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ABSTRACT

Objective: To analyze the diagnostic and therapeutic ap-
proach of pregnant women with positive IgM test for toxoplas-
mosis and the follow-up of their children in a public hospital 
of Rio de Janeiro, Brazil. 

Methods: This cross-sectional retrospective study from 2003 
to 2006 enrolled 98 pregnant women with positive IgM test for 
toxoplasmosis and 99 children. The follow-up of the children 
with or without congenital infection was reviewed, as well as 
the clinical presentation of those with congenital infection and 
the laboratory tests used to diagnose the infection by Toxoplasma 
gondii during pregnancy.

Results:  Toxoplasmosis was diagnosed in the second and 
third trimesters of pregnancy in 76 patients. In 36 pregnant 
women, determination of the serum levels of IgM was the only 
laboratory method used to diagnose the infection. Low IgM 
levels analyzed by ELFA were detected in 49 pregnant women. 
IgG avidity test was performed in 62 patients and in 13% of 
them the exam was carried out during the first trimester of 
pregnancy. Specific treatment for toxoplasmosis was applied 
in 93 women. Vertical transmission rate was 4%. Clinical 
manifestation of congenital toxoplasmosis was found in all 
infected children. All non-infected children showed a decrease 
in  IgG serum  levels  for toxoplasmosis during the follow-up. 
The mean age for negativation of IgG serum levels in these 
children was 5.4 months. 

Conclusions: Our results suggest that the use of a positive 
IgM test to toxoplasmosis as the only antibody marker to detect 
recent infection has a limited value. 

 Key-words: toxoplasmosis; prenatal diagnosis; toxoplas-
mosis, congenital; infant, newborn. 

RESUMO

Objetivo: Avaliar a abordagem diagnóstica e terapêutica da 
toxoplasmose de gestantes que apresentaram IgM positiva para 
a doença e o acompanhamento de seus filhos em um hospital 
público no Rio de Janeiro, RJ. 

Métodos: Estudo transversal retrospectivo de 2003 a 2006, 
realizado por meio da análise dos prontuários de 98 gestantes 
com sorologia IgM positiva para toxoplasmose e seus filhos 
(99 crianças). O seguimento das crianças com e sem infecção 
congênita foram analisados, assim como a apresentação clínica 
daquelas com infecção congênita e os testes diagnósticos utili-
zados para identificar a infecção pelo Toxoplasma gondii durante 
a gestação.

Resultados: O diagnóstico sorológico foi realizado em 76 
pacientes no segundo e terceiro trimestre gestacional. Em 36 
gestantes, a determinação dos níveis séricos de IgM foi o único 
teste diagnóstico realizado para infecção pelo toxoplasma. Em 
49 gestantes, os índices de IgM, pela técnica ELFA, foram 
baixos. O teste de avidez de IgG foi realizado em 62 gestantes 
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e somente 13 o realizaram no primeiro trimestre gestacional. 
O tratamento específico para toxoplasmose foi empregado em 
93 gestantes. A taxa de transmissão vertical foi de 4%. Mani-
festações clínicas de toxoplasmose congênita foram encontradas 
em todas as crianças infectadas. Todas as crianças não infectadas 
apresentaram declínio de IgG específica para toxoplasmose ao 
longo do acompanhamento ambulatorial; a idade média de IgG 
comprovadamente negativa nessas crianças foi de 5,4 meses. 

Conclusões: Os resultados sugerem que uma sorologia 
positiva para IgM, como um único marcador sorológico para 
detectar infecção recente, tem um valor limitado. 

Palavras-chave: toxoplasmose; diagnóstico pré-natal; toxo-
plasmose congênita; recém-nascido.

RESUMEN

Objetivo: Evaluar el abordaje diagnóstico y terapéutico de 
la toxoplasmosis de gestantes que presentaron IgM positiva 
para toxoplasmosis y el seguimiento de sus hijos en un hospital 
público de Rio de Janeiro, Brasil. 

Métodos: Estudio transversal retrospectivo de 2003 a 2006, 
realizado mediante el análisis de los prontuarios de 98 gestantes 
con serología IgM positiva para toxoplasmosis y sus hijos (99 
niños). El seguimiento de los niños con y sin infección congénita 
fue analizado, así como la presentación clínica de aquellos con 
infección congénita y las pruebas diagnósticas utilizadas para iden-
tificar la infección por el Toxoplasma gondii durante la gestación.

