowed to participate with parental authorization.

The study involved no potential risk and adhered to Declaration of Helsinki guidelines
for research involving human subjects. It was approved by the Hospital de Clinicas de
Porto Alegre Research Ethics Committee (registration number: 1.405.611/approval number:
CAEE 47915215.2.0000.5327). Participants who took part in the survey provided written
informed consent prior to inclusion and questionnaire administration. After the purpose of
the study was explained, the participants’ anonymity and confidentiality were assured, as
well as their right to ask questions.

31 RESULTS

3.1 Contactlens wearer habits and knowledge of Acanthamoeba spp. Infection

A total of 73.0% of the participants were unaware of the existence of an amoeba
that caused AK due to inadequate CL maintenance and cleaning. Ninety-two (48.9%)
respondents reported wearing their CL while swimming in the sea or a swimming pool, while
96 (51.1%) reported that they do not.

3.2 Contact lens and case maintenance

The data on CL and case cleaning habits and use of disinfection solutions are shown
in Table 1. Most of the CL users (66.8%) washed their lenses with multipurpose solutions.
Most interviewees (66.2%) rubbed their lenses during cleaning, cleaned their CL cases
weekly (42.6%) and replaced them annually (40.8%).
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Contact lens and Total sample
case maintenance N (%)

Cleaning products

Multipurpose solution 131 (66.8)
Water 2(1.0)
Saline solution 7 (3.6)
Liquid soap and water 3(1.5)
More than one product 53 (27.1)

Cleaning method

Rinsing with cleaning solution
Rubbing 66 (33.8)
129 (66.2)

Case cleaning

Daily 73 (37.4)
Weekly 83 (42.6)
Monthly 19 (9.7)
Rarely 16 (8.2)
Never 4(2.1)

Case replacement

Monthly 30 (15.3)
Quarterly 38 (19.4)
Half-yearly 45 (23.0)
Yearly 80 (40.8)
Never 3(1.5)

Note: The number of individuals with missing values was 1 for case cleaning

Table 1: Contact lens and case maintenance reported by interviewees between May 2015 and
October 2016 (N=196).

3.3 General characteristics of the interviewed contact lens wearers

The participants were generally young and female, with some higher education
(Table 2). The sample included 116 females (59.2%) and 80 males (40.8%). The majority
of the interviewees (29.1%) were between 20 and 29 years of age. A total of 91 (46.4%)
participants had some higher education.
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Age in years Male (%) Female (%) Total (%)

14-19 7 (3.6) 10 (5.1) 17(8.7)
20-29 7 (13.8) 0 (15.3) 57 (29.1)
30-39 4 (12.2) 9 (14.8) 53 (27.0)
40-49 0(5.1) 18 (9.2) 28 (14.3)
50-59 8 (4.1) 24 (12.2) 32 (16.3)
60-69 3(1.5) 5 (2.6) 8 (4.1)
>70 1(0.5) 0(0.0) 1(0.5)

Education level

Elementary/

middle school 10 (5.1) 19 (9.7) 29 (14.8)
High school 36 (18.4) 40 (20.4) 76 (38.8)
Higher education 33 (16.8) 58 (29.6) 91 (46.4)

Table 2: General characteristics of contact lens wearers interviewed between May 2015 and
October 2016 (N=196)

3.4 Types of lenses used by the participants

Of the 112 public hospital patients, 68 (60.7%) used RGP lenses, while of the 84
private clinic patients, 66 (78.6%) reported using soft CL (Table 3).

Public hospital patients Private clinic patients

Type of CL N=112 N=84

RGP 68 (60.7%) 15 (17.8%)
Soft lenses 30 (26.8%) 66 (78.6%)
Other type 14 (12.5%) 3 (3.6%)

Table 3: Types of lenses worn by the participants

3.5 Contact lens type and purpose

Table 4 shows participant responses for why they used CL, the type of lenses
they use, and where they purchased them. Of the 196 respondents, 95 (48.7%) reported
purchasing their CL after referral from their ophthalmologist, and 96 (49.0%) reported using
soft CL. Most of patients (153; 78.5%) purchased their CL at their ophthalmologist’s clinic.
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Response

Total sample

N (%)
Why did you decide to use contact lenses?
Glasses bother me
64 (32.8)
Suggestion of friends
4(2.1)
Medical indication
95 (48.7)
Media
0 (0.0)
Other 22 (11.3)
More than one answer 10 (5.1)
What type of contact lens do you use?
RGP 83 (42.3)
Soft 96 (49.0)
Scleral 2(1.1)
Piggyback (soft + RGP) 13 (6.6)
RGP/scleral 1(0.5)
Unknown 1(0.5)
Where did you buy your contact lenses?
Ophthalmic clinic 153 (78.5)
Optical shop 38 (19.5)
Internet 1(0.5)
More than one place 3(1.5)

Note: One respondent selected two answers for the question: Why have you decided to wear
contact lenses? One respondent did not answer the question “Why did you decide to wear
contact lenses?” and another did not answer the question “Where did you buy your contact

lenses?

