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With the aim of achieving earlier diagnosis of congenital toxoplasmosis, anti-P30 immunoglobulin A (IgA)
antibodies were assayed by using a Platelia-Toxo IgA kit with samples from 72 children born to mothers who
seroconverted during pregnancy. A total of 148 serum samples and 1 cerebrospinal fluid sample were from 23
congenitally infected children (2 serum samples were colected from fetuses), and 74 serum samples were from
49 uninfected children. Among the 23 infected children, anti-P30 IgA antibodies were present in al infants
either at birth or in the following weeks, whereas anti-P30 IgM antibodies were present in 13 from the 23
infected children either at birth or in the following weeks. Serum samples collected in utero from two infected
children were also tested. One of these samples was positive for both anti-P30 IgA and anti-P30 IgM antibodies,
whereas both children were negative at birth for these antibodies. Neither anti-P30 IgA nor anti-P30 IgM
antibodies were detected in 47 of 49 uninfected children. These results suggest that detection of anti-P30 IgA
antibodies by the Platelia-Toxo IgA kit is a very effective method for early diagnosis of congenital toxoplasma
infection.

Conventional tests for antibodies to toxoplasma are not
immediately helpful for serodiagnosis of congenital infection
because children's immunoglobulin G (IgG) toxoplasma an-
tibodies cannot be distinguished from maternal IgG antibod-
ies acquired across the placenta during intrauterine life. The
maternally transmitted IgG antibodies persist for some
months in the child. A specific immune response by the
infant which indicates infection is marked by the presence of
antibodies which do not cross the placenta, such as IgM or
IgA antibodies (4, 5, 8, 10, 12, 13, 14). We have previously
shown that detection of IgA antibodies directed against P30,
a major Toxoplasma gondii membrane protein, was of inter-
est to early diagnosis of a congenital infection in children
whose mothers had seroconverted during pregnancy (3).
We have now evaluated Platelia-Toxo IgA, a new immu-

nocapture assay aimed at detecting anti-P30 IgA antibodies
and developed by Diagnostics Pasteur (Marnes-la-Coquette,
France).

MATERIALS AND METHODS

Patients and samples. A total of 222 serum samples and 1
cerebrospinal fluid sample were assessed. They were col-
lected at birth and in the months following birth from 72
children whose mothers were infected by toxoplasma during
pregnancy. No mother had clinical manifestations, and all
mothers were treated with spiramycin until delivery as soon
as their seroconversion was diagnosed.

All of the children are at present more than 6 months old
and are considered congenitally infected or uninfected on the
basis of clinical and serological follow-ups. In particular, a

* Corresponding author.

rise in specific antibodies was observed after the sixth month
of life in all infected children, after disappearance of the
passively transmitted maternal antibodies, whereas unin-
fected children were seronegative at this time. Among the
infected children, 19 did not show clinical signs at follow-up.
In four children, a peripheral chorioretinitis was diagnosed
at birth (Table 1, cases 3 and 5) or developed secondarily at
4 months (Table 1, case 14) and 9 months (Table 1, case 18)
of life. Except in three cases (Table 1, cases 14, 18, and 19),
infected children had been treated with alternating courses
of pyrimethamine sulfadiazine, and folinic acid (four 3-week
treatments in the first year of life) and of spiramycin (2). In
one case (Table 1, case 14), the child had received only half
the dose because of anemia; in case 18, the child had
received spiramycin alone, and in case 19, the child had
received only one combined dose of pyrimethamine and
sulfadoxine and then a dose of spiramycin alone.

All the sera used for this study were first characterized by
an agglutination test with and without P-mercaptoethanol
(BioMerieux, Lyon, France), by a direct IgG enzyme-linked
immunosorbent assay (Diagnostics Pasteur), and by a dou-
ble-sandwich enzyme-linked immunosorbent assay for de-
tection of anti-P30 IgM antibodies (Platelia-Toxo IgM; Diag-
nostics Pasteur). IgM and IgA tests were run concurrently
from the same serum dilution.
Immunocapture assay for the detection of anti-P30 IgA:

Platelia-Toxo IgA. The immunocapture assay for the detec-
tion of specific anti-P30 IgA antibodies was carried out as
follows.

