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Serological testing to detect toxoplasmosis is of major importance to avoid the possible effects of the disease in newborns. This study
assessed anti-Toxoplasma I1gG and IgM with the Vidas (bioMérieux), Architect (Abbott), and Liaison (DiaSorin) systems in 631 sera
from pregnant women and newborns as well as anti-Toxoplasma IgG avidity with these three systems on 54 sera from pregnant women
with positive IgG and IgM. The IgG and IgM results were in agreement in, respectively, 95.2% and 98.3% (Vidas versus Architect) and
96.9% and 95.3% (Vidas versus Liaison) of the samples. Specificities were excellent for all the assays, while Vidas sensitivities ranged
(depending on the classification of gray zone results) from 93.8 to 98.4% for IgG (Architect, 84.4 to 93.8%; Liaison, 93.8%) and from
81.8 t0 90.9% for IgM (Architect, 63.6%; Liaison, 81.8 to 90.9%). In seroconversion sequences, IgMs were generally detected simultane-
ously by the three assays, while Architect was the earliest assay to detect IgG. In noninfected children, maternally transmitted IgGs were
detected for a longer time with Architect than with the other systems. IgMs were positive in only one infected child with the Vidas and
Liaison systems. Significantly more sera were classified in the high-avidity category with Vidas than with Architect. This evaluation
shows similar performances for Vidas and more recent systems. The Vidas system adequately detects toxoplasmosis in pregnant
women and newborns. This system fits the needs of laboratories working on small routine series for first-line testing as well as expert

laboratories, due to a high specificity and a powerful avidity test.

Due to transmission of the apicomplexan protozoan Toxo-
plasma gondii from a mother with acute infection to her fetus,
congenital toxoplasmosis can cause severe diseases or sequelae,
mainly concerning the eye (retinochoroiditis) and the brain (1).
The severity of congenital toxoplasmosis ranges from asymptom-
atic or mild infection to severe symptoms (hydrocephalus, micro-
cephaly, or encephalitis) or sequelae (visual impairment, intracra-
nial calcifications, or psychomotor or mental retardation), and
even in utero abortion or fetal death (especially when maternal
infection occurs early in the pregnancy) (2, 3).

Antibiotic treatment— usually spiramycin, or pyrimethamine
associated with a sulfonamide—can be started in several situa-
tions: acute infection in a pregnant woman and positive prenatal
or postnatal diagnosis of congenital infection. Such treatments
have been shown to decrease the risk of infection for the fetus and
to avoid critical symptomatology (4, 5). Since this infection is
often asymptomatic or with unspecific symptoms in adult pa-
tients, serologic tests are useful, especially for the prevention of
transmission to the fetus (6). The detection of an acute infection
can be made by detecting antibodies in a pregnant woman who
was previously seronegative. Presence or absence of immunoglob-
ulin M (IgM) antibodies, titers of IgG antibodies, and antibody
kinetics may then help date the infection (7). When a woman
presents with anti-T. gondii IgG and IgM at the first serological
testing during pregnancy, assessing the avidity of the IgG antibod-
ies may help exclude a recent infection (i.e., an infection in the past
4 montbhs, generally) (7, 8). These serologic tests are also impor-
tant for the follow-up of newborns from mothers infected during
pregnancy, because they allow detection of neosynthesized IgM or
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IgG antibodies, in addition to highly sensitive, qualitative sero-
logic tests (Western blots) (7, 9-11).

Since the 1940s, serologic tests have evolved from manual to
completely automated techniques (12, 13). Evaluations of the Vi-
das system (bioMérieux) for detection of toxoplasmosis IgG and
IgM were first published in the 1990s and involved comparisons
with techniques that are, for the most part, no longer commercial-
ized today (14-17). Since then, the system has been poorly evalu-
ated (18) and has been used in studies mainly as a comparator
(19-22). Vidas was also the first system allowing the automated
assessment of anti-T. gondii IgG avidity (23). Vidas assays are still
used today, either as first-line techniques in routine testing for
small-volume testing laboratories or as second-line techniques for
confirmation and expertise. However, more recently, competitor
systems with highly sensitive and specific techniques have
emerged (19, 22, 24-26). An updated evaluation of the accuracy
and usefulness of the Vidas system compared with more recent
techniques is therefore necessary.

The aim of this study was to determine the current perfor-
mance of the Vidas system for diagnosing toxoplasmosis in preg-
nant women and newborns. To do this, we compared the results of

Received 20 February 2013 Returned for modification 3 April 2013
Accepted 3 June 2013

Published ahead of print 5 June 2013

Address correspondence to Jean-Benjamin Murat, jomurat@chu-grenoble fr.
Copyright © 2013, American Society for Microbiology. All Rights Reserved.
doi:10.1128/CVI.00089-13

cviasm.org 1203


http://dx.doi.org/10.1128/CVI.00089-13
http://cvi.asm.org

Murat et al.

