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SEROPREVALENCE OF TOXOPLASMOSIS IN FORTALEZA, CEARA, BRAZIL

LuisC. REY (1) & Isabd L.C. RAMALHO(2)

SUMMARY

A serological survey of Toxoplasmagondii infectionin population groupsin Fortaleza, Brazil, was conducted, in order toidentify
seroprevalence rates according to age and risk factors associated with acquired infection. A Toxoplasma IgG-antibody enzyme
immunoassay (Sanofi Pasteur Diagnostics, MarneslaCoquette, France) was employed to assesstheimmunity. Public day-care centers
and schoolswererandomly selected, whilethreelargeantenatal clinicsand maternity unitswere choosen by itsimportance. Population
groups and results of 997 blood testswere: 227 children (mean age 3.8 years), 22.8% seropositives; 584 students (mean 11.4 years),
58.4%, and pregnant and postpartum women (mean 24 years), 71.5% seropositives (p < 0.001). Of 256 participants reporting close
contact with cats, 59.8% were seropositive, in contrast with 51% seropositives without contact (relative risk 1.17; 95% confidence
interval 1.04-1.33; p = 0.01). Having three or more siblings at home was related to higher seroprevalence in children and students
(relativerisk 1.39; 95% confidenceinterval 1.21-1.60; p<0.01). In conclusion, toxoplasmosi sseropreva ence showed arapidincrease
during the first ten years of life, in association with close contact with cats and larger households, probably related to inappropriate

hygiene and child-care practices.
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INTRODUCTION

Toxoplasma gondii (T. gondii) infection is acquired congenitally or
during life span. Congenital toxoplasmosis may occur when seronega
tive women isinfected during pregnancy. The risk of pregnant women
being primarily infected with T. gondii isrelated to thegeneral incidence
of infection in the population and the infection rate in women in
childbearing ageg. Acute toxoplasmosis is generally acquired by oral
route, mainly through the consomption of mammalian raw or under-
cooked meet infected with tissue cysts; fecal-oral route is caused by
contamination of sporulated oocysts from cat faeces'®. As only 10-20%
of acute T. gondii infections are symptomatic, the occurrence of disease
is unknown by most individuals and can be mistaken by other causes of
fever, sore throat or a mononucleosis-like syndromelg, serology is
essential for an accurate diagnosis. Sabin-Feldman dye test, the long
standing gold standard of previous infection assessment, is a nasty and
time consuming test, performed only at reference laboratories. At pre-
sent, themost empl oyed serol ogic testsareindirect immunofluorescence
and enzyme immunoassays .

Toxoplasmosis sero-surveys have been held in many countries.
Seropositivity in Franceisashigh as90%, whileinthe USA itisof 15%
as amean, varying from 3 to 70% according to population groupslo. In
Brazil, prevalence studies have been carried out in the southern and the
Amazon region, mostly during the 70s and 80s, targetingg specific
populations and using different laboratory method 121519 General

seroprevaenceranged from 40 to 80%, with increasing levelsaccording
to age, low socioeconomic status, rural dwelling and raw meat cooking
practi ces?0?,

Our aim in performing a toxoplasmosis sero-survey was to provide
datafor an educational program, in order to prevent infectionin children
and women in childbearing age.

MATERIALSAND METHODS

We conducted across-sectiona sero-survey of Toxoplasma lgG-an-
tibodies in pre-school children, students and pregnant and postpartum
women. Sample popul ations groups were cal culated for public day-care
center attendants aged 2 to 6 y, public-school children and adolescents
aged 7 to 18 y, and pregnant and postpartum women from Fortaleza,
assuming a 95% confidence interval of estimated seropreval ence'® 5%
alphaerror and adesign effect of 2.0. Eight large public day-care centers
were randomly choosen, stratified according to eight health districts of
the city. Twelve public schools in all districts were also sampled.
Pregnant women were recruited while attending three major antenatal
clinics in Fortaleza, and postpartum women were enrolled at the two
largest urban maternity units, during daily visitsin atwo-week period.

All children and students enrolled were feeling and appearing
healthy. Pregnant and postpartum women had no medical complaints,
and were not being followed for other reasons. Written agreement were
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obtained from all participants or parents, after explanation about the
study purposes and proceedings. Questionnaire forms were applied to
al participants or caretakers. This protocol was approved by the Ethics
Commission of the Regional Council of Medicine of Ceara.

Blood sampling was performed in vacuum tubes without anticoagu-
lant, according to a standard technique”. After 30 min of rest, tubes
were centrifuged at 2,000-5,000 rpm for 5 min, then serawere aliquoted
intwo labeled vialsand kept frozen at -70 °C. All serologic proceedings
were performed after field work was accomplished.

