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RESUMO

Melo GB. Blastocystis sp.: epidemiologia molecular e relagdo com doengas em cenarios

brasileiros. [Tese]. Sdo Paulo: Faculdade de Medicina, Universidade de Sdo Paulo; 2022.

Blastocystis sp. é descrito como um protista unicelular que apresenta alta prevaléncia em
amostras fecais de humanos e animais, ainda envolto por aspectos controversos quanto a
sua patogenicidade e epidemiologia. No Brasil, existem poucos estudos relacionados com
o0 entendimento de aspectos relevantes deste enigmatico organismo. Diante disso, foram
propostas diferentes abordagens, como o panorama geral das pesquisas no Brasil nos
ultimos 20 anos; a ocorréncia de Blastocystis sp. no complexo Hospital das Clinicas (HC-
FMUSP) no periodo de 2016-2021; a caracterizacdo molecular de isolados de pacientes
com urticaria cronica e diabetes, e realizar o cultivo in vitro de isolados humanos. Os
dados tanto da reviséo da literatura sobre a pesquisa de Blastocystis sp. no Brasil quanto a
avaliacdo da sua positividade no complexo HC-FMUSP reforcam a presenca deste
organismo em nosso meio e levanta a possibilidade de novos estudos para entender a sua
real significancia clinica. Em relacdo a urticaria, nao foi possivel estabelecer uma relacao
direta com a infeccdo de Blastocystis sp. Contudo, obteve-se a identificagdo de grande
diversidade intra e inter-subtipos circulantes nesses pacientes. Em relagdo aos diabéticos,
embora este protista tenha sido mais prevalente neste grupo, ainda nédo se pode estabelecer
uma relacdo entre diabetes e Blastocystis sp. E por fim, os dados sobre a manutenc¢éo in
vitro de isolados humanos permitiram o observar diferentes tempos de cultivo e de formas
evolutivas presentes nos diferentes subtipos e alelos. Assim, sdo necessarios mais estudos
focados na interacdo entre Blastocystis sp. e 0 hospedeiro para o entendimento do impacto

deste organismo na saude publica.

Descritores: Blastocystis sp. Urticaria. Diabetes. Subtipos. Cultura in vitro. Brasil.



ABSTRACT

Melo GB. Blastocystis sp.: molecular epidemiology and relationship with diseases in
Brazilian scenarios. [thesis]. Sdo Paulo: “Faculdade de Medicina, Universidade de S&o

Paulo”; 2022.

Blastocystis sp. is described as a protozoan prevalent in faecal samples from humans and
animals, but still involves controversial aspects regarding its pathogenicity and
epidemiology. In Brazil, there are few studies related to the understanding of relevant
aspects of this enigmatic organism. Therefore, different approaches were proposed, such
as the overview of research in Brazil in the last 20 years; the occurrence of Blastocystis
sp. in the HC complex (Hospital das Clinicas) in the period of 2016 to 2021; the molecular
characterization of isolates from patients with urticaria and diabetes, and perform in vitro
cultivation of human isolates. The data of the literature review on the research of
Blastocystis sp. in Brazil regarding the evaluation of its positivity in the HC-FMUSP
complex reinforce the presence of this organism in our environment and raises the
possibility of further studies to understand its real clinical significance. In relation to
urticaria, it was not possible to establish a direct relationship with Blastocystis sp.
Infection. Yet, it was possible to identify high intra and inter-subtypes diversity
circulating in these patients. Regarding diabetics, although this protist was more prevalent
in this group, it has not yet been possible to establish a relationship between diabetes and
Blastocystis sp. Finally, our findings on the in vitro maintenance of human isolates
allowed us to observed different cultivation times and forms present in different subtypes
and alleles. Thus, further studies are needed focusing on the interaction between

Blastocystis sp. and the host, to understand the impact of this organism on public health.

Keywords: Blastocystis sp. Urticaria. Diabetes. Subtypes. In vitro culture. Brazil.
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Acredita-se que o organismo que conhecemos hoje como Blastocystis sp. foi
descoberto bem antes de sua primeira descricdo na literatural. Ao longo da historia,
pesquisadores relataram que células esféricas ocas sdo predominantes em amostras fecais
de humanos e animais, muito semelhantes a artefatos e células degradadas. O primeiro
relato publicado sobre Blastocystis sp. foi realizado em 1911 por Alexeieff 2, ao observar
células esféricas em amostras fecais de aves, ratos, répteis e sanguessugas. Em 1912,
Brumpt® observou estas mesmas formas celulares em isolados de materiais fecais
humanos e o reclassificou como uma espécie de levedura distinta denominando-a
Blastocystis hominis. Em 1967 foram descritas caracteristicas baseadas em aspectos
morfologicos e fisioldgicos semelhantes a de protozoérios, levantando duvidas quanto a
sua classificacdo como levedura, o que levou a sua reclassificacdo como protozoario
membro do sub-reino Protozoa®. Atualmente, estudos baseados na analise filogenética de
sequéncias parciais da regido ribossomal (SSU rDNA), o classificam como membro do
filo Stramenopiles, composto por protistas unicelulares e pluricelulares>®.

Mesmo apds mais de 100 anos de sua primeira descricdo, a real importancia clinica
e bioldgica deste enigmatico protista ainda permanece pouco compreendida. Blastocystis
sp. possui distribuicdo mundial, com cerca de mais de um bilhdo de individuos
infectados”®. Em constante crescimento, sua positividade tem variado de 0,5 - 62% em

paises desenvolvidos e em desenvolvimento, respectivamente®©,

Estudos epidemiol6gicos sugerem que a maior frequéncia nos paises em
desenvolvimento, pode estar relacionada com a precariedade das condi¢des higiénicas, a
exposicao direta a animais e ao consumo de alimentos e &gua contaminada com as formas
cisticas!™!2, Blastocystis sp. é considerado um organismo polimorfico, sendo
reconhecidas as formas cistica, vacuolar, ameboide e granular, e com menor frequéncia
as formas multivacuolar e avacuolar?!3, O papel funcional de cada forma ainda
permanece incerto, bem como sua transmissdo. Porém, estudos sugerem que

possivelmente ocorra via fecal-oral pela ingestdo de formas cisticas**1°.

Até 0 momento, o género Blastocystis é composto por 28 subtipos (ST1-ST17, ST21,
ST23-ST29 e ST30-ST32) que podem infectar muitos animais além do homem?*®118 No
entanto, mais de 90% dos casos isolados em humanos ao redor do mundo pertencem a
quatro subtipos (ST1, ST2, ST3 e ST4)%!8. Os subtipos ST5-ST8 sdo raramente
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encontrados em humanos, sendo isolados com maior frequéncia em aves e primatas néo
humanos!®*8, Por outro lado, subtipos antes descritos somente em humanos (como por
exemplo ST9) estdo sendo relatados em animais; o inverso também tem sido mencionado,
como o ST12 antes em animais agora em humanos®!’. A prevaléncia dos subtipos de

Blastocystis sp. possivelmente esta relacionada com a regio estudada®.

Os STs de Blastocystis sp. apresentam uma grande diversidade genética, porém ainda
ndo se sabe ao certo se essa variabilidade pode influenciar fatores funcionais no
hospedeiro!®. Relatos apontam uma consideravel variacdo genética inter e intra subtipos
podendo influenciar a sua patogenicidade?®?*. E provavel que estejamos expostos aos
diferentes subtipos em nosso dia a dia, mas é necessario compreender quais sdo os fatores
determinantes para que ocorra a colonizagcdo de determinado subtipo, bem como a

presenca de manifestacdes clinicas.

1.1 Diagnostico da infeccdo por Blastocystis sp.

Convencionalmente, Blastocystis sp. €é detectado através da identificagdo
microscopica de suas formas em amostras de fezes. Os métodos utilizados como padréo
para 0 diagndstico na rotina laboratorial sdo exame direto, sedimentacdo espontanea,
técnica de concentracio em formol-éter, esfregaco corados por Giemsa e Lugol®3. Os
métodos que apresentam alta sensibilidade sdo os métodos de cultura axénica in vitro e
os esfregacos permanentes corados com hematoxilina férrica ou tricromio'®132223 g
importante ressaltar que as técnicas de coloragdo e as culturas, ndo sdo, na maioria das
vezes, realizadas nos laboratérios de rotina, pois sdo técnicas que demandam mais tempo
para execugdo'>® Além disso, existem relatos que mencionam a ineficicia de métodos
que utilizam amostras preservadas ou adi¢éo de agua, podendo acarretar a lise das células

de Blastocystis sp., gerando resultados falso-negativos®2,

Técnicas imunologicas, como a Reacdo de Imunofluorescéncia Indireta e teste
imunoenzimatico (ELISA) tém sido mencionadas na deteccdo de anticorpos anti
Blastocystis sp. em pacientes assintomaticos e sintomaticos'®?*%, A técnica de Western-
Blotting apontou bandas proteicas especificas como marcadores de patogenicidade de

Blastocystis sp.®. Recentemente, Dogruman-Al et al.?” descreveram um novo teste
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ELISA para a deteccdo de copro-antigenos, seja em amostras de fezes frescas,
preservadas ou congeladas, propondo esse teste como uma forma alternativa para o

diagnostico e triagem de Blastocystis sp.

Os métodos baseados na pesquisa de DNA, como a Reacdo em Cadeia da Polimerase
(PCR), e suas variacOes, como a Analise do Polimorfismo dos Fragmentos de Restricdo
(RFLP), e a PCR em tempo real, vém sendo desenvolvidos ao longo dos anos como
ferramenta complementar para a deteccdo de Blastocystis sp.1%282°, Regibes codificantes
do RNA ribossomal sdo utilizadas com frequéncia para a identificacdo de relagdes
filogenéticas entre as espécies, ou ainda para a deteccdo de subespécies, o que pode

contribuir para o diagndstico especifico de Blastocystis sp.8.

A partir da analise das subunidades do DNA ribossomal (SSU-rDNA) de Blastocystis
foram propostos iniciadores especificos para cada STs, facilitando o seu diagndstico®®3L.
No entanto, com o intuito de uniformizar a nomenclatura dos diferentes STs de
Blastocystis sp., foi proposta a terminologia consenso, segundo a qual a regido barcode
descrita por Scicluna et al.®2, localizada entre um iniciador de ampla especificidade
eucaridtica (RD5) e uma sequéncia especifica encontrada nos STs (BhRDr) seja utilizada
para caracterizacio molecular®. Adicionalmente, tem sido proposta a identificagdo criada
a partir da tipagem de sequéncias de multiplos locus génicos (MLST) constituidas de
genes conservados, denominados “housekeeping”, codificantes de enzimas metabdlicas
ou proteinas de regulacdo3*. Stensvold et al. 2012%°, avaliando sequencias por MLST de
Blastocystis sp. sugeriram diferencas notaveis dentro dos STs, principalmente ST3 e ST4
que podem estar relacionadas implicacGes clinicas importantes, além de uma ferramenta
de comparacdo de STs identificados e seus alelos®®. Com isso, a caracterizacdo da
variabilidade genética deste organismo pode contribuir para o entendimento da sua

possivel patogenicidade®”.

1.2 Estudos in vivo e in vitro de Blastocystis sp.

Ao longo dos anos, tem aumentado o nimero de estudos com o intuito de entender
os sistemas bioldgicos e fatores genéticos de Blastocystis sp.1®%328, No entanto, estes

fatores ainda permanecem envoltos por controvérsias e suposi¢oes. Estudos focados na
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manutencdo in vitro de isolados de Blastocystis ainda sdo restritos?2¢%°, No geral, a
cultura in vitro tem sido realizada como método para o diagndstico parasitolégico ou
como uma técnica anterior ao diagnostico molecular, e ndo como técnica alternativa para

0 estudo da biologia deste organismo*%41:42,

Um dos principais obstaculos ao estudar a possivel patogenicidade de Blastocystis
sp. é a falta de um modelo animal eficaz*®. Na tentativa de entender a possivel relagio
entre Blastocystis e seus hospedeiros foram descritos alguns estudos experimentais>2044,
A patogenicidade dos isolados pode estar relacionada com o tamanho do indculo e com
o tempo de infecgdo®. Estudos in vitro e em modelos experimentais de roedores,
principalmente com ST7 e ST4, tém constatado alteracdes histopatoldgicas leves nos
tecidos do hospedeiro, além de processos inflamatérios, possivelmente relacionadas a
maior adaptacdo dos mesmos ao hospedeiro?>#®. No entanto, devemos mencionar que
podem existir variac@es na relacdo do hospedeiro para diferentes subtipos de Blastocystis,

0 que pode tornar complexos os estudos experimentais deste organismo®46,

Atualmente uma discussdo recorrente nas pesquisas com Blastocystis sp. é a
possibilidade deste organismo ser considerado um membro da microbiota do
hospedeiro*. Os mecanismos das interagGes entre Blastocystis sp. e microbiota intestinal
ainda sdo relativamente pouco definidos. Com isso, novas pesquisas devem ser
conduzidas em humanos ou outros hospedeiros naturais ao nivel de subtipo para

determinar se é um membro da microbiota intestinal ou um patdgeno.

1.3 Aspectos clinicos

A blastocistose, possivel doenca causada por Blastocystis sp., ndo possui sintomas
gastrointestinais especificos que facilitem o diagnéstico clinico numa primeira
avaliacdo*’“8. Sao observados sintomas como diarreia, dores abdominais, vomito, fadiga,

a semelhanca do que ocorre com outras enteroparasitoses®4°,

A patogenicidade de Blastocystis sp. pode estar relacionada com o numero de formas
presentes, determinados subtipos e o estado imunoldgico do hospedeiro®°. Além disso,
tem sido levantada a hipotese de que a relagdo entre Blastocystis sp. e a microbiota

intestinal possa estar relacionada com manifestagdes clinicas*®4"°,
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Estudos apontam que 82% das amostras fecais de individuos aparentemente
saudaveis foram positivos para Blastocystis sp., reforcando a sua descricdo como um
componente estavel no trato intestinal'®*°. Curiosamente, na revisdo realizada por Deng
et al.*®, a colonizagdo de Blastocystis sp. pode estar fortemente associada com mudancas
nos componentes da microbiota intestinal. Adicionalmente, individuos com diagnostico
positivo para Blastocystis apresentam maior diversidade de bactérias compondo a

microbiota quando comparados com aqueles com diagnostico negativo para a parasitose.

Em contraste, associacOes baseadas em relatos de casos sugerem Blastocystis sp.
como possivel responsavel por manifestacGes gastrointestinais e extra intestinais, como

sindrome do intestino irritavel (SI) e urticarias*®>5°,

No geral, a ligacdo entre uma parasitose e sintomas alérgicos sdo limitados,
entendendo-se que alguns parasitas estejam entre os mais potentes indutores na producéo
de IgE®. Ha descricbes de que Blastocystis sp. pode estar associado a quadros de
urticérias, sobretudo quando ha presenca da forma ameboide aderida as células epiteliais
intestinais. Como resultado dessa ades&o ocorre o recrutamento de células inflamatorias,

que ativam mastacitos e basofilos, levando a manifestagdes como a urticaria®>+>’.

Por outro lado, antigenos de Blastocystis sp. podem ativar clones especificos de
linfocitos Th2, promovendo a liberagdo de citocinas, como interleucinas 3, 4, 5 ou 13,
levando a producdo de IgE®*. Porém, o mecanismo fisiopatologico envolvido na
inducdo da urticaria por Blastocystis sp. ainda permanece por ser esclarecido. O que se
sabe é que em alguns casos ocorre melhora das manifestacfes gastrointestinais e alérgicas
apos o tratamento de Blastocystis sp.48%8%9,

Outro ponto a ser ressaltado sobre Blastocystis sp. € sua elevada ocorréncia em
individuos imunocomprometidos, como pacientes com AIDS, receptores de transplante
de 6rgédos e pacientes com cancer®®-®3, Isto pode estar relacionado com as deficiéncias
imunoldgicas presentes nessas populacdes®™®. Neste contexto, infeccbes parasitarias
intestinais apresentam maior frequéncia em pacientes com diabetes em relagdo a ndo-
diabéticos®®®’. No entanto, a ocorréncia de Blastocystis sp. nesta populacio é pouco

conhecida®®e,
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No Brasil, existem poucos estudos relacionados com o entendimento de aspectos
relevantes deste enigmatico organismo. Diante disso, foram propostas diferentes
abordagens, como o panorama geral das pesquisas no Brasil nos ultimos 20 anos; a
ocorréncia de Blastocystis sp. no complexo HC no periodo de 2016-2021; bem como a
caracterizagdo molecular de isolados de pacientes com urticaria cronica e diabetes, e

realizar o cultivo in vitro de isolados humanos.
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2. Objetivos
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2. 1 Objetivo Geral

Proporcionar maior conhecimento sobre aspectos epidemioldgicos e clinicos da

infeccdo por Blastocystis sp. em diferentes cenarios, no Brasil.