TABLE 1 Cutoffs recommended by manufacturers for interpretation of serologic values

System Assay (unit)® Negative/low Gray zone Positive/high
Vidas IgG (IU/ml) <4.0 40=x<8.0 =8.0

IgM (index) <0.55 0.55 = x < 0.65 =0.65

IgG avidity (index) <0.2 02=x<03 =0.3
Architect IgG (IU/ml) <1.6 1.6 =x<3.0 =30

IgM (index) <0.50 0.50 = x < 0.60 =0.60

IgG avidity (%) <50.0 50.0 = x < 60.0 =60.0
Liaison IgG (Ul/ml) <7.2 72=x<8.8 =8.8

IgM (AU/ml) <6.0 6.0 <x<8.0 =8.0

IgG avidity (index) <0.30 0.30 = x <040 =0.40

“ For all three IgG avidity assays, a high avidity value allows exclusion of a primary infection dating back less than 4 months. IU, international unit; AU, arbitrary unit.

anti-T. gondii 1gG, I1gM, and IgG avidity measurements obtained
with three automated systems: the Vidas, the Architect (Abbott),
and the Liaison (DiaSorin) systems.

MATERIALS AND METHODS

Study design. Sera were prospectively collected and assessed with the Vidas
system as part of the routine work of our clinical laboratory (Parasitology-
Mycology Clinical Laboratory, Grenoble University Hospital, Grenoble,
France). The analyses with the comparator system Architect were made ret-
rospectively in our laboratory, and those with the comparator system Liaison
were made in a private laboratory (Biomnis, Lyon, France).

Patients and sera. A total of 687 serum samples were included in this
study, taken from routinely analyzed, nonimmunocompromised women.
Group A contained 500 sera from 433 pregnant women and women of
childbearing age whose sera were sent to our laboratory for Toxoplasma
serologic tests between September 2011 and January 2012. Group B was
constituted of 51 sera from 15 pregnant women presenting with serocon-
version during their pregnancy (3 or 4 consecutive serum samples for each
patient). Group C comprised 80 serum samples from 19 infants of moth-
ers who seroconverted during their pregnancy (2 to 7 consecutive sera for
each patient), 10 of whom developed congenital toxoplasmosis (and were
subsequently treated with pyrimethamine-sulfonamide from the first
days of life when the diagnosis was prenatal or a few days after diagnosis
when it was postnatal) and 9 of whom did not. Diagnosis of congenital
toxoplasmosis was made (i) through prenatal amniotic fluid analysis
(positive PCR and/or mice inoculation in cases 5, 7, 9, and 10; see Table 7);
(ii) on the basis of serological evidence in the first days of life (neosynthe-
sized IgG and/or IgM in newborn serum in cases 1, 4, and 8); or (iii) on the
basis of delayed serological evidence (IgM detection at 4 months [case 3]

TABLE 2 Comparison of IgG test results obtained by the Vidas system
with results obtained by the Architect and the Liaison systems in the
four groups of sera included in the study

or 5 months [cases 2 and 6]). Group D comprised 54 sera from 53 preg-
nant women for whom avidity had been routinely assessed during 2010
because of positive IgG and IgM and no evidence of recent or old infec-
tion. Sera were stored at —20°C for a few days up to 5 months (group A)
or 2 to 5 years (groups B, C, and D). Samples were transported among
laboratories at —20°C.

Serologic tests. All sera were tested for the detection of anti-T. gondii
IgG and IgM antibodies using the Vidas Toxo IgGII and Toxo IgM assays
(bioMérieux, Marcy I'Etoile, France) (27, 28), the Architect Toxo IgG and
Toxo IgM assays (Abbott Laboratories, Wiesbaden, Germany) (24), and
the Liaison Toxo IgG and IgM assays (DiaSorin, Saluggia, Italy) (19).

In addition, group D sera were analyzed with the Vidas Toxo IgG
Avidity assay (bioMérieux) (23, 29), the Architect Toxo IgG Avidity assay
(Abbott Laboratories) (24, 30), and the Liaison Toxo IgG Avidity II assay
(DiaSorin) (19). Cutoff values used to interpret the results were those
recommended by the manufacturers (Table 1).