(i) Toxoplasma antigens. The antigen was obtained from
cultures of human larynx carcinoma cells (Hep2) infected
with the virulent RH strain of T. gondii. Parasites were

harvested at day 5 after infection, and the membrane extract
was prepared as previously described (1, 11).
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TABLE 1. Detection of specifi
in 23 children congenita

Case GestationalCase term of Ageno. infection

1 2 Birth
0 lmo

2 mo
3 mo

2 1 Birth
1 mo
5 mo
7 mo
9 mo
13 mo
16 mo
19 mo
23 mo
28 mo

3 2 Birth
3 wk
6 mo
10 mo
13 mo
16 mo
22 mo

4 3 Birth
1 wk
2 wk
3 wk
4 wk
5 wk
6 wk
2 mo
4 mo
5 mo

5 2 Birth
2 wk
3 wk
4 wk
5 wk
8 wk
9 wk
10 wk
11 wk
12 wk

6 3 Birth
1 wk

7 3 Birth
2 wk
3 wk
4 mo
7 mo
9 mo

8 3 Birth
2 mo

9 1 Birth
1 mo
2 mo
6 mo
8 mo
9 mo
10 mo
12 mo

ic anti-P30 IgM and IgA antibodies
ily infected with T. gondiia

TABLE 1-Continued

C
IgG IgA IgM

(IU/ml) FI OD (FI)

400 2.2 0.92 0
1,000 0 0.41 0
1,000 0 0.32 0
1,000 0 0.40 0

800 >27.4 >3 0
400 >20.9 >3 0
400 15.5 2.25 0
400 5.7 1.27 0
300 1.1 0.81 0
300 0 0.35 0
250 0 0.29 0
250 0 0.34 0
500 11.8 1.88 0
250 0 0.31 0

200 0.9 0.71 0
100 0 0.45 0
800 0 0.35 0
800 0 0.33 0
800 0 0.36 0
400 0 0.41 0

3,000 9.7 1.67 0

0
100
100
100
100
100
100
100
200
200

100
100
100
100
100
50
25
25
25
25

0
25

0
10
10
25
25
25

400
400

400
200
200

1,600
2,240
3,254
5,280
2,000

11.4 1.84 19
>22.8 >3 17.6
>22.8 >3 24
>22.8 >3 17.3
>22.8 >3 16.6
>22.8 >3 16.2
11.6 1.86 1

>22.8 >3 0.5
6.5 1.35 0
0 0.48 0

10.6 1.76 0
6.5 1.35 0
0 0.42 0
0 0.42 0
0 0.36 0
0 0.41 0
0 0.27 0
0 0.30 0
0 0.35 0
0 0.43 0

0 0.28 0
7.3 1.43 10.6

2.3 0.93 7.6
>22.8 >3 3.6
18.4 2.54 0
0.0 0.7 0
0.7 0.77 0
0 0.41 0

>22.8 >3 22.1
>22.8 >3 0

ND ND
>27.4 >3 0
>27.8 >3 0
11 1.8 1
9.3 1.63 0
5.8 1.28 0

<20.9 >3 13.4
0.9 0.79 0

Continued

nase Gestational IgG IgA
n.

term of Age (lU/mi) Fl O
no. infection FI OD

15 mo 400 0.3 0.73
18 mo 400 0 0.42
24 mo 4,800 3.4 1.04
26 mo 4,800 4 1.1
28 mo 4,800 6 1.3
30 mo 2,400 0 0.43
33 mo 1,000 0 0.41
39 mo 500 0 0.38
42 mo 500 0 0.42
45 mo 200 0 0.35
46 mo 200 0 0.29

10 3 Birth 100 >22.8 >3
4 mo 1,300 3 1
CSF 0 12.2 1.92

11 1 In utero 50 0 0.29
Birth 400 0 0.37
2 mo 1,000 17.5 2.45
3 mo 1,000 5.5 1.25
4mo 1,000 0 0.36
5 mo 1,000 0 0.42
8 mo 800 0 0.32
9 mo 500 0 0.32