2.2 Objetivos especificos

1. Atualizacédo sobre a situacéo atual das pesquisas que envolvem Blastocystis sp. no
Brasil ao longo das duas ultimas décadas (2000-2020), bem como apontar aspectos
relevantes desse enigmatico organismo (Capitulo 1);

2. Avaliar a ocorréncia de Blastocystis sp. nos exames parasitologicos de rotina
realizados no Hospital das Clinicas da Faculdade de Medicina da Universidade de S&o
Paulo (HC/FMUSP) na cidade de S&o Paulo, durante os anos 2016-2021 (Capitulo 2);

3. Avaliar a ocorréncia e caracterizacdo molecular de Blastocystis sp. em isolados de
individuos com urticaria acompanhados no Ambulatério de Dermatologia do
HC/FMUSP (Capitulo 3)

4. Avaliar a ocorréncia e caracterizacdo molecular de Blastocystis sp. em isolados de
individuos com diabetes mellitus da cidade de Jatai, Goias (Capitulo 4);

5. Desenvolver e implementar na rotina do Laboratorio de Investigacdo Médica
(L1MO06), o cultivo in vitro de Blastocystis sp. a partir de isolados humanos (Capitulo
5).
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3. Casuistica e métodos
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Durante a execucdo deste trabalho de doutorado, foram desenvolvidos estudos com
diferentes abordagens sobre Blastocystis sp. Para melhor visualizacdo, os manuscritos
cientificos publicados foram apresentados em capitulos. Diante disso, a casuistica,

metodologia e resultados estdo descritas em cada capitulo.
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4. Resultados




Os artigos cientificos produzidos foram alocados em capitulos.

31
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Situacdo atual das pesquisas que envolvem Blastocystis sp., um protista

enigmatico, no Brasil

(Current status of research regarding Blastocystis sp., an enigmatic protist,

in Brazil)
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No Brasil, o primeiro estudo especifico sobre Blastocystis sp. foi realizado por
Guimardes e Sogayar®®. Nesse estudo, a alta positividade desse organismo foi
demonstrada por métodos parasitologicos em criancas e trabalhadores de creches. Ao
longo dos anos, novos estudos foram desenvolvidos com o objetivo principal de detectar
parasitoses intestinais, confirmando a alta taxa de positividade de Blastocystis sp. nas
populacdes estudadas*®42%°-"4 Diante disso, 0 presente estudo teve como objetivo avaliar
a ocorréncia de Blastocystis sp. em estudos brasileiros realizados num periodo de 20 anos
(2000-2020).

A ocorréncia de Blastocystis sp. no Brasil variou de 0,5% a 86,6% (média 23+21),
considerando o diagnostico parasitologico, com maior positividade na regido Norte
(27,3+22,4) e menor, na regido Centro-Oeste (13,4+17,6). Até este momento, existem
poucos estudos sobre a caracterizagdo molecular, sendo o subtipo ST3 detectado com
maior frequéncia, seguido por ST1 e ST2. Novos estudos sdo necessarios, sobretudo no
contexto da epidemiologia molecular de Blastocystis sp., com o objetivo de esclarecer a
distribuicdo dos subtipos em determinada populacéo, atentanto também para o potencial

zoon6tico desse organismo.
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The present study aimed to evaluate the occurrence of Blasfocystis sp. in Brazilian studies over a period of
years (2000-2020), as well as point out relevant aspects of this enigmatic organism.

We performed a literature search using six sources of international databases. The data were divided into
diagnostic by parasitological and molecular techniques, and relevant aspects. After applying the indlusion and
exclusion criteria, 52 studies were included in the final analysis.

The occurrence of Blastocystis sp. in Brazil ranged from 0.5% to 86.6%, as determined using parasitological
techniques. The highest occurrence was in the Morth (27.3%) and the lowest, in the Midwest region (13.4%). In
Brazil, most studies have employed maolecular techniques and are concentrated in the Southeast region. The
Blastocystis sp. subtype 5T3 had the highest average positivity, followed by ST1 and 5T2.

These findings represent a panorama that reflects the reality of Brazil; thus, we believe that the effectiveness
of parasitological diagnosis should be considered with rea_lard to making an appropriate choice of technigque for
detecting Blastocystis sp. Additionally, we emphasize the importance of further studies in the context of
molecular epidemiology with regard to this genus. Blastocystis sp. is not well understood yet, and very little
information regarding this genus is available; hence, further research regarding this genus is urgently needed.

KEYWORDS: Blastocystis sp.; Parasitological Diagnosis; Molecular Diagnosis; Brazil.

B INTRODUCTION

It is believed that the organism we know today as
Binstocystis sp. was disoovered well before its first description
in the literature (1). Throughout history, researchers have
reported that hollow spherical cells are prevalent in fecal
samples from humans and animals, very similar to artifacts
andl degraded cells. The first accepted description of Blasio-
cystis sp. was published by Alexeieff (2), when cells from
animal fecal isolates resembled the fungus of the genus
Biastomyces (Greek “kystis: cyst) (3). Even 100 years after this
first description, the real clinical and biological importance of
this enigmatic protist is poorly understood.

Currently, it is classified as a protist member of the phylum
Stramenopiles (45). It is known that this organism has a
worldwide distribution, infecting more than one billion
individuals (6,7). Blastocystis is genetically diverse, with 17
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stblypes (ST1-5T17) based on polymorphic regions of its
small subunit of the ribosomal RNA gene (S5U-FDNA) (7-10).
Some of these subtypes are found in different hosts, but others
are exclusively found in humans (8,10). Humans serve as
hosts for nine subtypes (ST1-5T9), with 5T3 being the most
prevalent, followed by ST1, $12, and ST4 (7,9). Several studies
have identified Bleshocystis sublypes in Beazil. Among these,
it was obsprved that the distribution of this genus in Beagil
follows the world standard, with the high prevalence of ST3,
ST1, and ST2, in addition to the occurrence of sublypes rarely
found in humans, such ag ST6, ST7, and ST8 (11-14).

In Brazil, the first specific study of Blaslocystiz sp. was
carried out by Guimarfies and Sogayar (15). In this study,
the high positivity of this crganism was demonstrated by
parasitological methods in children and daycare cenber
workers. Over the years, new studies have been developed
with the main objective of detecting intestinal parasites,
confirming the high positivity rate of Blastocyshis sp. (11-19).
However, the importance of this organism remains o be
determined. The present study aimed to evaluate the oocur-
rence of Blastecysbis sp. in Brazilian studies over a period of
20 years (2000-2020), as well as point out some relevant
aspects of this mysterious organism.

B METHODS

We conducted a comprehensive and descriptive libera-
fure sparch regarding the eccurrence of Blastocystis sp. using
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parasitlogical and molecular techniques in Brazil. We
performed a literature search in six international databases:
U5 Mational Library Online (PubMed), Scientific Electronic
Library Online (SciELOY), Web of Science, Science Direct,
Scopus, and Google Scholar, in order to obtain the maximum
number of relevant studies for the scope of this review. The
literature search process wsed the keywords terms: “para-
site,” “intestinal parasite,” “"Blastocystis™ and “Brazil,” alone or
in combination with "AND" As inclusion criteria, we used
original research papers or short communications reporting
the occurrence of Blastocystis sp. from Brazil published online
in English and Portuguese in the last 20 vears (2000-2020).
Studies published before 2000, those that did not report the
occurrence of Blastecystis sp., and those that were not pub-
lished in English or Portuguese were excluded.

Various characteristics, including first author, year of
publication, region, state, population, diagrostic method,
sample size, and positivity for Bliestocystiz sp. in each article
included in this study were extracted and recorded using
Excel software (Microsoft, Redmond, Wa, USA). The data
were divided into diagnostic by parasitological and mole-
cular techniques, and relevant aspects.

B RESULTS AND DISCUSSION

After applying the inclusion and exclusion criteria, 52
studies were included in the final analysis to estimate the
occurrence and molecular identification of Blastocystis sp. in
Brazil between 2000 and 2020.

Detection of Blastocystis sp. by parasitological
technigques

Considering the parasitological diagnosis, the number of
studies that reported positivity for Blastocysts sp. varied
between the different regions of Brazil (Table 1) (20-64),
with the Southeast region contributing 26 studies, followed
by the Sputh region with 11, the North region with 7,
the Midwest region with 5, and the Northeast with 3. It is
worth mentioning that of the studies included, only nine had
the specific objective of searching for Blastocystis sp. in fecal
samples.

The occurrence of Blaslocystis sp. in Brazil ranged from
0.5% to B6.6% (median, 23 £ 21), as per the use of parasito-
logical techniques (Table 1). It can be seen that the highest
occurrence rate was in the north (27.3£22.4), followed
by the southeast (24.5+ 23 8), south (2221 13.7), northeast
(169 £ 20.2), and midwest regions (13.4 + 17.6) (Figure 1).

In general, several techniques are emploved for parasito-
logical diagnosis, such as direct examination, spontaneous
sedimentation, concentration techniques on formaldebyde-
ether, and permanently stained smears (8.2965-67). Of the
evaluated studies, the most commonly used concentration
techniques were the spontanecus sedimentation method (337
52) or centrifugation sedimentation (37 /52). It i noteworthy
that methods that require the addition of water or a preser-
vative solution, with a centrifugation step, can destroy the
structure of this organism, resulting in false-pegative resulls
(68). It is observed that the positivity for Blasfacystis sp.,
considering the concentration methods, was quite variable,
from 0.5 to 63.1% (28,39, 51). Some authors claim that preser-
vative solutions and centrifugation can assist in obtaining
Blasfocystis forms, even facilitating their visualization (29).

It can be observed that the results for Blastocystis sp.
detection differed in various studies, for example, in studies

CLINKCS 2021,76:22489

using the TF-Test kit for parasitological determination
(18,30,31). These discrepancies may be due to differences in
the regions and populations studied, since Brazil is a country
with diverse regional differences, especially in terms of
climate and sociceconomic factors.

The most appropriate methods for diagnosis are in vifro
cultures and permanent-stained smears, which enable the
better visualization of, and differentiation between, different
Blastocystis sp. forms, bult require more time for implementa-
tion (8,29,66,68-71). OF the studies evaluated, a few studies
used nt stained smears (19/52) and only two studies
used in vifro cultures as diagnostic techniques. It was obser-
ved that the average Blastocystis-positivity rate (22.1 £ 18.1)
of these studies was not greater considering the average
occurrence rate of this organism in Brazil. However, we can
consider the best visualization of the forms, which consider-
ably facilitates the identification of this organism. Never-
theless, recent studies (19,400 have shown similar results with
regard to comparing the in vitro culture methods with the
spontanecus sedimentation technique. It is interesting to
note that in many of the studies evaluated herein, permanent
stains were used Lo stain the sediments resulting from in vilro
cultures (12,19}, and not as an initial choice of technigque after
oltaining a smear from the fresh fecal sample.

The studies whose main objective was o evaluate the
occurrence of Blasteoyshis in different fecal samples showed
a positivity rate that ranged from 178 1o 55.8% (Table 1)
Of these, only two used permanently stained smears as a
technique for parasitological diagnesis (1949).

Important aspects related to the parasitological diagnosis
of Blastacystis sp. Fiest, it is known that the wse of preser-
vative solution in the fecal sample, associated with the choice
of techniques for the detection of this parasite in routine
laboratory settings, may result in an underestimation of the
real number of positive samples. In addition, this method of
diagnosis requires considerable technical expertise to recog-
nize the different forms of this organism. Conversely, the
high number of positive parasitological results for Blastocystis
has attracted the attention of several researchers. This fact
allows us to question whether this high number represents
the real ocourrence of Blastocystis, especially in view of the
difficulty of its morphological identification (8). It also allows
us ko question the implications of this high positivity rate.

The great diversity of the collected data leads to a discus-
sion and superficial analysis of the results. Moreover, it is
noteworthy that most studies aimed to evaluate the overall
occurrence of intestinal parasites, which makes the effective
determination of its real prevalence difficult, especially with
regard to the techniques of choice for the parasitological
diagnosis of Blastocystis sp.

Detection of Blastocystis sp. by molecular
techniques

We must emphasize that in most studies carried out in
Brazil and cited here, molecular techniques were not used for
molecular diagnesis, but instead, as tools for identifying
Blastocystis subtypes present in samples that were previously
reported o be positive for Blastocystis sp. based on parasito-
legical techniques. The amplification of specific DMA from
stool samples has allowed for new perspectives on the labo-
ratory diagnesis of Blastocystis sp., mainly due to the high
sensitivity and specificity of molecular techniques (&)
However, the use of molecular techniques in all studies is
sometimes difficult because of their high cosl.
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Table 1 - Ocurrence of Blastocystis sp. in fecal samples in humans based on the parasitological methods used, the reglon and state in

Brazil, and the population studied (H000-3020).

Begion State Population Parasitological technigues Mo. positive % Reference
Sauth PR Children R PE L] Oishi et al. (200
all B, KK, PS 282 Segui ot al. (14}
Children B 14 Sequi et al. (21}
all 5, R, PS 282 Takizawa et al. (22)
Adult S5, BAA, F, PS 09 Kulik et al. {23)
All DR EPE 255 Masciments and Moitinha (24}
SC Children 5, FPS a0.4 Santos et al. (25)
Children Oy 55, R 4.0 Batista et al. (26)
Adult S5 BM,E G 14.3 Molla et al. {27)
Children 55, F 05 Quadros et al. (28)
139 HD 5, R, PS 4.0 Eymae| et al. (28}
Southeast sp Children TF 696 Santos et al. (20)
all TF &6.6-86.6 Reballa et al. {18)
all [ 18 Drarvid et al. {12)
Children ETE PS 1.2 Crarwid et al. {300
all v 55, BM, E PE 46 Ming and Rosa (32)
all R, BM, KK, PS 121 Anaruma Filha et al. (33}
all I, BM, F, KK 16.7 Martins et al. {34}
Children SR EPS 14.3 Carvalha et al. (35}
Children %5, R, PS 16 Carvalho-Almeida et al. (36)
Children 0,55, F E1 ] Amato Meto et al. (37)
1] all S8 EIC 554 Barbosa et al. {15)
Adult 45, BM 41.2-452 Gama et al. (38)
All BM, F KK 7 Faria et al. {39}
all 85 I ¥T.0-355 Valenga-Barbasa et al. (403
Children o5, R BM, F 18 Tarres de Freitas ot al. {41}
all 45, BM BT Macedo et al. (42)
all R, PL 44-87 Silva-Neto et al. {43)
all S5, R BM, F &1 Uchida et al. (d4)
Children o, R PS 14 Carvalho-Costa et al. (45)
Children B 16 Finheiro et al. (48)
Adulr 55 BM, F (A Port Lourengo et al. {47}
all S5, BAA, F, PS 1.1 Uchiod et al. (d8)
MG all o, R PS 178 Cabrine-Santos et al. (49)
Adult B 14.5-41.9 Gil et al. (17}
all B 2.4 Gil et al. (50}
All R EE E3.1 Martins et al. (51}
fdichwiest s Adult 55 R ENL ] Curval et al. (52)
all 59 4049 Aguiar et al. (53)
BAT Children 45, PS5 05 Luz et al. (54)
all SR 210 tdalheiras et al. {11}
GO Adul S5 BAML F, PS L Souza Junior et al. (85)
Morth Al all 85, TF 43.4 Gangalves et al. (58)
all s oF Visser et al. (57)
all R, BM, EE, F% ELR Carvalho-Costa et al. (58)
Pa all 45, KK 5.2 Cardaso et al. {55)
all D, 58 73 Loureira et al. (&)
all 0, 55, F PS 574 Borges et al. {16)
RO all R F nr Falhano-5ilva et al. (1)
Mortheast SE Children B 401 Ofiweira et al. (G2)
PE Adult B, BM, PS 13 Arcoverde et al. (53]
M all 59 14 Alves et al. (64)

NO, no date; parasitological techniques, D, direct method; %5, spontanecus sedimentation method; B, centrifugation sedimentation; BM, Bazrmann-
Maraes method; F, flotation concentration; KK, Kato-Katz methad; IC in witro culture; TF, TR-test kit; HM, Harada-Mori method; G, Graham method;
PS5, permanent-stained smears. PR, Parand; 5C, Santa Catarina; RS, Rio Grande do Sul; 5B S30 Paulo; B, Rio de Janeirc; MG, Minas Gerais; M5, Mato Grosso
do Sul; MT, Mato Grosso; GO, Goids; AM, Amagzonas; P&, Pard; RO, Rondoniz; SE, Sergipe; PE. Permnambuco; P, Fiaui.

