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Original article

The allergic sensitization in infants with atopic eczema from

different countries

Background: No study has compared allergic sensitization patterns in infants
with atopic eczema from different countries. The aim of this study was to
investigate the patterns of allergic sensitization in a cohort of infants with atopic
eczema participating in a multicentre, international study.

Methods: Two thousand one hundred and eighty-four infants (mean age

17.6 months) with atopic eczema from allergic families were screened in 94
centres in 12 countries to participate in a randomized trial for the early pre-
vention of asthma. Clinical history, Severity Scoring of Atopic Dermatitis Index,
measurements for total serum IgE and specific IgE antibodies to eight food and
inhalant allergens were entered into a database before randomization to treat-
ment. A history of type of feeding in the first weeks of life and exposure to
animals was recorded.

Results: A total of 52.9% of the infants had raised total IgE, and 55.5% were
sensitized to at least one allergen. There was a wide difference in the total IgE
values and in the sensitization rates to foods and aeroallergens among infants
from different countries. The highest prevalence rates of allergen-sensitized
infants were found in Australia (83%), the UK (79%) and Italy (76%). Infants
from Belgium and Poland consistently had the lowest sensitization rates. In each
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are not necessarily generalizable to other countries.

country, a characteristic pattern of sensitization was found for aeroallergens
(house dust mite > cat > grass pollen > Alternaria), but not for food aller-
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pattern of allergic sensitization between countries, and data from one country
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Several studies have described the pattern of allergic
sensitization during the first years of life, either in whole
populations or in hospital-referred patients with atopic
eczema (1, 2). These studies emphasize that sensitization
to food allergens is prevalent in young children and is a
factor that predicts the development of allergic respira-
tory diseases later in childhood. No study has compared
the pattern of allergic sensitization in infants with atopic
eczema from different countries.

The Early Prevention of Asthma in Atopic Children
(EPAAC™) Study was a multi-centre, multi-national
trial conducted to test the hypothesis that early
therapeutic intervention with levocetirizine, a second-
generation antihistamine, in infants at high risk for
asthma would prevent or delay the development of
allergic airway disease. In the EPAAC™ Study, a large
population of infants with atopic eczema and a family
history of allergy was evaluated, thus providing a
unique opportunity to acquire data on early allergic

sensitization and factors that may influence it. In the
ETAC™ Study conducted 10 years earlier in atopic
children, similar data were obtained (3).

The aims of this study were: (i) to investigate the
patterns of allergic sensitization in infants with atopic
eczema from different countries and (ii) to compare
sensitization patterns in this study population with
sensitization patterns in the population evaluated in the
ETAC™ Study 10 years earlier.

Methods

The EPAAC™ Study protocol was approved by the Institutional
Review Board in each of the participating centres in 10 European
countries, Australia and South Africa. The study involved screening
of a large population of infants with active atopic eczema and a
family history of allergy, to identify a subgroup of infants sensitized
to grass pollen and/or house dust mite for recruitment into a
randomized clinical intervention trial.
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Infants were assessed for inclusion into the EPAAC™ Study
using the following criteria: age 12-24 months; suffering from
symptoms and signs of atopic eczema lasting cumulatively for at
least 2 months since birth; a modified Severity Scoring of Atopic
Dermatitis (SCORAD) index > 10 (4); and biological mother or
father, or one sibling with a well-documented history of atopy
(eczema, and/or allergic rhinitis and/or asthma). At screening,
written informed consent to participate in the study was obtained
from the parents, and a blood sample for IgE measurement was
obtained from the infants. Total and specific IgE levels were mea-
sured in three central laboratories by the Pharmacia ImmunoCAP
technology for the following eight allergens: mixed grass pollen,
mixed tree pollen, house dust mite, cat, egg, peanut, milk and
Alternaria. The consistency of measurements between these labora-
tories had been previously confirmed. If the blood sample volume
was too small to permit testing to all allergens, the tests were per-
formed according to a predefined order of priority. The lower and
upper detection limits were 0.35 and 10.000 kU/1 for total IgE, and
0.35and 100 kU 4/1 for specific IgE. A specific IgE measurement was
considered positive if > 0.35 kU4/l (class 1 > 0.35; class 11 > 0.70;
class 11T > 3.50; class IV > 17.5; class V > 50; class VI = 100 kU /).
Atopy was defined as the presence of at least one specific IgE mea-
surement > 0.35 kU 4/l and/or total IgE measurement > 30 kU/1 (3).
If a specific IgE level for grass pollen and/or house dust mite was
> (0.35 kU /I, children were randomized to receive treatment with
levocetirizine drops (0.125 mg/kg twice daily) or matching placebo
for a 18-month period, as described elsewhere (5).

