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ABSTRACT

Infection by the protozoan Toxoplasma gondii during pregnancy demands greater 

attention from the health authorities due to the risk of placental transmission, which can have 

devastating consequences to the foetus and newborn. This study was conducted in a high-risk 

prenatal care outpatient clinic of a university teaching hospital. Pregnant women screened 

for specific IgM and IgG anti-T. gondii, attended from January 2009 to August 2018 were 

included. From 530 suspected patients, 218 were followed up and they presented positive 

IgM and IgG anti-T. gondii. From these patients, 83 (38.0%) had low IgG avidity, 39 (18%) 

seroconverted in the second or third trimester of pregnancy, 19 (8.7%) had no avidity test, 69 

(31.6%) had high IgG avidity after 16 weeks of gestation, five had recurrent chorioretinitis 

(2.2%) and three (1.3%) were seropositive to HIV. Complementary diagnoses were made 

in 30/48 (62.5%) of the patients revealing the presence of specific IgA antibodies raised to 

T. gondii; 3/63 (4.8%) peripheral blood samples and 1/57 (1.8%) amniotic fluid sample. 

There were eight foetal deaths, one case of neonatal hepatomegaly and one case of T. gondii 

DNA detected in a peripheral blood sample. Of the 139 newborn deliveries at the teaching 

hospital, there was a 38% loss of follow-up. The prevalence of congenital toxoplasmosis was 

1.2 cases/1,000 live births in this study area, according to the retrospective survey of cases. 

Prenatal treatment may have helped to reduce the risk of vertical transmission.

KEYWORDS: Toxoplasma gondii. Congenital toxoplasmosis. Serological diagnosis. 

Amniotic fluid. Prenatal care. 

INTRODUCTION

Infection by the protozoan Toxoplasma gondii during pregnancy demands greater 
attention from the health authorities due to the risk of placental transmission, which 
can have devastating consequences to the foetus and newborn1. The outcome of 
congenital transmission is influenced by factors such as T. gondii genotype, strain 
virulence, inoculum size, maternal immune status, maternal parasitaemia, gestational 
age at the time of infection and prenatal treatment2,3. Infections tend to be more 
severe in the first weeks of gestation due to the ontogenetic development of the 
foetus, and 20% of infected conceptions may present important clinical signs such 
as central nervous system injuries4 or even intrauterine death5. Furthermore, the risk 
of foetal transmission increases significantly as gestational age progresses, ranging 
from 4.5-17% in the first trimester to 65-75% in the third trimester4,6. If transmission 
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occurs in the third trimester, neurological lesions may be 
absent but some infected newborns present with subclinical 
infection and they are at risk of developing ocular lesions at 
any time4,5. In South America, 70-80% of children infected 
in the second and third gestational trimesters frequently 
develop important classical or atypical recurrent eye injury 
as a result of chorioretinitis7,8. This fact is attributed to the 
parasite genotypic diversity present in this region, including 
clonal lineages with high virulence9,10-12.

Treatment of pregnant women aims to prevent the 
transplacental transmission or to treat the infected foetus, 
reducing the sequelae13. Only 30% of maternal infections 
induce clinical manifestations, which are suggestive of 
acute toxoplasmosis. The diagnosis is based on regular 
serological tests in susceptible pregnant women, and acute 
infection can be recognized when there is seroconversion. 
In the absence of previous serological results this diagnosis 
may be difficult14 and complementary tests are therefore 
important tools for the diagnostic accuracy. However, 
these tests represent significant costs and are not always 
available in developing countries such as Brazil. A prenatal 
rapid and efficient diagnosis enables prompt and adequate 
treatment14. Although there is no definitive gold standard 
treatment for T. gondii infection and the medications 
available are not fully effective15, numerous reports in the 
literature suggest that the treatment of acute toxoplasmosis 
during pregnancy reduces the risk of foetal infection and 
sequelae1,14,16,17. Spiramycin is a macrolide antibiotic used 
to prevent transmission to the foetus that reaches elevated 
concentrations in the placenta but does not readily cross it. 
A combination of sulfadiazine, pyrimethamine and folinic 
acid (SPFA) is the alternative treatment in confirmed or 
highly suspected foetal infections that can reduce the 
severity of foetal disease. This drug should not be used in 
the first trimester because it is potentially teratogenic18. An 
earlier diagnosis of acute toxoplasmosis in pregnant women 
is therefore essential for adequate interventions, so the aim 
of this study was to prospectively evaluate pregnant women 
with suspected acute toxoplasmosis attending a high-risk 
prenatal care referral service in Southern Brazil.