Till date, in Brazil, only 10 studies have employed
maolecular techniques and these are concentrated in the
southeast region. OF these, only Silva et al. (72) reported the
use of FCR as a diagnostic method (16.0%) for Blastocystis sp.
in fecal samples from transplant candidates. Other studies
used PCR only after confirmation of the positive parasitological

diagnosis, with the aim of the molecular characterization of
Blastacystis subtypes in the samples.

Molecular methods are commonly used to identify and
determine the distribution of different subtypes of Blaslocys-
Hs sp. (73} As a result, aspects that remain unknown,
especially, epidemiological and pathological characteristics,
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Flgure 1 - Occurrence of Blastocystis sp. in fecal samples in humans based on the parasitologlcal methods used for thelr detection and

the reglon in Brazil (2000-2020).

have been noted. It is currently known that the genus
Blastocystis is composed of 17 sublypes (ST1-5T17) that can
infect human and non-human hosts (9,10). We highlight that
the first study characterizing Blastocystis subtypes carried out
in Brazil was by Malheiros et al. (11), who analyzed the fecal
samples of indigenous people from the Mato Grosso State.

The distribution of Blastecystis subtypes in Brazil is shown
in Table 2 (11-14,1920,40,72,74.75); 5T3 showed the highest
average positivity rate (385 + 11.4), followed by 5T1 (350 %
9.1) and 5T2 {162+ 84). These data confirm the findings
from previously published international literature, which
shows that more than 90% of isolates in humans belong to
four subtypes (ST1, 5T2, 5T3, and 5T4) (7,9), while the others
occur more frequently in animals (7.8). Mixed infections were
demonsteated in five studies, which showed an average
positivity rate of 3.4% £ 49, Several reporls in the current
literature indicate the occurrence of mixed infections.

Different primers have been described for the detection of
Blastocystis sp. DNA, considering, the analysis of Blaslacystis
S5U-rDMA. Initially, specific primers were used for each
subtype (76,77), followed by a primer-called pan-Blaslocystis
barcode (78). Although this barcode region is the most used,
other initiators have been proposed, especially in several
studies carried out in Brazil (1940). Harmonization of the
current nomenclature used in this field has been proposed to
facilitate the comparison and characterization of various
Blastocyshis subtypes in different studies (10).

With the growing number of studies, Blastocystiz subtypes
that had not been described in Brazil have recently been
identified. In this context, we can mention that ST4, which
was considered to be restricted to Europe (79), has recently
been described in four studies in Brazil (14,1940,74); 5T4 has
been associated with the presence of symploms of Blestacystis
infection (79). In addition, 5T7 (1272,75) and ST& (14,19}
have been reported in the southeast and southern regions
of Brazil.

Although molecular PCR has cearly enabled further
improvements in diagnostic and epidemiological studies,
its successful application depends on understanding the
limitations and assumptions associated with ils use [31).
In this regard, DN A extraction from fecal samples, the choice
of a suitable primer, and obtaining viable sequences should
be considered important limitations associated with the use
of PCR-based methods (S0).

Although the sublypes of Blesfocystis sp. present great
genetic variability, it is not known whether this can influence
factors related to the host (7). This variability has been
demonstrated in studies conducted in Brazil and may
explain the pathology of this organism (8,67.73). Among
the studies evaluated, only a few addressed the pathological
aspects related to the presence of this organism. Melo et al.
2019 (74) reported the occurrence of Blastocystis sp. in
patients with chronic urticaria; however, the absence of a
control group compromises the conclusions drawn.

It is important to highlight the recent approach followed in
Blastocystiz-related studies with regard to ils presence in the
intestinal microbiota and the possible pathological implica-
tions of this phenomencon (10,81). However, no study in
Brazil has evaluated this issue yet.

B RELEVANT ASPECTS

The fecal-oral route of transmission and its survival
capacity in different organisms, such as humans and animals,
likely explains the global distribution of Blestacystis (10). In
addition, the American continent is now considered o have
ideal conditions for the high prevalence of this organism, such
as increased rates of poverty, inadequate sanitation, and lack
of potable water in many regions (10).

It is common to evaluate different environmental samples
with the expectation of a transmission link between intestinal
parasites and the environment. In studies carried out in
Brazil, the high positivity rate of Blastocystis in natural water
spurces (82) and in plants sold in markets (83) was noted.
This reinforces the need for monitoring parasite contamina-
tion and the importance of educational campaigns.

Another pertinent issue when considering this organism is
the possibility of zoonotic transmission. Research reinforces
the need for the investigation of Blastocyslis sp. in samples
of wild and domestic animals (84,85). Data concerning the
occurrence of its subtypes in humans and animals in Brazil
are limited. From the evaluated studies, it was possible to
identify ST1-5 and STB in samples from non-human hosts
(40,75,86). Wi believe that new studies can determine the
origin of these sublypes and the relationship between
humans and animals with regard to harboring this organism.

An interesting point lo address is the different epidemio-
logical patterns of the colonization and for infection of this
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Table 2 - Occumence of the subtypes of Blastocystis sp. human fecal samples based on the region and state in Brazil and the primers wsed.

Subtypes (%)
516 17

5T9 mied 5B non-identified ST

T2 5Ts

M 512

Reglon
South

Oishi st &l {20)
Segqui st &l {14)

30

1.0

364 12 4
B3 157 a1z 29

pan-Blastocstis barcade
pan-Blastocstis barcade

PR

Sikva &t &l {72

Mels &t al. {74)

Dl iweis- Arba &t sl {T5)

16

a2
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125
178

w5

WP

Southest

pan-Blastocstis barcade
pran-letac ytis barcade
pan-Blsmtactis barcade
pan-Blastocstis barcade
pran-letac ytis barcade
Blwt 505-53 28 ket 992-1017

53

21.4

IB5

50

Mels t al. {13)
David &t al. {12)

30

Barbos etal {19)

Walenga-Barbosa et al (&0

117

141

74

&0

o]

70
125
105

na

544

6.0
432

25
M3

35
16

a
L]

62

na
Blast 505-53 28kt $9E-1017 E ]

RJ

Malheims et al (11)

10.0

320 17.0

ran-Alatocystis barcade 41.0

BT

Midwast

PR, Parank; SP. 550 Paula R), Rio de laneira; MT, Mato Grossa.

sty e
organism. Although there is evidence that some sublypes
miay be related to clinical manifestations, the studies presen-
ted in Brazil are still inconclusive (74), mainly due to the high
proportion of asymplomatic carriers (12,72}, Information
regarding the variation in the distribution of sublypes in
Brazil has only just begun to emerge, and there are still major
gaps to be filled. Thus, new studies on the molecular epide-
miclogy of Blestacystis can help improve the knowledge
aboul the pathogenicity of ils infection.

B COMCLUSION

The history of research regarding Blastocyslis sp. exposes
much uncertainty regarding its biological and pathogenic
aspects. This observation reflects the reality of Brazil; thus,
we believe that the effectiveness of parasitological diagnosis
should be considered with regard 1o making an appropriate
choice of technique for detecting Blastocystis sp. Thus, based
on our review, we suggest the wse of fresh fecal smears,
followed by permanent staining, o increase the effectiveness
of the results. It should be remembered that Brazil is a
country with wide regional and dimensional variations, in
addition to sociceconomic factors that can directly affect the
positivity rate of Blastocyshis.

Additionally, we emphasize the importance of further
studies in the context of molecular epidemiology, particularly
in increasing knowledge about the genetic diversity of
Blastacysti= sp. This would improve the elucidation of the
biolegical and pathological aspects regarding this genus that
remain unclear. Blastocysiis sp. is an important organism,
and further studies will work toward answering the many
questions that studies regarding this genus have brought
about so far.
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RESUMO

Mesmo diante de tantos avangcos nos estudos ja descritos, alguns fatores
bioldgicos e clinicos, além da real prevaléncia de Blastocystis sp., permanecem por serem
totalmente esclarecidos. Estima-se que esteja presente na maioria das populagdes ao redor
do mundo. Consequentemente, o nimero de estudos com intuito de mensurar a ocorréncia
de Blastocystis sp. em diferentes populacdes tem aumentado de maneira consideravel.
Diante disso, este estudo teve como objetivo avaliar a ocorréncia de Blastocystis sp. nos
exames parasitologicos de rotina de pacientes encaminhados ao Hospital das Clinicas da
Faculdade de Medicina da Universidade de Sdo Paulo (HC/FMUSP), durante o periodo
de 2016 a 2021. Os resultados dos exames parasitoldgicos revelaram que Blastocystis sp.
foi observado em 69,6% das amostras de fezes. Em relacéo a procedéncia dos pacientes,
a maioria era procedente do municipio de Sdo Paulo (55,6%), seguido pela grande S&o
Paulo (31,6%) e outras localidades (12,8%). Quanto a positividade por regides do
municipio de S8o Paulo, observamos que a regido oeste apresentou maior ocorréncia.
Considerando o maior namero de solicitacfes por parte do Instituto Central do Hospital
das Clinicas (ICHC), os individuos foram encaminhados por diferentes ambulatérios,
com maior frequéncia pelos servigos de transplantes de 6rgédos (28,4%), Ambulatorio de
Dermatologia (11,5%), Gastroenterologia (10,9%) e Moléstias infecciosas (7,7%). Com
isso, 0 presente estudo evidencia a alta positividade para Blastocystis sp. em amostras
analisadas no HC-FMUSP, e reforca a necessidade do entendimento da importancia desse

achado no contexto da satde publica.

PALAVRAS-CHAVE: Blastocystis sp.; Ocorréncia; Hospital universitario; Brasil.
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INTRODUCAO

Blastocystis sp. € um protista entérico intestinal que pertence ao filo
Stramenopiles!, considerado um dos organismos mais prevalentes em amostras fecais
humanas?®. Adicionalmente, até o presente, foram descritos 28 subtipos geneticamente
distintos (ST1-ST17, ST21, ST23-ST29 e ST30-ST32) isolados de humanos e néo
humanos?®2. Existe um crescente niimero de estudos sobre a prevaléncia, distribui¢io de
subtipos e associagdo com a microbiota, além do potencial em causar doenga®%*°. No
entanto, muitas questdes permanecem sem solucgéo, pois os resultados relatados diferem
amplamente de acordo com a selecdo e a estratégia de amostragem, método de
diagndstico e de subtipagem?°.

Estima-se que mais de um milhdo de pessoas sejam positivas para Blastocystis sp.
ao redor do mundo variando de regiédo para regido, de acordo com as condigdes higiénico-
sanitarias®®!*. Em recente revisdo da literatura'?, a ocorréncia de Blastocystis sp. no Brasil
varia de 0,5% a 86,6%, considerando o diagnostico por técnicas parasitologicas. Apesar
de varios estudos terem sido realizados no estado de S&o Paulo, nenhum abordou a
frequéncia de Blastocystis sp. em amostras de pacientes do Hospital das Clinicas da
Faculadade de Medicina da Universidade de Sdo Paulo (HC-FMUSP). Com isso, 0
presente estudo teve como objetivo avaliar a positividade para Blastocystis sp. nos
exames parasitoldgicos de rotina realizados pela Secdo de Parasitologia, da Divisdo de
Laboratorio Central do HC-FMUSP, durante o periodo de 2016 a 2021.

MATERIAIS E METODOS

Declaracéo de ética

Este estudo foi aprovado pelo Comité de Etica em Pesquisa do Departamento de
Molestias Infecciosas e Parasitarias da Faculdade de Medicina da Universidade de Séo
Paulo e pelo Comité de Etica em Pesquisa (CAPPesq) do HC-FMUSP (n° 3.325.341).

Area de estudo

O Hospital das Clinicas da Faculdade de Medicina da Universidade de Sdo Paulo



45

(HC/FMUSP) é um complexo hospitalar da cidade de Sdo Paulo e autarquia estadual
especial, vinculada a Secretaria de Estado da Saude para coordenacdo administrativa. Em
adicdo, é vinculado a Faculdade de Medicina da Universidade de S&o Paulo para fins de
ensino, pesquisa e prestacdo de aces, e servigos de salde de alta complexidade voltados

as pessoas de diferentes regides do Brasil.

Banco de dados

Trata-se de um estudo de andlise descritiva retrospectiva realizado com a
colaboracdo da Secdo de Parasitologia da Divisdo de Laboratério Central (SPD-DLC,
HC/FMUSP). Foi criado um banco de dados com as informacGes dos resultados dos
exames parasitologicos de fezes registrados entre 1° de janeiro de 2016 e 31 de dezembro
de 2021. As técnicas realizadas na SPD-DLC para a emissdo do resultado parasitologico
de fezes sdo método de Lutz, Faust, coloragio permanente por Trichrome e Leishman®2,

Foram analisadas entre 2016 e 2021, pela SPD-DLC, 15,438 amostras de fezes
procedentes de 8.561 pacientes; os individuos com vérios resultados parasitologicos
foram incluidos uma Unica vez na analise, considerando-se somente a primeira amostra.
Desse total foram incluidos 500 prontuarios randomizados (amostra aleatoria de 500
prontuarios objetivando o poder de teste igual a 0,8 na analise). Os dados dos individuos
como sexo, idade, local de residéncia, Servico de Referéncia e resultado parasitoldgico

foram anonimizados, e registrados neste banco de dados.

Andlise estatistica

As varidveis categoricas foram comparadas pelo utilizando o teste y2 de Pearson.
Uma probabilidade (P) com valores inferiores ou iguais a 0,05 foi considerada
estatisticamente significativa. O poder de teste atingido com a amostra utilizada foi de
0,799 e o tamanho do efeito (o) foi de 0,16. Todas as analises estatisticas foram realizadas
na plataforma R para programacao estatistica (verséo 4.1.2).

RESULTADOS
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Em relagéo aos anos analisados, a distribuicdo de resultados ndo foi homogénea
(Tabela 1, Figura 1). Porém, o conjunto dos dados demonstra um pequeno aumento no
numero de exames parasitoldgicos realizados nos anos de 2017 a 2020.

Na Tabela 1, estdo apresentados os dados demogréficos, localidade e servigo
solicitante dos prontuérios incluidos no estudo. Do total de individuos, 285 (57,0%) e 215
(43,0%) eram do sexo feminino e masculino, respectivamente, com idade variando de
menor que um ano até 92 anos (39,6 + 22,2). Os resultados dos exames parasitoldgicos
revelaram que Blastocystis sp. foi observado em 69,6% (348) das amostras de fezes. Nao
houve diferenca estatistica significativa entre sexo e positividade por Blastocystis
(p=0,3622). Em relacdo a idade, a média entre os positivos foi de 41,2 + 21,0 e entre 0s
negativos foi de 35,9 + 24,4 (p =0,0316). Além de Blastocystis sp. foram observadas
outras espécies de parasitas intestinais, como: Entamoeba histolytica/dispar, Giardia
intestinalis e Crystosporidium sp.

Em relacdo a procedéncia dos pacientes, a maioria habitava no municipio de Sao
Paulo, com 278 (55,6%), seguido pela grande S&o Paulo com 158 (31,6%) e outros com
64 (12,8%) (Tabela 1). Nao houve diferenga na positividade em relacdo a procedéncia da
amostra (p=0.1862).

Os resultados, considerando as regifes de Sdo Paulo, estdo demonstrados na
Figura 2. Quando comparamos a positividade nas regides, observamos que a regiao oeste
apresentou maior frequéncia de exames positivos, seguida pelas regides central e leste.
No entanto, ndo foi observada diferenca significante entre as regides da capital paulista
quanto a positividade (p=0,1558).

Em relacdo aos servicos solicitantes, ICR e ICSP apresentaram menor
positividade de Blastocystis do que o esperado, e INCOR e SAMSS o oposto (Figura 3).
Considerando o maior numero de solicitagdes do ICHC, os individuos foram
encaminhados por diferentes ambulatérios, com maior frequéncia Servicos de
transplantes de oOrgdos (28,4%), Ambulatério de Dermatologia (11,5%),
Gastroenterologia (10,9%) e Moléstias infecciosas (7,7%), destes 64,5% apresentaram

resultados positivos para Blastocystis sp.
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DISCUSSAO E CONCLUSAO

Os fatores envolvidos e a consequéncia da alta frequéncia de Blastocystis sp. no
mundo, permanecem por serem esclarecidos®. Acredita-se que a detecgdo deste
organismo em uma grande propor¢do de individuos saudaveis possa sugerir que
Blastocystis sp. seja um componente normal da microbiota intestinal®#.

Os resultados aqui encontrados confirmam esta alta positividade (69,6%) de
Blastocystis sp., assim como em outros estudos realizados no estado de Sdo Paulo®™ .
Em contraste, alguns estudos realizados em diferentes regides do estado de S&o Paulo
apontam uma positividade média inferior em relacdo a que observamos em nosso
estudo'®2, Vale considerar que as técnicas utilizadas para o diagndstico parasitologico
foram diferentes das utilizadas no SPD-DLC. Os nossos achados mostraram que nao
houve correlacdo estatistica entre a positividade para Blastocystis e sexo, ou com idade.