A history of type of feeding in the first weeks of life and exposure
to animals was recorded by the investigators. Information was ob-
tained for five specific milk types (breast, formula, soy, hypoaller-
genic, cow milk or ‘other’). Exposure to animals was recorded for
two distinct periods: exposure of the mother during pregnancy and
exposure of the infant after birth. All infants were born between
April 2000 and March 2003, and the investigations were performed
between March 2002 and March 2004.

Statistical analysis

Data between ETAC™ and EPAAC™ studies have been com-
pared by the Fisher’s exact test (6).

Results
Demography

A total of 2222 infants were screened, of which 2184
(mean age, 17.6 months; 57.1% male; 92% Caucasian)

were included in the data analysis reported in this paper.
Thirty-eight infants, for whom most of the data were
missing, were excluded. A total of 94 study centres
distributed in 12 countries participated in the study.
Substantial differences in the number of screened infants
existed between countries: Australia (n = 301), Austria
(n = 8), Belgium (n = 85), Czech Republic (n = 315),
France (n = 126), Germany (n = 223), Italy (n = 234),
the Netherlands (n = 149), Poland (n = 505), South
Africa (n = 161), Spain (n = 35) and UK (n = 42). In
Spain, prescreening evaluation of the infants by radio-
allergosorbent test was used before enrolment. To avoid
bias, data from Spain were not considered for the purpose
of this analysis.

Family history of allergic disease

Maternal, paternal or any parent history of allergic
manifestation was present in 68.5%, 62.2% and 95.1% of
cases respectively. The percentage of infants with atopic
parents by country is shown in Fig. 1. The proportion of
families with two atopic parents was remarkably high in
Australia (53.0%) and the UK (43.2%). A total of 74.4%
of the siblings of the infants in this cohort had a history of
allergy.

Total IgE and sensitization pattern

A total of 52.9% of the infants had total IgE values
>30 kU/L. There was a wide difference in the total IgE
values between countries, the highest percentage of
infants with increased IgE levels being in Italy (66.5%)
and Australia (65.1%), and the lowest percentage in
Belgium (34.6%).

For the 2096 infants with complete specific IgE results,
933 (44.5%) were not sensitized, 391 (18.7%) were
monosensitized and 772 (36.8%) were polysensitized with
specific IgE > class 1. Globally, the following sensitiza-
tion rate to allergens was found: egg white 41.9%; cow
milk 27.4%; peanut 24.4%; any food 48.6%; house dust
mite 20.5%; cat dander 13.0%; tree pollen 8.3%; grass
pollen 8.2%; Alternaria 3.7%; any inhalant 31.5%
(Fig. 2).

80 - W 1 atopic parent @2 atopic parents O Nonatopic parents

704

60

50 A
% 40 A
30 A
20 A
10 H
0

Australia Belgium Czech

France Germany & ltaly Netherlands Poland South Africa UK
Republic Austria

Figure 1. Country-wise frequency of children by number of atopic parents.
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Figure 2. Distribution of sensitization to specific allergens in the whole population.
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Figure 3. Country-wise proportion of children sensitized to food allergens.
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Figure 4. Country-wise proportion of children sensitized to aeroallergens.

