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ABSTRACT

Introduction: Toxoplasmosis is a zoonotic infection caused by Toxoplasma gondii. 1t is transmitted by the ingestion of
contaminated water and foods, by soil contaminated with cat feces, especially while handling it, and congenitally via the placenta.
The diagnosis of maternal infection is made by serological detection of either IgM or IgG antibodies. This study assessed the
seropositivity in pregnant women followed up by the Family Health Strategy (FHS) in Lages, Santa Catarina, Brazil. Methods:
The study was performed in 19 FHS units and included 148 childbearing women. The outcomes evaluated were IgM and IgG
seropositivity and behavioral variables. Results: 1gG yielded positive results in 16% of the pregnant women, whereas IgM was
positive in only 1%. Conclusions: The 1% IgM positivity rate for 7. gondii indicates congenital toxoplasmosis is not common
in Lages.
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Toxoplasmosis is a zoonotic infection that affects several
animal species, but the cat is the definitive host. Human infection
by Toxoplasma gondii may be acquired or congenital. The
acquired infection occurs after the ingestion of contaminated
raw or undercooked meat, contaminated water, and soil
contaminated with cat feces, especially while handling it during
gardening or horticultural activities. Congenital infection is
more frequent in pregnant women who develop acute infection
up to the third trimester of gestation. However, the symptomatic
and most severe cases, which may involve chorioretinitis,
brain calcifications, delayed neuropsychomotor development,
microcephaly, and macrocephaly, occur when maternal infection
develops in the first two trimesters, during which it may cause
fetal death®.

The diagnosis of human infection during pregnancy is
especially important owing to the severity of lesions, which
are often permanent®. Early diagnosis and adequate treatment
of pregnant women have reduced fetal transmission rates
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and, consequently, the number of cases involving intrauterine
infection®.

The Family Health Strategy (FHS) is a public health policy
developed by the Brazilian Ministry of Health in 1994 and is
an integral part of the National Primary Healthcare Policy. The
FHS covers 31% of the Brazilian population. The health teams
operate mainly at primary health units and in the community.
The FHS priorities are prevention, promotion, and restoration of
health in a holistic manner. Healthcare is provided by physicians,
dentists, nurses, nursing assistants, and community health agents
(the Family Health team)®.

The aims of this study were to determine toxoplasmosis
seropositivity in pregnant women followed up at FHS units
during prenatal care and to determine the variables (age, place
of residence, occupation, gestational period, and presence of
cats, among others) associated with a higher toxoplasmosis
seroprevalence.

The study was conducted in 19 FHS units located in
14 peripheral neighborhoods of Lages, State of Santa Catarina,
Brazil, in 2008 and 2009. A total of 148 pregnant women with
different gestational periods were surveyed. All participants
signed an informed consent form. A previously standardized
questionnaire was used for data collection. The serological
detection of immunoglobulin M (IgM) and immunoglobulin
G (IgQG) antibodies, based on the results of serological tests
performed during prenatal care, and related sociodemographic
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and behavioral variables for the assessment of eating and hygiene
habits were taken into consideration. The questionnaire included
data on pregnancy and on the pregnant women: age, schooling
(illiteracy, incomplete elementary education, complete elementary
education, incomplete high school education, complete high
school education, or college education), occupation (homemaker,
housemaid/housekeeper, cleaner/cook, sales clerk/store clerk, or
other), place of residence (urban or rural area), and parity.

The following risk factors for toxoplasmosis were considered
during the weekly questionnaire completed at FHS units:
preparation of meals at home, eating habits and consumption
of raw or undercooked meat, adequate food sanitation, presence
of cats in the home, presence of cats around the house, dirt
backyards, gardening or growing vegetables in a kitchen garden,
and habit and frequency of eating out (eating out at least twice
a week was regarded as frequent). Pregnant women were also
asked about their knowledge regarding toxoplasmosis (such as
modes of contamination and infection and the consequences
the disease could have for their children) as well as the number
of prenatal visits, whether they had access to prenatal care in
previous pregnancies or were primiparous, and gestational
age. EpiData 3.1 software was used to construct the database.
To avoid potential errors, the data were entered twice and later
checked using the partial and full reports. The same statistical
package was used for the descriptive analysis (epidemiological

profile of reactive pregnant women), while the x* test was
utilized for possible associations between outcome variables
and the risk factors related to seropositivity.

A total of 148 pregnant women were interviewed at 19 FHS
units. Our results revealed an IgG positivity of 16% and an IgM
positivity of 1%. However, for a large number of respondents,
there were no results for IgG (39%) or IgM (31%). The largest
proportion of pregnant women were 18 to 21 years old (33%), the
youngest was 14, and the oldest was 41 (Figure 1). Concerning
schooling, 27% had not completed an elementary education,
28.4% had completed a high school education, and only 1.4%
was illiterate. As the primary occupation, 75% of the women
were homemakers (Figure 2). Almost half (48%) of the pregnant
women were primiparous, whereas the remainder had one or more
children (Figure 3). Regarding food preparation, 86% of pregnant
women prepared their meals at home, and 50% of them did not
change their eating habits during pregnancy. Approximately
51% did not usually eat out, and most (80%) did not eat raw
or undercooked meat. When asked about the sanitation of
vegetables and legumes (standard use of a dilute bleach solution),
approximately 71% responded they usually washed them.