Embora sua patogenicidade ndo tenha sido cabalmente confirmada, tem-se
atribuido a esse agente manifestacGes clinicas como diarreia, sindrome do intestino
irritado e urticaria®222, Interessante que no presente estudo uma alta proporcéo dos casos
positivos para Blastocystis sp. foram procedentes dos ambulatérios de transplante de
Orgdos, gastroenterologia e dermatologia, fato que pode estar associado a uma maior
solicitacdo de exames parasitoldgicos nesses servicos, e ndo com a frequéncia da infeccédo
propriamente dita. Nosso grupo, avaliando pacientes com urticaria oriundos do HC-
FMUSP, verificou a alta positividade para Blastocystis sp.%. Adicionalmente, a literatura
tem apontado a alta positividade de Blastocystis em individuos imunocomprometidos?2°.
Os achados de Silva et al.?8, avaliando individuos candidatos a transplantes atendidos no
HC-FMUSP reforcam a necessidade de novos estudos para investigar a presenca de
Blastocystis sp. nessa populacéo.

Com relacéo a distribuicdo dos casos positivos e as regides na cidade de Sé&o
Paulo, esperava-se que ocorreria uma maior positividade naquelas com menor indice de
desenvolvimento humano. No entanto, os presentes resultados ndo apontaram diferenca
significativa entre as regides na cidade.

O presente estudo apresenta limitagdes, relacionadas com a falta de dados clinicos
dos individuos, o que impossibilitou estabelecer uma associa¢do da positividade com a

presenca ou auséncia de sintomas.
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De forma geral, 0 conjunto de dados sugere a intensa circulagdo desse organismo

na cidade de Sao Paulo, apontando que as condi¢cdes ambientais possam favorecer a sua

transmissao, seja por higiene inadequada, seja pelo consumo de 4gua contaminada. Porém

ndo devemos esquecer também da possibilidade de Blastocystis sp. constituir parte da

microbiota intestinal da maioria dos individuos.

Assim o presente estudo aponta a alta positividade para Blastocystis sp. em

amostras analisadas no HC-FMUSP, e reforca a necessidade do entendimento da

importancia desse achado no contexto da saude publica.
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Tabela 1. Dados demograficos dos 500 prontuarios incluidos no estudo.

Caracteristicas Total Positivo Negativo P value
Sexo Feminino 285 (57,0) 203(70,2) 82(28,8) 0.3622
N(%) Masculino 215 (43,0) 145 (67,4%) 70 (32,6) ’
Idade <la92anos 500 41,2 (£21,0) 35,9 (+24,4) 0,0316
(média £DP)

Cidade SP 278 (55,6) 76 (27,3) 202 (72,7)
Procedéncia Grande SP 158 (31,6) 107 (67,3) 51(32,3) 0.1862
N(%) Outras 64 (12,8) 39 (60,9) 25 (39,1) ’

localidades

DHAS 2(0,4) 2 (100) 0

HLS 4(0,8) 4 (100) 0

ICHC 313(62,6) 229 (73,2) 84(26,8)

ICR 102 (20,4) 50 (49,0) 52 (51,0)
Servigo ICSP 23 (4,6) 10 (43,5) 13 (56,5) 1,3992e-07
solicitante IMREA 1(0,2) 1 (100) 0
N(%) INCOR 15 (3,0) 15 (100) 0

I0T 6 (1,2) 4 (66,7) 2 (33,3)

IPQ 8 (1,6) 8 (100) 0

PA 2 (0,4) 2 (100) 0 (0)

CACEC 24 (4,8) 23 (95,8) 1(4,2)

2016 70 (14,0) 41 (58,6) 29 (41,4)

2017 96 (19,2) 70 (72,9) 26 (27,1)
Ano 2018 101 (20,2) 80 (79,2) 21 (20,8) 0.02394
N(%) 2019 100 (20,0) 72 (72,0) 28 (28,0) ’

2020 64 (12,8) 44 (68,7) 20 (31,3)

2021 68 (13,6) 40 (58,8) 28 (41,2)

DHAS (Departamento Hospital Auxiliar de Suzano), HLS, ICHC (Instituto Central
Hospital das Clinicas), ICR (Instituto da Crianca e do Adolescente), ICSP (Instituto do
Cancer do estado de Séo Paulo), IMREA (Instituto de Medicina Fisica e Reabilitacao),
INCOR (Instituto de Coracdo), IOT (Instituto de Ortopedia e Traumatologia), IPQ
(Instituto de Psiquiatria), PA (Pronto Atendimento), CACEC (Centro de Atendimento ao

Colaborador).
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Figura 1 — Distribuicdo das amostras de fezes analisadas na Se¢do de Parasitologia do
Instituto Central do Hospital das Clinicas da Faculdade de Medicina da Universidade de
Sé&o Paulo, ao longo dos anos (2016 a 2021) (p=0,02394).
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Figura 2 — Procedéncia das amostras de fezes, analisadas no periodo de 2016 a 2021, na
Secdo de Parasitologia do Instituto Central do Hospital das Clinicas da Faculdade de

Medicina da Universidade de S&o Paulo, em relacdo a regido da cidade de Séo Paulo
(p=0,1862).
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Figura 3 — Procedéncia das amostras de fezes analisadas no periodo de 2016 a 2021, na
Secdo de Parasitologia do Instituto Central do Hospital das Clinicas da Faculdade de
Medicina da Universidade de Sao Paulo, em relacdo ao servico solicitante. DHAS
(Departamento Hospital Auxiliar de Suzano), HLS, ICHC (Instituto Central Hospital das
Clinicas), ICR (Instituto da Crianca e do Adolescente), ICSP (Instituto do Céancer do
estado de S&o Paulo), IMREA (Instituto de Medicina Fisica e Reabilitacdo), INCOR
(Instituto de Coracdo), IOT (Instituto de Ortopedia e Traumatologia), IPQ (Instituto de
Psiquiatria), PA (Pronto Atendimento), CACEC (Centro de Atendimento ao
Colaborador).
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Caracterizacdo dos subtipos de Blastocystis sp. isolados de pacientes

com urticaria, Sao Paulo, Brasil

(Characterization of subtypes of Blastocystis sp. isolated from

patients with urticaria, Sdo Paulo, Brazil)
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Nos ultimos anos, estudos mencionam que a patogenicidade de Blastocystis sp.
pode ser devida a presenca de subtipos especificos ou condi¢Bes imunolégicas do
hospedeiro”™ 6. AssociacGes baseadas em relatos de casos, sugerem Blastocystis sp. como
agente causador de manifestagdes clinicas gastrointestinais e extraintestinais, como
sindrome do intestino irritavel e urticaria®®>*>%"8  No contexto da urticéria, ainda é
incerto se esse organismo esta diretamente relacionado a manifestacéo alérgica ou apenas
um componente comum da microbiota intestinal.

No Brasil, até momento existem poucos estudos sobre a caracterizacdo molecular
de Blastocystis sp., nenhum deles no contexto de urticaria**#2%7173 Assim, este trabalho
teve como objetivo avaliar a ocorréncia e caracterizacdo molecular de Blastocystis sp.
em pacientes com urticaria acompanhados no Ambulatério de Dermatologia do Hospital
das Clinicas da Faculdade de Medicina da Universidade de Sdo Paulo (HC/FMUSP), na
cidade de S&o Paulo, Brasil.

Com relacdo aos resultados parasitologicos, 53,5% dos pacientes foram positivos
para Blastocystis sp. Diferentes subtipos foram identificados: ST1 (25%), ST2 (17,8%),
ST3 (28,5%), ST4 (21,4%), ST6 (3,6%), e um isolado com infeccdo mista com oS
subtipos 1 e 3. Os subtipos mais frequentemente identificados em pacientes com lesdes
ativas foram ST3, seguido pelo ST1, ST2 e ST4. Nossas analises moleculares nos
permitiram fazer uma avaliacdo inicial da presenca dos subtipos de Blastocystis nesta
populacdo no Brasil. Contudo, mais estudos focados na possivel relagdo entre este protista

e urticaria sdo encorajado.
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Blastocystis sp. is described as an enteric protist prevalent in fecal samples from humans
and animals; its pathogenicity and epidemiology are still controwversial. Currently, it has
been associabed with intestinal diseases such as irritable bowel syndrome and clinical
manifestations of allergic skin, such as chronic urticaria. In the context of urticaria, it is still
uncertain whether this organism is directly related to the allergic manifestation or just a
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?’i;’ﬁ’:m - occurrence and maolecular diversity of Blastocystis sp. in individuals with urticaria from a
Usticaria dermatology outpatient clinic, 5ao Paulo, Brazil. Fecal samples of 58 patients with urticaria
Beazil were examined using parasitological methods; and subsequently tested by polymerase

chain reaction using Blastocystis-specific primers. The subtypes (5Ts) and alleles (a) were
determined using BLASTn and MLST tools. 5T1, T2, 5T3, 5T4, 5T6 and mixed infection
[5T1 + ST3) were identified in the patients with urticaria; 5T1 [a4), 5T3 (a34 and a36) and
ST4 (a42) were the most prevalent. Our molecular analyses allowed an initial description
of Blostocystis subtypes in patients with urticaria from Sao Paulo city, Brazil.
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1. Introduction

Blastocystis sp. is described as one of the most common enteric protists thar inhabits the gastrointestinal tract of humans
and animals (Kurt et al,, 2016; Scanlan, 2012; Cassano et al, 2005), Curvently, at least 17 different subtypes (STs) have been
recognized, ten of which are found in human samples (§T1-9 and ST12) (Ramirez et al., 2016 Alfellani et al_, 2013). Despite
recent progress in the number of studies, biological and pathogenic aspects remain controversial. Recent studies described
Blastocystis sp. as a possible common member of the intestinal microbiota, which may develop clinical manifestations
depending on the interaction with the host's intestinal microblota components (Mieves-Ramirez et al, 2018; Kurt et al,, 2016;
Scanlan, 2012).

Some studies have indicated that the pathogenic potential of Blastocystis sp. can occur through the presence of certain §Ts
or host immunological conditions {Martived et al., 2016; Kurt et al., 2016), In recent years, associations based on case reports
have suggested Blastocystis sp. as a possible causative agent of clinical manifestations, gastrointestinal and extraintestinal,
such as the pathogenesis of urticaria (Casero er al., 2015; Vogelberg et al,, 2010; Katsarou-Katsari et al, 2008; Gupta and Parsi,
2006; Valseochi et al., 2004; Cassano et al., 2005; Barbosa et al., 2018). Parasitic helminths have been considered capable of
causing urticaria manifestations by inducing the production of immunoglobulin E (Bakiri and Mingomataj, 2010: De Gentile
et al, 1999 Lynch et al, 1998). However, it is unclear if an intestinal protist can act as a causative agent of cutaneous man-
ifestations (Lepczyiiska et al., 2016; Bakiri and Mingomataj, 2010).

In Brazil, there are few studies on the molecular characterization of Blastocystis sp., none of which are in the context of
wrticaria (Segui et al., 2018; Oliveira-Arbex et al., 2018; Melo et al., 2007; David et al., 2015; Malheiros et al., 2011, Thus, the
purpose of studying the diversity STs and alleles is mainly to obtain greater knowledge about the diversification of Blastocystis
5Ts, as well as to compare different alleles belonging to the same 5T and investigate whether certain alleles are responsible for
certain clinical manifestations. Therefore, there is a need for comparative investigations berween patients with urticaria and
Blastocystis sp. This study aimed o evaluate the occurrence of Blasrocystis sp. and characterization of genetic diversity in
individuals with urticaria from a dermatology outpatient clinic {Hospital das Clinicas, Faculdade de Medicina, Universidade de
530 Paulo [HCJFMUSP]), S0 Paulo, Brazil.

2, Materials and methods
21 Study population and collection of faecal samples

The local ethical committee from HC/FMUSE approved this study (protocol no. 488 -701) This study was carried out from
January 2017 o December 2018 in the dermatology outpatient clinic at HCJFMUSP. A total of 58 individuals {49 ferales and 9
males, age range from 13 to 73 years) were included. The inclusion criteria were patients with urticaria with at least 6 weeks
of evolution and with a parasitological diagnosis. The exclusion criteria were patients with urticaria with a triggering factor
defined as persistent bacterial or viral infections [hepatitis B, hepatitis C, AIDS or presence of positive serology for HIV),
pregnant women, lactating women, patients on immunosuppressive drugs, and those with dialytic chronic renal failure. All
patients were informed about the research and invited to participate, After written consent for research purposes was ob-
tained, routine parasitological examination was requested.

Socio-demographic (age, sex, education level) and dinical {medication used ar time of collection and D-dimer plasma
levels) data were considered. Patients with active chronic urticaria have D-dimer serum levels greater than 500 ng/mlL
fibrinogen equivalent unit (FEU) (Criado et al, 20011)%

The fecal samples investigated were assessed by conventional microscopy and polymerase chain reaction (PCR)L The
parasitological diagnosis was made at the Section of Parasitelogy, Central Laboratory Division (HC/FMUSP) using the Faust,
Lurz, and permanent-stained smears methods, Parasitological results for Blastocystis sp. followed the criteria mentioned by
Tan (2008 based on the intensity of infection by quantified parasite cells in the fecal samples: rare (one to two cells in every
10 high-power fields), few to moderate [one cell in five high-power fields ) or several (five or more cells per high-power field).

Blastocystis-positive samples were sent to the Medical Research Laboratory [LIMOG/FMUSP) for molecular analysis.

22 Extraction of genomic DNA and PCR amplification

Genomic DNA was extracted from approximately 200 mg of frozen fecal samples using a commercial QlAamp Stool Mind
Kit [QIAGEN, Hilden, Germany), according to the manufacturer's instructions.

PCR amplification was performed using Blastocystis-specific SSU-rDNA primers RDS (5 -ATCTGGTTGATCCTGOCAGT-3") and
BhRDr [5-GACCTTTTTAACTGE AACAACG-37) described by Scicluna et al. (2006). PCR reactions were performed in a 10 uL
volume containing -50 ng pL-" of DNA, 2.0 pg BSA, 02 mM each dNTF 1.5 mM MgCly, 2pM of each primer, 1 : PCR buffer and
125 U GoTag® DNA Polymerase (Promega Corporation, Madison, USA). PCR conditions consisted of an initlal denaturation
cycle at 94 °C for 2 min, 30 cycles including denaturation ar 94 °C for 1 min, annealing 61.8 °C for 1 min, extension at 72 *C for
1 min and final extension at 72 °C for 2 min. PCR amplification was conducted with a Mastercycler EP Gradient 5 Thermocycler
[Eppendorf, Hamburg, Germany ). The products were separated by elecrophoresis in 2% agarose gel containing Sybr Safe
[Invitrogen™, Thermo Fisher Sclentific Corporation, Waltham, MA, USA) with a size marker of 100bp.
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2.3 Subtyping and phylegenetic analysis

Amplicons of the expected size were purified using ExoSAP enzyme (GE Healtheare, Piscataway, N]. USA) and sequenced by
both strands using an ABI PRISM& BigDye™ Terminator kit (Applied Biosystems, Thermo Fisher Scientific), following the
Sanger et al. (1977 ) sequencing methodology. DNA sequencing was performed using an automated ABI 3500 Genetic Analyzer
(Applied Biosystems, Thermo Fisher Scientific).

The consensus sequences in the samples were aligned using BioEdit software and analyzed for the presence of double
peaks. For subtype and allele assignment the sequences were compared with Blastocystis sequences in GenBank using the
BLAST ool and Blastacystis 185 database available at https:|/pubmlstorg/blatocysiis/. Sequence data were deposited in the
GenBank database under the accession numbers: GenBank: ME782495-ME782527.

3. Results

At the time of collection, 22.4% (13 of 58) of patients had no active lesions and were controlled with antihistamines
(loratadine and hydroxyzine), 63.8% (37 of 58) had active lesions and were treated with antihistamines (loratadine and
hydroxyzine) and 13.8% (8 of 58) patients had no activity data. The values of D-dimer plasma levels ranged from 190 to
=10,000 ng/mL FEU. The associated clinical diagnoses were glucose-6-phosphate dehydrogenase deficiency, diabetes melli-
tus, systemic arterial hypertension, dyslipidemia, epilepsy, subclinical hypothyroidism, multiple sclerosis, Barrett esophagus,
fibromyalgia, rhinitis, and gastroesophageal reflux disease. Only one patient reported diarrhea during the visit

With regard to the parasitology results, 53.5% (31 of 538) of patients were positive for Blastocystis sp., three (5.2%) samples
presented numerous forms of Blastocystis sp. and, rare forms were found in the others. OF these samples, 13.8% (8 of 58) were
positive for other enteroparasites: Endolimax nana (n=2), Entamoeba coli (n=1), E nana and E. coli (n=3), Taenia spp.
(n=1), and Giardia lamblia (n = 1). The expected fragment of Blastocystis-specific 35U-rDNA was found in 53.5% (31 of 58) of
the patients. These positive samples were submitted to sequencing, amnd some isolates showed low-guality sequences.
Comparison of the results obtained with microscopic and PCR methods for the detection of Blastocysiis sp. are shown in
Table 1.