Sample characterization. The presence or absence of anti-T. gondii
IgG or IgM was determined by concordance between the three automated
systems. To solve discrepancies (i.e., to distinguish a recent from a distant
seroconversion or to conclude on the presence or the absence of a con-
genital transmission), we used results of previous or subsequent sera and
global interpretation of the clinical and biological data together with re-
sults of our routine homemade IgG and IgM indirect immunofluores-
cence assays (31) and an IgM immunosorbent agglutination assay (Toxo
Isaga IgM; bioMérieux) (32). For 12 sera with undetermined presence or
absence of IgG (due to discordant or gray zone results), Sabin-Feldman
dye tests were also performed in the Parasitology-Mycology Clinical Lab-
oratory of the Limoges University Hospital, France. This procedure was
used to determine whether the results obtained from the compared sys-
tems were true or false positives or negatives.

TABLE 3 Comparison of IgM test results obtained by the Vidas system
with results obtained by the Architect and the Liaison systems in the
four groups of sera included in the study

No. of samples with indicated Vidas result

No. of samples with indicated Vidas result

Gray Gray

System Result Positive zone Negative Total  System Result Positive zone Negative Total

Architect Positive 192 9 4 205 Architect Positive 92 1 0 93
Gray zone 5 3 8 16 Gray zone 3 1 0 4
Negative 4 3 459 466 Negative 6 2 582 590
Total 201 15 471 687 Total 101 4 582 687

Liaison Positive 193 8 4 205 Liaison Positive 84 1 4 89
Gray zone 0 1 1 2 Gray zone 8 1 9 18
Negative 2 6 464 472 Negative 8 2 566 576
Total 195 15 469 679 Total 100 4 579 683
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TABLE 4 Agreement between the Vidas system and the Architect or the Liaison system”

% agreement (kappa value) between Vidas and Architect or Liaison

IgG IgM IgG avidity
Serum group Architect Liaison Architect Liaison Architect Liaison
A 97.40 (0.89) 98.60 (0.94) 99.40 (0.82) 97.60 (0.59)
B 80.39 (0.65) 83.33 (0.70) 100.00 (1.00) 98.00 (0.94)
C 87.80 (0.68) 92.21 (0.80) 98.78 (NC)“ 97.47 (0.49)
D 100.00 (NC) 100.00 (NC) 85.19 (0.23) 68.52 (0.04%) 82.00 (0.68) 81.48 (0.66)
All groups 95.20 (0.89) 96.91 (0.92) 98.25 (0.93) 95.31 (0.82)

“ For all results except the Liaison IgM result for group D (see footnote b), the kappa-related P value was <0.05.

bP=0.53.
“NC, the kappa value was not calculable.

Data analysis. The sensitivity (Se), specificity (Sp), and positive and
negative predictive values (PPV and NPV, respectively) were calculated
from group A results as follows: (i) Se = 100 X true positive/(true posi-
tive + false negative); (ii) Sp = 100 X true negative/(true negative + false
positive); (iii) PPV = 100 X true positive/(true positive + false positive);
(iv) NPV = 100 X true negative/(true negative + false negative).

For each of these parameters, the value was calculated in three ways:
with gray zone results excluded, with gray zone results included as positive
results, and with gray zone results included as negative results.

Cohen’s kappa value was calculated to assess the agreement between
two compared assays in each group; agreement with kappa values of 0.00
to 0.20 was considered slight, 0.21 to 0.40 fair, 0.41 to 0.60 moderate, 0.61
to 0.80 substantial, and 0.81 to 1.00 almost perfect (33). The Student ¢ test
was used to assess differences between Pearson correlation coefficients.
The McNemar test was used to compare percentages of high avidity values
provided by each assay.
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RESULTS

Agreement. The qualitative IgG and IgM results of the three
methods are shown in Tables 2 and 3, respectively. IgG and IgM
results from the Vidas and Architect assays were compared for 687
sera, while IgG and IgM results from the Vidas and Liaison assays
were compared for 679 and 683 sera, respectively. The general
agreement between IgG results from the Vidas assay and from the
comparators was almost perfect, reaching 95.2% with the Archi-
tect assay and 96.9% with the Liaison assay, as was the general
agreement between IgM results, reaching 98.3% with the Archi-
tect assay and 95.3% with the Liaison assay. Agreements in each
group for both IgG and IgM results are detailed in Table 4.
Analytical parameters. Figures 1 and 2 show the Se, Sp, PPV,
and NPV values of each IgG and IgM assay, calculated from group
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FIG 1 Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) (%) of the three IgG assays included in this study on 500

samples from pregnant women (group A).

August 2013 Volume 20 Number 8

cviasm.org 1205


http://cvi.asm.org

Murat et al.

