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Abstract

Congenital toxoplasmosis (CT) is a zoonosis resulting from the fetal transmission of the obligate intracellular parasite, T.
gondii, transplacentally in pregnant women usually in the first trimester of pregnancy. This research consisted in the review
of indexed articles made in the Ecuador in the period between the years 2012 and 2017 with prevalence studies of the afore-
mentioned pathology. The purpose of this collection was to determine the current situation of this disease in the Ecuadorian
territory and, in addition, to recognize the risk factors involved, affected age groups, signs and symptoms, diagnosis and
prevalence of the infection. Among the risk factors were the consumption of raw or undercooked meat, contact with feces
of young cats and climatic conditions that stimulate the spread of oocysts, among others. Most affected ages by this disease
fluctuate between 20 and 30 years. In 90% of the cases, the disease is asymptomatic or it may present adenopathies, maculo
papular erythema, hepatosplenomegaly and other general signs such as fever, malaise, headache and myalgias. According
to studies conducted with specific populations, it was established that the causative agent remains latent in first-trimester
pregnant women from the provinces of Pichincha (71.4% of 140 pregnant women), Guayas (73% of 5683) and El Oro (16%
of 250). The results of this research evidenced missing information in Ecuador, finding few and isolated studies regarding
to this pathology. Therefore, it is concluded that an updated research should be conducted in order to elucidate the true
epidemiological situation of congenital toxoplasmosis in Ecuador.
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Introduction

Toxoplasmosis is a zoonotic parasitosis prevalent in humans
[1]. Toxoplasma gondii, etiological agent of this disease, is
a protozoa of global distribution [2]. The parasite shows
a complex life cycle that presents three states: taquizoite,
bradizote and sporozoite. Its definitive host are felines,
including domestic cats [3]. It affects about one-third of
people worldwide, and can be asymptomatic until severe
symptoms appear in rare cases, depending on the suitability
of the immune antiparasitic response [4].

Congenital toxoplasmosis (CT) is the consequence of
fetal transplacental transmission of 7. gondii after mater-
nal infection [5]. When the infection is first acquired during
pregnancy, it can cause serious consequences for the fetus,
such as hydrocephalus, microcephaly, brain calcifications,
chorioretinitis, or in the worst case, end with an abortion,
depending on the date the mother became infected [6].
Children born to an infected mother in the first trimester
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children infected during the third trimester are born asymp-
tomatic [7].

The infection caused by T. gondii is a globally distributed
zoonosis, unlike other parasitosis that mainly affects tropical
countries [8]. The annual incidence of CT is estimated at
190,100 cases (95% confidence interval: 179,300—206,300)
[9].

Regarding Ecuador, cities such as Riobamba show a
prevalence of 40-50% [10]. In Quito, the prevalence of CT
is 40% [6]. In the coast region, there is a prevalence of 74%.
In Guayaquil, the current prevalence is 80.1% [11]. The risk
of CT in Guayaquil-Ecuador is 2, 4 for ten thousand and it
is to be expected the annual birth of 147 affected children,
with 95 (65%) asymptomatic, but with mixed repercussions
on its subsequent development. However, the reality of the
CT in the country has not yet been fully established [12].

Pregnant women in the chronic stage of T. gondii infec-
tion may experience complications of the disease. This para-
site reaches the placenta by heamegran, potentially infecting
the fetus resulting in a CT. This infection may cause death to
the fetus, or cause changes that aggravate the health of chil-
dren after surviving this pathology. Several clinical altera-
tions such as seizures only appear after the second or third
decade of life. Also, previous studies have shown that 80%
of children with subclinical infection develope eye seque-
lae at some point in their lives. Therefore, an asymptomatic
child at birth is not necessarily indicative of a better prog-
nosis [13].

In the Ecuadorian region, research on CT prevalence
data is insufficient or outdated, so further revision is needed
in order to understand the current situation of the disease.
However, despite significant results from studies on Congen-
ital Toxoplasmosis (CT) in Ecuador, their current situation
is not fully clarified because they remain scarce, inaccurate
and obsolete [14].

In this regard, adolescent pregnancy is a public health
priority in Latin America and the Caribbean, ranking second
globally, after Africa. According to the Statistical Center
for Latin America and the Caribbean (ECLAC), Ecuador
is the third country in the region with the highest rate of
teenage pregnancy (10-19 years), after Nicaragua and the
Dominican Republic [15]. As of 2013, the CT was removed
from the epidemiological gazzette as a mandatory report-
ing disease. From there until now, congenital toxoplasmosis
has been excluded as a zoonotic disease from which data is
periodically collected.

