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Abstract.

Toxocariasis is an anthropozoonosis that occurs in all parts of the world. In particular, this disease can

often be found in developing countries and in regions, where basic sanitation conditions are poor. However, industrial-
ized countries have reported seroprevalence rates as high as 14.2% in humans. The definitive hosts of the disease are
dogs and cats, whereas humans are a paratenic host. To determine the burden of toxocariasis in Brazil, we followed
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines to conduct a systematic review of
the literature. Using keywords and applying the established criteria, we identified 160 publications and selected 22 articles
for further analysis. The seroprevalence of toxocariasis in various regions of the country ranged from 4.2% to 65.4%.
The highest prevalence was found in the northeast region, although the majority of the studies identified were from
the southeast region. The findings suggest the importance of raising awareness among health professionals and public

authorities about the fact that toxocariasis is a health problem.

INTRODUCTION

The term “toxocariasis” is used in medical practice to des-
ignate the human infection produced by the roundworms
Toxocara canis and Toxocara cati. Toxocara canis is the nem-
atode most frequently found in Canidae, which are accidental
hosts of this roundworm. Other animal species, such as rats,
birds, and humans, are accidental hosts and act as reservoirs
for these parasites.’

The infection of humans occurs by ingestion of eggs that
are present in the soil via foods such as vegetables and by
consumption of the meat and/or raw or undercooked viscera
of chicken, ducks, or cattle infected with 7. canis larvae.>™
Once ingested, the eggs hatch in the intestinal lumen, and the
larvae are then released into the circulatory system and settle
in various organs and tissues, including the eye, brain, lungs,
liver, and muscles.” The host immune response involves both
the innate and the adaptive systems. Th2 lymphocytes are spe-
cifically produced, including interleukins 4, 5, 10, and 13, and
lecithins are released.’

The hygiene hypothesis implies that a helminth infection
will decrease allergic reactions and diseases, including obe-
sity, by interfering with the immune response.”” However,
Maizels® notes that this allergic modulation does not occur
with the infections produced by 7. canis in rats. One reason
may be that these animals are not the definitive hosts of the
parasite, so there may be another type of inflammatory mod-
ulation in this host. In any case, Fialho and Corréa'® showed
that asthmatic children infected with Toxocara have a higher
body mass index than do asthmatic children not infected with
the parasite. The association between asthma and toxocariasis
has been noted by various articles published in several coun-
tries, although the studies were all based on cross-sectional
designs. Even though these studies proposed valid hypothe-
ses, a cross-sectional design is a substantial limitation for
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determining a causal relationship in associations between
factors (in this case, asthma and obesity) because no cause—
effect correlation can be determined between variables if they
are measured at the same time. !

Human infections can cause serious clinical disease, with
various levels of severity and possible chronicity. The diagnosis
of toxocariasis is performed using an enzyme-linked immuno-
sorbent assay (ELISA) specific for excretion-secretion anti-
gens,'? and the classic treatment is antihelminthic drugs.'?

Toxocariasis has always been present but has had vary-
ing prevalence rates. A study conducted by Campos Janior
and Elefant'* showed a significant difference between the
prevalence of seropositivity for 7. canis among children from
poor neighborhoods in Brasilia (21.8%) and children living
in the wealthiest sectors of the city (3%). The prevalence
in Brasilia can be compared with the reported prevalences
of 37.9% in subtropical Argentina,'”” 39% in the city of
La Plata,'® 29.6% in Nigeria,17 22% in western France,'®
30% in the outskirts of Caracas,' and 27.2% in a school
population in Trinidad.?

Toxocariasis is an important but neglected tropical disease
with a worldwide distribution and a high prevalence in both
developing and developed countries. This disease is consid-
ered to be one of the most prevalent helminthiases in endemic
areas in America. Human toxocariasis is also associated with
important morbidities that are of public health concern and
has been included on lists of neglected zoonoses.”’* The
present study is a systematic review that aims to understand
how studies on the prevalence of toxocariasis in humans are
being conducted in Brazil.

Based on the magnitude of its prevalence and its association
with various diseases and clinical manifestations, toxocariasis is
a relevant disease that should receive attention from public
health systems. Accordingly, the specific aim of the present
study is to verify, using a systematic review, the study populations
and references of existing studies and the prevalence or inci-
dence rates described in each of the investigations.

METHODS

Data and search strategy. Articles were selected from the
following databases: PubMed (www.ncbi.nlm.nih.gov/PubMed/),
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Latin American and Caribbean Health Sciences Literature,
Brazil (http://www.bireme.br), and Embase. The articles were
published between January 2008 and October 2014. The
descriptors and medical subject heading search terms all
included “toxocariasis Brazil” in the bibliographic data, title
field, and/or abstract and keywords. Articles were restricted
to English and Portuguese.

Selection criteria. We used the following selection criteria:
scientific articles originally published in national or interna-
tional journals, studies with a date of publication between
January 2008 and October 2014, studies on human beings,
studies with no age limits on the study population, and stud-
ies reporting the prevalence or incidence of toxocariasis. As
the main purpose was to determine the current prevalence
of toxocariasis in several regions of Brazil, the selected stud-
ies could have been conducted in any Brazilian city, and the
search period started with 2008.

Data extraction. The selection of articles and the data
extraction were independently performed by two reviewers
using a standardized instrument that collected the follow-
ing information: study region, sample size, total number of
seropositive individuals, study design, variables (risk fac-
tors, symptoms, morbidity, sociodemographic characteristics),
main results, and study limitations. The data were compiled

in Microsoft Excel and were analyzed by comparing categor-
ical variables.

