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The clinical value of immunoenzymatic (enzyme-linked immunosorbent assay) detection of anti-Toxoplasma
immunoglobulin E (IgE) was assessed by studying 2,036 sera from 792 subjects, comprising seronegative
controls and subjects with acute, active, reactivated, or congenital toxoplasmosis. Included were nonimmunized
adults; pregnant women with recently acquired infection (acute toxoplasmosis); immunocompetent subjects
with recently acquired severe infection (active toxoplasmosis) expressed as fever, adenopathies, splenomegaly,
pneumonia, meningitis, or disseminated infection; subjects—some of them immunocompromised—whose
previously moderate IgG antibody levels rose, suggesting a reactivation of quiescent toxoplasmosis; and infants
born to seroconverted mothers and evaluated for diagnosis of congenital infection and therapeutic manage-
ment. Specific IgE antibodies were never detected in seronegative subjects. They were present in 85.7% of
asymptomatic seroconverters and in 100% of seroconverters with overt toxoplasmosis, following two different
kinetics: in the former, the specific IgE titer generally presented a brief peak 2 to 3 months postinfection and
then fell rapidly, whereas specific IgE persisted at a very high titer for several months in the latter. IgE emerged
concomitantly with the increase in IgG during toxoplasmic reactivation. For neonatal diagnosis of congenital
toxoplasmosis, IgE was less informative than IgM and IgA (sensitivities, 59.5, 64.3, and 76.2%, respectively)
and had a specificity of 91.9%. Nevertheless, simultaneous measurement of the three isotypes at birth improved
the diagnostic yield to 81% relative to the combination of IgA and IgM. Emergence of specific IgE during
postnatal treatment for congenital toxoplasmosis is a sign of poor adherence or inadequate dosing.

Toxoplasmosis, a cosmopolitan protozoan disease, is often
asymptomatic in humans. Its diagnosis is mainly based on se-
rological tests. Classically, serodiagnosis includes titration of
specific immunoglobulin G (IgG) (showing past exposure) and
screening for specific IgM, which is suggestive of recent expo-
sure or ongoing active infection (17). However, IgM antibody
detection can be due to naturally interfering IgM (15) or to the
persistence of IgM for a long time after primary infection.
Conversely, the IgM assay can be negative in patients with
secondary reactivation or congenital toxoplasmosis (3, 6). Al-
though anti-Toxoplasma IgA antibodies are also informative
(i.e., no natural IgA), they can persist for �6 months after
infection, making it difficult to determine the precise date of
infection in pregnant women (8, 9). There is therefore growing
interest in the use of IgE in this setting (1, 10, 14, 18, 22). Given
the major role of Toxoplasma gondii P30 membrane protein in
early antibody synthesis (4), we have used an enzyme-linked
immunosorbent assay (ELISA) based on a monoclonal anti-
P30 antibody to screen for specific IgE.

The aim of this study was to determine the kinetics of anti-
Toxoplasma IgE in ELISA and the clinical value of the IgE
assay in active, reactivated, and congenital toxoplasmosis.

MATERIALS AND METHODS

Patients and sera. Two thousand thirty-six samples from 792 adults and infants
were tested. The samples were subdivided as follows.

(i) Adults (308 patients; 836 sera). Group A1 consisted of 104 women who
contracted toxoplasmosis just before (9 cases) or during (63 infections in the first
trimester, 22 in the second trimester, and 10 in the third trimester) pregnancy.
Toxoplasma infection was recognized either by symptoms (adenopathies, 15 cases
[4 with fever]; isolated fever, 5 cases; fatigue, 4 cases) confirmed to be related to
toxoplasmosis by immunological investigations or by serological tests alone in the
absence of any symptoms (French law prescribes that nonimmunized pregnant
women be tested monthly). In this group, 19 women (patients 1 to 3 infected in
the first trimester, patients 4 to 12 infected in the second trimester, and patients
13 to 19 infected in the third trimester) transmitted the infection to their fetuses
(subgroup A1�; 60 sera). The offspring of the remaining 85 women (patients 20
to 104) were uninfected (subgroup A1�; 357 sera). Group A2 consisted of eight
men (28 sera) and nine women (34 sera) with no known immunodeficiency
(patients 105 to 121) who had symptomatic primary toxoplasmic infection. Group
A3 consisted of four women (patients 122 to 125; 15 sera) with serological
evidence of toxoplasmic reactivation. Group A4 consisted of 49 pregnant women
(patients 126 to 174; 141 sera) who had acquired immunity before conception.
Group A5 consisted of 121 nonimmune subjects (negative controls; patients 175
to 295; 142 sera). Group A6 consisted of 13 immunodepressed kidney graft
recipients (patients 296 to 308; 59 sera), comprising 6 men (12 sera) and 7 women
(47 sera).