A solid phase enzymeimmunoassay (EIA) for qualitative |gG-anti-
body (indirect Enzyme-linked Immunoassay) was empl oyed22 (Platelia
Toxo IgG, Sanofi Diagnostics Pasteur, Marnes la Coquette, France). A
1/101 diluted serum was placed into the Toxoplasma antigen-coated
wells and left incubating at 37 °C for 60 min. If present, T. gondii
antibodies of the test sample should bind to the specific antigen, while
unbound antibody and other serum proteins were removed by washing.
The conjugate (peroxydase-labeled monoclonal antibody specific for
human gamma chains) was then added to the microplate well and
incubated again for 60 min; IgG-antibody-Toxoplasma-antigen com-
plexes attached to the microplate well and unbound conjugate were then
washed. A peroxydase chromogen sol ution was then added, devel oping
a color reaction, which was stopped by an acid solution. The optical
density was read at 492 nm in a spectrophotometer and converted into
IU/mL of T. gondii 1gG antibody through a standard curve. Each
commercial microplate unit contained fivestandard control serum (Toxo
S60). Resultslower than 6 |U/mL were considered negativefor T. gondii
1gG antibodies and individuals as having no specific immunity, while
titers = 6 IU/mL were considered Toxoplasma IgG-positivez. The EIA
method have shown sensitivity of 98.6% and specificity of 88.3%
(92.6% agreement) compared to Indirect |mmunofl uorescence’.

Datawere recorded and analyzed in an IBM-compatible microcom-
puter using an EPI Info 6.0 software’. Once data cons stency was
checked out, frequencies and seroprevalence rates were calculated.
Contingency tables (2 x 2) were prepared to compare variables; Relative
Risk was used to quantify cause-effect relationships between variables.
Mantel Haenszel Chi square test was employed to assess statistic sig-
nificance among groups. For statistic significance an aphaerror lower
than 5% was considered.

RESULTS

Between March and July 1997, blood samples of 997 out of 1003
individuals enrolled were proceeded for T. gondii 1gG-antibodies ac-
cording to 3 categories: 227 children in the pre-school group (range 2
to 6 years, mean 3.8 y), 584 students (7-18 y, mean 11.4 y), and 185
pregnhant and postpartum women (10 to 39 y, mean 24 y). Frequencies
of seroprevalence according to the population groups are described in
Table 1.

Seroprevalence according to age ranges was: 2 to 9 years: 40.0%;
10-19 y: 60.4%; 20-29 y: 73.4%; and 30-39 y: 70.3%. Toxoplasma
seroprevalence increased rapidly with age (p < 0.0001), suggesting that
most of the primary infection is acquired during childhood. Figure 1
shows T. gondii seroprevalence increase according to ages. Columns
represent the number of participants by age. For day-care attendant
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Tablel
Toxoplasmosis seroprevaence (IgG) among population groupsin Fortal eza,
Ceard, Brazil, 1997

Population Groups Seroprevalence

N positive (%)

Pre-school children 227 55 (22.8)
Students 584 341 (58.4)
Delivering women 186 133 (71.5)
Total 997 529 (53.1)

Chi square: 107.83
p vaue < 0.0001
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Fig. 1 - Distribution of Toxoplasma gondii seroprevalences according to age. Fortaleza,

Ceard, Brazil, 1997.
No.: Number.

children, seroprevalence increased fast, with arate of 12.1% in children
aged 2 years, against 47.4% for children aged 6. In students and women
(7-39 years), the seroprevalence still increased but in a slower degree.

Contact with cats

A statistic association was found between T. gondii seroprevalence
and close contact with catsin al groups, but not for each group alone.
One fourth (256/995) of al participants referred living in close contact
with cats. Of those who had catsin the household, 60% were seroposi-
tive, against 51% of those without close contact [relative risk (RR) =
1.17, 95% confidenceinterval (95% Cl) = 1.04-1.33, p = 0.01].

Previous spontaneous abortion

Fifty-one(27.6%) out of 185 delivering or pregnant women reported
at least one spontaneous abortion prior to the present pregnancy. No
statistical relationship was found between previous abortions and sero-
prevalence in these women.
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Raw meat consumption

Uncooked meat consumption was very rare in al study groups as
pre-school children and students received only well-cooked meat as a
ruleat child facilities. Students7 to 18 yearsold reported not to consume
undercooked meat at their homes. Only ten out of 185 women answered
to “appreciate” undercooked meat, although they rarely used to. Being
avery rare practice, no relationship could be established between raw
meat consumption and T. gondii 1gG-seropositives in these population
groups.

Number of siblings

In both pre-school and student groups, caretakers were questioned
about the number of siblingsin the household. Pre-school children and
students aged 2 to18 yearswere 40.8% seropositive (97/238) when they
had 2 siblings or less, but were 59.2% seropositive (97/238) if they had
3 to 14 siblings (RR = 1.39, 95% CI = 1.22-1.60, p < 0.001). This
difference persisted after controlling for interaction and confounding
with age and contact with cats. For the pre-school group alone, RR for
toxoplasmosis seropositivity was 1.90 (95% CI = 1.19-3.01, p < 0.01)
when they had 3 or more siblings compared to a brotherhood of 2 or
less.

