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IgA antibody response during acquired and

congenital toxoplasmosis
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Abstract

Toxoplasma gondii specific IgA and IgM
antibodies were quantitated by an ant-
body capture agglutination assay in 260
patients with acquired toxoplasmosis and
from 94 fetuses suspected of congenital
toxoplasmosis and 30 infected children. In
acquired toxoplasmosis, IgA antibodies to
T gondii were found in 95% of the cases. In
congenital toxoplasmosis IgA antibodies
were more frequently detected (75%) in
cord blood than IgM antibodies (61%).
They persisted after birth, in some cases
for up to 24 months. IgA antibodies were
also detected in fetuses whose mothers
had toxoplasmosis during their preg-
nancy. In infected fetuses IgM and IgA
antibodies were detected in fetal blood as
early as week 24 of pregnancy.

Detection of IgA T gondii antibodies
may be useful for the diagnosis of some
recently acquired infection and for the
diagnosis and follow up of the infection in
the fetus and neonate.

Tomoplasmosis is usually a benign infection in
immunocompetent subjects, but it can be
serious in congenitally infected patients and in
the immunocompromised (those with AIDS
and bone marrow or heart transplant recipi-
ents). The diagnosis of toxoplasmosis is most
often based on serological tests which detect
IgG and IgM antibodies. Difficulties persist in
diagnosing this infection because specific IgM
antibodies may be detected by immunocapture
assays long after the initial infection. More-
over, in these tests naturally occurring anti-
bodies to Toxoplasma gondii lead to false pos-
itive results.’ However, IgM antibodies are not
evident in all cases of congenitally acquired
toxoplasmosis.

Methods

Serum samples were obtained from three
groups. Group I comprised 260 serum samples
collected from adults with acquired toxo-
plasmosis and characterised by the presence of
specific IgG and IgM antibodies. One hundred
and forty eight sera were obtained from 46
pregnant women who seroconverted during
pregnancy, collected one to eight months after
seroconversion. These patients were seronega-
tive at the onset of pregnancy and were
followed up monthly using serology during the
course of pregnancy. They were treated with
spiramycin as soon as toxoplasmosis was diag-

nosed, and the treatment was continued
throughout the pregnancy. One hundred and
twelve sera were collected before or after
pregnancy and divided into two groups: 64
“acute” sera obtained during the first six
months after seroconversion; and 48 “chronic”
sera collected more than six months to two
years after the onset of infection. Group II
consisted of 385 sera and formed a control
group: 193 sera were obtained from patients
with an immunity which had been acquired
more than two years earlier (the presence of
IgG antibodies detected by immunofluores-
cence but IgM negative was used as a control)
and 192 come from uninfected patients neg-
ative for IgG and IgM antibodies. Eighteen
sera with naturally occurring IgM antibodies
(n = 13) or rheumatoid factor (n =5) were
also included in this group. Group III included
infants with congenital toxoplasmosis: 318 sera
were collected at birth (cord blood) and in the
following months 120 sera were obtained from
30 infants with congenital toxoplasmosis and
198 from 54 uninfected infants born from
mothers who seroconverted during pregnancy.
Congenital infection or absence of infection
was established by serological study.

An increase in IgG antibody titres was
observed during the first year in congenital
toxoplasmosis. However, IgG antibodies
decreased and disappeared in uninfected
infants. Two hundred and twenty four sera
consisted of fetal blood sampled between 20
and 32 weeks of gestation by direct needle
puncture under ultrasound guidance.? In each
case pure fetal blood (2—4 ml) was obtained.
Fetal blood was analysed to determine whether
maternal contamination had occurred, as
described previously.”> Amniotic fluid and
maternal serum were also sampled. Ninety
four fetal blood samples were collected for a
prenatal diagnosis of toxoplasmosis. Pregnant
women sampled for a diagnosis other than
toxoplasmosis made up a control group; 130
fetal blood samples were obtained for a pre-
natal diagnosis of chromosomic disorders.

SEROLOGICAL TESTS
Each patient’s serum was tested using each
serological test. Immunofluorescence for
detection of IgG antibodies, IgM enzyme
linked immunosorbent assay and IgM
immunosorbent assay (IgM ISAGA) were per-
formed as described previously.>* Total IgG,
IgM, and IgA immunoglobulins were meas-
ured in cord blood by laser immunonephelo-
metry.® The IgA immunocapture assay (IgA-
IC) was performed as described by Le
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Figure Kinetics of IgA, IgG, and IgM antibodies in
acquired toxoplasmosis (mean value obtained from 46
pregnant women who seroconverted during pregnancy).