(ii) Infants (442 infants; 1,053 sera). Infants born to mothers who serocon-
verted during pregnancy were divided into two groups. Group I� consisted of 68
infants with congenital toxoplasmosis (patients 309 to 376; 385 sera), 42 of whom
were �3 months old and 26 of whom were between 3 months and at least 2 years
old. The diagnosis of congenital toxoplasmosis was established by antenatal
investigation of amniotic fluid or by demonstration of toxoplasmic lesions and/or
by persistence of anti-Toxoplasma antibodies after 1 year of age. Group I�
consisted of 374 infants (patients 377 to 750; 668 sera), clinically safe and �2
years old, who were declared free of congenital toxoplasmosis when they lost
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anti-Toxoplasma antibodies in �1 year of life in the absence of antitoxoplasmic
treatment.

(iii) Cord blood samples (n � 147). Group C� consisted of 15 cord blood
samples obtained at the birth of infants with congenital toxoplasmosis. Maternal
infection occurred in the second (5 cases) or third (10 cases) trimester. No other
samples were obtained from the infant in one of these cases (patient 751, whose
congenital toxoplasmosis had been diagnosed by antenatal investigation). Group
C� consisted of 132 cord blood samples obtained at the birth of infants who were
free of congenital toxoplasmosis. Maternal infection occurred in the first (69
cases), second (46 cases), or third (17 cases) trimester. No other samples were
obtained from the infants in 21 of these cases (patients 752 to 772, whose later
follow-up depended on other centers).

Immunoenzymatic technique: double sandwich ELISA. The method used to
measure specific anti-Toxoplasma IgE was developed in our laboratory from a
previously described IgM-IgA ELISA technique (6). Briefly, microplate wells
(96-well plates; Nunc 469914F16 Maxisorp) were coated with 200 �l of anti-ε
monoclonal antibody solution (10 �g/ml) (ANA B16; 24138; Argène-Biosoft,
Varilhes, France,) for 16 h at room temperature (18 to 25°C). The plates were
then washed (in phosphate-buffered saline [PBS]–10% Tween 20; 822184050020;
Merck) and saturated with 300 �l of 0.1% Tween 20/well in 0.1 M Tris buffer
(T1503; Sigma). The plates were washed after 1 h at room temperature, and then
a postsaturation solution containing 100 g of saccharose (7653; Merck)/liter in
0.1 M Tris buffer was added (250 �l per well). After incubation for 1 h at room
temperature, the postsaturation solution was removed and the plates were dried
for 1.5 h at 37°C. They were then placed in plastic bags containing a desiccator
or were vacuum packed (Turbovac SB415; PSV, Genainville, France). They were
either used immediately or kept at 4°C for up to 6 months.