This bibliographic review aims to provide a search
tool for information related to the status of epidemiologi-
cal, symptomatalogical and prevalence data of Congenital
Toxoplasmosis infection in Ecuador, with the purpose to
deliver reliable and up-to-date information. It also specifies
the risk factors that favor transmission, compared with other
countries of Latin American and the locations (provinces)

of Ecuador, where there is a higher prevalence of CT in
2017. After this compilation it is expected to satisfy doubts
of students and health professionals.

Materials and Methods
Studio Design

This was a descriptive, documentary, retrospective and
cross-sectional research. References of research work car-
ried out in Ecuador were reviewed, related to pregnant
women residing in the country by 2017, in various health
centers belonging to the Provinces of Pichincha, Guayas
and El Oro which were registered as confirmed cases by
serological examinations of Anti Toxoplasma gondii IgM
and IgG antibodies. More than 41 revised articles (13 of
them of Ecuador) were considered, studies conducted by
the World Health Organization (WHO), The Panamerican
Health Organization (PAHO), Ecuador’s Ministry of Public
Health (MSP), indexed scientific articles in the region and
other indexed bibliographic compilations, which allowed
such data to be grouped into an instrument and establish the
risk factors associated with the transmission of the disease,
age groups, most common signs and symptoms as well as the
prevalence of CT in Ecuador. For the collection of informa-
tion was established as a single collection period from May
of 2018 to september of the same year.

Risk Factors

Based on the compilation of ecuadorian articles found, the
intake of undercooked foods was accepted as the first risk
factor, especially pork, lamb, beef and hunting animals that
have come into contact with the causative agent [16]. The
transmission of 7. gondii through the consumption of tis-
sue cysts in the tissues of animals for human consumption
or by the presence of oocysts in fruits and vegetables, is
also considered a way in which pregnant women acquire
the infection, although it is less frequent than by ingestion
of undercooked meats [6].

The second risk factor that most affects women in preg-
nancy is contact with cats faeces, which due to a low socio-
economic situation and the lack of frequent veterinary con-
trol, these are more likely to acquire this parasite and use
it as a definitive guest. It is understood that the method by
which the parasite reaches fruits and vegetables is through
the faeces of these felines. In addition, it should be empha-
sized those younger felines (under 6 months) are the most
exposed to acquire the causal agent [17].

On the other hand, there is considered to be a link
between climate and 7. gondii infection in pregnancy [18].
The oocyst form of the parasite has high resistance to
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environmental factors and can survive for long periods of
time. Rain is essential for the spread of oocysts, because they
are released from faeces and distributed in large wet areas,
while the drying and direct action of sunlight destroy them
[11]. Therefore, the parasite tends to be more endemic in wet
areas; however, this difference between zones is minimal as,
once sporulated and in conditions of 4 °C can remain infec-
tive for 4.5 years and in conditions of 10-25 °C are infective
for 6 months, but then lose their infective capacity by 1 min
at 60 °C. Due to these reasons this factor is considered in
reviews in a third place [19].

There are other factors that may set pregnant women at
risk. It has been noted: distribution of the parasite by other
mechanical vectors such as flies, cockroaches [19], and also
by the human being himself, who is able to transport the
agent with the hands to his organism (self-inoculation) or to
others, through contact with food and drinks. Similarly, there
is parenteral transmission caused by the use of syringes or
blood transfusions in pregnant women (point cases), among
others [20].

Age Groups

According to the compilation of results obtained in the 41
reviewed articles, the most affected ages in pregnant women
range from 20 to 30 years. Based on the abovementioned,
it can be observed that there is a similarity within this sec-
tion in respect to other Latin American countries. A study
in Valledupar—Colombia found, in relation to age, a higher
prevalence (54.6%) of positive antibodies for ages 20 to 29
[21]. For studies belonging to Iquitos—Peru, a higher preva-
lence was shown in pregnant women aged 15-30 years [22].
While, in the Palavecino Municipality, Lara—Venezuela,
one study showed the HIV-positive presence of T. gondii
among age groups of 20—41 years [23].

The small presence of articles in Ecuador, although
articulating much information, is not sufficient to make an
adequate conclusion at the national level [12, 14] However,
thanks to this data collection, the presence of 7. gondii in
Ecuador is undeniable, existing possible endemic areas in
the provinces studied (Quito, Guayaquil and El Oro) and
establishing as possible a relationship between susceptibility
of infection and groups of pregnant women between 20 and
35 years in the aforementioned locations.