% sensitivity

100

K
0'&

N
N
N

0
i

WA
N

N
W

80 -

W
A

X

TR
W

TR
RN
AR AN

W

60 -

=

50

Architect

Liaison

% specificity

100

Y
R
B

R
R

SRR

SRR

90 -

80

SRR

70

AR

3

Ty
83

AR Ry

I

60

AR

R

R
RY

R

50

Vidas Architect Liaison

% PPV
S 0 O
SRR
SIENSIEN
100 255
| 22224
L
| 22224
i
90 7%
7
L
Vi
80 i
i
L
L
70 b
I
i
I
60 b
L
L
50 :
Vidas Architect Liaison
% NPV
PO Vv VY P
SR D PPPT D
100 1
(7
i
]
9 | B2
i
i
i
80 || ]
(%
i
i
i
70 975
b
i
i
i
i
b
{7
50 il 1555555

Vidas

Architect

Liaison

[ grayzone results excluded
7 grayzone considered as positive
@ grayzone considered as negative

FIG 2 Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) (%) of the three IgM assays included in this study on 500

samples from pregnant women (group A).

A results. In this group, the prevalence of positive IgG sera was
12.8% (64 of 500 sera were true positives), while the prevalence of
positive IgM was 2.2% (11 of 500 sera). In addition, these param-
eters were calculated in group B for IgM, because of the high
prevalence of positive IgM (76.5%) in this group. All parameters
reached 100% for each assay, except for the Liaison assay, which
had a 97.4% Se and a 91.7% NPV due to a single false-negative
result (case 7).

IgG and IgM assay kinetics. Extensive sequential results of IgG
and IgM assays for group B are provided in Table 5. In cases of
seroconversion, I[gMs were detected at the same time by the three
assays, except in case 7, for which the Liaison assay provided the
only negative result for the first sample. In four cases, IgGs were
detected earlier with the Liaison and Architect assays than with the
Vidas assay; notably, in case 11, the Vidas assay provided only gray
zone results. In three cases, IgGs were detected earlier with the
Architect assay than with the Liaison and Vidas assays. In one case,
IgGs were detected earlier with the Liaison and Vidas assays than
with the Architect assay.

Extensive sequential results of IgG and IgM assays for children
from group C without congenital toxoplasmosis are provided in
Table 6. In only one of the nine cases, maternally transmitted IgGs
were detected for a longer period of time with the Liaison and
Architect assays than with the Vidas assay, while they were de-
tected for a longer period of time with the Architect assay than
with the other two assays in three cases. No IgMs were detected by
any of the three assays in this subgroup. Extensive sequential re-
sults of IgG and IgM assays for infants with congenital toxoplas-
mosis from group C are provided in Table 7. In case 10, Architect
provided a gray zone IgG result for the first sample, which was
retested and found to be a true positive with the Sabin-Feldman
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dye test. In 3 of 10 congenital toxoplasmosis cases, IgMs were
detected once in the sequence (in two cases with only the Liaison
assay and in one case with both the Liaison and Vidas assays).

IgG avidity assays. Qualitative IgG avidity results are com-
pared in Table 8. The general agreement between Vidas and the
comparators was substantial, reaching 82% with the Architect as-
say and 81.5% with the Liaison assay (Table 4). Values from the
Vidas assay were highly correlated with those from the Architect
assay (r = 0.928, P < 0.001), while the correlation was lower with
the Liaison assay (r = 0.795, P < 0.001) (Fig. 3). The percentages
of high avidity values within the whole group were 63% (34/54),
50% (25/50), and 53.7% (29/54) with the Vidas, Architect, and
Liaison assays, respectively. The percentage provided by the Vidas
assay was significantly different from that obtained with the Ar-
chitect assay (P = 0.023) but not from that obtained with the
Liaison assay (P = 0.13).

DISCUSSION

The aim of this study was to compare the performances of the
Vidas Toxo assays with those of more recent, fully automated
assays. Our findings show that the performance of the Vidas sys-
tem in this field is maintained.

The most important characteristic in screening pregnant
women is the absence of false-negative IgM results, as this can lead
to misdiagnosed acute toxoplasmic infection and to lack of or
delay in treatment and clinical/biological follow-up of the fetus
and newborn. Se and NPV must therefore be as high as possible.
Calculation of the analytical parameters for IgM showed much
higher sensitivities for the Vidas and Liaison assays than for the
Architect assay. This Se superiority of the Vidas and Liaison assays
was increased when gray zone results were interpreted as positive
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TABLE 5 Antibody kinetics in 15 cases of women with a proven seroconversion (group B)?

