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Abstract Objective To describe a population of pregnant women diagnosed with toxoplasmo-
sis and their respective newborns, describing the hospital protocol for treatment and
follow-up.
Methods Retrospective cohort of pregnant women with acute toxoplasmosis infec-
tion and risk of transplacental transmission who were sent to the Fetal Medicine Group
of Hospital de Clínicas de Porto Alegre (HCPA) between - January 1, 2006 and December
31, 2016. All patients with confirmed disease were included. The diagnostic protocol
and treatment were applied; a polymerase chain reaction (PCR) analysis of the amniotic
fluid was used to diagnose toxoplasmosis and determine the treatment. The newborns
were followed up at the pediatric outpatient clinic specializing in congenital infection.
The patients who were not followed up or were not born in the HCPA were excluded.
Results A total of 65 patients were confirmed to have gestational toxoplasmosis; 40
performed amniocentesis, and 6 (15%) were identified as having positive PCR in the
amniotic fluid. In five of those cases, this result associated with the gestational age
defined the triple therapy during pregnancy, and in one case, it defined the mono-
therapy (advanced gestational age). A total of 4 of these newborns were treated from
birth with triple therapy for 10months, 1 was not treated (due tomaternal refusal), and
1 progressed to death within the first 54 hours of life due to complications of congenital
toxoplasmosis. Of the 34 remaining cases with a negative PCR, 33 were treated with
monotherapy and 1 was treated with triple therapy (ultrasound findings); of these
children, 9 (26.5%) presented negative immunoglobulin G (IgG), 24 (70.6%) presented
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positive IgG (but none presented positive immunoglobulin M [IgM]), and 1 (2,9%)
presented alterations compatible with congenital disease and started treatment with
the triple therapy soon after birth. Out of the total sample of 60 patients, among the 25
who did not perform amniotic fluid PCR, 5 were treated with triple therapy (ultrasound
findings/prior treatment) and 20 patients were submitted to monotherapy; only two
newborns underwent treatment for congenital toxoplasmosis. Among the 65 cases of
gestational toxoplasmosis, 6 (9,2%) children had a diagnosis of congenital toxoplas-
mosis, and 2 patients with triple therapy felt severe adverse effects of the medications.
Conclusions The present study suggests that research on PCR screening of the
amniotic fluid may be useful to identify patients with a higher potential for fetal
complications, who may benefit from the poly-antimicrobial treatment. Patients with
negative PCR results must continue to prevent fetal infection with monotherapy,
without risk of fetal or maternal impairment.

Resumo Objetivo Descrever uma população de pacientes diagnosticadas com toxoplasmose
na gestação e seus respectivos recém-nascidos, relatando o protocolo do hospital
durante o tratamento e seguimento.
Métodos Coorte retrospectiva de gestantes com infecção aguda por toxoplasmose e
risco de transmissão transplacentária, encaminhadas para acompanhamento pelo Grupo
deMedicina Fetal doHospital deClínicasdePortoAlegre (HCPA) entre1ode janeirode2006
e 31 de dezembro de 2016. Todas as pacientes com doença confirmada foram incluídas. O
protocolo de diagnóstico e tratamento foi aplicado; uma análise da reação em cadeia da
polimerase (RCP) no líquido amniótico foi utilizada para diagnosticar a toxoplasmose e
determinar o tratamento. Os recém-nascidos foram acompanhados no ambulatório de
pediatria especializadoem infecções congênitas. Pacientes que não foramseguidas ou cujo
parto não foi feito no hospital foram excluídas.
Resultados A toxoplasmose gestacional foi confirmada em 65 pacientes; 40 realizaram
amniocentese, e 6 (15%) foram identificadas com RCP positiva no líquido amniótico. Este
resultado associado à idade gestacional definiu a terapia tríplice durante a gestação em 5
casos, e a monoterapia em 1 caso (por idade gestacional avançada). Quatro destas crianças
foram tratadas desde o nascimento com terapia tríplice por 12meses, 1 não foi tratada (por
recusa materna), e 1 evoluiu com óbito dentro das primeiras 54 horas de vida devido a
complicações da toxoplasmose congênita. Dos 34 casos remanescentes com RCP negativa,
33 foram tratados com monoterapia, e 1 foi tratado com terapia tríplice (por achados
ultrassonográficos); destes recém-nascidos, 9 (26,5%) tiveram imunoglobulina G (IgG)
negativa, 24 (70,6%) tiveram IgG positiva, mas nenhum apresentou imunoglobulina M
(IgM) positiva, e 1 (2,9%) apresentou alterações compatíveis comdoença congênita e iniciou
a terapia tríplice logo após o nascimento. Entre as 25 pacientes que não fizeram RCP no
líquido amniótico, 5 foram tratadas com terapia tríplice (por achados ultrassonográficos/
tratamento prévio) e 20 receberam monoterapia; somente 2 recém-nascidos receberam
tratamento para toxoplasmose congênita. Entre os 65 casos de toxoplasmose gestacional,
6 (9,2%) recém-nascidos tiveram o diagnóstico de toxoplasmose congênita. Um total de
2 pacientes submetidas à terapia tríplice apresentaram efeitos adversos severos das
medicações utilizadas.
Conclusão Este estudo sugere que a triagem da RCP para toxoplasmose do líquido
amniótico pode ser útil no rastreamento de pacientes com maior potencial para
complicações fetais, que podem se beneficiar do tratamento poli antimicrobiano.
Pacientes com RCP negativa devem continuar a prevenir a infecção fetal com
monoterapia, sem risco de comprometimento fetal ou materno.
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Introduction