The test sera and negative and positive controls were diluted 1/25 in PBS
buffer and distributed (200 �l) in duplicate wells. After 2 h in a 25°C incubator
(Dynatech MR 7000), the plates were washed in PBS-Tween 20. The conjugate,
consisting of anti-T. gondii P30 monoclonal antibody labeled with peroxidase
(anti-T. gondii 30-kDa GII9; 11-132; Argène-Biosoft) and soluble antigen (ob-
tained from peritoneal exudates of mice infected 96 h previously with the RH
strain of T. gondii), was automatically distributed (MRD; Dynatech) in each well
(200 �l per well). After 1 h at 25°C, the plates were washed, and 200 �l of
substrate per well (orthophenylenediamine [P8412; Sigma]) was automatically
added. After a final incubation step of 15 min at 25°C, 100 �l of arrest solution
(1 N HCl [9970; Merck]) was added. The optical density (OD) at 490 to 630 nm
was read directly with a spectrophotometer (Dynatech). Based on the experience
of ELISA IgA detection previously described (6), an IgE index was calculated for
each test sample as follows: sample OD/0.4 (mean OD of the positive control �
mean OD of the negative control). In total, each sample run took �4 h.

Detection of specific IgG, IgM, and IgA. IgG antibodies were titrated using a
high-sensitivity direct-agglutination (HSDA) method (16). The positivity cutoff
was 10 HSDA U/ml.

IgM and IgA antibodies were detected with an immunocapture (IC) method
based on revelation with a suspension of T. gondii (ICT-M and ICT-A) (6). The
results were expressed as agglutination scores, ranging from 0 to 12. The posi-
tivity cutoff in ICT-M was 1 for newborns and 9 for adults; values between 6 and
8.5 were considered indeterminate because of possible interference by natural
IgM (15). The positivity cutoffs in ICT-A were 1 for newborns and 2 for adults.
The results of both assays were read automatically (2).

CIP-ELIFA. The comparative immunological profile–enzyme-linked immuno-
filtration assay (CIP-ELIFA) technique uses microporous cellulose acetate mem-
branes (13). Briefly, the antigen and three serum samples are deposited side by
side and subjected to rapid immunoelectrodiffusion. Precipitant arcs are detected
and characterized by immunofiltration with enzyme-conjugated anti-human IgG,
IgM, IgA, or IgE antibodies. The detection of IgG neoantibodies is as reliable as
detection of IgM or IgA antibodies for neonatal diagnosis of congenital infection
(12).

RESULTS

Reproducibility and repeatability: IgE index positivity cut-
off. To determine the reproducibility of the IgE ELISA
method, 50 sera (30 positive and 20 negative) were tested on
several consecutive days. Similar, accurate (positive-negative)
results were obtained for each sample on the different days.
The mean values of negative and positive controls were 0.065
(standard deviation, 0.008) and 1.850 (standard deviation,
0.201), respectively. Within-run repeatability was satisfactory

(80 and 95%, respectively, for controls with IgE indices of 2
and 1), permitting comparison of IgE indices between stored
sera from a given subject and between different types of sam-
ples (cord blood, day zero neonatal serum, and day zero post-
delivery maternal sera) processed in the same run. On the basis
of the control group values, IgE indices of 0.5 or more were
considered positive, with a “gray zone” between 0.3 and 0.5.

Toxoplasmic seroconversion during pregnancy (group A1).
Table 1 shows mean IgG, IgM, IgA, and IgE values according
to the estimated date of infection. During maternal primary
infection, IgE emerged at the same time as IgM and IgA,
peaking 3 months after the estimated date of infection. The
peak was brief, lasting �1 month, and was always followed by
rapid diminishing of IgE.

Figure 1 shows IgG, IgM, IgA, and IgE antibody values
according to the estimated date of infection in pregnant
women. The IgE index increased later in 5 untreated women
than in 57 spiramycin-treated women.

Symptomatic primary infection outside of pregnancy (group
A2). The IgE index increased early, becoming positive 15 days
after the estimated date of infection and peaking between 2
and 3 months. All the patients in this group had clinical signs
(adenopathies, meningitis, pneumonia, splenomegaly, or dis-
seminated infection) and were treated. Seroconversion was
always accompanied by the presence of IgA and IgE. Three of
these patients (patients 105, 106, and 110) had particularly
high IgE indices (�4); the index fell below the cutoff only after
12 to 18 months, while IgM and IgA persisted at that time.

Serological toxoplasmic reactivation (group A3). Toxoplas-
mic reactivation in four women was accompanied by an in-
crease in the IgG titer and emergence of IgA. In two cases,
specific IgE appeared transiently, concomitantly with the in-
crease in IgG. IgM values were negative or indeterminate in all
these patients.