IgM
(FI)

0
0
0
0
0
0
0
0
0
0
0

23.9
3.3
0

0
0
0
0
0
0
0
0

12 1 Birth 3,200 11.3 1.83 0
1 wk 1,600 >20.9 >3 0
2mo 400 0 0.35 0
5 mo 200 0 0.29 0
8mo 100 0 0.33 0
lOmo 200 0 0.36 0
12 mo 200 0 0.30 0

13 2 Birth 1,600 ND ND
2 mo 800 >27.4 >3 0
4 mo 400 >16.8 >3 0
5 mo 200 >20.9 >3 0
9 mo 200 8.6 1.56 0
13 mo 200 0 0.36 0
24 mo 3,200 >20.9 >3 0

14 3 Birth 400 >20.9 >3 >29.1
1 wk 400 >20.9 >3 >29.1
2 wk 800 >20.9 >3 22.6
3 wk 800 19.2 2.62 12.8
4 wk 800 >27.4 >3 12.4
6wk 800 >21.5 3 3
2 mo 800 0.5 0.75 0
4 mo 1,200 >27.4 >3 0
6mo 1,200 >21.5 >3 0
9mo 800 12.2 1.92 0
11 mo 1,200 1.5 0.85 0
19 mo 2,000 0 0.51 0
22mo 1,000 0 0.42 0
25 mo 500 0 0.36 0
32 mo 2,000 0 0.43 0

15 3 Birth 1,600 >20.9 >3 5.6
1 wk 1,600 >20.9 >3 2.4
8mo 400 0 0.42 0
12mo 100 0 0.36 0
20mo 400 4.2 1.12 0

16 1 In utero 50 0.6 0.76 1.2
Birth 800 0 0.41 0
lmo 400 0 0.31 0
3 mo 200 0 0.36 0

Continued on following page
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TABLE 1-Continued

Case GestationalIg AIgCnao. term of Age (IU/ml) I (FI)n. infection (Um) Fl OD (l

6 mo 200 0 0.41 0
8 mo 300 0 0.37 0
10 mO 300 0 0.42 0
12 mo 300 0 0.43 0
14 mo 300 0 0.29 0

17 3 Birth 100 18.9 2.59 13.5
2 mo 400 13.1 2.01 0
4 mo 400 0 0.51 0
5 mo 400 0 0.42 0
7 mo 400 0 0.44 0

18 2 Birth 2,000 >22.6 >3 0
2 mo 825 >22.6 >3 0
9 mO 2,000 >22.6 >3 0
11 mO 1,200 >22.6 >3 0

19 2 Birth 150 0 0.28 0
1mO 100 0 0.35 0
4 mo 100 0 0.39 0
7 mo 600 2.7 0.97 0
8 mo 600 11.6 1.86 0
10 mO 600 0 0.38 0

20 3 Birth 0 0 0.38 0
1 mO 15 1.8 0.88 15
3 mo 80 21 2.80 7
6 mo 200 2.6 0.96 0

21 3 Birth 16 0 0.43 8.1
3 wk 250 20 2.7 19

22 3 Birth 40 7.2 1.42 20
1 mO 75 17.4 2.44 0
3 mo 100 2.2 0.92 0

23 2 Birth 140 6 1.3 0
1 wk 100 4.5 1.15 0
3 wk 80 0 0.41 0

a Abbreviations: Fl, fixation index; ND, not determined; CSF, cerebrospi-
nal fluid.

(ii) Immunocapture assay. A goat anti-human alpha chain
(Diagnostics Pasteur) was used to sensitize microtiter plates
at a concentration of 5 ,ug/ml. The human samples were
added (200 Rd) at a dilution of 1/20 and were incubated for 1
h at 40°C. After three washes with a 1% Tween 20-0.01%
Merthiolate-Tris-NaCl buffer, a T. gondii antigen-conjugate
anti-P30 complex was added (200 RI). Antigen was used at a
concentration of 100 jig/ml, and the horseradish peroxidase-
conjugated anti-P30 was the monoclonal antibody against
P30 used in Platelia-Toxo IgM (1, 11). After an additional 1
h of incubation at 40°C followed by four washes, substrate
buffer (0.05 M citric acid [pH 5.6] and sodium citrate
containing 0.03% hydrogen peroxide and 0.01% sodium
Merthiolate) and 5% chromogen (orthophenylenediamine-
HCI) were added (200 RI), and the reaction was stopped after
30 min at room temperature by the addition of a 4 N sulfuric
acid solution (100 RI) before the optical density (OD) was
measured at 492 nm. Results are given both as OD and as
fixation index, using control sera from adults: a highly
positive serum (R5), a cutoff serum (R4), and a negative
serum (R3) were used to validate the test: fixation index =