Signs and Symptoms

The affection of T. gondii is a zoonosis, capable of inhabit-
ing humans and several species of mammals and birds [19].
Its transmission between hosts occurs in a congenital or
acquired manner. In relation to congenital toxoplasmosis,
90% of children born with congenital toxoplasmosis have
a normal appearance and remain asymptomatic for the first
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few years of life especially if the mother became infected
for the first time during the second or third trimester of
gestation, but later had various neurological problems. The
symptoms that appear in the newborn depend on the moment
in which the fetus becomes infected and are: generalized
infection, acute encephalitis and irreversible sequelae [24].
However, if the infection occurs during the first trimester,
the fetus is contaminated by the taquizoates that cross the
placental barrier. Also, cysts with bradyzoites can occur and
result in an active multiplication of tachyzoites, with wide-
spread dissemination, usually fatal (intrauterine death where
the embryo or fetus is removed) or result in lesions of the
central nervous system such as toxoplasma chorioretinitis
[25]. This is the main ocular manifestation of congenital
toxoplasmosis. In relation to this chorioretinitis it is usu-
ally the late sequela of an acquired infection in the uterus,
although it also occurs due to an acute infection acquired in
immunocompetent individuals and as a result of an acute
acquired infection or the reactivation of a latent infection in
immuno-compromised individuals [26].

In addition, Sabin syndrome can be observed in humans
[25]. This is characterized by hydrocephalus with micro-
cephaly, brain calcifications, chorioretinitis and mental
impairment [27, 28]. In addition to these, T. gondii infection
has a wide variety of ultrasound signs, with a rare presence
of fetal hydrops [29]. In South America, this acute phase
parasitosis is infrequent in the general population, report-
ing incidences of seroconversion in susceptible pregnant
women, 1 in 1000, therefore; most institutions recommend
screening only at risk population [30].

Prevalence

In Ecuador, the risk of congenital toxoplasmosis in
Guayaquil is 2.4 per 10,000 and 147 affected children are
expected to be born annually, with 95 (65%) asymptomatic,
but with mixed repercussions on their subsequent develop-
ment, incorporating children with visual impairments or
motor or intellectual disorders into the community, which,
on the other hand, its impact could be prevented or dimin-
ished with timely treatment at birth and permanent evalua-
tion. However, the reality of congenital toxoplasmosis in the
country has not yet been established [12].

The latest records of government-level surveys on con-
genital toxoplasmosis can be found in the Weekly Epidemio-
logical Gazette Number 16 of the year 2013 [14]. It presents
an overview of toxoplasmosis, finally reporting 51 cases, of
which the most affected provinces in descending order are:
Pichincha, Guayas, Manabi and El Oro. From there until
today, toxoplasmosis has been excluded as a zoonotic dis-
ease from which data are collected periodically and as a
pathology to consider in pregnancy. Proof of the above is
the lack of reliable epidemiological data generated by the



Journal of Community Health (2020) 45:170-175

173

public health system, focused on women in gestation. The
lack of this information makes it impossible to assert a figure
that is true for the whole country. However, data regarding
the disease within the Ecuadorian territory have been found
thanks to non-governmental studies in specific populations
within the aforementioned provinces. The following infor-
mation was collected:

In the city of Quito, a study conducted in October 2008,
in 140 pregnant women (first trimester of gestation) at the
Gyneco-Obstetric Hospital Isidro Ayora found a prevalence
relative to 71.4%, with an increased risk in adolescents and
mothers over 34 years old [31].

In 2014, in the province of El Oro, a screening study of
IgG-IgM antibodies was conducted on 250 pregnant women
(1540 years) who were in the first trimester of pregnancy
in which a prevalence of 18.8% was determined (Table 1). It
was found 203 negative cases, 40 of them were positive for
T. gondii, 5 1gG positives and IgM negatives, and 2 negative
IgG and IgM positive cases were determined to be consid-
ered as acute infections. 50% of cases in which antibodies
were presented for 7. gondii belong to the group between 26
and 30 years, being this the age group in which the major-
ity of cases were observed, followed by 28% with pregnant
women aged between 21 and 26 years [32].

As a result of the investigations, 74% is indicated for the
entire coastal region or coast [12, 33], so a decrease of 18%
compared to 1989 is evident. This decline in prevalence can
be inferred from the evident changes, since 1989, in basic
services in the city: provision of drinking water and sewer-
age and garbage collection, as well as education for health
currently being taught in schools [11].

In the period from August 2016 to July 2017, a seropreva-
lence study conducted in Guayaquil at the Hospital de la
Mujer “Alfredo G. Paulson” showed a prevalence of 73%.
Results from serological analyses of the 5683 patients under
prenatal control indicated that 4154 patients had low IgG
titrations corresponding to serological scarring, indicating
that they were infected prior to pregnancy. The remaining

1529 patients were seronegative in the initial study, further
analysis showed that 87 patients (2%) of these had IgM >3
being indicative of first infection by toxoplasmosis during
pregnancy. Of this group of patients, 1442 remained seron-
egative until the end of pregnancy. In the group of patients
over 30 years of age, 64% of patients had positive (> 3) anti-
toxoplasma IgG titrations [34] (Table 1).

