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ABSTRACT

Toxoplasmosis is a common parasitic infection with high prevalence and worldwide distribu-
tion. It may cause severe disease in the fetus of newly infected pregnant women.

Received: 28 Aug 2022 [T This study aimed to evaluate the seroprevalence of toxoplasmosis and its related risk factors
Accepted: 22 Feb 2023 among pregnant women in Ramsar city, Mazandaran province, north of Iran, from October 2017 to

March 2018.

[VEETEEE In this analytical-cross sectional study, specific anti-Toxoplasma gondii 1gG and IgM antibodies
were measured in 191 pregnant women by ELISA method. The length of T. gondii infection was esti-
mated by the IgG avidity test. Demographic and behavioral information about pregnant women and
possible risk factors of toxoplasmosis were collected through interviews.

[EETE Specific IgG antibody against T. gondii was detected in 46.1% and IgM in 5.8% and both IgG and
IgM antibodies were detected in 4.7% of pregnant women. The IgG avidity test did not show any acute
case of toxoplasmosis. None of the demographic characteristics, such as age, occupation, place of resi-
dence, education, income, trimester of pregnancy, frequency of pregnancy, and history of abortion was
correlated with toxoplasmosis. Moreover, behavioral characteristics, such as the source of consumed
water, contact with soil, presence of cats in the household, consumption of vegetables, type of meat
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Keywords: : consumed, and the way of cooking meat had no significant correlation with toxoplasmosis seropositivity.
Toxoplasma gondii, ¢ [ETETER More than half of the pregnant women (54%) were toxoplasmosis-free and therefore at risk
Seroprevalence, Risk of acquiring this infection. Increasing the knowledge of pregnant women about toxoplasmosis preven-
factors, Pregnancy : tion may reduce the risk of this infection during pregnancy.
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Extended Abstract

Introduction

oxoplasmosis is a zoonotic infection with a

global distribution that infects humans and

most warm-blooded animals. It is caused

by the protozoan Toxoplasma gondii [1, 2].

The most common ways of transmission of
toxoplasmosis are through eating contaminated raw or
undercooked meats containing tissue cysts or water and
uncooked food containing sporulated oocysts, as well as
vertical transmission during pregnancy. The risk factors
for toxoplasmosis include the abundance of cats in the
living environment, geographical conditions, and con-
suming raw and undercooked meat [1, 3]. Congenital in-
fection is one of the most serious forms of toxoplasmosis
that occurs during acute toxoplasmosis in a seronegative
pregnant woman [3]. Ramsar has a suitable environment
for the survival and transmission of 7 gondii oocyst. The
aim of this study was to determine the seroprevalence of
toxoplasmosis and to identify its risk factors in pregnant
women who were referred to the pregnancy care center
of Ramsar city.

Methods

This is an analytical-cross sectional study, which was
conducted with the participation of pregnant women who
were referred for common pregnancy tests to the pregnan-
cy care center of Ramsar between October 2017 and Sep-
tember 2018. The sample size was calculated at 191 based
on a toxoplasmosis prevalence of 60% [8], an accuracy of
0.07, and a confidence interval of 95%. The research ob-
jectives were explained to pregnant women and informed
consent was obtained. Demographic and behavioral char-
acteristics were collected through interviews. Sera were
separated from the blood samples and kept at -20°C until
the test was performed.

Anti-Toxoplasma IgG and IgM antibodies were tested
by ELISA method, according to the manufacturer’s in-
structions of the kit (Euroimmun, Germany). Then, in or-
der to determine the approximate time of toxoplasmosis
infection, IgM-positive samples were tested with an IgG
avidity kit (Euroimmun, Germany).

Laboratory results and questionnaire data were statisti-
cally analyzed by SPSS software, version 18, using the
chi-square (?) and Fisher’s exact tests. A statistical sig-
nificance level of 0.05 was considered.
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Result

Anti-toxoplasma IgG and IgM were found in 46.1% (88
out of 191) and 5.8% (11 out of 191) of pregnant women,
respectively. Also, 4.7% (9 out of 191) of these IgM-pos-
itive pregnant women were IgG-positive. Overall, out of
22 samples suspected of acute toxoplasma infection (sam-
ples with positive or borderline IgM value), which were
investigated by IgG avidity test, 91% had high and 9% had
intermediate avidity and no sample had low avidity.