Toxoplasmosis is caused by the protozoanToxoplasma gondii,
and has domestic and wild cats as the definitive host.
Infection by this parasite in humans may occur through
water and foods contaminated by oocysts, or it may be
congenital, when the pregnant woman becomes contami-
nated during pregnancy and the etiologic agent crosses the
placental barrier.1,2

It is estimated that 1/3 of theworld population is infected,
but prevalence varies in different regions. In Brazil, seroprev-
alence varies between 42% and 90% of the population. In the
congenital form, the worldwide incidence is also variable,
and it is estimated that between 1 and 10 children are born
infected for every 10,000 live births. In Brazil, according to
data from the Ministry of Health, there are studies showing
rates between 3 and 20 cases per 10,000 live births.3,4

The disease is usually asymptomatic in most patients.
However, in the congenital form, sequelae in the fetus can be
severe and irreversible. Some infected by the intrauterine
parasite can be born without complications and present
changes during the first year of life, in childhood, or even
in adult life. Among the clinical findings, the following
stand out: cerebral calcifications, chorioretinitis, blindness,
delayed neuropsychomotor development, microcephaly,
hydrocephalus, bulging fontanelle, meningoencephalitis,
strabismus, hepatosplenomegaly, rash, petechiae, jaundice,
and pneumonia.4–8

During the prenatal period, serological screening can be
performed, making it possible to identify susceptible
patients and perform primary prevention. It also enables
the detection of acute infection by T. gondii and guides
treatment to reduce the probability of fetal transmission,
which is close to 40% in untreated women. The incidence of
fetal infection is higher when the disease is acquired in the
third trimester compared with the first trimester, but the
severity of the involvement is greater when maternal infec-
tion occurs in the first trimester.1,3,9–12

In pregnant women with exams that suggest acute infec-
tion, it is necessary to determine whether there is any
impairment to the fetus. In these situations, one can perform
amniocentesis to detect the presence of the parasite’s DNA in
the amniotic fluid through the polymerase chain reaction
(PCR) method. The recommended gestational age for amnio-
centesis is over 18 weeks. A detailed ultrasound evaluation
should also be performed to detect possible changes, such as
hydrocephaly, microcephaly and intracranial calcifications.
When cases of acute infection in pregnancy are identified, it
is possible to perform treatments and reduce the risks of fetal
complications.13–15 In the presence of changes in the ultra-
sound examination, the procedure with an evaluation of the
amniotic fluid followed by treatment is recommended.