TABLE 2. Detection of specific anti-P30 IgM and IgA antibodies
in children tested at birth and during follow-up

No. of infants
Status

(time of test) IgA+ IgA+ IgA- IgA-
IgM+ IgM- IgM+ IgM-

Uninfected (birth) 0 1 1 47
Infected (birth)

lst terma 1 2 0 1
2nd term 0 5 0 1
3rd term 8 0 1 2

Infected (follow-up) 30 54 2 137

a Period of maternal infection during pregnancy.

[(OD of serum - OD of R4)/(OD of R5 - OD of R4)] x 10.
Validation criteria of the assay were established as follows.
The ratio OD of R4/OD of R3 should be greater than 1.5, the
OD of the positive control (R5) should be higher than 0.5,
and the ratio OD of R5/OD of R4 should be greater than 1.5.

RESULTS
The detection of anti-P30 IgM and IgA antibodies in 223

samples collected from 23 congenitally infected and 49
uninfected newborns was compared. Anti-P30 IgA antibod-
ies were detected in 84 samples (in 54 samples, they were
detected in the absence of anti-P30 IgM antibodies), and
anti-P30 IgM antibodies were detected in 32 samples (in 2
samples, they were detected in the absence of IgA); anti-P30
IgA and IgM antibodies were simultaneously present in 30
samples and simultaneously absent from 137 samples.
A comparison of the results described below for anti-P30

IgA and IgM antibodies was performed (Table 2). For
anti-P30 IgM and IgA antibody detection in children tested at
birth, the specificity was the same (48 of 49 [98%]), but the
sensitivity was better for anti-P30 IgA antibody detection (10
of 21 [48%] for IgM antibody versus 16 of 21 [76%] for IgA
antibody). Differences between results observed at birth in
the congenitally infected children (Table 2) are not statisti-
cally significant (chi-square test, P = 0.07), but results
observed during the follow-up period (Table 2) are statisti-
cally highly significant (chi-square test, P < 0.001).

Uninfected children. At birth, the serum from one unin-
fected child was weakly positive for anti-P30 IgA antibodies
(fixation index, 1.3) but negative for anti-P30 IgM antibodies,
and the serum from another uninfected child was negative
for anti-P30 IgA antibodies but weakly positive for anti-P30
IgM antibodies (fixation index, 3). These two false-positive
data are likely due to a contamination by maternal blood,
since sera from the two children were negative at day 7 for
both anti-P30 IgA and anti-P30 IgM antibodies. In 47 of the
49 uninfected children, neither anti-P30 IgA nor anti-P30
IgM antibodies were detected at birth or in the following
months (data not shown).

Infected newborns. Serological results concerning the 23
congenitally infected children are reported in Table 1.
Among the 23 infected children, anti-P30 IgA antibodies
were present in all infants but not always at birth. They were
detected at birth in 16 of the 21 children tested, during
intrauterine life but not at birth in 1 child, and in the weeks
following birth in 6 other children. Anti-P30 IgM antibodies
were detected in 13 of the 23 infected children. These
antibodies were present in 10 of the 21 infected children
tested at birth. Therefore, like anti-P30 IgA antibodies, they
appeared later in some cases.
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Children were classified on the basis of the results ob-
tained at birth (two children [cases 9 and 13] were not tested
at birth).

