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In a study comprising 63 children diagnosed with atopic dermatitis, the
results of the ADVIA Centaur system was compared with the results
obtained with the Pharmacia UniCAP100 system, which has been
widely considered as a reference method for seric specific IgE (sIgE)
measurements. The individual immunization against the most common
food allergens [egg (f1), cow milk (f2), cod (f3), wheat (f4), peanut (f13)
and soy bean (f14)] was determined by in vitro serum IgE testing and
skin prick test (SPT). The comparison of the sIgE titers revealed a good
concordance between the Centaur and the UniCAP tests for f1, f3, and
f13 (94 %, 91 %, and 96 % respectively). However, the concordance
was lower for 2, f4, and f14 (76 %, 77 %, and 77 % respectively)
because of discrepancies between the two techniques. When compared
with SPT and clinical diagnosis, on the 40 discordant cases found
between the Centaur and the UniCAP, the Centaur showed concor-
dance with the patients food reaction and SPT in 34/40 cases, and
UniCAP in only 6/40 cases. Accordingly, the Centaur test displayed a
statistically significantly better performance on specificity and concor-
dance with SPT for f2, f4, and f14 (concordance/specificity = 70%/
1%, 76%/75% and 90%/88% respectively), than the CAP test
(49%/54%, 51%/52% and 67%/65% respectively).
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The basis for an etiologic diagnosis of allergic
disease is the demonstration of a sensitization,
namely the presence of allergen-sIgE antibodies.
To identify the causative allergen, in vivo skin
prick tests (SPT) or in vitro allergen sIgE
measurements are usually performed. A reliable
and accurate assessment of sIgE is essential to
reach a correct diagnosis (1, 2).

Food allergy is a common problem in infants
and small children, and it clearly plays a signi-
ficant pathogenic role in 40% of children with
moderate to severe atopic dermatitis (3, for
review see 4). There is an increasing consensus
to think that food allergens including cow’s milk,
egg, and peanut are accounting for most of the
reactions found in the pathogenesis of atopic
dermatitis in infancy and childhood (5, 6).
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Wheat, soy and fish are other common allergens
causing food allergy in children. Importantly,
elimination of the responsible food leads to
marked improvement in eczematous symptoms
in the majority of these children. In this paper,
we report on the possible influence of the most
common food allergens in 63 children diagnosed
with atopic dermatitis by measuring in vitro sIgE
and SPT. A reliable method for determination of
food-sIgE levels, together with SPT, may reduce
the need for oral food challenges in children with
atopic dermatitis (7).

At present, the Pharmacia CAP is the most
widely accepted reference method for sIgE meas-
urements. It has been shown that quantification
of food-sIgE in the UniCAP is a useful test for
diagnosing symptomatic allergy to egg, milk,



peanut and fish in the pediatric population and
could eliminate the need to perform double-
blind, placebo-controlled food challenges in a
significant number of children (8). However in a
recent study, the UniCAP failed to accurately
determine sIgE to wheat and soy (9). Determin-
ation of sIgE has been introduced on the ADVIA
Centaur technology platform (Bayer Diagnos-
tics, Puteaux, France), a newly developed
immunochemiluminometric in vitro assay for
determination of sIgE antibody using PMP
coupled with anti-IgE as solid phase and liquid
biotinylated allergen-extracts (10). The aim of
this study was to compare the results of the sIgE
assay obtained either from the ADVIA Centaur
or from the UniCAP systems with the six
primary food allergens: hen’s egg white, cow’s
milk, cod fish, wheat, peanut and soy bean. The
results from both in vitro sIgE methods were
compared with SPT results to determine which of
the two in vitro tests shows the best performance
with respect to the allergy diagnosis based on the
patient’s clinical history and SPT.