There are difficulties in defining the diagnosis of
congenital infection in newborns, even in cases in which
the treatment was performed during gestation, because the
anti-toxoplasma immunoglobulin G (IgG) levels identified
may be those transmitted passively by the mother, and do
not represent the endogenous antibodies of the child. In

cases of diagnostic doubts or confirmed congenital infection,
it is important to refer such patients to follow-up in a
specialized service.3,4

In Brazil, the Ministry of Health has established a protocol
to perform the serological screening and the follow-up of
each case diagnosed. In endemic regions, the recommenda-
tion is to carry out the screening with immunoglobulin M
(IgM) and IgG at the first prenatal visit. In seronegative
pregnant women, they recommend repeating the titers
quarterly. For those with positive IgM and IgG titers, the
research should continue with the IgG avidity test, and if
the result indicates a recent infection, the patient should be
referred to a specialized high-risk prenatal service.4,13,14 All
patients with diagnosis of toxoplasmosis in pregnancy and
ultrasound findings have indication of triple therapy with
sulfadiazine/pyrimethamine/folinic acid according to the
gestational age. For the other patients, the medication of
choice is spiramycin. Treatment is often initiated prior to
performing the ultrasonography and further investigation
because of the delay in access to the specialized service.

The aim of the present study was to describe a population
of pregnant women at risk for transplacental transmission of
toxoplasmosis, as well as their newborns, to identify the
incidence of the congenital form of the disease, while also
describing the protocol of Hospital de Clínicas de Porto
Alegre (HCPA), Southern Brazil, for the follow up of these
cases from pre-natal care up to the first year of life of the
newborns, to determine the placental transmission through
PCR in the amniotic fluid, and to describe the treatments
performed, the maternal adverse effects, and the complica-
tions in the fetuses and children.

Methods

A retrospective cohort was performed based on the analysis
of medical records. The study periodwas between January 1,
2006, and December 12, 2016. The study population was
composed of pregnant women referenced from basic units of
the Brazilian unified health system to the Fetal Medicine
Group of the HCPA with suspected toxoplasmosis infection,
and their respective children. All of the pregnant women
referred to the study repeated the IgM and IgG serological
tests for toxoplasmosis at the first visit to the outpatient
clinic, and were also asked to test the avidity for IgG anti-
toxoplasma. Patients with positive serology for IgM and IgG
and low IgG avidity were confirmed with acute toxoplasmo-
sis. Those with positive serology and high IgG avidity after
the 16th week of pregnancy were considered cases of acute
disease, aswell as patientswith positive IgM and IgGwho did
not undergo the IgG avidity test. The inclusion criterion was
patients with confirmed/considered acute disease, and the
exclusion criteria were patients who were lost to follow-up
in the fetal medicine outpatient clinic, and those who were
not born in the HCPA. Patients with acute toxoplasmosis
during pregnancy could choose to perform a fetal infection
investigation through amniocentesis to detect the DNAof the
parasite in the amniotic fluid through PCR. Amniocentesis
was performed in patients with more than 16 weeks of
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gestational age (due to their availability to undergo the
exam). The method was used to indicate the treatment
according to the protocol of the Fetal Medicine Group of
the HCPA, and the pregnant women with positive PCR,
considered as having the fetal disease, would be treated
with the triple therapy (sulfadiazine/pyrimethamine/folinic
acid), while those with negative results, considered as not
having the fetal disease, would be treated only with spira-
mycin (or azithromycin in case spiramycinwas not available)
tominimize the adverse effects. The patients also underwent
serial ultrasonography to evaluate the fetal anatomy. The
ultrasound and the collection of amniotic fluid were per-
formed by the same professional. Patients undergoing triple
therapy underwent blood counts periodically (every 15 to 30
days), and were monitored for adverse side effects.