Resultados: El diagnóstico serológico fue realizado en 76 
pacientes (77%) en el 2º y 3er trimestres gestacionales. En 36 
gestantes (37%), la determinación de los niveles séricos de IgM 
fue la única prueba diagnóstica realizada para infección por el 
toxoplasma. En 49 gestantes (50%), los índices de IgM, por 
la técnica ELFA, fueron bajos. La prueba de avidez de IgG fue 
realizada en 62 gestantes (63%) y solamente 13 la realizaron du-
rante el primer trimestre gestacional. El tratamiento específico 
para toxoplasmosis fue empleado en 93 gestantes (95%). La tasa 
de transmisión vertical fue de 4%. Manifestaciones clínicas de 
toxoplasmosis congénita fueron encontradas en todos los niños 
infectados. Todos los niños no infectados presentaron reducción 
del IgG específico para toxoplasmosis y, a lo largo del seguimien-
to ambulatorial, el promedio de edad de IgG comprobadamente 
negativa en estos niños fue de 5,4 meses. 

Conclusiones: Los resultados sugieren que una serología 
positiva para IgM como único marcador serológico para de-
tectar la infección reciente tiene un valor limitado en detectar 
infección reciente. 

Palabras clave: toxoplasmosis; diagnóstico prenatal; toxo-
plasmosis congénita; recién nacido.

Introduction

If pregnant women become infected by Toxoplasma gondii, 
there can be serious consequences for the fetus, including 
miscarriage, restricted intrauterine growth, prematurity and 
neurological and ophthalmic disorders(1). Several studies con-
ducted in Brazil have found seroprevalence rates varying from 
42 to 90%(2). Once an expectant mother has become infected, 
the global risk of fetal infection is 40%. However, the level of 
risk varies depending on the gestational age at which the mother 
acquires the infection and is lowest in the first trimester and 
greatest in the third(3).  

It is crucial to diagnosis infections during pregnancy while 
they are still acute, since it is generally during this period that an 
expectant mother runs the risk of transmitting the disease to her 
fetus(4). Since the majority of infections of both pregnant women 
and newborn infants are asymptomatic, laboratory tests should be 
used to diagnose gestational acute toxoplasmosis and congenital 
toxoplasmosis so that they can be treated promptly(5). 

The most widely-used method for diagnosing acute infec-
tions is by detecting IgM antibodies specific for toxoplasmosis. 
The value of this test is, however, limited, since it can be posi-
tive for a long time after the acute infection(6). It is therefore 
necessary to employ other methods to diagnose the acute 
infection in pregnant women, such as pairing IgM and IgG 
serology with a 3-week interval(4) and the IgG avidity test at 
the start of the gestation(7). In cases of acute maternal infections 
or when serological tests lead to a high degree of suspicion that 
an infection has been acquired during gestation, amniocentesis 
should be performed and polymerase chain reaction (PCR) 
used to test an amniotic fluid sample(8). This test has good ac-
curacy and has become the procedure of choice for diagnosing 
fetal infections(9). Real-time PCR analysis offers sensitivity of 
92.2%(10). Additionally, fetal morphology should be monitored 
with ultrasound throughout pregnancy(11). Placental examina-
tion aids with diagnosis of congenital toxoplasmosis if T. gondii 
has been isolated from specimens or if there are histopathological 
findings suggestive of the infection(12). 

The recommended treatment for expectant mothers is with 
spiramycin or with sulfadiazine, pyrimethamine and folinic 
acid, depending on the stage of gestation and whether fetal 
infection has been confirmed(13). Questions have been raised 
about the efficacy of spiramycin for preventing congenital 
infections(14,15). Notwithstanding, diagnosis of congenital 
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toxoplasmosis during the neonatal period can be difficult, which 
is why it is necessary to conduct both serological and clinical 
follow-up in order to rule out or confirm infections(16). IgG 
antibodies detected in the newborn maybe a manifestation of 
a maternal infection caused by passive antibody transfer. This 
is why tests are generally used to detect both IgA and IgM in 
order to diagnose infection in a child(17). The efficacy of treating 
children with congenital infections for 1 year using sulfadiazine, 
pyrimethamine and folinic acid has been confirmed and this 
treatment is associated with a reduction in childhood sequelae, 
primarily neurological and ophthalmic(15).