Patients and methods
Patients

The study enrolled 63 referrals to the Department
of Dermatology at the Children’s hospital in
Bordeaux between January 2003 and June 2003
with informed consent from the parents. The
children were between 4 months and 17 yr
(median 2 yr and 2 months) old, and the majority
were boys (boys/girls ratio = 1.55). All the chil-
dren presented clinical signs of atopic dermatitis.
Some of the children also presented a case history
of allergic reaction after food introduction. The
clinical diagnoses were supported by skin test and
determination of serum sIgE towards the primary
food allergens: egg, milk, cod, wheat, peanut and
soy. Patients were segregated in three groups
based on the following parameters:

Group 1: One isolated clinical sign (atopic der-
matitis)

Group 2: One isolated clinical sign (atopic der-
matitis) and an apparent allergic reaction after
food uptake or a positive skin test towards the
concerned allergen.

Group 3: One isolated clinical sign (atopic der-
matitis) and an apparent allergic reaction after
food uptake as well as a positive skin test
towards the concerned allergen and/or a
positive labial or oral provocation test. (Only
three patients from group 3 received an oral
provocation test at the time of the study).

Food allergy diagnosis in atopic dermatitis

For most of the patients, the apparent allergic
reaction (vomiting or asthma) after food uptake
was caused by an acute IgE mediated reaction as
no clinical exacerbation of the cutaneous lesions
were recorded.

Skin prick test

Skin prick tests were performed following the
established guidelines excluding the patients
under therapeutical regimen using antihistamines
of any type. Allergen extracts used were egg
white (f1), milk (f2), cod (f3), wheat (f4), peanut
(f13) and soy (f14), and all were purchased from
Laboratoire Stallergénes (Paris, France), except
for f2 which was the native allergen (fresh cow’s
milk). Allergen extracts, along with appropriate
negative (saline) and positive (histamine: 10 mg/
ml) controls, were applied on the forearm using
the prick technique. Other allergens were tested
on the basis of the child’s history, but are not
included in the results of this study. Allergens
eliciting a mean weal diameter of 3 mm or
greater than the negative control were considered
positive. In 13 cases, SPT could not be carried
because of anti-histaminic treatment or dermo-
graphism.

Serum samples

Serum obtained from each child initial medical
examination was divided into two aliquots. One
aliquot was stored at 4°C (for no longer than a
week) until it was analyzed for sIgE with the
UniCAP100, our routine assay for sIgE meas-
urement in the clinical laboratory. The second
aliquot was immediately frozen for further sIgE
analysis on the ADVIA Centaur.

Allergens/assay procedures

Seric IgE titers were measured in all patients for
the following six allergens: egg white (f1), cow’s
milk (f2), cod (f3), wheat (f4), peanut (f13) and
soy bean (f14). All patient samples were also
tested using the ADVIA Centaur system, how-
ever only a selection of these were also tested in
the Pharmacia CAP system depending on the
quantity of serum available from the children.
The ADVIA Centaur sIgE assay is a reverse
sandwich immunoassay using direct chemilumi-
nescent technology. The monoclonal mouse
antihuman IgE antibody is covalently bound to
paramagnetic particles (PMP) in a solid phase.
The anti-IgE coupled to the PMP captures the
sample IgE. Non-IgE is removed by washing.
Biotinylated allergen is added in excess and binds
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to the allergens-sIgE antibody captured on the
solid phase. Streptavidin labeled with acridinium
ester (LITE reagent) is added and binds to the
biotin-labeled allergen. A direct relationship has
been demonstrated to exist between the amount
of allergen-sIgE present in the sample and the
amount of relative light units emitted by the
acridinium ester and detected by the apparatus.
Results are expressed in kU/I.

The Pharmacia CAP system uses cyanogen-
bromide-activated cellulose derivatives as the
solid phase encased in a capsule (ImmunoCAP).
The allergen is covalently bound to this hydro-
philic carrier polymer, which catches all allergen-
sIgE in the sample which is detected directly with
a combination of polyclonal and monoclonal
anti-IgE (Fc specific) antibodies labeled with
beta-galactosidase, generating fluorescence.