The pregnant patients who did not undergo amniocente-
sis were treatedwith spiramycin and serial ultrasonography.
In cases in which fetal impairment was suspected, the
treatment was modified to triple therapy. The children of
these pregnant women were followed up at the congenital
infections outpatient clinic, where they performed clinical,
neurological and ophthalmologic evaluations, serological
and laboratory tests (IgG and IgM), cerebrospinal fluid
examination, and imaging tests (ultrasound and tomogra-
phy) of the central nervous system. The follow-up of these
newborns occurred from the neonatal period until the
confirmation, or not, of congenital infection. The maternal
variables studied were: maternal age, ethnicity, schooling,
parity, gestational age at the time of the tests, serological
results (IgM, IgG and avidity for IgG), type of treatment for
toxoplasmosis, and adverse events. The variables of the
newborns and children studied were: sex, birth weight,
serological IgG and IgM results, congenital toxoplasmosis,
treatment performed and period, and sequelae. The data
analysis was performed using the Stata (StataCorp, LLC,
College Station, TX, US) software, version 13.0; the categori-
cal variables were described in absolute and relative fre-
quencies, and the numerical variables were presented
through the mean, standard deviation and amplitude. The
study was approved by the Ethics in Research Committee of
the HCPA (Report Number: 1.731.318). The authors signed a
commitment form for the use of the medical records. All
patients were advised about the disease, the risk of fetal and
child compromise in the long term, the possibilities of the
treatment and its risks, and the importance of postnatal
follow-up. They consented to the use of the data in the
research.

Results

During the study period, 2,110 new consultations were
performed at the fetal medicine outpatient clinic of the
HCPA, including suspected malformations and syndromes.
Of these, 171 (8.1%) patients were referred due to suspicion
of fetal infection. Among the infectious cases, suspected
toxoplasmosis during gestation was the main cause of refer-
ral to the outpatient clinic, accounting for 67.3% (115
patients) of the cases. The other referrals were: 13.4% (23)

with suspected syphilis during gestation, and 19.3% (33)
with other infections during gestation (►Fig. 1).

Out of the 115 patients referred for suspected gestational
toxoplasmosis, 16 (13.9%) were excluded for not attending
the follow-up in the outpatient clinic, and 33 (28.7%) were
evaluated, and it was confirmed that they had a disease prior
to the current gestation; for this diagnosis, pre-pregnancy
tests were used in the analysis (data from previous pregnan-
cies or pre-conception evaluation), as well as the results of
new serological tests (IgM and IgG repetition, avidity test for
IgG collected before the 16th week, with high avidity).
Among these 115 patients, there was only 1 case (0.9%) of
false positive IgM; this patient repeated the serologies,
and both tests presented negative results. Thus, there were
65 (65.6%) pregnant women referred with gestational
toxoplasmosis.

Given the strong suspicion or the diagnosis of acute
infection in pregnancy due to toxoplasmosis, the HCPA
protocol indicates the possibility of investigating fetal infec-
tion through amniocentesis, explaining the risks and benefits
of follow-up research. In the population of interest of this
study, 61.5% (40 cases) of the patients chose to perform the
fetal infection investigation through the invasive procedure,
and amniocentesis to collect amniotic fluid followed by PCR
to detect T. gondii DNA. The amniocentesis was performed in
patientswith gestational age� 16weeks, and the samplehad
a mean gestational age of 23 weeks (minimum of 16 and
maximum of 31 weeks). Among those who opted for this
procedure (40 women), 15% (6 women) had positive PCR and
85% (34 women) had negative results. The result of the PCR
associated to gestational age enabled us to define the best
treatment option for each case, according to the protocol
described in ►Fig. 1.

A total of 6 (15%) cases of positive PCR were identified in
the amniotic fluid of the pregnant women; 5 were treated
with triple therapy plus spiramycin, and 1, with monother-
apy (due to advanced gestational age). Triple therapy for 10
monthswas the treatment prescribed for 4 of these children;
1 was not treated because themother refused the treatment,
and 1 progressed to deathwithin thefirst 54 hours of life due
to complications of congenital toxoplasmosis. Regarding the
incidence of sequelae, one newbornwas seriously affected by
the congenital disease, and despite the postnatal treatment
with triple therapy, the patient developed neurological,
ophthalmological and hearing disorders. There was also
another case of a newborn who was equally treated due to
alteration in the ear test, but without neurological im-
pairment or ocular lesions identified in the long-term
follow-up. Among the 34 cases with negative PCR, 33
(97.1%) were treated with monotherapy and 1 (2.9%) was
treatedwith triple therapy (ultrasoundfinding of hydrops). Of
these 34 children, 9 (26.5%) presented negative IgG, 24 (70.6%)
presented positive IgG, but none presented positive IgM;
1 (2.9%) presented alterations compatible with congenital
disease, and underwent the triple therapy soon after birth.
According to the pediatric protocol, newborns with positive
IgG were followed up until the titers were negative and the
possibility of vertical infectionwas excluded. The average time
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to reach negative IgG titers in these patients was of 6 months
(between 2 and 10months). Thus, there were 4 (10%) cases of
congenital toxoplasmosis out of the 40 cases submitted to
amniocentesis (3 cases in the groupwith positive PCR and 1 in
the groupwith negative PCR). The correlation betweenmater-
nal and newborn serologies in patients who underwent PCR
are described in ►Table 1.