Regarding the presence of cats in the household, 70% did
not have cats in the home, but 68% mentioned the presence of
these animals in the neighborhood. Most of the respondents
lived in houses with dirt backyards (65.5%), and 44% of them
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FIGURE 1 - Proportion of pregnant women, according to age, followed up by the Family Health Strategy in peripheral neighborhoods

of Lages, State of Santa Catarina, Brazil, in 2008 and 2009.
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FIGURE 2 - Primary occupations of pregnant women followed up by the Family Health Strategy in peripheral neighborhoods of

Lages, State of Santa Catarina, Brazil, in 2008 and 2009.
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FIGURE 3 - Distribution of the number of children of pregnant women followed up by the Family Health Program in peripheral
neighborhoods of Lages, State of Santa Catarina, Brazil, in 2008 and 2009.

engaged in gardening activities on a regular basis. When asked
about toxoplasmosis, 56% had heard of it, but 51% did not
know about the modes of infection, 51% did not know about the
consequences of the disease for their babies, and 51.4% were
not aware of the importance of being tested.

The average number of prenatal visits was around five,
and only 5% of the pregnant women attended all monthly
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appointments, as recommended by the Unified Health System;
approximately 60% had prenatal care in previous pregnancies.

The seropositivity of 1% for IgM and 16% for IgG detected
in this study demonstrates that congenital toxoplasmosis
is not common in Lages. However, this finding could be
underestimated, due possibly to the small number of women
who use the FHS program. Among the patients followed up at
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the 19 FHS units, compliance with the study was an issue, as
they did not turn up for scheduled prenatal care visits or were
unaware of the importance of having prenatal care throughout
the gestational period. In our opinion, the FHS is an excellent
program for pregnant women, being likened to primary
healthcare programs in European countries® such as France®,
Poland?, and Austria®, as well as the United States®.

When asked about toxoplasmosis, none of the pregnant
women were knowledgeable about the disease, the modes of
transmission, or prophylactic measures. In addition, most health
records did not have any ELISA-based results or titers for the
detection of IgG and IgM antibodies against 7. gondii; they
contained only information on whether the test was reactive or
nonreactive. Furthermore, IgM results for Brazilian pregnant
women, using the same diagnostic method (ELISA), vary widely,
as demonstrated in Sao Paulo (56.6%)"?, in the Northwest of
Rio Grande do Sul (74.6%)", and in Bahia (64.9%)"). Lower
reactive IgM titers were detected in pregnant women from Vitoria,
in the State of Espirito Santo (2.2%)1?, and in poor women from
the countryside of the State of Sdo Paulo (1.3%)®. However, the
IgM rate of 1% found in Lages was higher than that observed in
the northwest of the State of Sdo Paulo, where none of the 232
pregnant women was positive for [gM@¥.

Regarding the statistical association between the outcome
variables (IgG and IgM seropositivity) and the independent
variables, the y* test calculated for IgG-positive and IgM-
positive pregnant women compared to the results obtained for
those women who owned a cat in the home was not statistically
significant; however, there exists positive correlation with IgG
seropositivity for those who engaged in gardening activities.
The odds ratio revealed that pregnant women working in the
garden increased their chance of being IgG-positive by 1, but
the same does not apply to IgM.

The outskirts of Lages are characterized by a large amount
of stray cats and dogs, which live in the streets or are allowed
by their owners to wander free. This ends up facilitating the
contact of these animals with diseased ones, causing them to
be infected, and thus, they eventually carry pathogens into their
owners’ households. In the soil, 7. gondii oocysts shed in the
feces may survive for up to 18 months at different temperatures.
High humidity levels and low temperatures increase the
viability of pathogenic structures in the environment, where
soil contamination appears to be the best direct indicator of the
risk of infection parasites pose to both humans and animals®.
Lages is a town located in the mountain region of the state
of Santa Catarina, with subtropical climate, and an average
annual temperature of 14.3°C, where harsh and rainy winters
predominate, thereby contributing to the positive correlation
between IgG seropositivity in pregnant women and gardening.

Toxoplasmosis is regarded as a worldwide public health
problem owing to its frequency of seroconversion and to
the potentially severe clinical sequelae inflicted on infected
children® ™. France provides an example of a reduction in
toxoplasmosis prevalence, where hygiene measures and changes
in eating habits contributed to decreasing the prevalence of
toxoplasmosis among pregnant women from 54.3% in 1995 to
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43.8% in 2003©. Epidemiological studies on risk factors and on
assessments of the importance of educating the population indicate
massive informational programs about toxoplasmosis help
reduce its prevalence in developed and developing countries!.

Brazilian public policies must be improved so that
information about toxoplasmosis is available to people in all
social classes. The Unified Health System program guidelines
recommend that municipalities promote and develop primary
healthcare actions. Municipalities must keep up-to-date records
on the prevalence and risk factors of toxoplasmosis and heavily
invest in education about this disease, using appropriate and
simple language, especially at health centers, in addition to
qualified and motivated health teams so that pregnant women
from poorer communities acknowledge the value of and
participate regularly in this monitoring program.

In conclusion, most pregnant women did not have basic
information about toxoplasmosis during pregnancy. The 1%
rate of positive IgM for 7. gondii observed in the present study
indicates that congenital toxoplasmosis is uncommon in Lages.
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