Different subtypes were identified: 5T1 in seven isolates (25%), ST2 in five isolates (17.8%), 5T3 in eight isolates (28.5%), 5T4
in six isolates (21.4%), 5TG inone isolate (3.6%), and in a single isolate was observed a mixed infection ST1 + 5T3 (Fig. 1) Allele
sequence analyses showed a4 in 5T1: a9 and 312 within ST2: a34. a%36 and a37 in 5T3: a42 and 294 within 5T4 and 2122 in 5T6:
a4 and a37 were observed in the sample with mixed infection (ST1 + 5T3). The subrypes most frequently identified in patients
with active lesions were ST3, §T1, ST2, and 5T4 ({Table 2).

Socio-demographic (age, sex, education level), clinical [clinical diagnosis, D-dimer plasma levels) data for 28 patients with
urticaria and a positive molecular diagnosis of Blastocystis sp. are shown in Table 3.

4. Discussion

The factors involved in the possible human infection by Blastocystis sp. and the reason for its high frequency worldwide
has resulted in increasing numbers of studies (Oliveira-Arbex et al., 2018; Kurt et al., 2016; Alfellani et al., 2013; Scanlan, 2012;
Malheiros et al, 200110, Some authors describe the host’s immune status, the number or type of intestinal forms, the com-
ponents of the intestinal microbiota, and the presence of particular subtypes as possible concomitant conditions that may
contribute to the high cocurrence of Blastocystis infection (MNieves-Ramirez et al., 2018; Kurt et al, 2016; Arik Yilmaz et al.,
2016).

i the context of urticaria, it is still not known whether this organism has a direct relationship with allergic manifestations
(Arik Yilmaz et al., 2016; Hameed et al, 2011; Bakiri and Mingomataj, 2010; Katsarou-Katsari et al., 2008, Zaglool et al. (2012),
evaluaring patients with allergic skin symptoms, showed that 13.7% were infected with Blastocystis sp. In our study, it was
shown that 53.5% of the patients with urticaria presented a positive parasitological diagnosis for Blastocystis sp. Similarly,
Hameed et al. (2011 demonstrated that 61% of patients with urticaria had a positive diagnosis of Blastocystis sp.

Table 1
Comparison of the results obtained with microscopic {MC) and PCR methods foe
the detection of Blestecyeris gp. in laecal samples from patients with urticaria

Method Patients with urticaria (N = 5E)

N x
BAC & PCR 21 362
BC & PCR 10 172
BAC- PR+ 10 172
BC- MR 17 203

i, pasitive samples; -, negative samjples.
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Blastecyris subtyvpes

STIST

Fig- 1. Blastocystis sulitypes identified [rom patients with urticaria.

Table 2
Clinical data aned S:I.Ih[!i’}t's-'lﬂm"lES identifbed in fecal S.l.r!'IPTES SEqI.lEI'ICI.Ni Fronm p][i!'lll."i- wilh wrticaria
Sublypes Alleles AL MAL ND
T Allele 4 & ] 1
512 Allele @ 1 ] 1
Allele 12 3 0] 0
513 Allele 34 3 1 0
Allele 36 3 ] 0
Allele 37 1 ] 0
T4 Allele 42 a 0] 1
Allele o2 a ] 1
TG Allele 122 1 ] 0
ST1/5T3 Allele 4[37 1 0] 0

AL active lesions; NAL no active lessons; ND, no data.

Table 3
Socio-demographic (age, sex, education level ), clinical (clinical disgnosis, D-dimer plasma levels) data for 28 patients with urticaria and 4 positive moleoular
dizgnosis of Blastecysris sp.

lsolate  Gender  Age(years] Education level  D-Dimer (ngimLl)  Climical diagnosis ST/allele
nc F 26 High ND ND 5T1/4
20C F 49 Low 720 GEPD deficiency ST1f4
5UC F 32 Low 690 From another clinic ST3(36
GUC F 40 Low 1360 Simusitis ST1 and 5734 and 37
TFuc F 73 Low 1140 AH sT2{12
auc F 60 Low 130 GRD, DM, depression ST4f42
1ouc M 45 High ND Dyslipidemis, DM, AH sT2{12
1200 M 52 High ND From another clinic 5T3(34
130C F 38 Low 550 From another clinic 5T3(34
150C F 50 Lovw 615 AH, DM, asthma ST1f4
1ELC F 42 High 130 Epilepsy ST1f4
20uC F 40 High ND From another clinic ST1f4
2uc F 57 High ND MND ST4fod
230C F 26 Lo 2140 From another clinic ST
2500 F i1 High ND MND ST4f42
26LC F 32 High ND Multiple sclerosis ST4f42
2ELIC F 50 High ND ND sT2/0
3300 F 40 Nd ND Epilepay, DM, AH sT2/0
400C M 51 Lo 1040 From another clinic STR{122
410C F 50 Nd T48 From another clinic ST3(36
430C F 57 Low ND DML AH, dyslipidemia ST334
4BLIC F 30 High ND From another clinic ST4/42
ATUC F 57 Low ND Rhinitis, fibromyalgia, DM, dyslipidemia, gastritis ~ ST4/432
4BLC M 40 High 630 From anather clinic ST3/34
S3IC F 35 Lo 276 Obesiry ST3{36
S40C M 56 Low ND From another clinic ST
S5 F 52 High 250 DM, AH, dyslipidemia, hypothyroidism ST2/12
SELC F 54 Lo 1.747 Barrett esophagus ST337

AH, arterial hypertension; DM, diabetes mellitus; F, female; GEPD, glucose-6-phosphate dehydrogenase; GRD, gritroesopluageal rellux disease; M, male: ND,
no dar
* Low, primary school or less; high, secondary school or more.
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Most of our patients were fernale. Similarly, Balint et al. (2074) noticed a greater proportion of female patients in relation to
the males with skin manifestations. With regard to the educational background of the study population, we found that most
of the individuals has a low educational level; the same picture was shown by Abdulsalam et al. (2013),

Amplification of specific DNA from fecal samples has allowed new perspectives on the laboratory diagnosis of Blastocysiis
sp., especially in view of the difficulty with morphological differentiation (Stensvold, 20130 In our study, we venfied the
specific target was amplified in 54.4% of the fecal samples, However, some isolates with positive parasitology were negative
by molecular diagnosis. PCR inhibitors in fecal samples or isolates that are not amplifiable by primers can explain mon-
amplification of Blastocystis DNA (Stensvold et al,, 2006; Abdulsalam et al, 2013). In contrast, 37% of the negative parasito-
logical 1solates showed positive amplification of Blastocystis DNA, reinforcing the usefulness of PCR as a sensitive diagnostic
tool (Stensvold et al., 2006)

Based on analysis of the 550-rDNA, ar least 17 subtypes of Blastocystis sp. have been detected to date, colonizing
humans., other mammals, birds, reptiles, and insects (Lepczynska er al, 2016; Alfellani et al. 2013; Scanlan, 20120
Analyzing the overall prevalence of Blastocystis subtypes, the highest occurrence of 5T1 and 5T2 has been reported in
South and North America; 5T1 and 53T3 in Australia, Europe, and Southeast Asia, and 3T4 in Europe (Alfelland er al,
2013; Abdulsalam et al., 2013). Our molecular analysis revealed the presence of five subtypes: 5T1, 5T2, 5T3, 514,
and 5T6. A higher frequency of 5T1, 5T2 and ST3 has been reported in the literature, and our results confirm these
findings (Ramirez et al, 2016; Alfellani et al. 2013). Other studies conducted in Brazil reported the highest frequency
of the same subtypes in different populations (Barbosa et al, 2018; Valenca-Barbosa et al., 2017). On the other hand,
two other studies demonstrated a higher ocourrence of 5T1 in relation to ST3 (Oliveira-Arbex et al, 2018; Malheiros
et al, 2011).

There is evidence that $T2, 5T3 and 5T4 are etiologically associated with urticaria {Lepczyniska et al., 2016; Vogelberg et al,
2010; Katsarou-Katsan et al., 2008), Until recently, 5T4 was considered to be restricted to the European continent, and was
had not been identified in isolates from reglons of Brazil (Melo et al, 2017; Ramirez et al, 2016; David et al., 2015; Alfellan
el al, 20131 However, the 5T4 was identified in this study amd in other recent studies conducted in Rio de Janeiro (Segui et al,
2018; Barbosa et al, 2018; Valenca-Barbosa et al, 2017). 5T4 was isolated from a patient without active lesions and with no
reparts of gastrointestinal symptoms, Dominguez-Marquez et al. (2009) reported the presence of 5T4 in 94.1% of samples
from symptomatic patients in Spain.

516 was identified in our isolates; this 15 found sporadically in humans and is described as a circulating avian subtype
{Ramirez et al., 2016; Wawrzyniak et al, 2013). This subtype were detected in isolates found in Europe and Brazil (Segui et al,,
2018; Alfellani et al., 2013).

The detection of Blasfocysns sp. in a large proportion of healthy individuals has suggested that this organism is a normal
component of the intestinal microbiota (Kurt et al, 2016; Scanlan, 2012} On the other hand, it has been reported in the
literature that the pathogenic expression of enteric protozoa such as Blastocystis sp., Entarmoeba histolytica, species of Eimeria
and Glardia may e related to the type of organisms present in the intestinal microbiota (Lepczyiska et al, 2006). The present
results demonstrate that the most frequent protozoan in association with Blastocystis was E nana in five isolates (5T1 and
513

It has been reported that certain subtypes may promote urticaria in only some patient groups (Lepczynska et al,
2016). These findings may be due to the presence of high intra-subtype diversity (Stensvold, 2013)L Our malecular
analyses confirmed the high diversity within the subtypes, particularly the highest number of alleles within 5T3,
followed by ST1. Similar frequencies of alleles within 5T3 have recently been reported in isolates from Brazil (Oliveira-
Arbex et al, 2018; Segui et al., 2018; David et al. 2015). Considering allele diversity, a4 (ST1), al2 (5T2), a34 and a36
(8T3), ad42 (5T4) and al122 (5T6) were the most frequent in our study, espedally in individuals with active lesions, Our
results were similar to those reported by Casero et al. (2015) showing a34 (3T3) as the predominant genetic variant in
patients with urticara.

It has been reported that depending on the method used for subtyping, the ocourrence of mixed infections may be
underestimated (Scanlan et al., 2015; Stensvold, 2013 ) Our findings showed that 3.6% of the isolates were composed of mixed
infections (5T1/5T3). A similar frequency was descnibed by Abdulsalam et al. (2013) in isolates from patients in the Libyan
region. Different studies carried out in Brazil point to the presence of mixed infections (David et al., 2015; Malheiros et al,
2011),

A potential limitation of this study may be the sample size of the urticaria population and the absence of a control group,
which may have contributed to the difficulty in making robust conclusions. However, the identification of Blastocysiis sp.ina
large number of samples from patients with urticaria confirms the need for further studies, especially to understamnd the
possible relationship between this protist and urticaria,

5. Conclusion

Our molecular analyses allowed us to make an initial assessment of the presence of Blastocystis STsfalleles from patients
with urticaria in Brazil. In the present study, we found 5T1 (a4), 5T 2 (a12), 5T3 (a34 and a36), 5T4{a42) and 5T6 (a122) in the
isolates from patients with urticana who had active lesions. Thus, more studies focusing on Blostecystis and urticaria are
encouraged.
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O diabetes mellitus é uma doenca metabolica com distribuicdo mundial®,
considerada um grave problema de salde no Brasil e no mundo, tanto em termos de
nimero de pessoas afetadas, quanto em mortes prematuras®®®®3  As parasitoses
intestinais continuam sendo responsaveis por alta morbidade e mortalidade,
especialmente em paises em desenvolvimento®®®. Blastocystis sp. é relatado com
frequéncia na rotina de exames parasitoldgicos, sendo um dos protistas entéricos mais
prevalentes em amostras fecais humanas, porém sua capacidade de causar doenca ainda
é incertal®, No Brasil, nenhum dos estudos publicados até o momento explorou a
presenca de Blastocystis sp. em pacientes com diabetes mellitus. Com isso, avaliamos em
nosso estudo a ocorréncia e identificacdo molecular de Blastocystis sp. entre pacientes
com diabetes mellitus na regido Centro-Oeste, Goias, Brasil.

O exame microscopico revelou positividade de 12,1% e 7,9% para Blastocystis
sp. em diabéticos e ndo-diabéticos (controle), respectivamente. A amplificacdo do DNA
foi obtida em 34,4% nos pacientes diabéticos e 30,3% em individuos aparentemente
saudaveis. A analise filogenética identificou seis subtipos de Blastocystis sp. nos
diabéticos e ndo-diabéticos, representados por ST1, ST3, ST2 com maiores frequéncias,
seguido pelo ST8, ST6 e ST7. Os mesmos subtipos também foram identificados no grupo
controle, com excecéo do ST7.

Vale ressaltar que este estudo foi o primeiro relato sobre a ocorréncia e
distribuicdo dos subtipos de Blastocystis sp. em pacientes com diabetes mellitus no Brasil.
Embora néo tenhamos observado associacgéo entre Blastocystis sp. e diabetes, o potencial

risco da ocorréncia dessa infeccdo nao deve ser excluido.
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Blastocystis subtypes in patients with diabetes mellitus from
the Midwest region of Brazil
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ABSTRACT

Blasroeyvanis sp. s an enteric protist commonly found in human fiecal samples. In Brazil,
few studies have been developed., but none of them has explored the presence of Blastocysits
in patients with dighetes mellitos. We evaluated the occurrence and molecular identification of
Blasrocystis sp.among patients with diabetes mellits o the Midwest region, Godas State, Brazil.
Geenommie DINA was obtained from 175 fecal samples (9 from the diabetic group and 76 from the
comtrol group). PCR was performed using pan-Blasrocysnis primers from the SSU-rDNA gene.
Microscopic examination revealed positivity of 12.1% and 7.9% for Blastocysis in dighetics
and i controls, respectively. Amplification of Blatrecyss DNA was observed in 34.4% (34
of 997 and 30.3% (23 of T6) from the diabetic and control groups, respectively. Phylogenstic
analyses and BLAST searches revealed six subty pes among Blaseocysis isolates in the dishetic
group, represented by ST1 (38 2%), ST2 (11.8%), T3 (35.3%), ST6(2.95 ), ST7 (19% ) and
STE (§.8%). In the control group, ST1 (21.8%), ST2 (21.8%), ST3 (43.5%), ST6 (4.4%) and
STE(B.75% ) were identified. This study is the first repont regarding the occumence and subtypes
distribution of Blestecysris in patients with diabetes mellitus in Brazil. The resulis reinforce
the potential risk of Blestocysris infection in patients with diabetes, in addition, it contributes
o the understanding of the genetic diversity of this enigmatic organism.

KEYWORDS: Blasiocysns sp. Diabetes mellis. Subtype. Allele. Brazil.

INTRODUCTION

Diabetes is a metabolic disease that has become more frequent over the
years, and has a worldwide distribution’. Type 2 diabetes (T2 is responsible
for approximately 90% of the cases of diabetes mellitus®. This disease has been
considered a serious health problem in Brazil and worldwide, both in terms of the
number of affected people, as well as disabiliies and premature deaths**.

Intestinal parasites continue to be considered an important public health problem
worldwide, responsible for high morbidity and mortality, especially in developing
countries' . Blastocystis sp. has been highly reported in routine parasitological
examinations, being one of the most prevalent entenic protists in human fecal
samples®. On the other hand, its ability to cause discase is debated, and it is a
subject of ongoing research’. Molecular studies have demonstrated a variable
genetic diversity with description of 17 distinct subtypes (8Ts) to date, 10 of which
have been found in humans (ST1-9 and ST12)"4 In addition, it has been shown
that certain subtypes can be considered more pathogenic to humans than others®.
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Mo eral

Intestinal parasites and disbetes have been constantly
evaluated, mainly due to the possibility of immune
dysfunction in diabetes allowing the development of more
severe parasitic infections”. In this context, certain parasitic
infections can occur more frequently in patients with
diabetes mellitus than in non-diabetics'='". On the other
hand, the ocourrence of Blastecvstis sp. is little known,
especially in putients with diabetes'=. Studies carried out
in the Midwest region of Brazil indicate positivity ranging
from 0.5 to 40.9% for Blastocyssis sp.. but none of them
analyred patients with diabetes™ . Here, we present data
on the occurrence and on the molecular identification of
Blastocystis sp. in fecal samples of patients with diabetes
mellitus living in Jatai, Goias State, Brazil.