A total of 25 (38.5%) patients did not perform the amnio-
centesis. Out of these, 5 (20%) underwent the triple therapy
(due to the maintenance of the prior treatment and/or
ultrasound alterations compatible with congenital toxoplas-
mosis), and 20 (80%) were submitted tomonotherapy. In this
group, only two newborns underwent treatment for congen-

ital toxoplasmosis: one due to cerebral calcifications still in
the prenatal period, identified by ultrasonography per-
formed at the service, and the other because of high IgG
titers. There was also 1 death in this group, but it was related
to the associated maternal pathology: the patient had a
diagnosis of gestational diabetes, made use of insulin, and
intrauterine death occurred in the 37th week.

Of the total 65 cases of gestational toxoplasmosis included
in the present study, 6 (9,2%) fetuses had diagnoses of
congenital toxoplasmosis.

There were no miscarriages related to toxoplasmosis in
the present study. There were no other complications due to
amniocentesis either.

Fig. 1 Diagnosis, treatment and follow-up flowchart of toxoplasmosis infection in pregnancy at Hospital de Clínicas de Porto Alegre (HCPA,
2006–2016). Notes: �Due to advanced gestational age; ��due to ultrasound findings; ���due to the maintenance of prior treatment and/or
ultrasound alterations compatible with congenital toxoplasmosis.
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The ultrasonographic evaluation performed in the prenatal
period detected 6 fetuses with malformations of variable
severity, but only 2 were related to vertical infection by the
parasite. In both cases, changes were observed in the central
nervous system, such as cerebral ventriculomegaly and peri-
ventricular calcifications, comprising 5% of all cases (►Fig. 2).
These newborns received treatment: one in the group that
performed amniocentesis, and one in the group that did not.
The other changes were not related to toxoplasmosis.

When calculating the validity of the PCR compared with
the gold standard, the diagnosis of congenital toxoplasmosis
through the follow-up of the newborn until 1 year with
clinical evaluations and complementary tests, we found a
sensitivity and a negative predictive value of 100%, a speci-
ficity of 92%, and a positive predictive value of 50%.

Among the patients who underwent prenatal treatment,
two cases of serious adverse reactions resulting from the use
of the triple therapywere identified. These patients belong to
the group that chose not to perform amniocentesis to
investigate fetal impairment, but they underwent triple
therapy during gestation.

The mother of one of these two cases was a 21-year-old
female on her second pregnancy with a sickle cell trait. She
presented exams suggestive of gestational toxoplasmosis, but
chose not to carry out the fetal investigation and began treat-
ment with the triple therapy. After one month of medication,
during the 33rdweekof gestation, the patient sought treatment
with the following symptoms: diffuse erythematous maculo-
papular cutaneous rash on the limbs, torso, back and face,
odynophagia and fever. The diagnostic hypothesis was drug
rash and medullary suppression by the use of sulfadiazine and
pyrimethamine without the proper replacement of the folinic
acid.Uponadmission,herhemogramrevealeda leukocytecount
of 2,030 (1% of myelocytes and 2% of sticks), 9.5 of hemoglobin,
and 126,000 platelets. After two days, her leukocyte count
increased to 2,680, with 7% of sticks and 2% of metamielocytes.
Despite the treatment with folinic acid, she presented clinical
worsening, with the following symptoms: jaundice, fever, and
abnormal liver enzymes, butwith anormal coagulogram,which
suggests the hypothesis of acute hepatitis secondary to sulfadi-
azine and dress syndrome (severe exanthema, systemic symp-
toms, fever and hepatic alteration) respectively.