(i) IgA- IgM- infected newborns. Two of the five congen-
itally infected children negative at birth for both isotypes
(IgA- IgM-) were born to mothers infected during the first
term of pregnancy. One (case 11) was negative both in utero
(fetal blood sample collected at week 21 of gestation) and at
birth for anti-P30 IgM and anti-P30 IgA antibodies, but
anti-P30 IgA antibodies could be detected in his serum in the
absence of anti-P30 IgM response when he was 2 and 3
months old. The other child (case 16) was IgM+ IgA+ at
week 22 of intrauterine life (whereas the other signs of fetal
infection were not present) and was negative at birth for both
anti-P30 IgA and anti-P30 IgM antibodies. In this case,
anti-P30 IgA and anti-P30 IgM antibodies were not detected
in the sera collected during the following months.

In one of the congenitally infected newborns (case 19),
who had no anti-P30 IgM or anti-P30 IgA antibody at birth,
we noticed the appearance of anti-P30 IgA but not of
anti-P30 IgM antibodies when the child was 7 and 8 months
old. This occurred concurrently with the rise of antitoxo-
plasma IgG. Two other congenitally infected children (cases
6 and 20) were born to a mother infected at the end of the last
month of pregnancy. These newborns were seronegative at
birth, but both anti-P30 IgA and anti-P30 IgM antibodies
were present in the serum collected after 1 (case 6) or 2 (case
20) weeks and continued to rise simultaneously; in case 20,
anti-P30 IgM antibodies were absent from the sample col-
lected at 6 months, whereas anti-P30 IgA antibodies were
still detected at this time.

(ii) IgA+ IgM+ infected newborns. All eight congenitally
infected children positive at birth for both anti-P30 IgA
(IgA+) and anti-P30 IgM (IgM+) antibodies (cases 4, 7, 8, 10,
14, 15, 17, and 22) were born to mothers infected during the
third term of pregnancy. In one child (case 10), anti-P30 IgA
and anti-P30 IgM antibodies were also detected in the
cerebrospinal fluid collected at birth. In these children,
anti-P30 IgM and IgA antibodies disappeared in some
months, depending on the antibody level at birth, but the
IgA-specific antibodies always persisted longer than IgM-
specific antibodies. In addition, these IgA antibodies ap-
peared again in the second year of life, whereas anti-P30 IgM
antibodies were absent at that time (case 15).

(iii) IgA- IgM+ infected newborn. For the IgA- IgM+
child (case 21), anti-P30 IgA was detected when he was 3
weeks old, and, like those of IgM antibodies, titers of the
IgA antibodies continued to rise. This child and his mother
were infected very late in the last month of pregnancy.

(iv) IgA+ IgM- infected newborns. IgA+ IgM- infected
children (seven cases) were born to mothers infected during
the first or second term of pregnancy. In one congenitally
infected child (case 18), presently 11 months old, a high level
of anti-P30 IgA antibodies persisted, whereas an anti-P30
IgM response has never been detected. His mother was

infected in the second term of pregnancy and treated only
with spiramycin until delivery. Because of the absence of
specific IgM antibody at birth (anti-P30 IgA antibody was not
assayed at this time), this child was treated only with
spiramycin. When he was 9 months old, a chorioretinitis was
obvious. This development justified a more intensive treat-
ment (pyrimethamine and sulfadiazine). In the other children
(cases 1, 2, 3, 5, 12, and 23), anti-P30 IgA antibodies
disappeared within a range of some days to 5 months,
depending on the antibody level at birth. In addition, these
IgA antibodies appeared again in the second year of life,

whereas anti-P30 IgM antibodies were absent at that time
(case 2), as was also observed in infants 9 and 13, who were
not tested at birth but were highly positive for anti-P30 IgA
antibody in the following months. In case 5, the demonstra-
tion at birth of a chorioretinitis proved the congenital toxo-
plasmosis, but the follow-up was stopped in our laboratory
before the rise in titer of specific IgG antibody.