Immunity acquired before pregnancy (group A4). Fifteen of
the 49 women who were infected before conceiving were sam-
pled twice. The results confirmed stable, long-standing immu-
nity (IgG positive and stable; IgM and IgA negative). Specific

TABLE 1. Toxoplasmic seroconversion during pregnancya

Time after
infection

Titerb

No. of
seraIgG Abc

(HSDA/U/ml) IgM Ab IgA Ab IgE Ab
(index)

15 days 16 � 33 11.1 � 1.6 4.8 � 3.9 0.39 � 0.58 61
1 mo 339 � 571 11.6 � 0.7 7.5 � 3.5 0.85 � 0.95 68
2 mo 790 � 829 11.5 � 0.8 8.0 � 3.4 1.26 � 0.95 70
3 mo 1,165 � 970 11.3 � 0.9 8.0 � 3.6 1.37 � 0.97 48
4 mo 1,100 � 1,240 11.1 � 1 6.9 � 3.8 1.17 � 0.87 43
5 mo 1,300 � 2,054 11.2 � 1 6.7 � 3.9 1.1 � 1.32 33
6 mo 1,106 � 2,304 10.1 � 2.2 6.8 � 3.3 0.65 � 0.47 11
7 mo 630 � 934 10.9 � 1.5 6.7 � 3.5 0.5 � 0.45 12
8 mo 525 � 536 10.7 � 1.9 5.4 � 3.5 0.37 � 0.22 21
9 mo 740 � 922 10.9 � 1.1 5.5 � 3.5 0.39 � 0.17 27

12 mo 465 � 831 10.1 � 2.9 5.2 � 4 0.25 � 0.19 13
15 mo 94 � 123 10.5 � 1.9 5.4 � 2.3 0.29 � 0.12 10

a IgG (HSDA), IgM and IgA (ICT), and IgE (ELISA) levels in 104 pregnant
women with toxoplasmic seroconversion (group A1; 417 sera) were calculated;
results were grouped according to the estimated date of infection.

b Values are means � standard deviations. IgM and IgA Ab results are
agglutination scores (maximum score, 12).

c Ab, antibody.
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IgE was absent in all these cases (IgE index � 0.2). The other
women (n � 34) had at least three samples to confirm that the
seroconversion occurred prior to conception. In these cases,
IgM and/or IgA persisted despite stable or diminishing IgG
levels. The IgE index was negative in 25 patients and positive
in the other 9 women, in whom IgM and IgA were also de-
tected: in 7 of these 9 cases, infection was estimated to have
occurred �2 months before conception.

Negative controls (group A5). The mean IgE index was 0.08,
with values above 0.20 and a standard deviation of 0.03.

Kidney graft recipients (group A6). Six men (12 sera) and
four women (16 sera) had long-standing immunity, with mean
IgG, IgM, IgA, and IgE antibody titers of 960 HSDA U/ml,
4.5/12, 4.5/12, and 0.15, respectively. Serological reactivation
occurred during posttransplant follow-up in three other
women (patients 304, 305, and 308; 31 sera), in whom the
emergence of IgE antibody and the increase in the IgE index
coincided with the rise in IgG.

Infants with congenital toxoplasmosis (group I�). For the
42 infants �3 months of age and congenitally infected, mater-
nal seroconversion occurred during the third, second, and first
trimesters in 18, 10, and 2 cases, respectively, while the date of
maternal seroconversion was not known in the other 12 cases.
Twenty-five had IgE indices of �0.5 during the first weeks of
life. Eleven of these 25 infants had neonatal IgE indices at least
equal to the maternal IgE index at delivery. Three (patients
322, 325, and 329) of the five infants with IgE indices above 2
had clinical signs of toxoplasmosis (chorioretinitis, retinal pig-
mentation, or intracranial calcifications). Twenty-four of these
25 infants had positive IgG titers, but IgM and IgA were strictly
negative in two cases. In the last child (patient 376), in whom
IgG was not detected at birth (maternal seroconversion and

fetal infection occurred at the end of pregnancy), IgM, IgA,
and IgE were present at birth, while IgG emerged later.