The objectives of this paper are to describe the diagnostic and 
therapeutic management of toxoplasmosis during the prenatal 
care of 98 mothers who tested IgM positive for toxoplasmosis 
and to analyze the vertical transmission rate and clinical and 
laboratory data for infected and uninfected children and compare 
the infected and uninfected children who were followed up at 
the Instituto Fernandes Figueira (IFF – FIOCRUZ, RJ, Brazil). 

Method

This was a cross-sectional, descriptive and retrospective study 
based on an analysis of medical records at the Instituto Fernandes 
Figueira. The study population comprised expectant mothers 
who had IgM serology results positive for toxoplasmosis during 
pregnancy and their children, who were monitored for 4 years 
(January 1, 2003 to December 31, 2006) at a pediatric infectious 
diseases clinic for suspected congenital toxoplasmosis. 

The study enrolled all expectant mothers who had specific 
IgM serology positive for toxoplasmosis during gestation and 
who received their prenatal care at the IFF clinic and whose chil-
dren were followed-up at the IFF pediatric infectious diseases 
clinic until a diagnosis of congenital Toxoplasma gondii infection 
was confirmed or ruled out. 

All of the expectant mothers and children studied had tests 
for toxoplasmosis-specific serology, which were performed by 
the IFF immunology laboratory. Tests were conducted using 
enzyme-linked fluorescent assay with a BioMérieux Vidas 
system. The cutoff for a positive IgM result is an index greater 
than or equal to 0.65, and IgG is positive when greater than or 
equal to 8UI/ml(18). Expectant mothers who are IgG negative 
are tested serologically for toxoplasmosis (IgG and IgM) every 
trimester in order to detect seroconversion. Expectant mothers 
with positive IgM serology undergo the IgG avidity test in order 
to try to identify the time of infection. An expectant mother 
who has a high avidity test result within the first 3 months 
probably did not acquire the infection during the previous 3 

months and, if the infection was acquired before pregnancy, 
the fetus essentially runs no risk of congenital infection(19). The 
combination of testing for specific IgM and IgG avidity has 
shown specificity of 99% and sensitivity of 95% for diagnosis 
of acute infections. Serial fetal ultrasound scans are also con-
ducted and the findings suggestive of congenital toxoplasmosis 
are dilatation of cerebral ventricles and an enlarged placenta(3). 
The finding most often described in infected fetuses is dilatation 
of ventricles in isolation(20). When possible, a PCR test is run 
on amniotic fluid and the placenta undergoes histopathology. 
Examination of the placenta helps to confirm a diagnosis of 
congenital toxoplasmosis if Toxoplasma gondii can be isolated or 
if there are histological findings suggestive of infection, such 
as a chronic inflammatory reaction (lymphocyte infiltration) in 
the decidua and focal reactions in the villa(12).

During follow-up of the children at the clinic, IgM and IgG 
serology is tested during the first days of life, again during the 
first month of life and every 2 to 3 months depending on the 
case, until IgG tests return negative.

The criteria used in this study to confirm diagnoses of 
congenital toxoplasmosis were those that have been adopted 
in the literature: a) toxoplasmosis-specific IgM positive and/or 
b) toxoplasmosis-specific IgG that does not decline or is still 
increasing after 3 months of life  and/or c) persistently positive 
IgG after the child has reached 12 months, without prior reduc-
tions and/or d) signs and symptoms suggestive of congenital 
infection by T. gondii (chorioretinitis, hydrocephalus, cerebral 
calcification)(3). 

As part of their prenatal care at the IFF, expectant mothers 
with positive IgM serology are treated with spiramycin during 
the first trimester. After the first trimester, sulfadiazine, py-
rimethamine and folinic acid are alternated with the spiramycin 
in 3-week cycles, up until delivery. 

The exclusion criteria were as follows: the mother did not 
receive prenatal care at the IFF, the mother had a history of 
positive IgM serology prior to the pregnancy or the child was 
not followed-up until congenital infection had been confirmed 
or ruled out.