METHODS

Study population

This study included all the pregnant women with 
suspected acute toxoplasmosis with positive IgM and IgG 
anti-T. gondii and pregnant women with HIV and positive IgG 
anti-T. gondii that were referred to the high-risk prenatal care 
outpatient clinic of the University Hospital of Maringa, State 
University of Maringa (HUM/UEM). The patients firstly 

attended Basic Health Units (BHUs) from the 15th Regional 
Department of Public Health (15thRH), which assist patients 
from 30 municipalities in the Northwestern region of Parana 
State, Southern Brazil, with a population of approximately 
800,000 inhabitants19 (Figure 1). Pregnant women with a 
high IgG avidity test in the first trimester of gestation were 
excluded from the study, leaving only those with positive IgM 
or positive IgM/IgG since previous gestations.

The study was conducted from January 2009 to August 
2018. The study was approved by the Ethics and Research 
Committee of the State University of Maringa (CAAE 
Nº 56308816.4.0000.0104 and 11911612.0.0000.5220).

Detection of IgM and IgG antibodies anti-T. gondii

The first serological tests were performed during 
prenatal care at the BHUs, according to the criteria of the 
toxoplasmosis manual of the Health Secretary of Parana 
State20: chemiluminescent microparticle immunoassay 
(CMIA) using ARCHITECT Toxo IgGTM and ARCHITECT 
Toxo IgMTM kits, according to the manufacturer’s 
specifications (Abbott, Wiesbaden, Germany). The 
ARCHITECT Toxo IgG assay is a CMIA for determination 
of the avidity of IgG antibodies to T. gondii in human serum 
and plasma samples20,21. The calculation of the avidity 
percentage allowed to classify the samples into groups 
of low (<50.0%) or high (≥60%) avidity21. According 
to this manual, pregnant women considered in the acute 
phase of the infection show positive IgM and IgG and a 
low IgG avidity test, or high avidity test when > 16 weeks 
of pregnancy. Seronegative patients should receive more 
attention and repeat tests every trimester. 

Complementary diagnosis

When the standard serological tests had inconclusive 
results, other confirmatory exams were requested by 
the specialized service, including the anti-T. gondii 
IgA serological test, performed by the enzyme-linked 
immunosorbent assay (ELISA) method (reference values: 
<0.80, negative; > 1.10, positive) from an outsourced 
service. Tests for detection of T. gondii DNA in peripheral 
blood and amniotic fluid samples, as well as inoculation in 
animals, were performed, in some cases, by the Parasitology 
Laboratory, State University of Maringa.

Polymerase chain reaction (PCR) amplifications were 
performed with DNA extracted from amniotic fluid and 
peripheral blood samples by using the commercial kit 
Purelink® (Thermo Fisher Scientific, Waltham, USA), with 
primers from the B1 gene and Toxo 4-5); and samples were 
also intraperitoneally inoculated in mice22. 
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T. gondii DNA genotyping was carried out on amniotic 
fluid and blood samples from pregnant women or mice 
specimens using the genetic markers SAG1, 5’-3’SAG2, alt. 
SAG2, SAG3, BTUB, GRA6, c22-8, c29-2, L358, PK1 and 
Apico. Strains GT1, PTG, CTG, TgCgCa1, MAS, TgCatBr5 
and TgCatBr64 were used as standards23. The target DNA 
sequences were amplified by multiplex-PCR with external 
primers for all the markers, followed by nested-PCR using 
internal primers for each marker individually. The results 
were compared and ranked according to the ToxoDB 
database (http://toxodb.org/toxo/).

The animal experiments were approved by the Ethical 
Committee for Animal Use of the State University of 
Maringa (CEUA/UEM Nº 036/2009 and 5654290317, 
2017).

All pregnant women (including confirmed or suspected 
cases) underwent imaging diagnosis and they were monitored 
monthly until the end of gestation by ultrasonography 
(EnVisor HD with high-definition convex probe, 2-5 MHz; 
Philips EnVisor, Riverside, CA, USA).