Fichoux’ and Pinon et al,® with some modifica-
tions. Plate coating was on wells of micro-
titration plates (Microwell NUNC 964, Poly-
labo France) sensitised with an antihuman IgA
monoclonal antibody diluted to 2 ug/ml (Bio-
soft, France). Serum samples were diluted at 1
in 50 and fetal blood at 1 in 20. Diluted serum
(100 ul) was placed in each well. After two
hours of incubation at 37°C in a moist
chamber and three washings in PBS (pH 7-2) a
fixed concentration of Kkilled tachyzoites
(100 ul) were added to each well (107 T gondii/
ml). The plates were then incubated overnight
at 37°C in a moist chamber. Each test included
a negative control (value 0), a positive control,
and an antigen control. Sera were positive
when agglutination was observed in the well.
An index of 4 was noted when a toxoplasma
agglutination was observed in a mat covering
the base of the well. Intermediate indexes were
noted 1 to 3, as in the IgM ISAGA.> When the
test had an index of 2 or more, sera were again
tested with three concentrations of antigens:
100, 150, and 200 ul of the antigenic suspen-

Table 1 Results of detection of IgG, IgA and IgM anti-T gondii antibodies in 28
samples of cord blood from congenitally infected children

Detection of antibodies

Trimester of maternal infection

in cord blood Case numbers Ist 2nd 3rd
IgG+ IgA+ IgM+ 14 0 4 10
IgG+ IgA+ IgM— 7 1 6 0
IgG+ IgA- IgM+ 3 0 2 1
IgG+ IgA— IgM -~ 4 2 2 0
28 3 14 11

Table 2 Results obtained from sera collected at birth (cord bload) and during the first six

months (one— six months) in children with

ital 1

-3 { 2

Months

Cord blood at birth 12 3 4 5 6

Positive IgA antibodies
Positive IgM antibodies
Number of congenital
toxoplasmosis serum

21 5 3 2 1 1 1
17 6 4 2 1 1 0
28 16 16 12 7 15 11
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sion (10" T gondii/ml) were dispensed with the
same procedure as in the confirmatory test in
IgM ISAGA.’ An index of 0 to 2 indicated a
negative reaction, 3 to 5 a borderline reaction,
and 6 to 12 a positive reaction. In congenital
toxoplasmosis an index of 3 or more was
regarded as positive.

Results

IGA AND IGM ANTIBODY RESPONSE IN ACQUIRED
TOXOPLASMOSIS

IgA and IgM antibodies were not detected in
385 sera of the control group, including 192
uninfected patients and 193 subjects with
acquired immunity. In the group with acute
toxoplasmosis the presence of IgA antibodies
was studied at different stages of acute infec-
tion (less than six months). IgA antibodies
were detected at the end of the first month of
infection. The maximum rate of positive cases
was observed during the second and third
months. IgA antibodies followed the same
course as IgM antibodies. IgM antibodies were
the first to be produced between days 7 and 15;
IgA antibodies were produced at the end of the
first month. IgM and IgA antibodies increased
in parallel. The maximum concentration of
specific IgM was reached two months after the
contamination and that of IgA between two
and three months. IgA antibodies disappeared
before IgM antibodies between months 4 and
7. IgG antibodies detected by immunofluores-
cence followed the same course as IgA anti-
bodies in the first months of acquired toxo-
plasmosis. They increased during the two
months following the infection (figure). Dur-
ing the chronic phase of infection, which lasted
more than six months, 48 sera with positive
IgM antibodies tests showed only specific IgA
antibodies in two cases. In chronic infection
IgA antibodies were almost never detected.
The samples with naturally occurring IgM
antibodies or rheumatoid factors did not have
IgA antibodies. The presence of IgA antibodies
associated with IgM antibodies is an index of
an acute infection. Simultaneous detection of
IgA, IgM, and IgG antibodies facilitates the
acurate timing of onset of infection, but IgA
antibodies were not detected in all cases of
recent toxoplasmosis. In 5% of such cases
specific IgA could not be shown.