Maternal variables analyzed were: chronological age, gesta-
tional age when IgM positive, IgM and IgG serology results 
(in figures), IgG avidity test, amniocentesis/PCR, obstetric 
ultrasound, placental histopathology results, time of start of 
toxoplasmosis treatment and type of treatment given. Vari-
ables relating to the infants and children were as follows: sex, 
birth weight, relationship of weight to gestational age, clini-
cal findings, fundoscopy, transfontanellar ultrasound, cranial 
tomography, IgM and IgG serology results (in figures), age 
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IgM result 
(ELFA)*

Number of 
expectant 
mothers

Expectant 
mothers with 

infected children
0.65-1.0 50 1
1.1-2.0 29 0
2.1-3.0 6 1
3.1-4.0 4 0
4.1-5.0 3 0
5.1-6.0 1 0
6.1-7.0 2 1
7.1-8.0 1 1
8.1-9.0 1 0
>9.0 1 0

Table 1 - Toxoplasmosis-specific IgM results the expectant 
mothers studied (n=98)

*The highest IgM result during pregnancy.

Table 2 – Associations between prenatal diagnostic parameters and congenital infection

*The avidity test was performed for 2 expectant mothers whose children were infected and 60 mothers whose children were free from infection; 
**Suggestive ultrasound findings: ultrasound findings suggestive de congenital toxoplasmosis.

Characteristics
Infected children

(n=4)
Uninfected children

(n=95)
p

Weak avidity* 2/2 4/60 0.09
Suggestive 
ultrasound findings**

3/4 1/95 p<0.05

Placental findings 3/4 24/95 0.10

at which uninfected child was confirmed negative, number of 
consultations and follow-up time for uninfected children and 
toxoplasmosis treatment given.

Data were analyzed using Epi Info version 3.3.2 and SPSS 
version 13.0. Statistical analyses were conducted using simple 
measures of frequency (means) and measures of central tendency 
(medians). Student’s t test and Fisher’s exact test were used 
to compare means and medians to a statistical significance of 
p<0.05. The study was approved by the Human Research Ethics 
Committee at IFF/FIOCRUZ.

Results

A total of 155 newborn infants and 152 expectant mothers 
were analyzed during the study period and 56 newborn infants 
and 54 expectant mothers were excluded. Four of the expect-
ant mothers who were excluded had had positive IgM serology 
confirmed before becoming pregnant, 20 had received their 
prenatal at institutions other than the Instituto Fernandes Figueira 
and 30 were excluded because their children did not meet the 
criteria. Thirty-one of the newborn infants who were excluded 
were lost to follow-up at the pediatric infectious diseases clinic 

before confirmation of infection status and 25 were excluded 
because their mothers had been excluded. The final sample 
therefore comprised 99 infants and 98 mothers. 

With regard to the mothers, 22.4% began prenatal care 
during the first trimester, 49% in the second trimester and 
28.6% in the third trimester. For 76 of the 98 mothers (77.6%), 
serological diagnosis was made in the second or third trimesters. 
For 36 mothers (36.7%), serology alone was used to diagnose 
T. gondii infection. 

For 49 of the mothers (50.1%) IgM levels were low (<1), while 
two whose children acquired congenital infection had results 
greater than 7. There was a great deal of variation in IgG titers 
among these mothers: eight had IgG levels below 100UI/ml, 30 
between 101 and 300UI/ml, 38 between 301 and 1,200UI/ml 
and 21 had concentrations greater than 1,200UI/ml (Table 1).

The IgG avidity test was conducted for 62 mothers (63.3%), 
13 during the first trimester. Amniotic fluid was tested by PCR 
for 7 mothers (7%) and the result was negative in all cases.

Four of the mothers studied had children with congenital 
infection. The vertical transmission rate was therefore 4%. 
Fetal ultrasonography findings suggestive of congenital toxo-
plasmosis were present in 3 of the 4 mothers whose children 
acquired congenital infections and in one mother whose child 
was not infected (Table 2). These findings included dilatation 
of cerebral ventricles, cerebral calcification, splenomegaly and 
placental thickening. 