Evaluation of Vidas in Toxoplasmosis

. Toxo IgG assays (IU/ml) Toxo IgM assays
Sampling date
Case no. (day mo yr) Vidas Architect Liaison Vidas (index) Architect (index) Liaison (AU/ml)
1 27 Mar 2008 0 0.4 <3.0 0.04 0.04 <3.0
5 May 2008 14 19.1 NA 2.76 3.01 57.8
19 July 2008 929 77.5 107 1.29 1.21 16.8
2 20 Sept 2005 0 0.5 <3.0 0.11 0.04 <3.0
18 Oct 2005 5 23 26.0 8.52 15.3 >160
25 Oct 2005 22 44 52.8 8.51 15.18 >160
3 5 Nov 2007 0 0.9 <3.0 0.02 0.05 <3.0
14 Mar 2008 1 1.5 6.6 1.92 2.04 47.9
29 Mar 2008 21 34.3 51.4 2.74 3.01 69.4
4 30 June 2007 0 0.4 NA 0.07 0.05 <3.0
4 Oct 2007 4 23.5 18.3 2.87 1.93 68.3
16 Oct 2007 22 48.9 51.3 2.62 1.73 67.1
19 Jan 2008 73 97.8 113 1.66 0.78 30.4
5 5 Feb 2004 0 1.7 <3.0 0.04 0.04 <3.0
27 July 2004 279 186 350 5.05 7.18 127
10 Aug 2004 >300 >200.0 >400 4.64 6.27 109
16 Mar 2005 77 55.7 92.2 2.9 3.1 52.0
6 16 Nov 2008 0 0.2 <3.0 0.06 0.05 4.2
21 Jan 2009 123 125 158 3.74 4.63 61.8
2 Feb 2009 132 130.8 154 3.4 4.14 48.4
7 27 Nov 2008 0 0.3 <3.0 0.79 1.28 <3.0
4 Dec 2008 0 0.3 <3.0 5.13 11.5 39.1
23 Dec 2008 0 1.3 <3.0 6.11 13.33 54.7
5 Jan 2009 0 1.9 <3.0 5.72 11.52 48.3
8 30 Nov 2009 0 0.2 <3.0 0.21 0.21 <3.0
22 Dec 2009 0 0.8 <3.0 1.32 1.52 17.1
6 Jan 2010 3 4 8.7 1.45 1.54 24.4
8 Apr 2010 71 56.6 NA 0.75 0.63 NA
9 12 May 2010 0 0.2 <3.0 0.1 0.04 <3.0
11 June 2010 4 6.4 15.0 5.05 4.33 >160
16 June 2010 11 15.5 25.6 5.12 4.16 >160
10 14 Jan 2011 0 0.2 <3.0 0.75 0.81 10.6
21 Feb 2011 42 45.7 107 3.48 5.79 72.8
29 July 2011 73 46.8 94.6 1.09 1.05 21.8
11 20 July 2011 3 7.5 9.4 5.68 5.38 >160
22 July 2011 5 8.3 12.3 5.82 4.87 >160
1 Aug 2011 6 8 19.4 5.04 3.7 >160
12 14 May 2011 0 0.1 <3.0 0.04 0.07 <3.0
8 June 2011 0 1.3 5.5 6.3 14.98 65.8
22 June 2011 30 55.9 41.7 5.77 16.21 92.3
13 2 Mar 2010 0 0.3 <3.0 0.04 0.03 <3.0
18 Mar 2010 8 1.2 12.9 5.88 6.39 82
3 Apr 2010 40 34.8 70.9 6.71 11.49 159
25 Sep 2010 103 70.9 108 2.23 1.79 21.5
14 25Jan 2011 249 >200.0 362 2.55 1.55 31.1
15 Feb 2011 233 >200.0 363 1.64 1.34 27.5
10 Mar 2011 146 194.2 362 1.71 1.2 27.2
6 Sep 2011 80 39.9 74.4 1.3 0.63 22.5
15 23 Mar 2011 0 0 <3.0 0.03 0.03 <3.0
14 Nov 2011 273 >200.0 234 4.36 5.77 98.4
1 Dec 2011 156 >200.0 292 3.6 3.5 50.9

@ In some cases, seroconversion was detected by other tests that do not appear in this table. Shaded boxes indicate gray zone results; values in boldface represent positive results. Jan,
January; Feb, February; Mar, March; Apr, April; Aug, August; Sep, September; Oct, October; Nov, November; Dec, December; NA, not available.
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TABLE 6 Detailed results of IgG and IgM detection for nine newborns (group C) with no congenital toxoplasmosis”