Theotherpatientwas inherfirstgestation; shewas19years
old, previously healthy, had examinations suggestive of acute
toxoplasmosisduring pregnancy, andchosenot toundergo the
amniocentesis. She had taken azithromycin for 20 days
because she had not found spiramycin in pharmacies. After
the identification of cerebral calcifications on the ultrasound
performed by the fetal medicine team of the HCPA, she was
submitted to the triple therapy. After 1month of taking the
medication, during the 33rdweekof gestation, she sought care
with the following symptomatology: generalized papular
cutaneous rash, fever, conjunctivitis and oral ulcers. Varicella
andpharmacodermia by sulfadiazinewere among thehypoth-
eses for the causes of these symptoms.

Table 1 Correlation between maternal and newborn serologies in patients who underwent the polymerase chain reaction

Mother
IgM and
IgG

Mother
IgG avidity

PCR in
amniotic
fluid

Treatment of
the mother

Newborn
IgM

Newborn
initial
IgG

Treatment of
the newborn

Newborn
Follow-up
IgG

Positive PCR
in the
amniotic fluid
(n¼ 6)

R Low (n¼ 3);
NP (n¼ 3)

Positive Monotherapy
(n¼ 1); Triple
scheme plus
spiramycin
(n¼ 5)

R (n¼ 2);
NR (n¼ 4)

R Triple scheme
(n¼ 4);
NP (n¼ 2)

R (n¼ 2);
NR (n¼ 2);
NP (n¼ 2)�

Negative PCR
in the
amniotic fluid
(n¼ 34)

R Low (n¼ 14);
High after
16th week
(n¼ 8);
NP (n¼ 12)

Negative Monotherapy
(n¼ 33);
Triple scheme
(n¼ 1)

NR NR (n¼ 9);
R (n¼ 25)

Triple scheme
(n¼ 1);
NP (n¼ 33)

R (n¼ 1);
NR (n¼ 33)

Abbreviations: IgG, immunoglobulin G; IgM, immunoglobulin M; NR, not reagent; NP, not performed; PCR, polymerase chain reaction; R, reagent.
Note: �In one case of positive PCR in the amniotic fluid, no treatment was performed due to themother’s refusal, and in another case, due to newborn
death by complications of congenital toxoplasmosis with 54h of life.

Fig. 2 Ultrasound image of cerebral ventriculomegaly and periven-
tricular calcifications.
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Discussion

The indication for serological screening for toxoplasmosis
during gestation is not a consensus worldwide due to the
varied seroprevalence in different regions. There are coun-
tries that advocate screening for all pregnant women, while
others only investigate the infection when there are fetal
alterations or a clinical condition suggestive of the disease. In
Brazil, the Ministry of Health recommends the inclusion of
toxoplasma serologies in the examinations requested at the
first prenatal visit. Such a measure makes it possible to
identify immune pregnant women (only IgG positive), sus-
ceptiblewomen (IgMand IgG negative), and thosewith acute
infection and a risk of vertical transmission.4,11,13,14,16–18

The isolated presence of M-type anti-toxoplasma immu-
noglobulin is not the best approach to identify gestational
toxoplasmosis, as found in the present study and in the
literature. Additional exams such as IgG anti-toxoplasma
dosing and IgG avidity help identify acute infections.18–20

The avidity test for IgG is most useful when it is performed
before 16weeks of gestation. A result of high avidity suggests
infection prior to the current pregnancy. Excluding the
hypothesis of current acute infection enables a normal
prenatal follow-up and eliminates the need for treatment
or additional investigations, as occurred in the present
study.13,14,18,21

The Brazilian Ministry of Health protocol does not include
amniocentesis for the investigation of fetal infection. One can
assume that some of the reasons for this decision may be the
following: the need for an available qualified professional at
public health centers and a laboratory with PCR technology,
both of which could be hard to find in Brazil; and the high
operational costs and possible maternal-fetal risks.4,13,14

The prenatal patients in the sample who were diagnosed
with acute toxoplasmosis infection during gestationwere able
to choose whether to continue the fetal investigation through
amniocentesis to screen for the DNA of the parasite in the
amnioticfluid. Themeangestational age for the amniocentesis
was 23 weeks, which is in line with the recommended age in
the literature.22 Positive PCR results in the amniotic fluid
determine which patients require triple therapy.17,23