DISCUSSION

Clinical interest in the detection of specific antitoxoplasma
IgA antibodies for early diagnosis of acute acquired and
congenital toxoplasma infections has been evaluated during
the past few years and is now well established (4, 5, 8, 10, 12,
13, 14). This study presents a new commercial kit which
confirms the great value of the detection of IgA antibody
response directed against P30, the major surface antigen of
T. gondii, for the early diagnosis of congenital toxoplasmosis
(3). As recently demonstrated by immunoblotting, IgA anti-
bodies to a variety of antigens are present at various stages
of toxoplasmosis (7). The predominant antigens recognized
have molecular weights of 30,000, 35,000, and 5,000. Inter-
estingly, only the antigens with molecular weights of 35,000
and 30,000 (P30) were recognized by the IgA antibodies from
congenitally infected infants. In the present work, we have
shown that anti-P30 antibodies were always present in
infected children in the antenatal, neonatal, or postnatal
period. Detection of these antibodies is confirmed to be very
helpful, especially in the absence of clinical signs. This is of
utmost importance for better management of an efficient
antitoxoplasmic therapy (2, 6).

In congenital toxoplasmosis, anti-P30 IgA antibodies were
detected more frequently than anti-P30 IgM in infected
fetuses and newborns. The presence of anti-P30 IgA anti-
bodies proves the congenital infection, since, like IgM, IgA
was reported to be stopped by the placental barrier. Never-
theless, because of the possibility of contamination by
maternal blood at delivery, newborns' samples positive for
IgA or IgM antibodies (or both) must be tested again after 1
week. Anti-P30 IgA antibody was present at birth in the
majority of cases, whereas anti-P30 IgM antibody was de-
tected in only half of the cases. In all children with both IgA
and IgM antibodies, anti-P30 IgA antibodies persisted longer
than anti-P30 IgM antibodies.

In two congenitally infected children whose mothers were
infected by T. gondii in the first term of pregnancy, fetal
blood was collected during the second term of gestation. In
one child, anti-P30 IgA and IgM antibodies were not de-
tected, probably because the cord blood was collected
before the fetus was infected. In similar cases, the possibility
of congenital toxoplasma infection cannot be excluded, and
the classical management and treatment with spiramycin of
infected pregnant women must be continued until delivery
(2). In the second child, both anti-P30 IgA and anti-P30 IgM
antibodies were detected in fetal cord blood at week 22 of
gestation but were absent at birth. Probably because of the
progressive development of a functioning immune system
during intrauterine life, anti-P30 IgM humoral fetal response
seems weaker than anti-P30 IgA response, this latter being
more intense and persisting. The serological profile at birth
depends on the date of infection in utero. When infection
occurred during the third trimester of gestation, the infant
had, either at birth or in the following weeks, specific IgA
and IgM antibodies simultaneously; in contrast, when infec-
tion occurred in the first term, the infant at birth was at the
end of the acute phase of fetal infection, characterized by the
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absence of IgM antibodies (which probably appeared during
fetal life for a short time and disappeared before birth) and
the presence of IgA antibodies. This explains the detection
of the two isotypes more frequently in the case of a late
infection, unless infection was contracted very late in the
last month of pregnancy. In this case, anti-P30 IgA antibod-
ies were detected later than anti-P30 IgM antibodies, as
observed in the onset of an acute acquired toxoplasmosis.
This indicates that additional serodiagnosis for toxoplasmo-
sis must be performed in the first month of life in seronega-
tive newborns, especially if maternal serodiagnosis is in
favor of a starting infection (9). As observed in some cases of
congenitally infected children, the late detection of anti-P30
IgA antibodies (particularly if neither anti-P30 IgA nor
anti-P30 IgM were detected at birth) can constitute an
additional criterion of infection.
The data obtained with the Platelia-Toxo IgA kit extend

and confirm the interest in anti-P30 IgA in early diagnosis of
congenital toxoplasmosis. Anti-P30 IgA antibodies were
present more frequently than anti-P30 IgM antibodies in
congenitally infected children during fetal life, at birth, or in
the weeks following birth. Furthermore, it is clearly indi-
cated by our study that combined testing for both IgM and
IgA in the fetus and the newborn is essential for a more
efficient diagnosis of infection and that Platelia-Toxo IgA is
a simple and reliable method of detecting anti-P30 IgA
antibodies. This new test could easily allow a more accurate
diagnosis of congenital infection by all laboratories.