Ninety-three (95%) of the mothers were given specific 
treatment for toxoplasmosis, 76 of whom were given the full 
treatment with sulfadiazine, pyrimethamine and folinic acid 
alternated with spiramycin every 3 weeks and 17 of whom 
were only given spiramycin. None of the 5 mothers who began 
treatment during the first trimester had a child with congenital 
infection; two of the 45 mothers who started treatment in the 
second trimester had children with congenital infections and 
one of the 43 who started treatment in the third trimester had a 
child with congenital infection. One of the five mothers who did 
not receive treatment had a child with congenital infection.
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Table 3 - Demographic data for mothers and newborn infants with and without congenital toxoplasmosis

Mean±SD; HC: head circumference; AGA: appropriate for gestational age; LGA: large for gestational age; SGA: small for gestational age; * median; 
** Student’s t test; *** Fisher’s exact test.

Congenital toxoplasmosis pConfirmed (n=4) Ruled out (n=95)
Mothers
	 Age (years)* 18.2±3.3 25.1±8.0 <0.01 
	 Number of gestations* 1.9±2.5 2.2±1.1 0.83 
	 Number of deliveries* 1.7±1.5 1.6±1.5 0.88 
	 Number of miscarriages** 0 0.2 -
	 Number of prenatal consultations* 5.0±2.7 3.4±1.1 0.32 
Infants
	 Male 3 (75%) 38 (40%) 0.19 
	 Birth weight (g)* 2,510±850 3,122±542 0.24 
	 HC at birth (cm)* 32.5±2.3 34.2±1.9 0.23 
	 Gestational age (weeks)* 36.5±3.5 38±4.2 0.46 
Birth weight percentile 
	 AGA 3 (75%) 68 (72%) 0.83 
	 LGA zero 4 (4%)
	 SGA 1 (25%) 14 (15)
	 Unrecorded zero 9 (9%)
1 minute Apgar ** 8 8 0.28 
5 minute Apgar ** 9 9 0.06 

Table 4  - Clinical and laboratory results for children infected by T. gondii (n=4), presenting chorioretinitis and cerebral calcification

SGA: small for gestational age.

Clinical status in  
neonatal period

Ultrasound  
findings

First serological result  
for toxoplasmosis  

(tested by 5th day of life)

NB A Normal -
IgM + (6.89)

IgG + (878 UI/ml)

NB B
Nystagmus

Tremors
Macrocephaly

Hydranencephaly
IgM – (negative)

IgG + (>1,200 UI/ml)

NB C
Prematurity

SGA
↓ cerebral parenchyma, lateral 

ventricle dilatation
IgM + (9.52)

IgG + (170 UI/ml)

NB D

Prematurity
Hepatomegaly Splenomegaly

Opaque left eye 
Hypoactivity
Convulsions

-
IgM + (8.05)

IgG + (960 UI/ml)

The mean age of the mothers whose children contracted 
congenital infections was significantly younger than the mothers 
of uninfected newborn infants (18 vs 25 years, p<0.01). There 
were no differences between newborn infants with and without 
congenital infections in terms of birth weight, gestational age 
or Apgar scores (Table 3). 

The mean time to confirm negative IgG status in the group 
of children without congenital infections was 5.4 months. The 

mean number of serological tests run on these children was 3.3 
tests per child. All of the children with congenital infections had 
visual and central nervous system involvement (Table 4).

Discussion

It is crucial that acute T. gondii infections be diagnosed dur-
ing pregnancy in order to determine the risk of fetal infection(4). 
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The ideal is that the gestational T. gondii infection be diagnosed 
by serology for toxoplasmosis at the start of the gestation(21), 
but this is very often not possible, particularly in Brazil where 
few expectant mothers begin their prenatal care in the first 
trimester(22,23). The most common method used to diagnose 
acute T. gondii infection in the mothers studied here was serol-
ogy and in 36 of them (36.7%), this was the only method used 
for diagnosis.

Many authors have shown that a positive IgM result is not 
enough by itself to support a diagnosis of acute infection, since 
the test can return positive results a long time after the primary 
infection(3). This casts doubt on the value of IgM for diagnosis of 
recent infections in expectant mothers and suggests that serial 
serological tests, the IgG avidity test and diagnostic methods 
for identifying fetal infection are required.