DISCUSSION

Although we did not assess incomes or economic status, these
participants are representative of low-income groups attending public
health and education facilities in Fortaleza. As a cross-section design
study, our datarefersonly to prevalence rates; incidence rates should be
assessed through a seronegative cohort study. Only with thisinmind are
we allowed to admit an increase in seroprevaence according to ages.

The high seroprevaence level found in pre-school children is prob-
ably related to bad hygiene and crowding conditions of these facilities,
where cats are often seen wandering. Despite this, the higher number of
siblings was strongly related to seropositivity among day-care atten-
dants.

An early rise in toxoplasmosis seroprevalence was evidenced, as
described in other urban studiesin Rio de Janeiro'! and in four regions
of the city of Sdo Paulo'?. Compared to other Latin American urban
surveys, our seroprevalence in students was higher than reported from
Chile in 1982-1994°. Among pregnant women, seroprevaence was
similar to that found in LaHabana, Cuba®.

Studies of toxoplasmosis seropreval ence showed a statistic correla-
tion with close contact with cats®??, athough in our population alow
relative risk was found. Other surveysfailed in identifying asignificant
correlation between raw or undercooked consumption and increasing
seroprevalencefor toxoplasmosi S 1n acomparative study conducted
in Rio de Janeiro, a significant association was observed in the rural
zone, but not in the urban area®. Questionnaire forms inquiring about
eating preferences and cooking practices are probably inadequate to
assess undercooked or raw meat ingestion in low income families. In
our study raw or uncooked cooking was a very rare habit, since most
families could not afford other meat than fowl. The prevalence of T.
gondii oocysts in other domestic animals, as sheep and pork herds, and

its epidemiology should aso be investigated Iocallys'g. As arulein
child-care centersin Fortaleza, meat was always wellcooked.

A high rate report of spontaneous abortion was found in otherwise
normal women; we believe many cases should be considered asinduced
abortion, which is an illegal athough common practice in Fortaleza’.
Prevalence of toxoplasmosis in pregnhant/postpartum women was not
related to spontaneous abortion reports, a finding also reported in
Cuba®,

This study suggests that high T. gondii seroconversion, mostly
before age 10, takes place in day-care ingtitutions or homes through
fecal-oral contamination by oocysts. Families' low income and institu-
tional cooking rules do not favor undercooked meat consumption by
youngsters. Prospective serological and parasitologica studies should
be carried out to confirm food and water contamination with oocysts,
specialy in our child-care facilities.

Since T. gondii infection is not interpersonally transmitted, the
association between seroprevalence and household is not well under-
stood; poor living conditions, inadequate domestic hygiene and child-
care practicesin larger families could be implicated in higher T. gondii
seroprevalences. To confirm this hypothesis, comparative studies on
childcare and toxoplasmosisinfection are necessary, in order to provide
preventive measures.

Although the number of delivering women aged 30-39 y was quite
low, asmall decreasein seroprevalencein the group aged 30-39y could
be related to aloss of specific Toxoplasma antibodies related to aging,
which is reported with Immunofluorescence serol ogic methods.

RESUMO

Sor opr evaléncia da toxoplasmose em Fortaleza, Cear 4, Brasil

Foi realizado um inquérito soroldgico de infecgdo por Toxoplasma
gondii em grupos populacionais de Fortaleza, paraidentificar as taxas
de prevaléncia por idades e fatores de risco associados com a infec¢do
adquirida. Um teste imunoenzimético com anticorpos 1gG anti-
Toxoplasma (Sanofi Pasteur Diagnostics, Marnes La Coquette, Franca)
foi utilizado paratestar aimunidade. Creches e escolas publicas foram
selecionadas aestoriamente e duas maternidades e trés servigos de
pré-natal foram designados pelaimportancia. A composi¢ao dos grupos
e os resultados de 997 testes foram: 227 pré-escolares (média 3,8 anos),
22,8% soropositivos; 584 estudantes (média 11,4 anos), 58,4% posi-
tivos; gestantes e puérperas (média 24 anos), 71,5% soropositivas
(p < 0,001). De 256 participantes que relataram contato domiciliar com
gatos, 59,8% foram soropositivos, contra 51% sem contato (risco rela-
tivo 1.17, Intervalo de confianca de 95% 1,04-1,33, p = 0,01. Presenca
de trés ou mais irmdos no domicilio esteve relacionada com maior
soroprevaléncia em pré-escolares e estudantes (risco relativo 1,39; in-
tervalo de confianca de 95% 1,21-1,60; p < 0,01). Em conclusdo, a
soropreval éncia de toxoplasmose mostrou um rapido aumento durante
0s primeiros dez anos de vida, associada com contato domiciliar com
gatos e familias mais numerosas, provavelmente devido a higiene e
cuidado das criangas inadequados.
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