The ultrasonographic alterations related to vertical trans-
mission, which were only detected in two fetuses in the
present study, were: cerebral ventriculomegaly and periven-
tricular calcifications. The findings suggestive of fetal infec-
tion by T. gondiimay arise during gestation, and have already
been described in the literature. These findings highlight the
importance of serial fetal evaluation with ultrasonography
for follow-up counseling and postnatal prognosis.3,17,18,24

Our study identified vertical transmission rates of 9.2% in
patientsundergoing treatmentduringpregnancy;other studies
have identified prevalence rates of 9.9%.25,26 The follow-up of
patients with negative PCR results suggests that continuing the
preventionof fetal infectionwithspiramycinmonotherapydoes
not compromise fetal health, and prevents maternal exposure
to medications that have potential for complications. The
specificity of the PCR found in the present study is similar to
that found in the literature, and the negative predictive value of

100% should also be highlighted, despite the small group of
patients.3,7,19,21,27,28 In the present study, there was a single
case in which the newborn, though initially presenting with a
negative PCR, was diagnosed as having congenital toxoplasmo-
sis after the follow-up, and went on to develop many types of
sequelae from the disease.

The most frequent types of sequelae resulting from
congenital toxoplasmosis are ocular, neurological and audi-
tory impairments. Ocular sequelae are the most frequently
described in Brazil, and theywere also identified in one of the
newborns in our sample, who presented with other associ-
ated sequelae.4,6,7,19,29

Positive IgM in newborns enables the diagnosis of con-
genital infection. Positive IgG titers for this disease are
evaluated serially. In the present study, the mean time until
the IgG titers became negative in non-diseased children was
of 6 months, which is similar to that found in other articles.
These data reinforce the importance of pediatric follow-
ups.3,4,20,30,31

In the present study, the cases of miscarriage due to
congenital infection by the parasite, of gestational loss, and
of premature rupture of membranes were not observed as
complications of having performed amniocentesis. It is
known that such an invasive procedure in fetal medicine
presents a rate of 1% of risks of complications. These data
suggest that the procedure is safe and low-risk when per-
formed by a trained professional.2,4,32

The treatments performed by the pregnant women in the
present study correspond to the medications recommended
for the disease: triple therapy (sulfadiazine, pyrimethamine
and folinic acid) and spiramycin. The use of azithromycin has
been identified as an alternative for pregnant women who
cannot find spiramycin. This drug is described in the litera-
ture as a therapeutic option, especially in immunocompro-
mised patients, but more studies are necessary to validate
this approach in pregnant women.18,23,26,33–37 Although
infrequent, triple therapy may lead to serious complications.
Prescribing these medications for all patients who become
infected in the third trimester and do not perform the
propaedeutic study for fetal research may increase the risk
of adverse reactions in individuals who may not need these
drugs. The adverse reactions that may occur due to the triple
therapy are potentially serious, even life-threatening, as
described in the literature and observed in the present study.
Therefore, caution should be exercisedwhen selecting which
pregnantwomenwill indeed benefit from the treatment, and
they must be informed of the importance of taking folinic
acid and seeking medical attention quickly if any side effects
of the medications are identified.13,14,23,38

The limitations of the present study are the small number
of patients and the fact that information was obtained
through the retrospective collection of data in medical
records, rather than through prospective studies.

In conclusion, epidemiological studies to identify the
regional profiles of populations are an important step toward
the definition of screening approaches, and of the primary
and secondary types of prevention, to reduce the sequelae and
complications of congenital toxoplasmosis. The small number
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of patients in the present study did not enable us to determine
the efficacy of the treatment, but the study suggests that PCR
screening in the amniotic fluid may be useful to select the
patients with a higher potential for fetal complications who
may benefit from the poly-antimicrobial treatment. According
to the limited evidence available to date, patientswithnegative
PCR results may continue to prevent fetal infection with
spiramycin monotherapy, without compromising fetal or ma-
ternal health. Randomized clinical trials are also required to
determine the best therapeutic approach when dealing with
gestational toxoplasmosis.
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