Few of the mothers in our study underwent the IgG avidity 
test during the first trimester, which is probably because of their 
late entry to prenatal care. If performed at the end of gestation, 
this test is of limited value for determining the time when the 
infection occurred and is probably no longer indicated at that 
point. Although amniotic fluid PCR is a confirmatory test for 
diagnosis of fetal infection(3), it was also little-employed in this 
study (7.1%). The low percentage for the number of mothers 
tested with amniocentesis and amniotic fluid PCR is the result 
of late diagnosis in some cases combined with the fact that the 
test must be paid for by the patient, since it is not available at 
the institution where the study was conducted. 

The serological method used to assay IgG and IgM was en-
zyme linked fluorescent assay (VIDAS machine), which offers 
a high sensitivity of 93.5 to 100%(24). Using this method, the 
IgM cutoff point is very low, (positive above 0.65). This means 
that the test may detect a greater number of patients with false-
positive serology and contribute to increasing the number of 
patients diagnosed with T gondii infection. Pujol-Riqué et al. 
suggested a new cutoff point for the test: results below 1.05 
would only be linked to infection if they persist for more than 
12 weeks(25). Other authors have found that lower values are 
more likely to be related to residual infections than to acute 
infections(26), suggesting that the cutoff point for detecting re-
cent infections should be changed. The majority of the mothers 
analyzed had low IgM results (51% below 1) which may not 
indicate an acute infection, only 13 expectant mothers (13.2%) 
had IgM greater than 3 and two of these had children with 
congenital infections. These data suggest that acute infections 
are more closely linked with higher IgM results.

There are reports that early diagnosis and treatment during 
gestation prevent sequelae in infected children or minimize 

their frequency and intensity(3) In our study, the diagnosis and 
treatment employed did not reduce the harm suffered by the 
infected infants. This may be the result of these mothers having 
started treatment later on in the gestation when the infection 
had probably occurred during the initial phase of pregnancy. 

The mother-fetus transmission rate in this sample was 4%. 
This rate is lower than reported by studies of women who were 
not given specific treatment during pregnancy(3,20). Similar 
rates have been observed in some studies of expectant moth-
ers given treatment(2). An assessment of recently-delivered 
Brazilian mothers found a 1.7% prevalence of congenital 
toxoplasmosis(27).

It was observed that the age of the subset of expectant 
mothers whose children acquired congenital infections was 
significantly lower younger than the age of the group of mothers 
whose children did not contract congenital infections. This has 
also been demonstrated by Vidigal et al in a study conducted 
in Belo Horizonte, in 2002. It is possible that the expectant 
mothers whose children did not have congenital infections had 
contracted the primary infection before becoming pregnant, 
since first infections are more common in younger age groups(28), 
particularly in regions where T gondii seroprevalence is elevated, 
as is the case in Rio de Janeiro(29).

The majority of the infected newborn infants were symp-
tomatic, probably because their mothers had been infected at 
the start of gestation. The greater proportion of children hav-
ing symptomatic congenital toxoplasmosis observed here is in 
contrast with the results of other studies which have reported 
that 70 to 80% of children with congenital toxoplasmosis are 
born with no obvious signs on routine clinical examination of 
the neonate(30). This could be explained by a failure to detect 
mothers who were infected during the last trimester, since when 
infection takes place in the last trimester of pregnancy the infant 
is generally born asymptomatic(3). Monthly serology testing is 
not routine for expectant mothers with negative IgG serology 
at the institution where the study was carried out. 

The mean time taken to confirm negative IgG status in the 
uninfected children in this sample was 5.4 months, which is the 
time taken to eliminate antibodies transmitted by the mother. 
With uninfected children, IgG levels generally decline gradu-
ally during the first months of life(3). A mean of 3.3 serological 
tests were conducted per child with suspected congenital toxo-
plasmosis. It is likely that a large proportion of these children 
did not need such a large number of screening serology tests, 
particularly not those who had already exhibited falling IgG 
levels over the first 3 months and were free from clinical signs 
suggestive of congenital toxoplasmosis.
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In conclusion, the results of this study suggest that the IgG 
avidity test should always be considered when attempting to 
diagnose acute T. gondii infection during the first trimester in 
expectant mothers with positive IgM serology. The presence 
of positive IgM serology alone has limited value for detecting 

recent infections and should be employed in combination with 
other supplementary tests to diagnose acute infections. Such a 
strategy should reduce the number of expectant mothers treated 
and the number of children in outpatients follow-up because 
of possible infection.