REFERENCES
1. Cesbron J. Y., A. Caron, F. Santoro, P. Wattre, G. Ovlaque,

R. J. Pierce, J. P. Delagneau, and A. Capron. 1986. Une
nouvelle methode ELISA pour le diagnostic de la toxoplas-
mose: dosage des IgM seriques par immunocapture avec un
anticorps monoclonal anti-Toxoplasma gondii. Presse Med.
15:737-740.

2. Daffos, F., F. Forestier, M. Capella-Pavlovsky, P. Thulliez, C.
Aufrani, D. Valenti, and L. W. Cox. 1988. Prenatal management
of 746 pregnancies at risk for congenital toxoplasmosis. N.
Engl. J. Med. 518:271-275.

3. Decoster, A., F. Darcy, A. Caron, and A. Capron. 1988. IgA
antibodies against P30 as markers of congenital and acute

toxoplasmosis. Lancet ii:1104-1107.
4. Desmonts, G., Y. Naot, and J. S. Remington. 1981. Immunoglob-

ulin M-immunosorbent agglutination assay for diagnosis of
infectious diseases: diagnosis of acute congenital and acquired
toxoplasma infections. J. Clin. Microbiol. 13:859-864.

5. Favre, G., M. H. Bessieres, and J. P. Seguela. 1984. Dosage des
IgA seriques specifiques de la toxoplasmose par une methode
ELISA. Application a 120 cas. Bull. Soc. Fr. Parasitol. 3:139-
142.

6. Hohfeld, P., F. Daffos, P. Thulliez, C. Aufrant, J. Couvreur, J.
Macaleese, D. Descombey, and F. Forestier. 1989. Fetal toxo-
plasmosis: outcome of pregnancy and infant follow-up after in
utero treatment. J. Pediatr. 115:765-769.

7. Huskinson, J., P. Thulliez, and J. S. Remington. 1990. Toxo-
plasma antigens recognized by human immunoglobulin A anti-
bodies. J. Clin. Microbiol. 28:2632-2636.

8. Le Fichoux, Y., P. Marty, and H. Chan. 1987. Les IgA speci-
fiques dans le diagnostic de la toxoplasmose. Ann. Pediatr.
34:375-379.

9. Marx-Chemla, C., D. Puygauthier-Toubas, F. Foudrinier, P. H.
Dorangeon, J. Leullier, C. Quereux, B. Leroux, and J. M. Pinon.
1990. La surveillance immunologique d'une femme enceinte
seronegative pour la toxoplasmose doit-elle s'arreter a l'ac-
couchement? Presse Med. 19:367-368.

10. Pinon, J. M., H. Thoannes, P. H. Pouletty, J. Poirriez, J.
Damiens, and P. Pelletier. 1986. Detection of IgA specific for
toxoplasmosis in serum and cerebrospinal fluid using a non-
enzymatic IgA-capture assay. Diagn. Immunol. 4:223-227.

11. Santoro, F., D. Afchain, J. R. Pierce, J. Y. Cesbron, G. Ovlaque,
and A. Capron. 1985. Serodiagnosis of Toxoplasma infection
using a purified parasite protein (P30). Clin. Exp. Immunol.
62:262-269.

12. Stepick-Biek, P., P. Thulliez, F. G. Araujo, J. S. Remington.
1990. IgA antibodies for diagnosis of acute congenital and
acquired toxoplasmosis. J. Infect. Dis. 162:270-273.

13. Turunen, H., K. A. Vuorio, and P. 0. Leinikki. 1983. Determi-
nation of IgG, IgM and IgA antibody responses in human
toxoplasmosis by enzyme-linked immunosorbent assay
(ELISA). Scand. J. Infect. Dis. 15:307-311.

14. Van Loon, A. M., J. T. M. Van Der Logt, W. F. A. Heessen, and
J. Van Der Veen. 1983. Enzyme-linked immunosorbent assay
that uses labeled antigens for the detection of immunoglobulin
M and A antibodies in toxoplasmosis: comparison with indirect
immunofluorescence and double-sandwich enzyme-linked im-
munosorbent assay. J. Clin. Microbiol. 17:997-1004.

VOL. 29, 1991