Treatment of pregnant women with toxoplasmosis

In the high-risk prenatal care outpatient clinic of the 
HUM/UEM, all the pregnant women with positive IgM and 

IgG anti-T.gondii and low avidity or with positive IgM and 
IgG anti-T.gondii in the last two trimesters were treated20. 
Spiramycin is initially prescribed when maternal infection 
is diagnosed in the first trimester (positive IgM and IgG 
anti-T.gondii with low IgG avidity) and after 34 weeks of 
gestation. From 16 to 34 weeks of gestation, the women 
were treated with the triple combination of SPFA20.

RESULTS

Among 3,168 women referred to the high-risk prenatal 
care clinic at the HUM/UEM during the study period, 530 
were suspected of acute toxoplasmosis. However, only 218 
(6.9%) were included in the follow-up.

Of the 218 pregnant women included in the sample, 
122 (3.85% of 3,168 pregnant women attended at the unit) 
were confirmed as having acute toxoplasmosis, 83 with 
low IgG avidity and 39 with seroconversion during the 
gestational period (Figure 2). For the remaining, 88 had 
inconclusive diagnoses, 69 due to high IgG avidity after 
16 weeks’ gestation and 19 referred from the HUM/UEM 
by the BHU without an IgG avidity test (Figure 3), and there 
were also five cases with recurrent chorioretinitis (2%) and 
three cases (1.3%) who were HIV-positive and were positive 
to IgG anti-T. gondii. 

Figure 1 - Geographic representation of pregnant women attended at the HU/UEM high risk pregnancy outpatient clinic.
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Figure 2 - Cases confirmed in acute phase of toxoplasmosis in pregnant women attended at the high risk ambulatory of the HUM/
UEM from January 2009 to August 2018, Southern Brazil.

Figure 3 - Pregnant women referred to the high risk outpatient clinic of HUM/UEM with inconclusive diagnoses in relation to acute 
toxoplasmosis, from January 2009 to august 2018, Southern Brazil
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Among the 83 pregnant women referred with low IgG 
avidity (Figure 2) there were three foetal deaths, including 
one case with T. gondii DNA detected in peripheral blood 
and positive to IgA anti-T. gondii. There was one case with 
T. gondii DNA detected in the newborns’s peripheral blood 
three days after birth and the pregnant woman was positive 
to IgAanti-T. gondii. None of the 14 amniotic fluid samples 
from this group showed T. gondii DNA or tachyzoites in 
mice (Figure 2).

Of the 39 pregnant women with seroconversion, 10/16 
(63%) were also positive to IgA anti-T. gondii (Figure 2) 
and T. gondii DNA was detected in two (8.3%) peripheral 
blood samples that were partially genotyped (Table 1). In 
this soroconversion group there were also two (second 
and third trimester) foetal deaths and one newborn with 
hepatomegaly and treated with SPFA (Figure 2).

Ultrasound images revealed only 2/218 cases with 
alterations, one with holoprosencephaly and another fetus 
showing intrauterine growth restriction.

Among the 69 pregnant women with high IgG avidity 
but no prenatal care in the first trimester of pregnancy 
(Figure 3), there were two foetal deaths in the third trimester 
and IgA was positive in three out of seven investigated 
(43%). Nineteen pregnant women were referred without an 
IgG avidity test, which was carried out later in the high-risk 
prenatal outpatient clinic (Figure 3).

Regarding maternal treatment, 27/218 (12%) were 
referred to the HUM/UEM using medication, mainly 
spiramycin (Figures 2 and 3). In the HUM/UEM, 38 were 
treated with spiramycin until 16 weeks of gestation, with 
SPFA for >16-34 weeks and with spiramycin until the 
end of gestation; 53 pregnant women started or continued 
with SPFA, being replaced by spiramycin after 34 weeks. 
The treatment was maintained with spiramycin in 127 
(58%) pregnant women, including those who underwent 
amniocentesis and PCR to T. gondii were negative 
(Figures 2 and 3).

Adverse effects of treatment with SPFA were observed 
in 46/91 (50.5%) pregnant women, presenting as vomiting, 
headache and stomachache, with five cases of severe 
maculopapular rashes. Among the 210 pregnant women 
who had live births, 139 (66%) were born in the HUM/
UEM.