RGP-= rigid gas permeable.

Table 4: Motivation, type and purchase location reported by contact lens wearers interviewed

between May 2015 and October 2016 (N=196).

41 DISCUSSION

Due to the growing number of CL users in Brazil, is extremely important to understand

their profile and educate them about the importance of good hygiene and maintenance of

their lenses and cases to avoid the eye infections such as AK. A previous study conducted

by our group in Porto Alegre showed that CL wearers who developed AK did not consider

certain essential precautions, such as not swimming while wearing the lenses (SANTOS et
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al., 2018).

Although most of the participants in the present study reported that they do not wear
their CL while swimming in the sea or swimming pools, many did. Acanthamoeba spp. have
been detected in swimming pools and spas, which confirms that these protozoans have a
wide distribution in the environment and underscores the importance of not wearing CL in
aquatic environments (CAUMO et al., 2009; FABRES et al., 2016; STAGGEMEIR et al.,
2016; FABRES et al., 2018).

Multipurpose solutions were the most commonly used cleaning solutions, followed
by water, saline, and liquid soap. Although no current cleaning solution is effective against
Acanthamoeba spp., using multipurpose solutions is a positive factor, since they help
disinfect the CL and extend their useful life. Multipurpose solutions help remove protein
deposits and have lubricating properties that simplify the cleaning process (LUl et al., 2009).
However, multipurpose solutions alone are not enough to ensure proper CL maintenance.

Many CL wearers do not properly clean or replace their CL cases. By not doing so, a
stagnant environment is created that provides ideal conditions for biofilm formation, which
facilitates microorganism adhesion (PENS et al., 2008; SWEENEY et al., 2009; BELJAN et
al., 2013), including Acanthamoeba spp., a parasite unknown to most of the interviewees.

Since AK is considered a rare (JOSLIN et al., 2007) and poorly known disease
(PATEL et al., 2010), it is essential that CL wearers be provided with more information in
order to prevent it. Late diagnosis of AK is difficult to treat, often leading to corneal transplant
(ALVES et al., 2018; SANTOS et al., 2018).

Most respondents reported rubbing their CL to clean them. Rubbing is an extremely
important step that is often overlooked by CL wearers since, when combined with a
multipurpose solution, it removes the biofilm that can adhere to CL, thus preventing AK
(LIPENER & RAY, 2008).

Most of the interviewees reported purchasing their CL directly from their
ophthalmologists; only a few purchased them from optical shops, over the Internet, or in
more than one of these places. This is probably because patients rely strongly on their care
practitioners to choose the best lenses for them.

It is important that ophthalmologists provide patients with evidence-based advice
during medical appointments to prevent eye problems such as AK, which could lead to
vision loss and corneal transplant. Since the Brazilian medical system’s capacity for corneal
transplantation cannot keep up with the growing demand, it is necessary to implement
more effective public policies to adequately meet this demand and reduce time on corneal
transplant waiting lists (ALMEIDA et al., 2018).

Care practitioners reduce risk factors associated with CL through careful screening
of potential users, guiding patients about proper hygiene and maintenance (VIDOTTI et al.,
2006; BELJAN et al., 2013) and educating patients about alternative ways to correct their
vision.
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Many of the participants used soft lenses. Currently, several types of CL are made of
third-generation materials and provide better vision and greater comfort to those who wear
them. Soft lenses are clearly preferable due to their softness, oxygen permeability, comfort
and good tolerability by most users (OCANSEY et al., 2019). However, despite the fact that
all types of CL have been associated with AK, the greatest risk is associated with prolonged
daily use of soft CL rather than RGP lenses (ALVARENGA et al., 2000).

Most respondents from the public hospital used RGP lenses due to their type of visual
impairment. RGP lenses are used primarily for certain eye diseases, such as keratoconus or
high astigmatism, since it is one of the few options for achieving good visual acuity.

The majority of respondents in this study were young and female. This could be
related to the fact that women are more concerned about their appearance, and CL have
both optical and aesthetic advantages (e.g. colored lenses), as well as occupational, sports
and cosmetic advantages (CUKIERMAN & BOLDRIM, 2004). Another relevant finding was
the educational level of the interviewees, most of whom had some higher education, which
may be attributed to their age and socioeconomic class (OCANSEY et al., 2019).

Nevertheless, a considerable portion of the participants reported that they do not
follow medical instructions and are unaware of diseases that can affect them as a result of
poor CL hygiene and maintenance. Compliance with instructions about the proper care and
maintenance of CL and cases is a priority to avoid sight-threatening diseases.

51 CONCLUSION

The results of this questionnaire underscored the fact that constant vigilance
is required to properly maintain lenses and storage cases to avoid keratitis caused by
Acanthamoeba spp. and other eye diseases. Many patients do not follow medical guidelines,
unaware that poor hygiene habits can affect them. It is very important that these patients
receive proper orientation while adapting to CL to avoid health problems, such as AK, which
can lead to vision loss and the need for corneal transplantation.
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