Calibrators used by the two assays were
adjusted to the same reference standard allowing
the direct comparison of the sIgE titers measured
with both techniques. The cut off is 0.35 kU/I in
both in vitro systems. Children were considered
sensitized if their sIgE levels were above the cut
off.

Statistics

We considered as the reference the SPT. Differ-
ences in concordance, sensitivity and specificity
between the SPTs and ADVIA Centaur or
UniCAP100 sIgE assays for the same allergens
were determined and evaluated to see if they were
statistically significant. In this study, significance
will imply two-sided tests and confidence inter-
vals at 95% confidence. McNemar’s tests were
performed under the assumption, that the differ-
ence between the two in vitro methods on the
same serum sample is independent of the actual
level of sIgE in the serum sample. For statistical
calculations, we only included samples for which
all three method results for each allergen were
available.

Results
Clinical outcomes

Twenty of 63 children (31.7 %) were included in
group 1, 32 of 63 (50.7 %) in group 2, and 11 of
63 (17.4 %) in category 3. For f1, 2, {3, f4, f13
and f14, the results of the three methods were
available for 49, 41, 44, 48 and 43 children
respectively. Of note, in group 1, 11 of 20
children (17.4 %) were prescribed SPT even in
the absence of allergic reaction after food chal-
lenge but because of severe, treatment-resistant
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atopic dermatitis or atopic dermatitis with
growth delay (based on the recommendations
of our Pediatric Dermatology department). For
all these 11 children, the SPT appeared to be
negative for all the allergens tested.

In vitro method comparison

Direct comparison between ADVIA Centaur and
UniCAP100 for the six food allergens is presen-
ted as scatter plots in Fig. 1. The number of
discordant samples (being positive in one method
and negative in the other) for each allergen and
the dose in kU/l is shown in Table 1 and
compared with the SPT results and the patient’s
apparent food reaction to the concerned allergen.
There was a good correlation and concordance
between the two methods for f1, f3 and f13.
However, there was a poorer correlation and a
lower concordance between the two methods for
f2, f4 and f14. The discordance between the two
methods was in most of the cases due to
discrepancy between the UniCAP and SPT
results. Of the 40 discordant samples, the AD-
VIA Centaur data were in agreement with the
SPT outcome in 34 cases whereas the results from
the CAP were in agreement with SPT in only six
cases.

Comparisons between sIgE assays and SPT taken as the
reference

Contingency tables describing positive/negative
results on SPT and sIgE measured by the
Centaur and the UniCAP systems are listed in
Fig. 2. Comparison of each in vitro test to SPT
for sensitivity, specificity and concordance at
0.35 kU/I cut off, are reported in Table 2A and
Table 2B. Statistically significant differences
regarding specificity and concordance in refer-
ence to SPT were noticed between UniCAP100
and ADVIA Centaur. The best specificity and
concordance to SPT were achieved using the
Centaur test for the allergens f2 (ADVIA/Uni-
CAP specificity: 70%/49%, p = 0.021 ; concor-
dance to SPT 71%/54%, p = 0.004), f4
(ADVIA/UniCAP specificity: 76%/51%, p =
0.002 ; concordance to SPT 75%/52%, p =
0.002), and f14 (ADVIA/UniCAP specificity:
90%/67%, p = 0.002 ; concordance to SPT
88%/65%, p = 0.002).

Discussion

Results of testing surveys available in the litera-
ture already suggest that not all in vitro tests for
sIgE measurements yield similar results (11). In
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Fig. 1. Comparison between the results obtained with the ADVIA Centaur sIgE assay and Pharmacia CAP system for the six
most common food allergens (f1, 2, f3, 4, f13, f14). The cut off (0.35 kU/1) is shown as a solid line whereas the dotted grid

lines indicate the allergy classes.