There was a wide variation in the sensitization rate to
food between countries (Fig. 3). Sensitization to egg
white predominated in each country and was particularly
common in Australia (54%), Italy (53%) and the UK
(53%). The highest sensitization rate to cow milk was
found in Italy (48%), while sensitization to peanut was
more frequent in Australia (45%), the Netherlands (38%)
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and the UK (36%). The prevalence of sensitization to
food allergens was particularly low in Belgium (egg 23%,
cow milk 14%, peanut 7%) and Poland (egg 27%, cow
milk 18%, peanut 10%).

A large variation in the sensitization rate to aero-
allergens was also found between countries (Fig. 4).
Sensitization to house dust mite was more common in
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South Africa (40%) and Australia (33%), to cat dander
in the UK (21%), France (21%), the Netherlands
(20%) and Australia (19%), to grass pollen in the UK
(16%) and France (14%), tree pollen in Italy (20%)
and to Alternaria in Australia (7%). Similar to the
findings for food sensitization, the prevalence of sensi-
tization to aeroallergens was low in Belgium and
Poland. Sensitization to Alternaria was not found in
Belgium, and sensitization to tree pollen was not found
in South Africa. For aeroallergens, the same pattern of
sensitization rate (house dust mite > cat > grass pol-
len > Alternaria) was found in each country, in con-
trast to food sensitization.

Atopy

Overall, 1382 (65%) of the infants were atopic. The
distribution of atopic infants between countries is shown
in the Fig. 5. The highest prevalence of atopic infants was
found in Australia (83%), the UK (79%) and Italy
(76%). The prevalence of sensitization to food allergens
and aeroallergens in infants with atopy is shown in Figs 6
and 7 respectively.

Association with breastfeeding

About 90% of the infants were breastfed, 84% exclu-
sively, with a mean duration of 16 weeks. There was a
large variation in the prevalence of breastfeeding between
countries (Table 1), the highest being in the Czech
Republic (96%) and Australia (89%), and the lowest in
France (54%). These countries were also characterized by
the longest (Czech Republic, 22 weeks; Australia,
18 weeks) and the shortest (France, 7 weeks) mean
duration of exclusive breastfeeding.

Association with exposure to domestic pet animals

A substantial difference in exposure to pets existed
between countries. It was high in Australia, the UK,
Belgium and France and low in Italy. For each country,
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Figure 6. Country-wise prevalence of specific IgE for food
allergens in children with atopy.
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Figure 7. Country-wise prevalence of specific IgE for aero-
allergens in children with atopy.

the difference in exposure to animals before and after
birth was unremarkable (Table 2). The major exposure
was to cats and dogs, with a higher prevalence of dog
exposure. In total, more than 50% of the infants were
exposed to cat and/or dog, either during pregnancy or
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Figure 5. Country-wise proportion of atopic children.
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Table 1. Country-wise distribution of children according to breastfeeding

Mean duration

Exclusive of exclusive
Breastfeeding  breastfeeding breastfeeding
Country n n (%) n (%) (weeks)
Australia 299 286 (95.7) 264 (88.9) 17.7
Belgium 85 59 (69.4) 57 (67.9) 10.5
Czech Republic 315 307 (97.5) 303 (96.2) 220
France 126 71 (56.3) 67 (53.6) 6.9
Germany & Austria 231 203 (87.9) 188 (82.5) 16.0
Italy 234 211 (90.2) 197 (84.5) 14.5
The Netherlands 149 126 (84.6) 120 (80.5) 13.8
Poland 505 479 (94.9) 428 (84.8) 175
South Africa 161 148 (91.9) 138 (86.3) 127
UK 42 38(90.5) 33 (80.5) 10.4

The proportion of infants sensitized to cat increased
significantly with direct exposure, but this was not always
the case (i.e. Belgium: high exposure, low sensitization).
When the exposure to both cat and/or dog was examined,
the higher risk for sensitization was in the presence of cat
alone than in the presence of dog alone; in the presence of
cat and dog simultaneously, the risk was lower than with
cat alone (data not shown).