DISCUSSION

This study is a follow-up of almost 10 years on pregnant 
women diagnosed with acute toxoplasmosis and aimed to 
contribute to the understanding of human infections by 
T.  gondii in the Northwestern of Parana State, South of 
Brazil. There are few prospective studies in this region that 
have evaluated clinical, laboratory and treatment aspects in 
a follow-up of pregnant women with acute toxoplasmosis. 
However, the difficulties of diagnosis, for various reasons, 
associated with the scarcity of resources in the country, 
have not always enabled a full investigation of the cases.

Considering the 122 pregnant woman with confirmed 
diagnosis, including seroconversion and low IgG avidity, 
the prevalence of acute gestational toxoplasmosis was 
1.21 cases per 1,000 live births in the 15thRH of Parana 
State (there were 100,656 live births in this region during 
the period)24. Another State of Southern Brazil found a 
lower prevalence of 0.57 cases per 1,000 live births25. If 
we consider the number of pregnant women attended at the 
unit (3168) during the period of the study, the prevalence 
was 3.85%. This percentage is well above that found in 
the USA, which is 0.2–1%18. In South America, studies 
have shown variable prevalences of acute infections during 
pregnancy (0.48–5.3%)25-27. This demonstrates the urgent 
need to implement accurate and rapid diagnosis, as well 
as efforts aimed at sanitary structure implementation and 
food education in developing countries. In addition, it has 
been shown that the screening of seronegative pregnant 
women is cost-saving, especially in regions with a high 
prevalence of the infection14,28. During the last few years, 
the general seroprevalence of toxoplasmosis has declined 
in developed countries but this is not the reality in some 
developing countries, where seroprevalence remains stable 
or even increased25. Countries with high seroprevalence in 
the general population also had high rates of acute infection 
in pregnant women28.

In addition, it was not possible to conclude the diagnosis 
in several cases of this study. In Brazil, although serological 
screening for acute toxoplasmosis is recommended in the 
prenatal screening, considering the high prevalence of 
this zoonosis29, difficulties compromising the diagnosis 
are frequently faced. The reasons include late prenatal 
evaluation, serological tests being available only twice 

Table 1 - Profile of Toxoplasma gondii genotypic markers from peripheral blood samples of pregnant women in Parana State, Brazil

Sample SAG1 5SAG2/3SAG2 ALT SAG2 SAG3 BTUB GRA6 C22-8 C29-2 L358 PK1 APICO

TgCTBrcz na III u-1 III III II I na na na I

TgCTBrkz na I II III I II u-2 II na II I

*na = not amplified.
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during gestation for IgM/IgG-negative pregnant women, 
high cost of complementary diagnostic methods, logistics 
and difficulty accessing services in different geographical 
regions. Throughout this study, other efforts have been 
developed such as an educational action between health 
professionals and pregnant women, adding to the support 
of this reference center in gestational toxoplasmosis, with 
the aim of increasing control of this zoonosis30-33.

The serological IgA test was performed in a minority 
of cases due to restricted financial resources, which can be 
considered a limitation of this study, but the test indicates a 
correlation with the 66% of pregnant women with low IgG 
avidity, including cases of foetal deaths and the presence 
of T. gondii DNA in blood or amniotic fluid samples. 
The IgA anti-T. gondii test may be an important tool to 
confirm acute infections, considering that the avidity of 
IgG in some cases remains low for prolonged periods34. 
Although IgA testing may be useful for confirming an 
inconclusive diagnosis, in some cases it is not available 
in public health services.

The molecular evidence of T. gondii in peripheral blood 
and amniotic fluid samples is a useful tool for confirming the 
diagnosis, but detection depends on a minimum burden of 
tachyzoites, which is influenced by the time of infection11. 
The probability is higher when the time of infection is 
known. Two cases of T. gondii DNA were detected, one in 
peripheral blood and one in the amniotic fluid sample. Most 
of the pregnant women did not agree with amniocentesis 
and amniotic fluid collection. It should be noted that this 
technique requires specialized equipment and the correct 
laboratory and hospital infrastructure, which is not the 
reality in developing countries.