the present study we compare a new method
(ADVIA Centaur sIgE assay) with our current
method (Pharmacia UniCAP100) that is consid-
ered as a reference in routine clinical laborator-
ies. This study analyzes the performances of the
tests in a routine group of children, suffering
from atopic dermatitis suspected to be due to
food allergies at various stages of severity.
Implications of food allergy in clinical signs
and symptoms were primarily suspected on the
basis of anamnesis and SPT in most children
included in this study. Because pathogenesis
secondary to food allergy in atopic dermatitis is
bound to different immunological mechanisms,

not only IgE-mediated ones, 100% agreement
between clinical tests and the clinical diagnosis
does not exist for food allergy (12). The detection
of sIgE antibodies clearly established that a
sensitization has occurred, but does not always
indicate the presence of an allergic disease (13).
Sometimes food sensitization also persists, in
children with atopic dermatitis, even though food
tolerance has been reached.

Our method comparison revealed that sIgE
values obtained with the ADVIA Centaur system
showed a good correlation with those obtained
from the UniCAP100 system for f1, f3 and f13,
while such correlation was much lower for 2, f4
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Table 1. Analysis of discordant results between ADVIA Centaur and Phar-

macia Unicap for the six most common food allergens (f1, f2, f3, 4, f13, f14) in f1 +SPT f1 +SPT
;Ei;e?ﬁnggldt'o SPT. Concordant sIgE results to SPT and allergic manifestations ADVIA 122 1739 Prarmacial = 123 17 [ 40
Centaur = 8 [ 10 CAP - 1 8 9
Number of Number of 24 25149 24 25149
Number of concordant concordant
Allergen discordant results between results between
code samples (%)  UniCAP and SPT*  Advia Centaur and SPT* f2 +SPT_ f2 +SPT_
ADVIA +| 3 11] 14 Pharmacia| + | 4 19| 23
(A) General Centaur | —| 1 2627 CcAP -l o 1818
f1 3(6) 2 1 4 37| 41 4 37 41
2 10 (24) 1 9
f3 4 (9) 2 2
fa 10(23) 0 10 f3 SPT f3 SPT
f13 3(4) 1 2 P T =
f14 10(23) 0 10 ADVIA |+]| 1 4|5 Pharmacia| +| 1 4 | 5
Centaur -1 0 39] 39 CAP - 0 39139
ADVIA Allergic Group of 1 43| 44 1 43| 44
Allergen Patient UniCAP Centaur reaction after ~ food allergy
code number  kU/I kU/l SPT* allergen uptake** reactivity***
f4 SPT f4 SPT
(B) Detailed + - + -
f1 39 054 <035 + + ADVIA +| 2 10|12 Pharmacia| + | 2 20| 22
58 158 <0.35 - - Centaur -1 1 31]32 CAP 121 (22
67 <0.35 3.51 — - 3 41) 44 3 41| 44
2 15 068 <035 - -
18 055 <035 - -
25 108 <035 - - f13 SPT f13 SPT
32 067 <0.35 + + + - + -
44 052 <0.35 - - ADVIA +| 12 17| 29 Pharmacia| + | 11 17 | 28
47 047 <0.35 — — Centaur - 1 181 19 CAP -1 2 181 20
54 042 <035 _ _ 13 35| 48 13 35| 48
55 078 <035 - -
41 . - -
E? 8_51 2332 _ _ f14 SPT f14 SPT
f3 17 <035 089 - - e L
27 1.56 <0.35 _ _ ADVIA + 0 4 4 Pharmacia| + 0 14 14
13 181 <035 - _ Centaur -1 1 38|39 CAP -1 1 28129
18 <0.35 1.08 _ _ 1 421 43 1 42 | 43
A 1; ggg :ggg _ B Fig. 2. Results for the sIgE blood titers measured by the
18 218 <035 B ADVIA Centaur method and the Pharmacia CAP method

25 04 <035 - -
35 175 <035  — -
38 651 <035 - -
44 16 <035 — -
48 141 <035 - -

60 053 <035 - -

66 046 <035 - -

13 4 <035 053 - -
48 <035 5.04 + +

66 055 <035 - -

f14 1 127 <035 - -
7 202 <035 - -

12 037 <035 - -
20 539 <035 - -
27 128 <035 - -
44 083 <035 - -
55 049 <035 - -
65 045 <035 - -
67 067 <035 - -
68 129 <035 - -

NN WRNWNN=—= =N "N "= —MNMNW__MNWRNNN"NNNMNMNRNOWONWRNOWNNRN-—2DN

*The SPT was performed at the time of the blood collection.