Toxo IgG assay results (IU/ml)

Toxo IgM assay results

Case no. Age (mo) Vidas Architect Liaison Vidas (index) Architect (index) Liaison (AU/ml)
1 0 >300 >200.0 >400 0.26 0.05 <3.0
2 133 115.5 176 0.06 0.04 <3.0
6 17 14.4 27.8 0.03 0.04 <3.0
11 0 1 <3.0 0.08 0.05 <3.0
2 1 112 63.5 122 0.04 0.05 3.4
6 1 24 <3.0 0.03 0.03 <3.0
13 0 0.5 <3.0 0.07 0.04 <3.0
3 1 38 37.9 49.6 0.07 0.04 <3.0
4 7 11.2 18.0 0.02 0.04 <3.0
6 1 3 4.1 0.03 0.04 <3.0
8 0 1 <3.0 0.04 0.03 <3.0
4 1 24 18.4 43.7 0.02 0.04 <3.0
8 0 0.9 <3.0 0.01 0.04 <3.0
10 0 0.6 <3.0 0.06 0.04 <3.0
5 4 4 3.4 13.9 0.04 0.03 <3.0
10 0 0.2 <3.0 0.03 0.03 <3.0
6 1 58 44.6 62.5 0.01 0.03 <3.0
3 16 13 20.6 0.01 0.04 <3.0
5 4 3.2 5.0 0.04 0.03 <3.0
8 0 1 <3.0 0.04 0.04 <3.0
7 4 1 2.9 <3.0 0.04 0.04 <3.0
5 0 3.2 <3.0 0.03 0.04 NA
8 0 >300 >200.0 399 0.31 0.05 <3.0
2 75 99.3 163 0.06 0.04 <3.0
4 37 37.8 70.1 0.03 0.04 <3.0
7 9 7.8 15.1 0.05 0.04 <3.0
10 1 1.9 <3.0 0.06 0.04 <3.0
9 0 73 46 104 0.11 0.05 <3.0
1 53 229 57.2 0.06 0.05 <3.0
3 15 7.7 19.8 0.04 0.04 <3.0
7 2 0.9 NA 0.02 0.03 NA

“ Shaded boxes indicate gray zone results; values in boldface represent positive results. NA, not available.

results, allowing better detection of ongoing seroconversions.
This is consistent with the analysis of congenital toxoplasmosis
(group C) whereby IgMs in one infant were not detected by the
Architect assay in case 3 at the time of diagnosis, while they were
by the two other systems, Isaga, and Western blotting (neosynthe-
sized IgM). Consequently, the Vidas and Liaison assays showed
very good NPV, although the very low prevalence of IgM-positive
sera in group A explains the high levels of NPV for all three assays.
The high Se of the Vidas IgM assay has been previously shown,
although a value higher than with the Liaison assay was found
(20). We did not observe this difference in group A, but it is worth
noting that IgMs were not detected by the Liaison assay in 14 sera
from group D (8 gray zone and 6 negative results; data not shown).
Results from group D were not used in the calculation of analytical
parameters as positive Vidas IgG and IgM results were major cri-
teria for inclusion in this group. Moreover, the analysis of group B
showed a decreased sensitivity for the Liaison assay. However, this
was due to a single false-negative serum reflecting a delay in de-
tection of IgM in seroconversion case 7.

1208 cvi.asm.org

Time of detection of IgM in seroconversion cases is also an
important criterion, because it is the signal that triggers further
serological explorations to confirm or rule out an acute infection.
In this respect, Vidas and Architect assays showed similar perfor-
mances, whereas IgMs were detected later with Liaison in one case,
as mentioned above.

All three IgM assays appeared to be very specific, although
better Sp values were obtained with the Vidas and Architect
assays than with Liaison. The presence of three false positives
with the Liaison assay, which was not expected in light of pre-
vious data (20), together with the very low prevalence of posi-
tive IgM, is the reason for the much lower PPV values calcu-
lated for this assay.