None of the demographic characteristics, such as age
(P=0.536), occupation (P=0.802), place of residence
(P=0.626), education (P=0.321), income (P=0.999), tri-
mesters of pregnancy (P=0.983), frequency of pregnancy
(P=0.206), and history of abortion (P=0.927) was cor-
related with toxoplasmosis. Moreover, behavioral char-
acteristics, such as water consumption (P=0.944), con-
tact with soil (P=0.718), presence of cats in household
(P=0.77), consumption of vegetables (P=0.596), the type
of meat consumed (P=0.966), and the way of meat cook-
ing (P=0.646) had no significant correlation with toxo-
plasmosis seropositivity.

Discussion

In this study, the prevalence of toxoplasmosis was esti-
mated at 46.1%. This relatively high rate of prevalence in-
dicates that there are suitable conditions for the transmis-
sion of toxoplasmosis in Ramsar. The results of similar
studies conducted on humans and animals in neighboring
environments confirm the high prevalence of toxoplas-
mosis in the region [8, 9]. In a study performed on the
population of pregnant women in the cities of Ramsar and
Tonekabon (adjoining city) in 2013, the seroprevalence of
Toxoplasma infection in pregnant women was reported as
58.8% [8]. The difference in the seroprevalence of toxo-
plasmosis in these studies can be due to the difference
in the test methods and tools used, as well as the differ-
ence in the study area, change in residence lifestyle, and
the time interval between the two studies. According to
various climatic and epidemiological conditions, differ-
ent rates of toxoplasmosis prevalence in pregnant women
have been reported from different regions of the country.
So far, the lowest prevalence of toxoplasmosis in preg-
nant women is 11.35% in Sistan and Baluchistan [11] and
the highest prevalence is reported at 75.02% in Mazanda-
ran province [12].
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In the meta-analysis of toxoplasmosis conducted in
2018 on Iranian pregnant women, the pooled seropreva-
lence of overall toxoplasma infection, IgG antibody, and
IgM antibody was estimated at 41.3%, 39.2%, and 4%,
respectively [7].

Another review article looked at the global preva-
lence of acute toxoplasmosis infection in pregnant
women from 74 countries and estimated its prevalence
at 1.1%. According to this study, the highest prevalence
of acute toxoplasmosis during pregnancy in the world
was reported in the Middle East and North Africa at the
rate of 2.5% and the prevalence of acute infection in
9880 Iranian pregnant women was estimated at 2.6%
[14]. Considering the 1,114,128 births registered in
2020 in Iran [15] and based on the estimate (2.6%),
the occurrence of 28,967 cases of acute toxoplasmo-
sis in [ranian pregnant women is expected in this year.
Therefore, congenital toxoplasmosis is a serious health
problem in Iran and requires preventive measures.

In the present study, the prevalence of anti-toxoplas-
ma IgM was estimated at 5.8%. Based on the IgG avid-
ity test performed on suspected samples, no case of
low avidity, which is representative of acute toxoplas-
mosis, was detected.

In this research, none of the demographic and behav-
ioral characteristics demonstrated a significant correlation
with toxoplasma seropositivity, which is similar to the re-
sults of Hosseini et al. [8]. The results of toxoplasmosis
seroepidemiological studies often are different because of
the variety of transmission routes and the prevalence rate
of this infection in the studied communities.

This study showed that a considerable percentage of
pregnant women in Ramsar was not immune to Toxo-
plasma infection. Regarding the non-implementation of
the mandatory screening program for pregnant women
to detect toxoplasmosis in pregnancy care, it seems that
increasing the knowledge of pregnant women about the
transmission routes and prevention of toxoplasmosis will
reduce the risk of contracting the congenital form of this
infection.
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