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Association of the presence of residual anti-Toxoplasma gondii IgM
in pregnant women and their respective family groups in Miracema,
Northwest Rio de Janeiro, Brazil
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The seroprevalence of toxoplasmosis in 832 pregnant women in Miracema, Rio de Janeiro, was determined and
75.1% (625) and 2.0% (17) were anti-Toxoplasma gondii IgG and IgM positive, respectively. Out of the 17 IgM posi-
tive pregnant women, only one had low avidity IgG corresponding to the acute phase of the infection. All the other
women presented with high avidity IgG and also presented with residual IgM anti-T. gondii. Of this sample, 106
received home visits (this includes 11 family nuclei of pregnant women with residual IgM anti-T. gondii, 68 nuclei of
only IgG positive pregnant women and 27 nuclei of pregnant women with no antibodies to anti-T. gondii), resulting
in 267 individuals visited. Out of these 267 individuals, 21 were positive for IgG and IgM anti-T. gondii and were
candidates for the IgG avidity test. All of them presented with high avidity IgG and residual IgM. Five of these IgM~+
individuals were (5/238; 2.1%) relatives of IgM negative pregnant women. The other 16 (16/29; 55.2%) were relatives
of IgM+ pregnant women who were positive for residual IgM anti-T. gondii. This association was statistically sig-
nificant (p = 0.0000). The analysis presented herein raises questions regarding the presence of residual IgM anti-T.
gondii such as genetic determinants or even constant antigenic stimuli for the same family cluster.
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The parasite Toxoplasma gondii is one of the most
frequent to infect human beings and is found in almost
one-third of the world population (Dubey 2004). Patients
are frequently asymptomatic and toxoplasmosis has no
relevant repercussions on the patient. However, infected
fetuses and immunodeficient individuals may present
with serious or even fatal clinical outcomes (Gross 1996,
Vidigal et al. 2002). Toxoplasmosis infection is trans-
mitted (1) by the ingestion of raw or undercooked meat,
which contains tissue cysts of the parasite; (2) through the
accidental ingestion of oocysts eliminated in the feces of
infected cats; and (3) transplacentary due to the primary
gestational infection (Frenkel et al. 1970, Hutchinson et
al. 1971, Aspinall et al. 2003, Bahia-Oliveira et al. 2003).

The diagnosis of toxoplasmosis is based mainly on
serological tests that detect anti-7.gondii IgM and IgG
antibodies (Camargo 1995, Pinard et al. 2003), that cor-
respond to acute and chronic infections, respectively.
Although IgM anti-T. gondii (IgMTg) tend to disappear,
it can remain at low titers for a long period of time com-
plicating the interpretation of the serological diagnosis
of the acute phase in that case they are named residual
IgM and correspond to the chronic phase of the disease
(Bastien 2002, Remington et al. 2004). In order to dif-
ferentiate the two phases, an important step in defining
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the implementation of specific therapy - the avidity test
of IgG anti-T. gondii (AlgGTg) (Camargo 1995, Lappa-
lainen & Hedman 2004) can be used. High avidity an-
tibodies (higher than 35% avidity) are indicative of the
chronic phase and low avidity antibodies (lower than
30% avidity) are indicative of the acute phase.

In the present report, the prevalence of residual IgM
in pregnant women from Miracema, Northwest of the
state of Rio de Janeiro, Brazil (Table I) was investigated,
as well as the correlation of these antibodies with IgG
avidity, in the patients and in their family groups, in order
to effectively establish the diagnosis of acute or chronic
toxoplasmosis. The studied sample was chosen consider-
ing an estimated prevalence (IgGTg) of toxoplasmosis of
75% in order to identify the “n” value necessary to obtain
enough seronegative individuals to ensure that 25% of
the sample would be candidates for being IgMTg posi-
tive during pregnancy. Consequently, in order to deter-
mine the sample size, the population of women in the
municipally (n = 13521), a prevalence of 25%, an esti-
mated error of 3%, and a significance level of 5% were
considered as parameters leading to a minimum sample
of 756 pregnant women. Thus, from May 2003-Decem-
ber 2006, 832 pregnant women that visited the municipal
public health system were selected and evaluated.

Serological tests were performed in order to detect Ig-
MTyg and IgGTg antibodies using a commercial enzyme
linked immunosorbent assay Diesse® (ELISA) kit in all
pregnant women. This technique has 100% and 99.6%
specificity and sensitivity, respectively, for detecting Ig-
MTg and has 100% for both analytical parameters for
IgGTg. The patients that were [gMTg and IgGTg posi-
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tive, regardless of the titers, were selected for the avidity
test (AIgGTg, ELISA WAMA Diagnostica®) in order to
determine whether the existing [gM really corresponded
to the acute phase or whether it was indicative of residual
IgM. Moreover, not only were they tested for [gMTg and
IgGTg, but the relatives of the pregnant women were also
tested. High avidity IgG was defined as presenting with
avidity of 35% or more and low avidity IgG was charac-
terized as presenting with avidity of 30% or less.
Frequency analyses, standard deviation, central trend
measure and univariate and bivariate analyses were car-
ried out. For categorical variables, the chi-square tests

T. gondii-residual IgM in pregnant women ¢ Ana Claudia Ribeiro et al.

with Mantel-Haenszel corrections for proportions were
performed and odds ratios were calculated to measure
the significance of the statistical association between two
categorical variables. All the statistical analyses were per-
formed using the EPI INFO 2000 (CDC, Atlanta). In all
cases, statistical significance was defined as 5%.