**The allergic manifestation after food intake of the considered allergen were
recorded from the case history at the time of blood collection.

***See Patients and methods section for group definition.
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are depicted in 2 x 2 contingency tables with positive/neg-
ative classes.

and f14. The ADVIA Centaur revealed a statis-
tically significant better performance on specific-
ity and concordance with SPT on 2, f4 and f14
when compared with UniCAP.

In the cases of discrepancy between the two
in vitro systems the Centaur agrees with the SPT
in 34 of 40 cases. Interestingly, for cow’s milk,
wheat and soy the UniCAP100 system exhibited
positive results which were not confirmed by the
patients’ clinical history of food reactions, SPT
or the ADVIA Centaur test. One hypothesis
which might account for this observation may
lie in the assay architecture of the two assays.
The UniCAP is designed as a normal catching
antibody immunoassay with solid phase bound
allergens. This type of assay design requires a
high allergen load on the solid phase, because all
specific antibodies will bind to the allergen
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Table 2. Correlation between ADVIA Centaur (A) or the Pharmacia CAP (B) sIgE assays with skin prick test taken as the reference. Positive/negative concordance
was determined at 0.35 kU/I cut off. Sensitivity, specificity, concordance and 95 % confidence intervals were calculated at 0.35 kU/I cut-off using Mc Nemar's

statistical test

Allergen  Number of samples  Sensitivity (%)  Confidence interval

Specificity (%)

Confidence interval ~ Concordance (%)  Confidence interval

(A) ADVIA Centaur

f1 49 92 73-99
2 4 75 19-99
f3 44 100 5-100
f4 44 66 9-99
f13 48 92 64-100
f14 43 - -
(B) Pharmacia UniCAP
f1 49 96 79-100
2 4 100 47-100
3 44 100 5-100
f4 44 67 9-99
13 48 85 55-98
f14 43 - -

32 15-54 61 46-75
10% 53-84 71 *** 54-84
91 78-97 91 78-97
76 ** 60-88 75 ** 60-87
51 34-69 60 47-76
90 ** 77-97 88 ** 75-96
32 15-54 63 4877

49 32-66 54 37-69

91 78-97 91 78-97

51 35-67 52 37-68

51 34-69 63 45-74

67 50-80 65 49-79

*p = 0.021, **p = 0.002, ***p = 0.004. Bold numbers and asterisks indicate statistically significant differences between the two in vitro methods in favor of

ADVIA Centaur.

regardless of the antibody isotype. The ADVIA
Centaur is a reversed-phase immunoassay with
anti-IgE antibodies coupled to PMP which
captures in a first step all IgE allowing the
subsequent sIgE detection with biotinylated
allergens in liquid phase. In this second setting,
a much lower amount of allergen is needed and
the low allergen concentration enables the assay
to adjust detection of antibodies based on their
affinity and thereby excluding responses from
low affinity polyreactive IgE. In our study,
multiple low false positive results of the dis-
cordant samples were seen in the UniCAP. This
may reflect the high allergen load of the
UniCAP which allows the detection of antigen-
specific low affinity IgE, which is not relevant
for the food reaction of the patients. This is in
agreement with a previous study which empha-
sized the failure of soy and wheat allergy to be
accurately predicted by the UniCap technique
(9). However, we can not exclude that the
architecture of the UniCAP test might allow the
detection of antigen-specific very low affinity
IgE which could have an impact in the future
development of the allergic process. We con-
clude that although the two in vitro tests seem to
perform equally on egg, cod and peanut, the
ADVIA Centaur may provide a more reliable
test for sIgE against milk, wheat and soy.
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