During their follow-up, 26 other infants had an immunolog-
ical rebound on treatment withdrawal that generally was pro-
grammed between 1 and 2 years. Eight of these 26 rebounds
were not accompanied by a significant increase in IgE, while 1
was accompanied by a threefold increase in the IgE index,
which nevertheless remained below the positivity cutoff. The
IgE index increased from negative to at least 0.5 in 17 cases.
IgM and/or IgA were positive in only 15 cases. A significant
rise in IgE occurred at the same time as the increase in IgG in
16 cases and later in 2 cases. After the serological rebound,
specific IgE levels fell earlier than IgG levels in four infants,
simultaneously in five infants, and later in five infants. No
samples were obtained after the posttreatment rebound in four
cases.

Infants free of congenital toxoplasmosis (group I�). The
mean IgE index at birth was below the positivity cutoff, but
individual values showed a very wide range (0.01 to 3.78). The
IgE index never exceeded 0.5 after 2 months of life. Thirty
infants free of congenital toxoplasmosis had positive IgE indi-
ces at birth. Maternal seroconversion occurred close to con-
ception in 10 cases and in the first, second, and third trimesters
in 4, 2, and 1 cases, respectively. The date of maternal sero-
conversion was unknown in 13 cases. Twenty-two of the 344
infants in this group who had negative IgE indices at birth had
specific IgM and/or IgA of maternal origin.

For diagnosis of congenital infection, the sensitivities of
IgM, IgA, and IgE were, 64.3, 76.2, and 59.7%, respectively;
the sensitivity of a combination of the three isotypes (IgM �
IgA � IgE) was 81%. The specificities were 96.8% for IgM,

FIG. 1. Kinetics of IgM and IgA (ICT; respective positivity cutoffs, 9 and 2) and IgE (ELISA) in 104 women infected during pregnancy (group
A1).
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88% for IgA, and 91.9% for IgE. Table 2 summarizes the data
for infants.

Cord blood at birth (group C). Table 3 compares the mean
values of the IgE index and other Ig titers in the cord blood of
infants with (group C�) or without (group C�) congenital
toxoplasmosis and shows IgM, IgA, and IgE sensitivity and
specificity rates for the cord blood.

DISCUSSION

The aim of this study was to determine the value of IgE as
a complementary specific marker of Toxoplasma infection,
measured using a double sandwich ELISA method based on
anti-P30 monoclonal antibody. In previous studies, specific IgE
detection was based on the use of a suspension of T. gondii (1,
10, 14, 18, 22) and was highly dependent on the conditions of
antigen preparation (time of tachyzoite collection after intra-
peritoneal inoculation, trypsin and formaldehyde treatment,
etc.). The present ELISA technique is more reliable, as shown
by its good repeatability and reproducibility. It is also more
rapid (4 versus 24 h) and easier to interpret and can be auto-
mated.

The specificity of this technique was validated on samples
from seronegative patients (mean IgE index, 0.08; standard
deviation, 0.03), confirming the absence of cross-reacting nat-
ural IgE (10, 14, 18, 22). The sensitivity of IgE detection for
seroconversion was 85.7% in our study of 121 patients, a figure
very similar to that obtained by Villena et al. (86.6%) in 52
patients (18). Wong et al. obtained a sensitivity of 100%, but in
a series of only eight patients (22). It should be noted that 12
of our patients whose IgE indices remained below the positivity
cutoff (0.5) nonetheless had a threefold increase in the index

during follow-up. IgE was not detected in another 17 patients,
possibly because treatment was started very rapidly or because
the samples failed to coincide with the transient emergence of
this isotype. Indeed, closely spaced samples show a peak at 3
months that lasts �1 month, whereas IgM and, to a lesser
degree, IgA show a fairly lengthy plateau. Close serological
monitoring of pregnant women at risk might enable this IgE
peak to be identified, which would be invaluable for dating the
infection and estimating the risk for the fetus. It is noteworthy
in this respect that IgE remains detectable for longer with this
ELISA method than with the previously described nonenzy-
matic technique (1, 10, 14, 18). Finally, the IgE index showed
strong interindividual variability in the different patient sub-
groups.