Discussion

From data collected in ecuadorian articles, the intake of
poorly cooked meats such as: beef, pork, among others,
that have been in contact with the causal agent was evi-
dent, and this is the main risk factor for CT infections, as
referred by Bahia et al. [35] (Brazil), Carrada [36] (Mex-
ico) and Romero et al. [37] (Paraguay). In addition, other
aspects associated with the disease such as age, level of
studies, occupation, hygiene, poorly washed fruits and veg-
etables, high density of stray cats population, place of resi-
dence, atmospheric variables (temperature—humidity) and
socioeconomic factors [37].

However, this information does not seem to correspond
to what Fernandez et al. [12] pointed out in the study in
Guayaquil, who indicate that there were people who eat red
meat, a few times a week and mostly well cooked.

The 5-year risk shown has been mainly in women’s
groups between the ages of 20-30, due to the shortage of
articles in Ecuador and, based on the data collected, it can
be determined that the most affected groups are in the Coast
region [12]. This information could be consistent with a
study conducted in El Oro province in which the evidence of
IgG-IgM antibodies against 7. gondii was found in women
between 26 and 30 years of age in 50% of cases studied [32].
However, in a study conducted in Divindpolis, a municipal-
ity in the southern Brazilian state of Minas Gerais in Brazil
by Fonseca et al. [38] was found that the age group with the
highest prevalence was > 30 years.

Table 1 Toxoplasmosis

Year of study Region Province City Prevalence of Age
infection (%)
1987 Sierra Pichincha Quito 40-50 General population
1989 Coast Guayas Guayaquil 74 General population
Los Rios Babahoyo
Guayas Milagro
Manabi Portoviejo
Los Rios Quevedo
2008 Sierra Pichincha Quito 71.4 >34 years
2014 Coast El Oro Machala 18.8 1540 years
2016 Sierra Riobamba Riobamba 21 17-25 years
2016-2017 Coast Guayas Guayaquil 75 20-29 years

Prevalence of infection. Ecuador. Year 2018. Source Research studies completed in the country
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Although during the first years of life the infection has usu-
ally been asymptomatic, among the main symptoms: general-
ized infection, acute encephalitis, irreversible sequelae pre-
sent in infections during the second or third trimester and fatal
problems or neurological involvements during the first trimes-
ter of gestation [24]. In the same way, Guerra et al. refers the
presence of Sabin syndrome [25], while in Ecuador; a study
by Toapanta [39] has identified asymptomatic children with
subsequent developmental impacts such as visual problems,
motor or intellectual disorders.

In the study conducted by Fernandez et al. [40] indicate that
in Ecuador there is a prevalence of antibodies that is located
around 74% in the coast region where infection rates in the
age group between 15 and 20 years was 79%. Comparing this
research with Fernandez et al. [40] study showed a prevalence
for the country of 78.3% and a rate of 60.2% for the same
age group denoting a percentage difference of 18% [40]. The
presence of CT occurs mainly in populations of susceptible or
seronegative pregnant women (without prior infection), which
may suggest patients have a risk of infection during pregnancy,
however; it is not entirely true, as it also depends on the cir-
culation of the parasite in the environment [12]. It was further
evident as a result of the review that from week 30 to childbirth
a higher probability of congenital infection is shown, whose
percentage ranges from 60 to 80% risk, generating possible
irreversible sequelae, including classic clinical signs (intracra-
nial calcifications, chorioretinitis and/or hydrocephalus before
3 years of age) [41].

Conclusions

According to the data consulted, the main risk factor for con-
tracting CT is the consumption of undercooked foods, espe-
cially pork. As a second and third factor is the contact with
faeces of cats and to weather conditions, respectively. The
mostly affected age group corresponds to the range between
20 and 30 years of age. Signs and symptoms of CT are vari-
able according to the mother’s period of infection, which are
much more serious if transmission occurs during the first tri-
mester of pregnancy. The most common symptoms include
generalized infection, acute encephalitis, Sabin syndrome or
even irreversible sequelae, which include classic clinical signs
(intracranial calcifications, chorioretinitis and/or hydrocepha-
lus before 3 years old).

According to the review of studies conducted in Ecuador,
the prevalence of the disease ranges from 71 to 74%; however,
prevalence data at the province level is scarce.

@ Springer

Recommendations

We invite all students and health professionals to contrib-
ute with new research that allows us to have a much clearer
notion of the situation in the Ecuadorian territory.

In the same way, it should be considered that public
health institutions implement an adequate epidemiological
surveillance system and disseminate prevention measures
in accordance with the community, mainly in the educa-
tional field in order to obtain changes in habits and life-
styles that act as major risk factors.
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