However, the Se and Sp values that we found can be discussed,
as they depend on how reference results are determined. In this
study, we interpreted persistent specific IgM as positive samples,
but these persistent IgMs may be considered to be an unnecessary
source of additional testing and anxiety for the patient; therefore,
these samples could be considered negative. In the current study,
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TABLE 7 Detailed results of IgG and IgM detection for 10 newborns (group C) with congenital toxoplasmosis”

Toxo IgG assay results (IU/ml) Toxo IgM assay results
Case no. Age (mo) Vidas Architect Liaison Vidas (index) Architect (index) Liaison (AU/ml)
1 6 31 32.6 35.4 0.01 0.04 <3.0
8 16 17.7 22.1 0.03 0.04 <3.0
11 12 14.5 17.7 0.08 0.05 <3.0
21 4 3.4 4.5 0.08 0.05 <3.0
2 0 0 1 <3.0 0.12 0.04 <3.0
6 50 29.6 58.3 0.07 0.03 <3.0
9 95 38 87.5 0.09 0.04 <3.0
12 80 37 94.2 0.17 0.07 3.8
18 139 75.7 126 0.17 0.07 3.2
25 >300 >200.0 >400 0.2 0.13 5.1
31 >300 >200.0 334 0.24 0.09 4.3
3 0 184 119 NA 0.05 0.06 <3.0
2 103 52.7 101 0.03 0.04 <3.0
4 89 29.6 81.7 0.93 0.29 33.4
8 10 5.3 15.9 0.12 0.06 <3.0
11 5 2.7 11.7 0.09 0.04 <3.0
27 148 14.9 NA 0.12 0.05 <3.0
4 3 27 22.5 41.4 0.06 0.05 <3.0
5 19 13 33.2 0.06 0.03 <3.0
9 20 7.5 27.2 0.12 0.04 <3.0
11 18 8.6 33.4 0.15 0.04 <3.0
13 15 6.8 25.9 0.16 0.05 3.5
18 >300 >200.0 NA 0.33 0.19 7.6
5 0 102 106.7 84.3 0.41 0.1 <3.0
49 49 50.1 0.15 0.06 <3.0
11 247 183 274 0.1 0.05 <3.0
13 150 126 209 0.06 0.05 <3.0
16 157 91 161 0.07 0.05 <3.0
6 5 96 40.4 NA 0.31 0.2 NA
7 32 12.9 55.1 0.11 0.05 3.0
9 23 6.5 37.6 0.03 0.09 <3.0
14 28 7.7 38.9 0.03 0.05 <3.0
7 1 54 68.3 84.1 0.05 0.07 <3.0
14 6.3 16.3 0.04 0.03 <3.0
12 10 5.4 11.2 0.05 0.05 <3.0
25 >300 165.3 >400 0.14 0.07 <3.0
8 5 21 10.7 19.2 0.05 0.05 <3.0
11 11 4.6 9.5 0.11 0.07 <3.0
15 4 2.3 4.1 0.1 0.06 <3.0
21 >300 >200.0 >400 0.33 0.18 7.5
29 235 158.9 247 0.14 0.1 3.6
9 10 >300 >200.0 >400 0.03 0.07 <3.0
12 >300 >200.0 388 0.06 0.06 <3.0
24 >300 >200.0 >400 0.19 0.08 4.4
31 >300 >200.0 >400 0.14 0.08 3.8
10 8 2 22 5.0 0.04 0.05 <3.0
10 1 1.1 <3.0 0.13 0.06 <3.0
17 >300 92.7 359 0.19 0.05 3.2
24 123 30.7 143 0.09 0.04 <3.0

@ Shaded boxes indicate gray zone results; values in boldface represent positive results. NA, not available.
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TABLE 8 Comparison of IgG avidity test results obtained by the Vidas
system with results obtained by the Architect and the Liaison systems in
group D

No. of samples with indicated Vidas result

Gray

System Result High zone Low Total

Architect High 25 0 0 25
Gray zone 6 1 0 7
Low 1 2 15 18
Total 32 3 15 50

Liaison High 28 1 0 29
Gray zone 4 1 2 7
Low 2 1 15 18
Total 34 3 17 54

Avidity with Vidas

0.7

0.6

05 -

0.4

03

all three assays detected IgM in the four cases of acute infection
from group A; the differences in IgM Se were observed for the
detection of persistent IgM (i.e., past infections) only.

Analytical parameters for IgG showed a higher Se for the Vidas
and Liaison assays than for the Architect assay in the general pop-
ulation of pregnant women evaluated in group A. This was true
even when gray zone results were interpreted as negative, which is
the safest line of conduct in the context of pregnant women
screened for acute toxoplasmic infection, since it indicates that the
patient should be followed up during pregnancy. In contrast, the
Architect assay appeared to be the most able to detect early IgG in
pregnant women with an acute infection (group B), while Vidas
was the least sensitive assay in this situation, as previously found
by Gay-Andrieu et al. (22). In case 11, the Vidas assay retrieved