The IgE index was higher during symptomatic acquired tox-
oplasmosis (group A2) and peaked very early (1 month). IgE
was detected in all these patients, who had adenopathies, fever,
or fatigue, and also lymphocytic meningitis in two cases (pa-
tients 105 and 106) and splenomegaly in one case (patient 113).
Ashburn et al., Villena et al., and Wong et al. (1, 18, 22) also
found very high IgE titers in a group of patients with toxoplas-
mic adenopathies. These concordant results confirm the value
of toxoplasmic IgE serology in etiologic investigation of lymph-
adenopathies. One patient with severe manifestations (patient
106) had a major antibody response, with an IgG titer of
100,000 HSDA U/ml; 8 months after seroconversion, the IgE
index was still above 4, despite very early specific treatment.
The manifestations and history of this patient resembled those
of another patient infected by a previously undescribed toxo-
plasmic strain in French Guyana (M. L. Darde, I. Villena, J. M.
Pinon, and I. Beguinot, Letter, J. Clin. Microbiol. 36:324,

TABLE 2. Presence of IgM, IgA, and IgE in blood of infants � 3 months old with (group I�) and
without (group I�) congenital toxoplasmosis

Ig (assay) Presencea No. in group
I � (n � 42) Mean valuec No. in group

I � (n � 374) Mean valuec Total
no.

Sensitivity
(%)

Specificity
(%)

IgM (ICT) � 15 6.3 362 0.1 377 64.3 96.8
� 27 12 37

IgA (ICT) � 10 6.4 329 0.2 339 76.2 88
� 32 45 77

IgE (ELISA) � 17 0.85b 344 0.22b 361 59.5 91.9
� 25 30 55

a �, absent; �, present.
b Index.
c Maximum possible value, 12.

TABLE 3. Presence of IgM, IgA, and IgE in cord blood at birth in infants with (group C�) and
without (group C�) congenital toxoplasmosis

Ig (assay) Presencea No. in group
C� (n � 15)

Mean
value

No. in group
C� (n � 132)

Mean
value

Total
no.

Sensitivity
(%)

Specificity
(%)

IgM (ICT) � 7 6.2c 116 0.7c 123 53.3 87.4
� 8 16 24

IgA (ICT) � 3 6.1c 102 0.8c 105 80 77.3
� 12 30 42

IgE (ELISA) � 8 0.61b 112 0.35b 120 46.6 84.8
� 7 20 27

a �, absent; �, present.
b Index.
c Maximum possible value, 12.
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1998). Villena et al. (18) reported IgE persistence for �6
months in patients with cervical adenopathies. During toxo-
plasmic reactivation in immunodepressed adults (three kidney
graft recipients in group A6) and in four immunocompetent
women (group A3), the emergence and increase in IgE coin-
cided with those of IgG, and IgE disappeared more rapidly in
five of these seven patients. Detection of IgE, therefore, seems
to correlate with toxoplasmic reactivation, as previously re-
ported by Gross et al. (10).

In women who gave birth, regardless of whether their infants
had congenital toxoplasmosis, the mean kinetic pattern of spe-
cific IgE was very similar to those of women in groups A1 and
A2 combined (seroconversion during and outside of pregnan-
cy). IgE detection by ELISA during pregnancy, therefore, is
not predictive of congenital transmission, confirming a previ-
ous study (18). Likewise, our results suggest that IgE detection
in cord blood at birth is not a reliable predictor of congenital
infection.