Out of the 832 pregnant women, 625 (75.1%) were
IgGTg positive, with 608 (73.1%) being IgMTg nega-
tive, and 17 (2.0%) being IgMTg positive. Two hundred
and seven (207/832; 24.9%) were non-reactive for [gGTg
and IgMTg. The 17 IgMTg and IgGTg positive pregnant
women were subjected to the AlgGTg test. Only one

TABLE I
Serological Toxoplasma profile in 832 pregnant women of Miracema municipality
IgM serological tests Avidity tests”
Positive Negative Total Low High
N° % N° % N° % N° % N° %

IgG positives 17 27 608 973 625 75.1 1 59 16 94.1
IgG negatives 0 0.0 207 100.0 207 249

Total 17 2.0 815  98.0 832 100.0 1 59 16 94.1

a: done only in pregnant women with IgM positive test.

TABLE II

Comparison of serological status by age groups and number of inhabitants for house the group
of pregnant women (n = 106) and its relatives (n = 267)

IgG+ and IgM+ IgG+ and IgM- IgG- and IgM- Total
N° % Ne % Ne % N° %

Familiar Nuclei

pregnant women 11 104 68 64.2 27 25.5 106 28.4

Relatives 21 7.9 137 51.3 109 40.8 267 71.6

Total 32 8.6 205 55.0 136 36.5 373 100.0
Age group of pregnant women

13-19 2 9.5 12 57.1 7 333 21 19.8

20-29 6 10.0 37 61.7 17 28.3 60 56.6

30-39 3 13.6 17 77.3 2 9.1 22 20.8

>=40 0 0.0 2 66.7 1 333 3 2.8

Total 11 10.4 68 64.2 27 25.5 106 100.0
Age group of relatives

<10 2 2.0 15 15.3 81 82.7 98 36.7

"10-19 5 114 27 61.4 12 27.3 44 16.5

20-29 7 13.2 37 69.8 9 17.0 53 19.9

"30-39 2 5.9 29 85.3 3 8.8 34 12.7

>=40 5 13.2 29 76.3 4 10.5 38 14.2

Total 21 7.9 137 51.3 109 40.8 267 100.0
Number of dwellers/house®

2 9 11.4 45 57.0 25 31.6 79 21.2

2-4 15 9.8 81 52.9 57 373 153 41.0

'5-9 1 0.8 70 59.3 47 39.8 118 31.6

>=10 7 30.4 9 39.1 7 30.4 23 6.2

Total 32 8.6 205 55.0 136 36.5 373 100.0

a: pregnant women and relatives.
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pregnant women (1/17; 5.9%) presented with low avid-
ity IgGTg. Therefore, this patient was characterized as
being in the acute phase of the infection (1/832; 0.12%)).
The other 16 (16/17; 94.1%) presented with high avidity
IgG and consequently the [gMTg was characterized as
being residual IgM (Table I).

Of the 832 pregnant women evaluated in this study,
106 (12.7%) received a home visit for serology tests of
relatives residing in the same house. Two hundred and
sixty-seven relatives participated in the study, totaling
373 individuals studied in 106 dwellings. Of the 106
(106/832; 12.7%) family nuclei analyzed, 11 nuclei were
of residual IgMTg pregnant women; 68 nuclei of preg-
nant women who were only IgGTg positive; and 27 nu-
clei of non-reactive pregnant women (Table II).

Considering the relatives of pregnant women, out
of the 267 dwellers of the visited houses (of 106 preg-
nant women), 158 (59.2%) tested positive for IgGTg,
137 (137/267; 51.3%) tested positive for IgGTg and Ig-
MTg negative and 21 (21/267; 7.9%) were both IgGTg
and IgMTg positive. The remaining dwellers (109/267;
40.8%) were not reactive for IgGTg or [gMTg (Table II).
Correlations with age groups revealed that 11.2%
(19/169) of the inhabitants 10-years-old or older were
IgM positive, while in children that were less than
10-years-old, the prevalence was 2.0% (2/98) and that
the difference was statistically significant (p = 0.007).
In addition, when the results of the avidity tests were
compared between the two age groups (10-years-old
or more and children that were less than 10-years-
old), a statistically significant difference was found
(p = 0.000815), with higher avidity in the older group.