MATERIALS AND METHODS
Ethical Staterment

The present study was approved by the Ethics and
Research Committee of Universidade Federal de Goias
(protocol N® 929 187/200 5 ). After written informed consent
was obtained, one fecal sample from each participant was
collected.

Study site

This study was carried out from January 2015 to
December 2016 in the Jatai municipality, Goias State,
which is located in the Midwest region of Brazil
(1775273378, 51%43°17°W), 535 km from Brasilia (the
capital of Brazil). Jatai has a total population of 100,882
inhabitants's.

Sampling

This study included unpreserved fecal samples from
individuals of both genders, with ages ranging from 18 to
849 vears old. The individuals were divided into two groups:
- The diabetic group (n = 99) was composed of patients

with type 2 diabetes mellitus (T2D) attending the

Program of Education and Control of Diabetes in the

Basic Health Unit of Jatai municipality. Inclusion

criteria of the diabetic group were the diagnosis of

DM2; blood tests associated to the diabetes control

performed in the lust two years; glycated haemoglobin

{HbAlc) = 6.5%.

- Inclusion criteria of the diabetic group were the
diagnosis of DM2, and > 30 years old; blood tests
associated to the dinbetes control performed in the last
two years.

Page 2 of ¥

- The control group (n = 76) included T2 patients”
companions or other patients in treatment at the Basic
Health Unit, who have declared not to have T2Dy;
had the glycated haemoglobin (HbAlc) evaluated
with results = 6.5% and have not used anthelmintic!
antiprotozoal drugs in the last year.

Fecal samples were immediately transported to the
Laboratorio de Parasitologia, Universidade Federal de Jatai
in Goias State, and processed within 12 b of collection by
Lutz and Baermann modified methods for microscopic
examination’. A second aliguot was immediately frozen at
-20°C for extracting genomic DNA. This subsample set was
shipped to Laboratorio de Investigacan Medica (LIMAG),
Hospital das Clinicas of the Faculdade de Medicina of the
Universidade de Sao Paulo, for molecular analysis.

DMA axtraction and PCR amplification

Genomic DNA was extracted directly from fecal
samples wsing the QlAamp Stool Mini Kit (QLAGEN,
Hilden, Germany), according to the manufacturer’s
recommendations. DNA was eluted in a final volume of
100 pl. and stored at -20°C in the freczer until the PCR
{Polymerase Chain Reaction) analysis. DNA isolates
were analysed for the presence of Blastocystis sp. through
PCHR performed with pan-Blastocyssis primers RDS
(5-ATCTGGTTGATCCTGCCAGT-3") and BhRDr
(5-GAGCTTTTAACTGCAACAA CG-3") described
by Scicluna er al.'”, that amplify a DNA fragment of
approximately 600 bp from the S50 rDNA gene.

Four microliters of the DNA solution were added into
the stundard PCR mixture with a total reaction volume
of 20 pl.. GoTag* DNA Polymerase (5 Ufpl. Promega
Corporation, Madison, W1, USA) was used in all the PCR
reactions. Amplification cycles wene composed of an initial
denaturation step of 94 °C for 2 min, followed by 30 cycles of
94 *C for | min (denaturation), 61.8 °C for | min (annealing )
and 72 °C for | mun {extension), and a final extension of 72
“C for 2 min. In all BCR amplifications, a positive control
(PCR mixture with Blastocystis sp. culture isolate) and a
negative control (PCR mixture with non-template water)
were included. Amplification products were analysed on
2% agarose gel electrophoresis stained with Sybr Safe
(Invitrogen™, Thermo Fisher Scientific Corporation,
Waltham, USA) and visualized under UV light.

Subtyping and phylogenetic analyses of Blasfocystis
ap.

PCR products were purified using the Exo-SAP-IT™
PCR clean-up (USB Corporation, Cleveland, Chio, USA)
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and sequenced by the two-directional sequencing for
increasing the sequencing accuracy using the BigDye
Terminator v3. 1 cycle sequencing kit and the same primers
used in the PCR. Sequencing data were generated on an
ABI 3500 automated DNA sequencer (Applied Biosystems,
Thermo Fisher Scientific, Waltham, USA).

The quality of sequences was evaluated using the Phred-
Phrap software and the consensus sequence of each sample
was assembled using the CAP3 software availuble at the
Electropherogram quality analysis webpage'™. Sequences
were aligned and edited when necessary using CLUSTAL
W and BioEdit v.7.0.8 software programs ([bis Bioscience,
Carlsbad. CA, USA).

For subtypes identification the consensus sequence of
each sample was analyzed using the Basic Local Alignment
Search Tool (BLASTR)'”. Sequences were also submitted
to phylogenetic analysis together with published reference
sequences from the GenBank database to confirm the
subtype classification. Subtype identification and allele
discrimination based on 185 rRMNA gene of Blastocystis
were performed using the Blastocystis database™.

Phylogenetic analysis was performed with the Mega
software (Version 10) through the Molecular Evolutionary
Genetics Analysis package, using the Maximom Likelihood
method and Tamura 3-parameter model”'. Genetic distances
were calculated using Kimura's two-parameter model.
Bootstrap analysis with 1,000 replicates was performed o
test the reliability of the tree with values 2 70 indicated on
the branches.

Data analysis

The agreement between microscopy and molecular
analyses was measured using the Cohen's kappa coefficient
(k) (GraphPad Prism®, Melbourne, Australia). The data
were analyzed using the Fisher's exact test to compare
the frequency data generated by the study groups. Odds
ratios (ORs) and their corresponding 95% confidence
intervals (Cls) were used. A p value < 0L05 was considered
statistically significant.

RESULTS

Fecal samples were collected from a total of
175 individuals. The diabetic group was composed of 38
(38.4%) males and 61 (61.6%) females, ranging from 32
to 87 years (628 + 105 years). with 2 mean HbAlc of
#.94% (ranging from 6.8 to 16.8%) The control group was
composed of 33 (43.4%) males and 43 (56.6%) females,
ranging from 21 to 89 years (56,6 £ 185 years). There was
no statistically significant difference in the comparizon of

Ry Inst Med Trop 560 Paule. 2021563232

variables between the two groups.

Owverall, the microscopic examination revealed the
presence of parasites in 31.3% (31/99) of the diabetic
patients who harbored at least one intestinal parasitef
commensil species. The most predominant species were
non-pathogenic amebae (42.42%, 42/99); followed by
Blastocystiz sp. (12,15, 12099), Entamoeba hyvstolyvtica
complex (2.02%, 299), Giardia intestinalis (1.01%.
10949}, and by helminths Strongvloides stercoralis and
Hymenolepsis mana (1.01%, 1/99). In the control group,
the microscopic examination showed that 25% (19/76)
of fecal samples had at least one intestinal parasitef
commensil species. Among identified species, there were
non-pathogenic amebae (36.84%. 28/76); followed by
Blastocystis sp. (7.89%, &/76), Entamoeha hystolytica
complex (5.26%, 4/76), and by helminths 8. stercoralis and
Trichuris trichivra (1.32%, 1/76).

PCR products of the expected size (around 600 bp) were
ohserved in 44 4% (4499) and in 34.2% (26/76) of the DNA
samples from the diabetic and control groups, respectively,
= 005, Among the 70 PCR-positive sumples, 57 (34 and
23 from the diabetic and control groups, respectively) were
confirmed to be positive to Blastocystis by the sequencing
of the amplification product. A twotal of 13 samples were
excluded due to poor sequence guality (n = 7) and no
similarity with #lastocystis in GenBank (n = 6). Additional
analyses are being conducted to accurately determine their
taxonomic identity.

Considering the results of the microscopic and molecular
analyses, 36,04 (63/175) of the sumples were positive
for Blastocvstis. Comparing the number of Blastocystis-
positive sumples identified by microscopy and molecular
analyses, a low concordance was observed [k = 0,194
(0.060-0.328)]. p < 0.001. Six samples (three in each group)
were Blastocystis sp.-positive by microscopy, nonetheless,
they were negative by molecolar snalyses. Table | shows the
distribution of diabetic and control participants according
to age, gender and Blastocystis-positive results.

The 57 successfully subtyped sequences showed a high
similarity (98.78 o 100%) in comparison with Slastocyssis
sequences reported in GenBank (Supplementary Table 51).
The nucleotide sequences obtained in this study have been
deposited in the GenBank database under the accession
numbers: MNSESRI0-MN5SE5E1T, MNSR5E19, MNSESE21-
MMN5E5E22, MN5SESE24, MNSESE26-MNSESRID,
MMN3ESEI4-MNSESEST, MNSESEI0, MNSESE4]-
MMN5E5E4T, MNSESR49-MNSES850. MN5ESRS2,
MN5SESES4-MNSESEGY, MNSESBA6-MNSRSR6T and
MNSESET0-MNSESETY.

The nucleotide sequence analysis revealed the presence
of six subtypes among the diabetic izolates: ST1 (13/34;

Page 3 of
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Table 1 - Association between the positivity to Blastocystis sp. and characteristics of the diabetic and the control group.

Diabetic group Control group P valus OR ($5% C1)
Characteristica
Gender*
4 15 (40.5%) 14 (46.1%) 08060 0.8866 (0.3382-2.323)
g 22 (50.5%) 12 (53.9%) 0.3838 1452 (06226 -3.474)
Age’
= G5 years 14 (378%) 16 (B1.5%) 0.3328 OUG539 (0.2745-1.544)
= 65 years 23 (62.2%) 10 (38.5%) 0.1278 2154 (0.8054 -5.955)
Results
Microscopy 12 (12.1%) & (T8%) 0.3779 LEOS (05774 -4.848)
PCR 34 (34.4%) 23 (30.3%) 0.5745 1.204 (06332 -2.308)

*considering the results of microscopy and the molecular analyses

38.2%), ST (4/54; 11.8%), 8T3 (12 /34; 35.3%), 8Ta
(134 2.9%), STT (1/34; 2.9%) and STE (3/34; B.8%).
Subsequently, we identified the alleles present in each
subtype from isolates of the diabetic group: ST (allele 4),
ST2 falleles 9 and 12}, ST3 (alleles 34, 36 and 37), 5Ta
(allele 122), STT (allele 99) and $TH {allele 21) (Table 2,
Supplementary Table 5 1). Inthe controd group, five subtypes
were identified: ST1(5/23; 21 8%, ST2(5/23; 21 .8%), 5T3
(123, 43.5%), 8T6 (1/25; 4.4%) and STE (223; 8. 7%).
The following were identified in the ST1 (allele 4). 5T2
falleles 11 and 15), §T3 (alleles 34 and 36), ST6 (allele
134) and STH (allele 21) (Table 2, Supplementary Table S1).
The higher occurrence of 5T in diabetic isolates in relation
to the control group (T2.2 ve 27.8%; p = 0.01030) con be
observed. There was no significant difference between the
other subtypes.

Bused on the barcode sequence the similarity of the
sequences within each subtype was calculated and showed a
range from 99987 to 100%. Considering the inter-subtypes
ST1 and T2 (99.974) shows highest similarity, while T2
and ST (99.849) shows lowest similarity. To establish a

probable correlation between disbetic and intra-subtype
variation, genetic similarity between sequences of diabetic
and controls isolates among each subtype was calculated,
and it shovwed the lowest similarity in ST2 (999944 ) versus
the highest similarity in T3 isolates { 100% ).

A Phylogenetic tree was constructed, and it revealed
that all six subtypes were clearly separated (Figure 1)
Moreover, the tree indicated that sequences obtained from
the Blastocystis isolutes from the diabetic group were not
separated from those from the control group. This suggests
that there was no association between the presence of
dinbetes and Blastocystis sp.

DISCUSSION

Blastocyseis sp. has been one of the most prevalent
anacrobic protists found in human fecal specimens™.
However, it still remains surrounded by many uncertainties,
especially regarding its pathogenic potential”. Patients with
dinbetes mellitus can present intestinal parasites infections
with more serious complications®. In addition, the literature

Table 2 - Disfribution of Blastocystiz sp. subtypes and alleles in the diabetic and the control group.

Diabetic group Control group Total

Sublypes  —ee n i) Allsles n %] Allgles n (%)
ST1 ] 1313 100 ] 55 100 4 18/18 100
] 1/4 25 - - - g 1/ K]

- - - 11 L &0 1 2/ 233

§T2 12 %4 75 - - - 12 a8 233
- - - 15 25 40 15 279 292

34 B2 50 34 810 80 34 1422 B3.6

5T3 36 2012 16.7 36 210 20 36 dfaz 18.2
37 anz 33.3 - - - a7 a2z 18.2

122 11 100 - - - 122 12 =0

STé - - - 134 111 100 134 1/2 50
517 29 11 100 - - - 89 11 100
5Ta 21 373 100 21 22 100 21 55 100

Page 4 of &
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Figure 1 - Phylogenetic analysis of Blastocystis SSU rDNA sequences (around 600bp) generated in the diabetic group (identified
by filled black triangles) and the control group (identified by empty black triangles). Reference sequences from GenBank (identified
by accession numbers and subtypes). The phylogenetic tree was constructed using the Maximum Likelihood method. Bootstrap
values < 70% are not shown. The subtype prevalence in the 57 samples is shown on the right as a percentage.
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has been emphasized the high frequency of protozosm and
helminths in patients with type 2 diabetes in relation to
typee | dinbetes™. [t is worth noting that, to our knowledge,
there are no studies conducted in Brazil that explored the
occurrence of Blastocystiy sp. in patients with diabetes
mellitus.

Parasitological techniques by microscopy are used as
the main diagnostic tool for Slasocyssis in the majority of
luboratories. In the present study, Blastocystis positivity by
microscopic examination of 12.1% and 7.9% were observed
in the dinbetic and the control group, respectively. This
positivity was lower in previous studies'™ and higher in
others™ ™™ carried out in the Midwest region of Brazil.
In addition, Bafghi et o5 demonstrated inferior results
{2.4%) in disbetic patients’ from I[ran. In our stody, we
used parasitological technigues employed in the routine
of clinical laboratories that may have contributed to the
lowr positivity, However, some authors have reported the
importance of using stained smears and culture methods
for the diagnosis of Blastocystis™™, mainly to improve the
visualization and distinction of Blastocystis forms®.

Poor guality seguences were not considered i the
genetic anulysis. These sequences may occur due to
incomplete replication of the DMNA strand during the cycle
as a result of a PCR product combining sequences from
the two sources (different organisms)**; or due to the
extensive sequence similarity in some regions of the S5U
rDNAS Thus, the positivity of Blastocystis should always
be confirmed by sequencing.

Molecular analysis (34.4% and 30.3% in the diabetic
and the control groups, respectively) showed a higher
positivity in relation to the microscopic examination. One
possible explanation 15 that the non-use of high sensitivaty
parasitological techniques to detect this protist™. On the
other hand, it is important to highlight the occurrence
of some positive parasitelogical samples that were
PCR-negative. Isolates that were not amplified by pan-
Blasiocystis primers (barcode region) or the presence of
PCR inhibitors in fecal samples can be considered to expluin
the non-amplification of Blastocyvsiis DNA™. In addition,
in Blastocystis research, molecular tools can have a crucial
impuct on the understanding of its epidemiology, genetic
diversity and transmission””. Thus, cur findings reinforce the
usefulness of PCR, followed by sequencing, as a sensitive
dingnostic method for the detection of this organism.

In the last years. a vanety of studies have been developed
to identify Blastocystis sp. subtypes that were circulating
in the human population”™®. Through the molecular
identification of the barcode region, six subtypes were
identified: 8T1, 8T2, T3, 3T, ST7 and STS. Globally,
subtypes ST1-8T4 have been identified as the most

Page i of %

common in humans™®. It 15 interesting to note that there
was a predominance of ST1, followed by ST3 and 5T3 in
diabetics, whileST3 was observed followed by 5T1 and 5T2
in the control group. In the Midwest region_ only one study™
evaluated the presence of Blastocystiy subtypes reinforcing
the greater occurrence of ST1, followed by ST2 and ST3. In
other regions of Braxil, the situation is similar to the results
of the control group with the highest occurrence of T3,
followed by $T1 and §T2%91,

The identification of STA-5TH subtypes can characterize
a potential area for zoonotic transmission. Subtypes 6
and T are usually found in birds, while 5T8 is commonly
found in non-human primates and it has also been reported
in marsupials®. These subtypes are found sporadically in
humans, with lower frequencies™. 5T6 and STE were
identified in other Brazilian isolates, recently reported by
Melo er al * and Segui er al %, who analyzed clinical stool
samples in Sae Paulo State and fecal samples of children
in Parana State, respectively. Curiously, ST7 was detected
only in the Brazilian studies camed out in the Southeast
region® . In the present study, we observed relatively
high oceurrences of these subtypes, munly ST8 (8.8% of
dinbetic and 8.7% of control isolates). Interestingly, in our
results, there were no mixed infections among our isolates.