RESULTS AND DISCUSSION

After the bibliographic search, we identified 160 publica-
tions. Among the 160 publications, 29 duplicates from two or
more databases were discarded. After reading the titles and
abstracts, 109 were excluded because they were not studies
on human beings (they were experimental studies) or because
there was no mention of the prevalence or incidence of toxo-
cariasis. Therefore, a total of 22 complete articles were eligible
for analysis. Figure 1 shows the flowchart of the study selection.

We selected 22 articles published between January 2008
and October 2014 that described the current prevalence
of toxocariasis in various regions of the country; the values
ranged from 4.2% to 65.4% (Table 1). The articles consid-
ered the epidemiological characterization of toxocariasis
in Brazil over the last 6 years. Most studies used a cross-
sectional design and presented the prevalence of the dis-
ease as a measure of frequency. One study described the
incidence of toxocariasis, which was seven of 100 children
in the year surveyed.*
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FiGURe 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart. (Adapted from Moher D, Liberati A, Tetzlaff J,
Altman DG, The PRISMA Group, 2009. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS
Med 6: €1000097.)
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Geographical areas and socioeconomic class. Among the
22 articles analyzed, the most commonly studied Brazilian
geographical regions were the southeast (41%), south (32%),
northeast (18%), and north (9%). We did not find any study
of the population in the midwest region.

In the northeast region, a study of 1,309 children aged
4-11 years was conducted in the city of Salvador, Bahia. The
study investigated the possible association between seroposi-
tivity for Toxocara, atopy, and childhood wheezing in a pop-
ulation of children in poor areas of the city.** Also in the city
of Salvador, another study, which examined 338 middle- and
lower-class individuals, found a higher prevalence of toxo-
cariasis among those of the lower class and those with greater
contact with dogs and cats. The study also showed that being
in the lower class was associated with a higher risk of infec-
tion with 7 canis. This association may be related to the lack
of knowledge of the population in relation to forms of infec-
tion, as well as to contact with dogs and cats that have not
been dewormed.*!

Another study, conducted by Santarém and others in 2011
in the municipality of Presidente Prudente, Sdo Paulo, also
examined the association between social class and seroposi-
tivity for Toxocara. The results showed that being in the
upper middle class was a protective factor both for the total
population and for subgroups (middle class and lower class).>*

Study population. The age of the subjects who participated
in the studies ranged from 6 months to 90 years; however,
the majority of the studies were conducted in children up to
15 years of age (68%) (Table 1).

The studies assessed in this review included sample sizes
that ranged from 79 to 1,309 subjects, with 55% of the stud-
ies including 250-500 individuals (Table 1).

Three studies described the calculation of the sample size
but did not describe their method of random sampling. In 86%
of the studies, the authors relied on nonrandomized sampling.

Seroprevalence. The 22 studies analyzed in this review
included 8,980 individuals who were evaluated for the pres-
ence of toxocariasis in four out of five Brazilian regions.

Due to the methodology used in the studies, the overall
prevalence of toxocariasis in Brazil could not be calculated.
However, most of the studies showed prevalence rates greater
than 20%. Additionally, most studies evaluated the association
of toxocariasis with other clinical manifestations.

The seroprevalence of the disease ranged from 4.2% to
65.4%. In 45% of the studies, the prevalence was higher than
50%. The highest prevalences were found in the northeast
region (Table 1).

In the south region of the country, a study was conducted
among 1,199 children aged 7 months to 12 years. The chil-
dren resided in the urban areas of nine municipalities in the
northwest region of Parana and were receiving assistance from
the Unified Health System. The authors found a prevalence
of 32.2%.% In contradiction to other studies,*>° the major-
ity of the children (80.4%) showed no eosinophilia.

In regard to the association between toxocariasis and other
variables, 36% of the studies described a relationship with
asthma or wheezing.'*?739323640 I 4l of these studies, a
higher proportion of patients with asthma was found among
those infected with Toxocara, which lends this infection greater
relevance in terms of public health.

The majority of studies (95.4%) described the diagnos-
tic method for the detection of toxocariasis, which was

ELISA 0242931343644 Ope study did not describe the diag-
nostic methodology applied.*® As T. canis and T. cati cannot
be distinguished serologically, we identified the study popu-
lation as having toxocariasis.

Although the Centers for Disease Control and Prevention in
the United States acknowledges that toxocariasis is one of five
neglected parasitic diseases for which there should be invest-
ment in diagnostic and therapeutic methods,?"**3! the disease
has not been widely recognized as a public health concern.

Toxocara canis infection is known to be associated with
clinical polymorphism that varies from asymptomatic infec-
tion to asthmatic bronchitis and meningoencephalitis. There-
fore, health professionals and the public health system should
be aware that toxocariasis is a health problem. The present
study provides relevant information for reflection on and
review of public policies regarding toxocariasis.

The current burden and prevalence of disease due to
toxocariasis in Brazil are largely unknown. We conducted
this review to determine both the prevalence of toxo-
cariasis and the amount of available data measuring the
burden of toxocariasis in Brazil and to identify areas needing
future research. Another salient point made by this review
is that preventive efforts, such as prevention of soil contam-
ination by dog and cat feces in public areas, hand washing
after soil contact, and preventive anthelmintic treatment of
puppies and kittens, can help to minimize exposure to Toxo-
cara spp. and control potential morbidity associated with
Toxocara infection.”'>?
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