Interestingly, the number of individuals in the family
cluster (pregnant women and their relatives, n =373) also
affected the result. [gMTg positivity was found in 30.4%
(7/23) of dwellers living with 10 or more individuals in
the same house. In contrast, only 7.1% (25/350) of the
individuals that were living with less than 10 individuals
were [gMTg positive (p = 0 00005) (Table II).

Twenty-one IgMTg and IgGTg positive relatives
were subjected to the AlgGTg test and all presented with
high avidity IgGTg. gondii and, therefore, were classi-
fied as having residual IgMTg. Five of these relatives
(5/21; 23.8%) belonged to 95 residences where the preg-
nant women were IgMTg negative and 16 (16/21; 76.2%)
were relatives of the 11 residual [gMTg positive pregnant
women.

The 11 residual IgMTg positive pregnant women had
29 relatives. As previously mentioned, 16 of them (16/29;
55.2%) proved to be residual IgMTg positive. The fam-
ily nuclei (n = 95; 95/106) in which the pregnant women
were [gMTg negative included 238 individuals. Out of
these, 233 (233/238; 97.9%) were IgMTg negative as
well. Only five (5/238; 2.1%) of relatives of the IgMTg
negative women were reactive for residual IgMTg.

Considering all the relatives that were positive for
residual IgMTg, the difference between those that were
relatives of residual IgMTg positive pregnant women
(16/29; 55.2%) and those that were relatives of IgMTg
negative pregnant women (5/238; 2.1%) was statistically
significant (p = 0.0000001) (Table III).

TABLE III

Association between serum prevalence (IgM) for toxoplas-
mosis of pregnant women (fixed) and IgM of the relatives and
between serum prevalence of IgM for toxoplasmosis
of relatives (fixed) and pregnant women

IgM+ IgM- Total
Relatives
pregnant women N° % Ne % Ne %
IgM+ (11/106) 16 55.2 13 448 29 10.9
IgM- (95/106) 5 21 233 979 238 89.1
Total 21 78 246 92.2 267 100.0
OR: 57.35 (IC 95%: 16.28 - 216.19); p = 0000001.
pregnant women

Relatives N % Ne % Ne %
[gM+ (21/267) 9 60.0 6 400 15 14.2
[gM- (246/267) 2 2.2 89 978 91 85.8
Total 11 104 95  89.6 106 100.0

OR: 66.75 (IC 95%: 9.82 - 591.65); p = 00000000.

In epidemiological surveys, the seroprevalence
for toxoplasmosis has been reported to be above 50%
in several regions in Brazil and the rest of the world,
independently of the target population (Coutinho et al.
1981, Jeannel et al. 1988, Jenum et al. 1998, Tenter et al.
2000, Spalding et al. 2003, Heukelbach et al. 2007). The
data presented here confirm the high prevalence of toxo-
plasmosis (75.1%) in Miracema. Among all the studied
pregnant women, only one was diagnosed with the acute
phase of the disease. This pregnant women was fol-
lowed-up with serological exams and remained IgMTg
positive for a period of six months (data not shown). The
low frequency of acute toxoplasmosis (0.12% in the stud-
ied sample) is consistent with other studies that report
an acute infection rate of 0.2-2.0%, depending on the
geographical region and dietary habits of the population
such as ingestion of raw or undercooked meat (Wong &
Remington 1994, Silva et al. 2004, Singh & Pandit 2004,
De Paschale et al. 2008).

The application of IgMTg, IgGTg and AlgGTg was
satisfactory in defining the diagnosis of toxoplasmosis
in this study. The high seroprevalence was also found
among the relatives of the pregnant women (59.2%).
This could be explained by (1) the exposure to the same
risk factors; (2) the same hygiene conditions; and (3) the
same food habits.

In the analysis of the results obtained from the fa-
mily clusters, statistically significant positive relation-
ships were found between pregnant women and relatives
living in the same house for the presence of both residual
IgGTg and residual IgMTg. These results can only be con-
sidered indicative of a positive relationship between posi-
tive pregnant women and relatives. This is because the
generally high seroprevalence found in Miracema would
be sufficient to explain positive serology of any individual,
independent of being a relative of a pregnant women.
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The correlations found with age group revealed that
children less than 10-years-old have more chance of be-
ing IgM negative. In addition, the correlation between
the number of individuals in the same household and be-
ing [gMTg positive may be linked to poorer living con-
ditions and poor hygiene in those dwellings. Both epide-
miological features confirm that progressive exposure to
risk factors for toxoplasmosis leads to higher seropreva-
lence for the disease.

Studies reporting residual IgM that hampered the
serological diagnosis of toxoplasmosis do not justify its
persistence. As a result of the analysis presented here,
a few issues regarding residual IgM were raised, such
as genetic determinants and whether constant antigenic
stimuli for the same family cluster affected the results. In
any case, more in-depth investigations are still required
to shed more light on this intriguing finding.
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