Blastocyssis 188 alleles retrieved for each 5T showed
particular alleles in patients with diabetes mellitus, such as
alleles 9 and 12 (ST2), allele 37 (ST3)and allele 122 (5T6),
whereas in the control group isolates, alleles 11 and
15(5T2) and allele 134 (ST6) were identified. The genetic
diversity of alleles in this study was low when compared
tor studies already reported in Braz[l ™, Nonetheless, it
should be noted that the allele 99 (ST7) was identified, and
it had not yet been described i Brazal until mow. Lastly,
the presence of particular alleles associated with clinical
implications needs to be further studied. In addition,
different subtypes of Blastocystis appear to modulate the
intestinul microbiota differently™, and nutritional status of
the individual muy be an important risk factor™.

Gilobally, the prevalence of Blastocystis infections in the
two groups was similar in the present study, comoborating
the results from a study carred out in Thailand®, that
evaluated the presence of Blastocystiz in disbetics and non-
dinhetics. Mevertheless, other studies indicated that type 2
diabetes in humans can be associated with compositional
changes in the intestinal microbiota™, favouring the
oceurrence of Blastocysiis in this group of patients.

The present study has some limitations that may have
prevented us from reaching more robust conclusions. such
as the accuracy of the parasitological diagnosis, as well
a5 the lack of clinical and epidemiological data (location,
previous contact with animals, presence or ahsence of
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Blastocystis sp. € descrito como um protista unicelular que coloniza o trato
intestinal de humanos e animais, comumente encontrado em amostras fecais nos
laboratdrios clinicos’®. A relevancia em entender os fatores bioldgicos e genéticos deste
organismo é prementel03338,

Estudos realizados no Brasil ndo utilizam o cultivo in vitro de Blastocystis sp.
como ferramenta de avaliacdo bioldgica, mas sim como método de diagnostico
parasitol6gico ou como técnica de concentracio anterior a identificagdo molecular®-4271,
Assim, o presente estudo teve como objetivo desenvolver e implementar na rotina do
laboratério clinico (LIM06 do HC-FMUSP), o cultivo in vitro de Blastocystis sp. a partir
de isolados humanos, avaliando o tempo de geracdo e as formas presentes, além da
identificacdo dos subtipos nos isolados.

As culturas foram monitoradas a cada 72 h por microscopia de luz, onde na
maioria dos isolados, a forma vacuolar foi a mais observada. Com relacéo a identificacao
molecular, foram observados os subtipos 1, 2, 3, 4 e 7. Os subtipos 4, 2 e 1 demonstraram
maior adaptacdo a manutencao in vitro por terem sido mantidos por um maior tempo em
cultivo, quando comparados com 0s outros subtipos.

Esses resultados permitiram observar o tempo de geracdo e o tipo de formas
presentes de diferentes subtipos de Blastocystis a partir de isolados humanos. Com isso,
reforcamos que a cultura in vitro pode ser utilizada em estudos futuros, como importante

ferramenta para o entendimento da biologia de Blastocystis sp.
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Culture isolation and molecular identification of Blastocystis
sp. in Brazilian human isolates: preliminary results

Gessica Baptista de Melo "~ *, William Roldan’, Fernanda de Mello Malta®,
Susana Angelica Zevallos Lescana’, Vera Licia Castilho®, Elenice Messias
do Mascimento Gongalves?, Fabiana Martins de Paula™ ', Ronaldo Cesar
Borges Gryschek'

ABSTRACT

Blastocysis sp. 15 a protist commonly found in stool samples of humans and animals.
Biological and genetic factors of this organism remain controversial. The present study aimed
to develop and implement the Blastocyans e wirro culture of Brazilian homan isolates for
routing use. The fecal isolates (n = 20) were maintained in our laboratory by several passages
in Pavlova's mediom. Culwres were monitored every 72 h by light microscopy. Genomic
DA was extracted o identify the subtypes (5Ts). In most isolates, the vacuolar form was
prevalent. The amoehoid, granular and cystic forms were observed during i witeo cultivation.
STs 1.2 3, 4 and 7 were idetified. Our preliminary results show the generation time and
forms present in the te vitne culiure of Blastocysris subtypes isolated from Brazilian homan
isolates. Therefore, we emphasize the use of f vire coliure a5 a tool in future studies for
the better understanding of the biological aspects of Blastocyaris sp.

KEYWORDS: Blasrocysils spr. I virro culiure. Subtypes. Brazil.

Blastocystis sp. is a unicellular protist that colonizes the intestinal tract of humans
and is commonly found in stool sumples in clinical laboratories' . Currently, studies
based on the phylogenetic analysis of partial sequences of the nbosomal region
(SSL-rDNA) classify Blastocystis sp. as a member of the Stramenopiles phylum®<,
The relationship between this crganism and clinical manifestations in homans has
been controversial until now "=,

Crver the years, the number of studies on biological and genetic factors of
Blastocystis sp. has increased™ . In vitre culture has been evaluated as 1 method
for the sensitive diagnosis of Blastocvstis infections*%. fi vitre culture has been
shown to be two to five-fold more sensitive than standand smears and formalin-ethyl
acetate concentration® that allows the parasite purification from fecal debris. The
latter can negatively influence the molecular analysis, preventing its application in
the clinical disgnosis of Blastocyvssis sp.”. In Brazil, studies have used in vitro culture
of Blastecystis sp. as a parasitological diagnostic method ™' and as a method for
modecular typing ' but has not been reported as a tool for biological evaluations. The
present study mimed to develop and implement in the clinical laboratory routine, the
in vitro culture of Blastocyssis from Brazilion homan isolates o evaluate the generation
time and the forms present in the culture, and to identify the subtypes m the 1solates.

The isolates were obtained from 20 fecal samples that yield positive results
for Blastecystis sp. according to microscopic examinations held at the Section of

Purasitology, Central Laboratory Division (HO/FMUSP), using the Faust, Lotz

‘_| (7 PN This is an opan-acciss ancke devibutid under ta
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and permanent-stained smears methods™. All the isolates
were obtuined from fresh fecal samples of asymptomatic
patients. All the procedures performed in this study were in
accordance with the ethical standards {protocol N* 488-T01)
of the Ethical Committee of the Hospital das Clinicas da
Faculdade de Medicina, Universidade de Sao Paulo, Brazil
{(HC/FMUSP). The samples were divided into two portions:
one portion was cultured on the same day of collection
and the other portion was stored at -20 °C for molecular
analyses.

For the in vitre culture, approximately 200 mg of
fecal samples containing a few forms (< 5 cells per field,
x 400 magnification) and containing numerous forms
(= 5 cells per field, x 400 magnification) were inoculated
inte 2-mL tubes contaiming Paviova's mediom'® with
12 mgfmL ampicillin, 4 mgmL streptomycin and 10%
inactivated (S0°C for 50 min) human serum. The culture
tubes were incubated at 37 “C under anserobic conditions.
Blastocystis coltures were monitored every 72 h by light
microscopy. Ten microliters of the culture were collected
and Blastocystis forms were counted at x 400 magnification.
Cultures wene considered negative when Slastocystiy sp.
forms were not ohserved after 72 h. If Blastocystis sp. forms
were detected, one aliguot of the culture was subcultured in
fresh medium and the remaining was stored at -20 °C for
molecular analyses. In addition, cell growth and viability,
the type and number of Blastocystis forms, and the presence
or shsence of yeasts and bacteria before and during the
subculture were evaluated.

For molecular analyses, DINA was extracted from the
isnlates obtained after 72 h of cultivation {exponential
growth period) of fresh fecal samples, and from isolates
recovered after more prolonged periods of in vitre
cultivation, comesponding to the deceleration (reduction of
cell division) and decline (imtiation of cell lysis) periods.
Genomic DNA of Blastocystis sp. was obtained using a
QlAamp® DNA Stool Min Kit (QIAGEN Inc., Hilden,
Germany) according to the manufacturer’s instructions.
To determine the subtypes and alleles of Slastocysris sp.,
a fragment of approximately 600 bp, located at the
SSU-rDNA, was amplified as described by Scicluna er al.'7.
PCR was performed following the protocol described by
Melo et al."®. The amplification products were identified in
2% agarose gel electrophoresis with the addition of SYBR
safe (Invitrogen ™, Thermo Fisher Scientific Corporation,
Walthum, MA, LISA).

Both strands of the amplicons were sequenced using
the ABI PRISM® BigDye™ Terminator kit (Applied
Biosystems, Thermo Fisher Scientific Corporation,
Waltham, USA), according to Sanger ef al.™ sequencing
method. To determine the subtype and alleles of each

Page 2 of 5

sample, Blastacystis sp. sequences retrieved from the NCBI
website using the BLASTn tool™ and Blastocysiis subtypes
(185} sequence typing™ were aligned and compared with
the: sequences obtained in this study. The sequences were
deposited in the GenBank database under the sccession
numbers MES11783-MES 11793

The in vitre culture can be used to identify Blasiocystis
sp. from fecal samples, mainly to facilitate the morphological
dizcrimination, and has an excellent diagnostic performance
compared with conventional microscopy”. However, many
other biological aspects remain unexplored and a possible
explanation is the lack of an adequate experimental model,
that has not yet been well established for Blastocvstis. In
this context, the in vitre culture can be a promising tool for
a better understanding of these aspects, such as antigen and
antibody production, host-parasite interactions and strain
differences#+2_

The presence of a large number of forms was observed
in the growing period of in vitro cultivation {exponential
growth period), as already described in the literature"". OF
the 20 isolates subjected to culture, 16 were maintained for
up to 72 h. In our isolates, vacuolar, granular, amoeboid,
cystic, multivacoolar and avacuolar forms were detected. [n
mast isolates, the vacuolar form was the most prevalent form
in the exponential growth period (Figure 1) The vecuolar
form has been considered the typical Blastocystis cell form
and the predominant form of the organism in culture™5,
muinly in short-term in vireo cultivation®. In this study, the
granular form was observed after 72 h but was not observed
in the decline period. While the cultures were maintained,
the amoeboid, gramular and cystic forms were observed.
Zhang et al* described cysts in long-term cultures. In
addition, the amoeboid forms have rarely been reported
in coltures, mainly in fecal samples from symptomatic
patients®, however, only one isolate (I505) was deseribed.

Figure 1 - Light microscopy images of the morphological forms
of Blastocystis sp. observed in the exponential, deceleration
and decline pericds of in wire cultivation. High-powered field
(= 400 magnification).

In this study, the cultures were monitored for four months.
The mean durstion of in virre cultures was 31.5 days (median,

Few beean Mad Trop Sko Paulo. 200062651
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17 days). Some studies have reported that the growth time
of Blastocystis cultures may vary accordimg to the culture
conditions”, and among different subtypes™. According to
Irikov et al.”, the maximum Blastocvssis cell count occurs
between 3 and 5 days of culture. In the present study, the
exponential period occurred between 3 to 6 days of colture,
and the deceleration period began after 10 days in most
cultures. During the decline pertod, veast cells were observed.
Some studies suggest the use of antibiotic and anti-fungt
cocktails to eliminate potential contamination by bacteria or
yeast, but this does not guarantee the successful climination
of contaminants or the culture survival®.

The cultures with the highest viability were obtained
from the following 1solates: 1505 (T2 days), 1515 (130 days)
and 1516 (34 days). They contained the langest number of

forms, mainly granular forms. Although the coltivanon
period in this study was four months, iselate 1515 was sull
maintained in culture after 130 days.

Of the 16 isolates that were maimtmined for at least 72
h. only 14 had results confirmed by PCR, reinforcing the
applicability of the culture as a diagnoste tool. On the
contrary, a study by Roberts et al ™ found a lower sensitivity
of culture compared with FCR. In our analysis of the 14 PCR
products, 11 were suceessfully sequenced and three sumples
were excluded due to the low-gquality of sequences These
findings are in sccordance with the literature™%. Table |
details the morphological and molecular characterizanon
of solates cultivated in vitro.

Subtypes 1(27.3%), 2(9.0%), 3(27.3%). 4(27.3%), and
7 (9.1%) were identified by molecular analysis (Table 1).

Table 1 - Morphological characterization during in witro culthvation inthe exponential (after 72 h of cultivation), decelaration (reduction
of cell division) and decline (initiation of cell lysis) periods, and molecular identification of Brazilian-human isolates of Blastocystis.

Type ol Blastocyshs loome

Tailal pariod

Blastocystis Mean rumber 100 PR GenBarik
lsclale (IS) oS Euponentisl Decsleration Decine  of Blastocystis % M ‘:'!:]'il' Subtype  Allelss  Accessian
inesulaied pl’.‘l'il':ﬂ pm pm farms {daya} nmibar
Wacikar, Wadcualar, Wadyualar,
151 N amaebaid,  amosbei,  svacuctar, 2w 106 21 914100 3 a7 MK5117E3
birary division  cysls, yeast
Vacuslar, WVaoualar, Vaoualar,
152 F avacuolar,  avacular,  svasuolar, 10 21 ga48-100 3 36 MK511784
binary division mullivacuolar  ysast
‘acislar,
153 F avacuolar,  Vacuslar "r“::' 8 x 10 17 SaEs-100 1 4 MK5117E5
banasy division e
\PACLGIAT, Viatualar,
54 F avacuolar,  Vacuolar o 0 15 00100 3 34 MK5T1TEE
banary division e
\RACLIA, “:I:II:I Viatualar,
IS5 F granudar, a‘:ﬂé‘;ﬁ 4210 72 g8.33-100 4 42 MKETITET
e ,
benary div eyals
157 F Vacuolar  Vacualar v“::ﬁ:" 4% 10 6 90,35 4 42 MK511TEE
158 N Vacuslar  Vacuniar "r“;‘:;" 4% 108 6 20,35 4 42 MKS11789
Wadualar,
1511 F Vacuolar  Vacualar st Bx10° 16 sasi-100 A 4 ME511730
‘acislar,
1512 N granudar, Lﬁ::' Vecuslar 2k 1C° 8 g5E3-100 7 B8 MKSTITH
Banary division
Vacualar,
‘acislar,
IS15 N granudar, V:;T' "::‘ni::' 2 1 130 97859863 2 12 MKs117ER
Banary divisian schimageny
‘acislar, v I
1516 F granular, ﬁ“; Vacuniar 4% 10f a4 GlES100 4 MKS11733
binary divigian 2o

F = Tew Tonms (< 6 celis per feld; x 400 magnilication); N = numerows farms (= § calls per field; x 400 magnification).
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The comparison of the sequences with reference ones
described previously showed a similarity ranging from
95.83% to 1004, The allele assignment was obtained for
all the sequences. For ST1 and 5T4, all the sequences were
classified as alleles 4 and 42, respectively. For 8T3. three
alleles were detected (34, 36 and 37), for ST2 (allele 12) and
STT (allele 99). Vanable alleles ocourring within subty pes
of Blasiecystis ina given population are common=.

Subtypes | (I516) and 2 (1515) were successfully
maintained in vitre for 34 to 130 days, demonstrating that
they were adapted to the culture conditions. In addition,
we observed a shorter maintenance time of some isolates
(157, 158 and [512) belonging to subtypes 4 and 7, that were
maintained in vitre for 6 to 9 days. Furthermore, amoeboid
forms were observed in [S05 (subtype 4), a charactenistic
that has been associated with the possible pathogenicity of
Blastocystis sp.

Owr findings show preliminary results involving the
generation time and type of forms present in vitre during
the maintenance of Blastocystis subtypes isolated in Brazl.
Therefore, in viftro culture can be used as a tool in future
studies, including a larger number of samples and clinical
data, which will help the understanding of biological aspects
of the Blastocystis sp.
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Apesar de mais de 110 anos de debates envolvendo o género Blastocystis sp.,
aspectos importantes ainda permanecem por ser evidenciados. Este tem sido descrito
como um dos organismos mais comuns no trato gastrointestinal de humanos e animais ao
longo dos anos!®4547:76 - Atualmente, esse panorama de alta frequéncia é verificado em
todo o mundo, incluindo o continente americano, onde grande parte dos paises, como o
Brasil, apresentam condicdes ideais de manutencdo desse organismo. As altas taxas de
pobreza, saneamento inadequado e falta de 4gua potavel em muitas regides séo fatores

que podem contribuir para sua disseminacgdo®’.