IGA AND IGM ANTIBODY RESPONSE IN

CONGENITAL TOXOPLASMOSIS

The detection of IgA and IgM antibodies was
performed in 28 samples of cord blood from
congenitally infected children. IgA antibodies
were detected in 21 out of 28 (75%) cases and
IgM antibodies in 17 out of 20 (61%) cases
(table 1). IgA antibodies were not always
associated with IgM antibodies. The sero-
logical profile of newborns was a function of
the date of fetal infection. The association of
specific IgA and IgM antibodies was more
common in maternal contamination during
the third trimester. IgA antibodies were detec-
ted in some cases with an absence of specific
IgM in maternal contamination during the
second trimester of pregnancy. The detection
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Table 3 Prenatal diagnosis of congenital toxoplasmosis: results of specific IgA and IgM antibodies response and

inoculation into mice of fetal blood

Date of maternal Data of fetal
infection blood sampling Specific IgM Specific IgA Inoculation
Cases (amenorrhea weeks) (amenorrhea weeks) antibodies antibodies into mice
1 18 27 0 0 +
2 22 29 0 0 +
3 28 33 0 0 +
4 25 32 + 0 +
5 25 32 + 0 +
6 15 23 0 0 +
7 23 32 0 + 0
8 25 31 + + 0
9 20 26 0 + 0
10 26 30 + + +

0 negative result: + positive result

of specific IgM and IgA antibodies is asso-
ciated with an increase in serum IgM (more
than 15 mg/ml) and IgA (more than 3 mg/ml).
This shows the fetal synthesis of immunoglo-
bulins. IgA and IgM antibodies disappeared
rapidly between one and two months after
birth, but in some cases they persisted for a
long time (24 months) (table 2). Among the 94
fetal samples corresponding to a prenatal
diagnosis of congenital toxoplasmosis 16
fetuses were infected. We tested the production
of IgA and IgM antibodies in 10 infected
fetuses. Specific IgA antibodies were never
detected in the control group and in uninfected
fetuses. They were detected in four cases of
fetal infection. They were associated with
specific IgM in two cases (table 3). IgA and
IgM antibodies were detected in fetal blood as
early as week 24 of pregnancy. Mouse inocula-
tion of fetal blood was positive in seven cases.
In only one case was it associated with IgA
antibodies (table 3).

Discussion
We studied the IgA and IgM antibody response
during acquired and congenital toxoplasmosis.
In acquired toxoplasmosis IgM and IgA anti-
bodies rise in parallel. The peak concentration
of IgA antibodies is reached later than that of
IgM antibodies. IgA antibodies persist over the
three or four months following infection. These
results confirm those reported by us and
several other authors in acquired toxoplasmo-
sis.”'' IgA antibodies associated with IgM
antibodies indicate acute infection because
they are not usual in acquired immunity and
very rare in chronic infection. On the other
hand, the absence of IgA antibodies does not
exclude a recent infection. Results depend on
the date of blood sampling in relation to
infection. In early acute infection and at the
end of infection they cannot be detected. In
5% of cases they are never detected during
infection. The kinetics of IgA and IgM anti-
bodies have been studied in experimental
toxoplasmosis.'>” > An early and simultaneous
rise in serum IgA and IgM antibodies was
observed during experimental infections of rats
and mice. Moreover, naturally occurring IgM
antibodies or rheumatoid factors are not pos-
itive in the IgA immunocapture assay.

Our results show the value of IgA immuno-

capture assay in prenatal, neonatal, and post-
natal diagnosis of congenital toxoplasmosis. In
neonatal diagnosis they confirm those of
Decoster et al,” Le Fichoux et al,”, Pinon ez al®
and Stepick Biek ez al.'' Like these authors, we
conclude that IgA antibodies are useful for the
diagnosis of congenital toxoplasmosis and have
to be sought. IgA antibodies are more fre-
quently detected than IgM antibodies (75% of
the cases had IgA antibodies, 61% IgM anti-
bodies). No study of antenatal diagnosis has
been published. We detected specific IgA
antibodies in fetal blood. This shows that
immunoglobulins were manufactured by the
fetus. In fetal blood IgA antibodies are not
always associated with IgM antibodies. Mouse
inoculation of fetal blood was positive in seven
cases with a median time to positivity, using
this technique, of one month. In only one case
were IgA antibodies and isolation of T gondii
positive. In most cases parasitemia seemed to
have finished when IgA antibodies were detec-
ted. IgM and IgA antibody responses were
studied in prenatal diagnosis of congenital
rubella. In this infection IgA antibodies were
detected in fetal samples but were always
associated with IgM antibodies.'* In toxo-
plasmosis IgA antibodies seem to be manu-
factured longer then specific IgM. The study of
the humoral immune response against T gondii
shows an intense IgA antibody response asso-
ciated with IgM and IgG antibodies. The
demonstration of IgA antibodies using sero-
logical tests may be useful for the diagnosis of
acquired and congenital toxoplasmosis.

We thank Tomasa Estéve and Michel Mathieu for their technical
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