In infants with congenital toxoplasmosis, the mean IgE index
was above the positivity cutoff at birth, falling below this
threshold value after �2 months. In contrast, the mean IgE
index was always negative in infants who were free of congen-
ital toxoplasmosis. In infants with congenital toxoplasmosis,
specific IgE positivity was less frequent at birth than IgM and
IgA positivity (respective sensitivities, 59.5, 64.3, and 76.2%).
Specific IgE was the sole positive marker at birth in two infants
with congenital toxoplasmosis; one had a positive antenatal
diagnosis, while in the other child the diagnosis was only con-
firmed at age 1 month by CIP-ELIFA detection of neoanti-
bodies. Thus, IgE can be valuable, in combination with IgM-
IgA CIP-ELIFA, for neonatal diagnosis of some cases of
congenital toxoplasmosis. Interestingly, IgE was found at birth
in infants with congenital toxoplasmosis whose mothers had
been infected during the first trimester of pregnancy, a situa-
tion in which maternal transmission to the fetus is thought to
occur early. Given its generally short-lived nature, the presence
of IgE at birth points to recent fetal synthesis resulting from
late maternal transmission, or placental passage (during deliv-
ery) of long-lived maternal IgE (7, 11). Maternofetal treatment
had no clear influence on neonatal IgE detection. Naessens et
al. came to the same conclusion regarding IgM and IgA in a
multicenter study (11). The diagnostic value of IgE detection
at birth is slightly better than that of IgA but lower than that of
IgM (respective specificities, 91.9, 88, and 96.8%). In the neo-
natal period, the IgE index was positive in 30 infants who were
free of congenital toxoplasmosis. The index fell below the
positivity cutoff by day 10 in all these infants but one (patient
384), in whom it remained positive until 2 months of age; it is
noteworthy that this child’s mother had a particularly high IgE
index (�4). The presence of anti-Toxoplasma IgE in these
uninfected infants may correspond to maternal antibodies
which, as documented for IgA (6) and IgM (12), may cross the
damaged placental barrier; these specific maternal IgE anti-
bodies are readily detectable when the relative nonspecific IgE
concentration is very low in newborns. As with IgM and IgA,
the presence of IgE at birth must therefore be confirmed on a
sample obtained on day 10.

Infants with congenital toxoplasmosis and a positive neona-
tal IgE index must receive very close clinical monitoring. Wong
et al. (22) and Pinon et al. (12) detected IgE in 54 and 46%,

respectively, of infants with toxoplasmic chorioretinitis. In
some of these cases, the IgE index was positive 11, 12, and even
14 months after birth in infants with poor adherence to treat-
ment. IgE assay could therefore help with treatment monitor-
ing: emergence of specific IgE would indicate drug assay to
avoid the risks linked to poor postnatal treatment adherence or
inadequate dosing (5, 19). After treatment cessation, 69% of
serological rebounds were accompanied by a significant in-
crease in IgE, concomitantly with IgG and sometimes without
IgM or IgA. As in acquired toxoplasmosis, IgE appears to be a
better immunological marker of rebound than IgM and IgA.
Routine screening for serological rebound could thus be re-
stricted to IgE assay and to IgG assay by CIP-ELIFA.

Conclusion. The ELISA method used here has several tech-
nical advantages over immunocapture with a tachyzoite sus-
pension. The results of this study confirm the clinical relevance
of the IgE assay. The absence of natural IgE, together with the
early emergence of specific IgE during seroconversion, its brief
peak between 2 and 3 months after infection, and its shorter
kinetics relative to IgM and IgA make specific IgE antibodies
a useful complementary tool for fine dating of seroconversion.
The persistence of specific IgE several months after serocon-
version is suggestive of active toxoplasmosis and should be
taken into account in the risk assessment both during preg-
nancy and prior to conception (20, 21). Specific IgE is almost
always present in symptomatic acquired toxoplasmosis and can
thus contribute to the etiologic diagnosis of lymphadenopa-
thies.

IgE assay can also contribute to neonatal diagnosis of con-
genital toxoplasmosis, although the possibility of sample con-
tamination by maternal antibodies means that a positive result
must be confirmed on day 10 of life, as recommended for IgM
and IgA. The emergence of IgE antibodies in a child on treat-
ment is a marker of poor adherence or inadequate dosing.
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