Pensando em avaliar as pesquisas voltadas para o estudo de Blastocystis sp. no Brasil,
realizamos um estudo bibliografico descritivo e abrangente®. Um dos pontos que nos
chamou atenc¢&o foi o numero reduzido de estudos que tinham como objetivo principal a
pesquisa da positividade de Blastocystis sp., no geral, os estudos abordavam a deteccao
de parasitas intestinais em diferentes populacées. Mesmo diante disso, Blastocystis se
destacou, na grande maioria, como um dos organismos mais prevalentes nas amostras
estudadas, reforgando assim sua alta ocorréncia em diferentes populagdes®. Além disso,
foi verificado um grande intervalo, variando de 0,5% a 86,6%, na positividade,
considerando o diagnéstico parasitoldgico nos ultimos anos (2000-2020)%. Essas
discrepancias podem ser decorrentes das regides e populacdes estudadas, uma vez que o
Brasil é um pais com grandes diferencas regionais, principalmente em termos climaticos
e socioecondmicos. A maior taxa de positividade ocorreu na regido Norte (27,3+22,4),
seguida pela Sudeste (24,5+£23,8), Sul (22,2+13,7), Nordeste (16,9£20,2) e centro-oeste
(13,4+17,6).

A literatura é concordante, apontando que os métodos mais sensiveis para 0
diagnostico sdo a culturas in vitro e os esfregacos permanentes, por permitirem melhor
visualizacdo e diferenciacdo das formas de Blastocystis sp.; em contrapartida, necessitam
de maior tempo para implementagdo®1*22, Infelizmente, dos estudos avaliados, poucos
utilizaram a cultura in vitro (3,8%) e os esfregacos corados permanentes (36,5%) como
técnicas diagnosticas de escolha®®. Devemos enfatizar que as coloragdes permanentes
foram utilizadas nos sedimentos resultantes de culturas in vitro, e ndo como uma técnica
de escolha inicial. Em geral, véarias técnicas foram empregadas para o diagnostico
parasitologico, como exame direto, sedimentacdo, técnicas de concentracdo em éter

formaldeido e esfregacos corados permanentemente®®. Dos estudos avaliados, os métodos
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mais utilizados foram a sedimentacéo espontanea (63,5%) e por centrifugacéo (71,1%).
Devemos ressaltar que as técnicas que necessitam da adicdo de &gua ou solucdo
conservante, com etapa de centrifugacdo, podem destruir as formas deste organismo,

ocasionando resultados falso-negativos?.

Mesmo com a possibilidade de subestimacao na deteccéo de Blastocystis sp. seja pela
dificuldade na observacdo das formas evolutivas, ou pela ndo escolha de técnicas
parasitoldgicas de maior sensibilidade, o elevado nimero de resultados positivos tem
despertado a atencéo de diversos pesquisadores. Esse fato nos permite questionar se esse
numero elevado representa a real ocorréncia de Blastocystis, e quais sdo as implicacdes

dessa alta taxa de positividade®.

Uma questdo abordada pelo nosso grupo foi avaliar a ocorréncia de Blastocystis sp.
no complexo HC-FMUSP. Assim desenvolvemos um estudo retrospectivo e descritivo
sobre a positividade de Blastocystis sp. nos exames parasitologicos de rotina realizados
pela Secdo de Parasitologia, da Divisdo de Laboratorio Central do HC-FMUSP, durante
0 periodo de 2016 a 2021 (Melo et al., 2022, capitulo 2). Os resultados dos exames
parasitologicos revelaram que Blastocystis sp. foi observado em 69,6% das amostras de
fezes. Resultado concordante com outros estudos realizados no estado de S&o Paulo”%87:88,
Outro destaque, foi a elevada frequéncia de exames positivos nas amostras procedentes
dos ambulatérios de Dermatologia, servico de transplantes e Gastroenterologia, 0 que
pode estar associado a uma maior solicitacdo de exames parasitol6gicos nesses servicos,
e ndo com a infeccdo de Blastocystis sp. propriamente dita. O fato é que existe a
necessidade de novos estudos para melhor compreenséo do seu real papel no hospedeiro,
sendo patdégeno ou membro da microbiota intestinal.

O crescente uso das ferramentas moleculares como técnicas diagndsticas pode
contribuir para a deteccdo sensivel e especifica de Blastocystis sp. Devemos ressaltar que
na maioria dos estudos realizados no Brasil, as técnicas moleculares ndo foram utilizadas
como uma ferramenta diagnostica, exceto para identificacdo dos subtipos de Blastocystis
sp. em amostras previamente relatadas como positivas pelo diagndstico parasitoldgico®®.
Possivelmente isto ocorreu devido aos elevados custos das técnicas moleculares. Em
contrapartida, nosso grupo, visando investigar a ocorréncia de Blastocystis sp., em
pacientes imunocomprometidos, observou que 16,0% das amostras apresentaram DNA

especifico®.
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Diferentes iniciadores tém sido descritos para a detec¢do de DNA de Blastocystis sp.,
considerando a analise de SSU-rDNA3L328% nicialmente, foram utilizados iniciadores
especificos para cada subtipo, seguidos por um iniciador denominado “barcode” pan-
Blastocystis®!*2, Embora essa regi&o seja a mais utilizada, outros iniciadores tém sido
propostos, como revisado pelo nosso grupo®. Embora a biologia molecular tenha
permitido claramente melhorias adicionais aos estudos diagnosticos e epidemiologicos,
sua aplicacdo bem-sucedida depende muito da compreensdo das limitagdes®. Nesse
sentido, a extracdo de DNA de amostras fecais, a escolha do iniciador e a obtencédo de
sequéncias viaveis devem ser consideradas limitagcGes importantes associadas ao uso de

métodos baseados na PCR.

Métodos moleculares sdo comumente utilizados para identificar e determinar a
distribuicdo dos diferentes subtipos. Até agora foram descritos 28 subtipos geneticamente
distintos dentro do género Blastocystis (ST1-ST17, ST21, ST23-ST29 e ST30-ST32),
isolados de hospedeiros humanos e ndo humanos*®!’. Ressaltamos que o primeiro estudo
de caracterizagdo dos subtipos de Blastocystis realizado no Brasil foi de Malheiros et al.”,
analisando amostras fecais de indigenas do Estado de Mato Grosso.

Anos mais tarde, estudos focados na diversidade genética permaneciam escassos no
Brasil, o que impulsionou nosso grupo a desenvolver um dos primeiros estudos sobre a
identificacdo molecular dos subtipos de Blastocystis sp. circulantes na cidade de Sao
Paulo®. Em nossa analise foram identificados quatro subtipos (ST1, ST2, ST3 e ST6),
sendo o ST3 (60,0%) mais prevalente entre os isolados humanos, seguido pelo ST1
(22,5%). Podemos destacar também a identificacdo do ST6 (5%), raramente descrito em
amostras humanos. Essa analise molecular inicial nos permitiu prospectar pesquisas
futuras para Blastocystis sp. em nosso laboratdério. Consequentemente, observamos que
essa distribuicdo refletia ndo somente o que estava acontecendo no Brasil, mas no mundo
todo®. Estes dados corroboram com os achados da literatura internacional publicados
anteriormente, mostrando que mais de 90% dos isolados em humanos pertencem a quatro
subtipos (ST1, ST2, ST3 e ST4), enquanto 0s demais ocorrem com maior frequéncia em
animais'®!8, Nesse contexto, podemos citar que o ST4, antes considerado restrito a
Europa, foi descrito em quatro estudos no Brasil; subtipo este que tem sido associado a
presenca de sintomas de infecgdo por Blastocystis'®®. Além disso, ST7 e ST8 foram
relatados nas regides Sudeste e Sul do Brasil®.
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Talvez uma das questbes mais mencionadas e ainda sem resposta, é a possibilidade
de Blastocystis sp. ser um organismo patogénico ou ser um componente da microbiota.
Embora os subtipos de Blastocystis sp. apresentem uma variabilidade genética
significativa, ainda ndo se sabe se isso pode influenciar a relagéo parasito-hospedeiro®.
Diversos estudos descrevem que o estado imunoldgico do hospedeiro, 0 nimero ou tipo
de formas e a presenca de determinados subtipos podem estar associados com a possivel
infeccdo causada por este organismo®%%7, Por outro lado, existem na literatura varios
relatos de casos sugerindo Blastocytis sp. como possivel agente causador de sintomas

inespecificos, ou de doencas como sindrome do intestino irritavel e urticaria® 474953,

No contexto da urticaria, ainda ndo se sabe se este organismo tem relacéo direta com
manifestacdes alérgicas®°2*>"°, No Brasil, um dos estudos pioneiros foi realizado pelo
nosso grupo®, avaliando a ocorréncia de Blastocystis sp. em pacientes com urticaria.
Nesse estudo observamos informacdes interessantes, como a positividade de Blastocystis
sp. em 53,5% nas amostras fecais dos pacientes, além da identificacdo dos subtipos ST3,
ST1, ST4, ST2 e ST6. Vindo de encontro com os dados por nds obtidos, Zaglool et al.>?,
avaliando pacientes com sintomas alérgicos da pele, mostraram que 13,7% estavam
infectados com Blastocystis sp. Da mesma forma, Hameed et al.>®, demonstraram que
61% dos pacientes com urticaria tinham diagnostico parasitolégico positivo de
Blastocystis sp. Existem algumas evidéncias de que os subtipos 2, 3 e 4 estejam
etiologicamente associados a urticaria®->*"""8, Dominguez-Marques et al.%*, descreveram
a presenca de ST4 em 94,1% das amostras de pacientes sintomaticos na Espanha. Por
outro lado, foi relatado que certos subtipos possam estar relacionados a ocorréncia de
urticaria apenas em alguns grupos de pacientes, o que pode ser explicado pela alta
diversidade intra-subtipo®®. Com isso, o entendimento da diversidade genética de
Blastocystis sp. pode auxiliar na compreensédo da sua epidemiologia, da dindmica

populacional, além de fatores zoono6tico e patogénicos.

Outro ponto a ser esclarecido no contexto da infeccdo por Blastocystis sp. € a
possibilidade de doenca em individuos imunocomprometidos. Estes individuos, por terem
suas condicdes bioldgicas e imunoldgicas comprometidas, podem ser mais suscetiveis a
infeccbes ou desenvolver importantes manifestagdes clinicas como diarreia ou
disenteria®. Blastocystis sp. foi destacado como um importante agente causador de

diarreia em transplantados®®. Inimeros relatos da elevada ocorréncia de Blastocystis sp.
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tem sido descritos em diferentes populagdes de pacientes imunocomprometidos, néo se
conhecendo ao certo qual a(s) implicacdo(6es) clinica(s)®%393%, Assim nosso grupo
analisou amostras de individuos com diabetes e candidatos a transplantes,

respectivamente®®,

Com o propdsito de avaliar a ocorréncia de Blastocystis sp. em amostras fecais de
candidatos a transplantes, o nosso grupo® wverificou que 16,0% das amostras
apresentaram amplificacdo de DNA especifico. Entre os subtipos identificados estdo ST1,
ST2, ST3 e ST7. Vale lembrar que esse estudo foi o pioneiro a realizar a caracterizagao
molecular de isolados de Blastocystis sp. em pacientes candidatos a transplantes. Com
tudo, novas pesquisas sdo necessarias para entender o real papel de Blastocystis sp. no

ambito de pacientes imunocomprometidos.

O fato de certas infec¢cOes parasitarias serem mais comuns em individuos diabéticos
do que n3o diabéticos tem sido frequentemente avaliado®®®’, principalmente pela
possibilidade de disfungdes imunoldgicas em diabéticos favorecer o desenvolvimento de
infeccBes parasitarias graves®. Por outro lado, a ocorréncia de Blastocystis sp. nesta
populacdo ainda é pouco estudada. Neste contexto, utilizamos a diagndstico molecular
como ferramenta para a deteccdo de DNA de Blastocystis sp. em individuos diabéticos e
ndo diabéticos®™. Nesse estudo, para nossa surpresa, observamos uma positividade de
44,4% e 34,2% nos individuos diabéticos e ndo diabéticos, respectivamente.

Considerando os dois grupos foram identificados os subtipos 1, 2, 3, 6, 7 e 8.

Uma possibilidade de entendimento de aspectos bioldgicos de um organismo €
realizando a sua manutencéo in vivo e in vitro. No contexto de Blastocystis sp. poucos
foram os estudos voltados para estes aspectos?>*33, No Brasil, somente o estudo de
Pavanelli et al.'®, utilizou a cultura in vitro, ndo como manutencéo de subtipos, mas para
a preparacdo de inoculos a serem utilizados em modelos experimentais. Este fato nos
motivou a implementar a manuteng&o in vitro de Blastocystis sp. em nosso laboratério de
isolados humanos®’. Observamos diferentes tempos de manutencio e formas evolutivas
nos isolados. Foram mantidos por mais tempo, 0 ST2 (130 dias), ST4 (72 dias) e ST1 (34
dias), indicando melhor adaptacdo as condi¢des de cultura. Embora entre os isolados
tenha sido identificado o ST3, considerado um subtipo antroponético®!, este foi mantido

por menor periodo (21dias). Os presentes resultados confirmaram a utilidade da cultura
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in vitro como método diagndstico, bem como uma ferramenta importante para avaliacdo

de aspectos bioldgicos e patogénicos de Blastocystis sp.

Até o momento maioria das pesquisas sobre Blastocystis sp. teve como objetivo
identificar o papel do parasita no desenvolvimento da doenca. Ainda assim, décadas de
pesquisa resultaram em resultados ambiguos e conflitantes’. Nossos estudos estdo de
acordo com estas observacdes, nos quais muitos aspectos nao foram compreendidos. Em
primeiro, em relacdo a urticaria, ndo foi possivel estabelecer uma relagdo direta com a
infeccdo de Blastocystis, seja pela falta de um grupo controle, ou falta dos dados clinicos,
porém possibilitou a identificacdo de grande diversidade intra e inter-subtipos circulantes
nesses pacientes, até entdo ndao mencionada no Brasil. Em segundo, em relacdo aos
diabéticos, embora este protista tenha sido mais prevalente no grupo de diabéticos ndo
podemos afirmar uma relacao entre diabetes e Blastocystis sp. No entanto estes resultados
agregam conhecimento sobre a distribuicdo de subtipos e alelos de Blastocystis sp. no
Brasil. Em terceiro, nossos dados sobre a manutencdo in vitro de isolados humanos
corresponde a possibilidade de entendimento de aspectos bioldgicos até entdo pouco
explorados, sobretudo em relacdo a observacdo de tempos de cultivo e de formas
evolutivas presentes nos diferentes subtipos e alelos. E, por fim, ndo podemos esquecer
de que tanto a revisdo da literatura sobre a pesquisa de Blastocystis sp. no Brasil quanto
a avaliacdo dos dados da sua positividade no complexo HC-FMUSP reforcam a elevada
frequéncia deste organismo em nosso meio e aponta para a necessidade da realizagéo de

novos estudos pare entender a sua real significancia clinica.

Nos parece claro que a capacidade um organismo muito frequente em amostras fezes
causar doenca pode estar diretamente relacionada a circunstancias especificas, como a
presenca de determinados componentes na microbiota, bem como condicdes especificas
do hospedeiro, além da presenca de determinado subtipo e alelo. Assim acreditamos que
estudos sobre as interagdes entre Blastocystis sp. e a microbiota intestinal, sobretudo
associada a hospedeiros em mdltiplas condicdes clinicas, possa contribuir para entender

0 impacto de Blastocystis sp. nos agravos a saude.
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6. Conclusoes
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1. Nossos achados representam um panorama das pesquisas de Blastocystis sp., no Brasil.
Destacam a importancia do diagnostico parasitoldgico para a detec¢do desse organismo,
bem como, ressaltam a necessidade de novos estudos no contexto da epidemiologia

molecular para melhorar o conhecimento sobre a diversidade genética de Blastocystis sp.

2. Evidencia a alta positividade para Blastocystis sp. em amostras analisadas no HC-
FMUSP, e reforca a necessidade do entendimento da importancia desse achado no

contexto de saude publica.

3. Reforca a alta positividade de Blastocystis sp. em individuos com urticaria
acompanhados no Ambulatério de Dermatologia do HC/FMUSP. Destaca a presenca dos
subtipos 1, 2, 3, 4 e 6, e a maior frequéncia dos alelos a4 (ST1), a34 e a36 (ST3), e a42
(ST4). Nossas analises permitiram uma avaliacdo inicial da presenca de STs/alelos de

Blastocystis em pacientes com urticaria na cidade de Sao Paulo, Brasil.

4. Demonstra a alta ocorréncia de Blastocystis sp. em isolados de individuos com diabetes
mellitus da cidade de Jatai, Goias. A caracterizagdo molecular demonstrou os subtipos
(ST1, ST2, ST3, ST6, ST7 e ST8) entre os isolados. Destaca que ndo houve associacao
entre infeccao por Blastocytsis sp. e diabetes, porém o risco potencial de infeccéo por este

organismo ndo deve ser excluido.

5. Nossos achados demonstraram o cultivo in vitro doe diferentes subtipos de Blastocystis
provenientes de isolados humanos. Destaca a utilizacdo do cultivo in vitro como
ferramenta em estudos futuros, para auxiliar no entendimento de aspectos biolégicos que
ainda permanecem incertos de Blastocystis sp.
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