It was possible to determine only partial genotypes 
because only a small amount of DNA was recovered in the 
samples, however it was possible to observe differences 
in some loci. In South America, there are countless non-
archetypal genotypes2,10,11,20. Parasite genotypes seem to 
play a role in the virulence of human infections14, and it was 
demonstrated that a higher prevalence of non-archetypal 
T. gondii strains increase the risk of ocular manifestations of 
the disease35. Sanders et al.8, in the same study area, reported 
learning difficulties and high ocular impairment in children 
who were infected in the third trimester of pregnancy. 
These facts contributed to the finding in the present study 
of pregnant women with recurrent retinochoroiditis and 
impaired immune systems.

Although fetal ultrasound analyses are routinely used 
as an additional diagnostic instrument to detect vertical 
transmission and to perform the foetal follow-up, only one 
case of foetal death revealed previous alterations. Similarly, 
Boudaouara et al.36 found no morphological abnormalities 

in ultrasound examinations of foetuses with congenital 
toxoplasmosis.

Determining the most likely period of infection can 
be challenging when the woman’s referral does not occur 
in early pregnancy/infection. In most cases, it was not 
possible to determine precisely the time of infection, 
except in 39  pregnant women with seroconversion 
and in 35 with low avidity and reactive IgA in the first 
trimester. Spiramycin was the most widely used drug 
during pregnancies, although almost half of the pregnant 
women also used SPFA at other times, especially in late 
diagnoses or seroconversions. Studies demonstrated 
that the incidence of congenital toxoplasmosis with 
the use of the triple combination of SPFA was lower 
than with spiramycin, although there was no statistical 
difference37,38. In the present study, in 5/8 cases of foetal 
deaths the pregnant woman was treated with spiramycin. 
The early diagnosis of maternal infection and an earlier 
treatment contributed to reduce the risk of foetal infection 
and sequelae14, with a reduction of cerebral calcifications 
when treatment was given within four weeks after 
maternal infection39. The prenatal treatment reduces the 
risk of mother-to-child transmission when compared to 
those without treatment29. Although these regimens are 
recommended in several countries, there is no consensus 
on the effectiveness of therapy for blocking transmission 
or for the treatment of congenital toxoplasmosis40.

The high occurrence of adverse effects observed 
(50.5%) is an obstacle to the treatment of pregnant women. 
Considering that the gestational treatment has a substantial 
impact on the infants protection17,41, the earliest diagnosis 
and correct treatment must be prioritized. In Brazil, 
susceptible pregnant women (negative serology) must 
have at least three serologies performed during pregnancy, 
according to the recommendation of the guidelines of 
the Ministry of Health42. However, experiences in other 
countries show that in women in whom the infection is 
identified and treated early, the greater the effectiveness in 
reducing fetal infection, or even reducing the severity of 
the manifestations in the infant41,43. Quite similar findings 
were found in a Brazilian research that demonstrated that 
children born to treated women tend to be asymptomatic44. 
Therefore, monthly serology for susceptible women (IgM 
and IgG anti-T. gondii negative) should be considered in 
regions with a high prevalence of toxoplasmosis45,46. 

Unfortunately, in this study, another limitation was that it 
was not possible to follow up 57.6% of the infants. For this 
reason, an upgrade was carried out for health professionals 
at the 15thRH Department of Parana to better serve these 
cases of suspected acute infection and care for susceptible 
pregnant women.
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CONCLUSIONS

This study demonstrated a relevant prevalence of 
acute toxoplasmosis during pregnancy in this region. 
Although restricted to a state of the southern region, it is 
extremely important for understanding the incidence of 
congenital disease in the region, providing perspectives 
for future multicenter studies to evaluate the real incidence 
of congenital toxoplasmosis in Brazil. However, the 
detection of seroconversion during pregnancy occurred 
in a minority of cases, even though it is a reference center 
for toxoplasmosis in Brazil. Failures in the early referral 
of pregnant women under suspicion of acute infections 
and a lack of follow-up of the majority of newborns can 
induce failures in the diagnosis of acute toxoplasmosis in 
pregnancy, as well as of congenital toxoplasmosis. The 
combination of several techniques, including anti‑T. gondii 
IgA testing and protozoan DNA screening, increases 
the diagnostic accuracy. However, the implementation 
of modern diagnostic techniques can raise costs for the 
public health system. The monthly serology of non-reactive 
pregnant women to T. gondii is a fundamental control 
mechanism, especially in developing countries with a high 
prevalence of toxoplasmosis and genotypic diversity of the 
parasite.
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