0.2

0.1 *

y =0.0088x - 0.1869
r=0.928 (p <0.001)
n=50
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Aviditv with Architect (%)
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FIG 3 Correlation of avidity values obtained from group D sera analyzed with the Vidas and Architect assays (A) and the Vidas and Liaison assays (B); r,

correlation coefficient.
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only gray zone values for the last two sera included in the study,
but the time period studied is short and this case may reflect atyp-
ical kinetics. Indeed, the titers did not rise in these three sera with
the Architect system, and the first positive result with Vidas was
obtained on serum taken at delivery (44 days later, not included in
the study) with a very low IgG titer (10 IU/ml). Case 7 is quite
atypical, because 1gGs were either not detected or detected at a
very low level with the three automated assays. However, this was
a proven seroconversion, because specific immunofluorescence
assay results went from negative to positive with the third serum.
In this context, the gray zone value obtained with the Architect
assay is of interest, because it provides an additional indication for
seroconversion.

However, concerning antibody kinetics during seroconver-
sion, detection of IgG only formally confirms the diagnosis of
seroconversion, which is already highly suspected on the basis of
positive or increasing IgM. An interesting kinetics example is
shown by case 14: while the Vidas assays showed a decrease from
the second and mostly the third serum samples, variations were
not shown before the fourth serum by the Architect (mostly be-
cause the first two rates exceeded the upper measurement limit)
and the Liaison assays. Case 15 shows a similar trend, the decreas-
ing phase being observable only with the Vidas assay. PPV and Sp
reached high levels with all three assays, particularly since low
prevalence tends to decrease PPV. Very high Sp and PPV (i.e., few
false positives) are important during pregnancy, because they give
confidence in a positive IgG result, indicating a past immunity
requiring no further follow-up. In this study, high NPVs are not
very reliable, since the low prevalence of positive IgG increases this
parameter.

In line with its better Se in seroconversions, the Architect IgG
assay remained positive for sera from newborns with no congen-
ital toxoplasmosis for a longer time period than the two other
assays in three of nine cases. However, in these cases, there is a
slight advantage for an assay in detecting clearance of IgG as early
as possible (i.e., completely negative IgG test; gray zone results are
to be interpreted in this situation as positive), since this allows
postnatal follow-up to be withdrawn. All three assays detected
high-level and persistent IgG in infants presenting with congenital
toxoplasmosis (not all the samples were positive, but there were
no misdiagnosed cases). Although it was not possible to confirm
slight differences in the techniques for postnatal follow-up, there
seemed to be a trend for a higher Se of the Architect assay in this
population, which is consistent with what was observed in group B
and in healthy children from group C.

It should be noted that we took into account only group A sera
for calculations in order to be as close to real conditions as possible
and because this was the prospective part of the study. However, if
groups B and C had been taken into account, the high Se value for
the Vidas assay would have been lowered, compared to the Archi-
tect and Liaison assays, by the lack of positivity in some serocon-
version sera (group B) and in the last serum of serial testing from
healthy newborns (group C). Therefore, the present results are
overall concordant with previously published data, which charac-
terized the Vidas IgG assay through its high Sp but moderate Se
(16, 21).

In this study, avidity values provided by the Vidas assay were
highly correlated with those from the Architect and Liaison assays.
However, the most important parameter required for an avidity
assay is the ability to provide high avidity values for chronic
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toxoplasmosis. From this point of view, the Vidas assay provided
more high values and therefore identified more old infections
than the comparators. The difference compared to the Architect
assay was significant, but that compared to the Liaison was not,
mainly due to one serum that was found to be in the gray zone with
Vidas and high with Liaison. This is consistent with recent data
that concluded that the Vidas IgG avidity assay is the most accu-
rate assay for detecting infection lasting more than 4 months,
compared to other avidity assays commercialized in France, in-
cluding the Architect assay (34).

The main conclusion to this study is that the Vidas assays are
useful for the detection of toxoplasmosis in pregnant women and
newborns, as well as for follow-up of newborns with or without
congenital transmission of the parasite. This evaluation shows
similar performances for Vidas and more recently commercial-
ized systems, notably excellent Sp, and some particularities. The
Vidas system provides better Se in screening for both IgG and IgM
in pregnant women than the Liaison and Architect assays. The
Architect assay and, to a lesser extent, the Liaison assay show a
high ability to detect early IgG in seroconversion cases (i.e., a high
Se) but have the slight disadvantage of a prolonged detection of
passive IgG in healthy newborns. Conversely, in cases of serocon-
version, the Vidas system detects IgM as early as the compared
assays but is less powerful than the comparators in early detection
of newly produced IgG. Consequently, the Vidas system fits the
needs of laboratories working on small routine series for first-line
testing as well as those of expert laboratories that are often solic-
ited for confirmation, second-line testing due to a high Sp, and a
powerful avidity assay.
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