Comparison with data from the ETAC™ Study

Comparison of atopic status and patterns of sensitization
between the EPAAC™ Study and the ETAC™ Study
was possible for seven European countries involved in
both studies. Overall, the percentage of atopic infants, as
defined according to the above mentioned criteria, was
similar between the two studies (EPAACTM, 65%:;
ETAC™, 68%). The highest prevalence of raised total
serum IgE was found in Italy (ETAC™ 66%, EPAAC™
66%), while the lowest prevalence was in Belgium
(ETAC™ 23%, EPAAC™ 349%). In this study, the
prevalence of sensitization to cow milk and egg was
similar to that reported in the ETAC™ Study for all
countries in which direct comparisons were available,
except for the Czech Republic where it was reduced from

Table 2. Country-wise distribution of exposure to cat or dog

Allergic sensitization in high-risk infants

50% to 21% (P = 0.003) and from 69% to 38%
(P = 0.012) for cow milk and egg respectively. In both
studies, the highest prevalence of sensitization to cow
milk was found in Italy (ETAC™ 53%; EPAAC™
48%). The sensitization rate to house dust mite was
similar between the EPAAC™ Study and the ETAC™
Study, except for a significant increase in Italy and the
Netherlands from 13% to 23% (P = 0.017) and from
14% to 24% (P = 0.01) over this 10-year period respec-
tively. In the EPAAC™ Study, the prevalence of
sensitization to cat dander was close to that found in
the ETAC™ Study, except for a decrease from 28% to
8% (P = 0.017) in the Czech Republic. The sensitization
rate to grass pollen was similar between the two studies,
but a consistent increase from 6% to 16% (P = 0.063)
was found in the UK. In both studies, the highest
percentage of exclusive breastfeeding was found in the
Czech Republic (ETAC™ 79%; EPAAC™ 96%) and
Italy (ETAC™ 58%; EPAAC™ 84%), while the lowest
percentage was invariably present in France (ETAC™
16%; EPAAC™ 54%). Australia had a very high
percentage of exclusive breastfeeding in EPAAC™, but
this country was not involved in the ETAC™ Study.

Discussion

There is good evidence that the past three decades have
been characterized by an increase in the prevalence of
allergic diseases, particularly in childhood (7). While
asthma prevalence appears to have stabilized in devel-
oped communities over the last few years, atopic eczema
prevalence continues to increase worldwide (8). This
suggests that environmental factors might have variable
effects on the clinical manifestations of atopic disorders
).

The ETAC™ and EPAAC™ Studies were two large,
multi-country trials conducted in a selected population of
infants at high risk for asthma. These studies provided an
opportunity to examine the status of allergen sensitiza-
tion in the first years of life in different countries and the

Exposed Exposed to cat Exposed to

to dog during during pregnancy dog since Exposed to cat
Country n pregnancy n (%) n (%) birth n (%) since birth n (%)
Australia 301 167 (55.7) 113 (37.7) 162 (53.8) 99 (32.9)
Belgium 85 41 (48.2) 29 (34.1) 49 (57.6) 37 (43.5)
Czech Republic 315 150 (47.8) 69 (22.0) 147 (46.7) 81 (25.7)
France 126 63 (50.4) 48 (38.4) 70 (56.0) 45 (36.0)
Germany & Austria 231 68 (29.6) 79 (34.3) 79 (34.3) 83 (36.1)
Italy 234 48 (20.5) 44 (18.8) 58 (24.8) 40 (17.1)
The Netherlands 149 31(20.9) 48 (32.4) 47 (31.5) 53 (35.6)
Poland 505 225 (44.7) 144 (28.6) 245 (48.5) 157 (31.1)
South Africa 161 64 (39.8) 31(19.3) 81 (50.3) 39 (24.2)
UK 42 21 (50.0) 17 (40.5) 23 (54.8) 19 (45.2)
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possible relationship between exposure to environmental
factors and allergic sensitization.

Australia and the UK reportedly have the highest pre-
valence of atopic diseases in children (Australia: asthma
20%, eczema 17%, allergic rhinoconjunctivitis 13%; UK:
asthma 21%, eczema 16%, allergic rhinoconjunctivitis
10%) (8). Consistent with these reports, we found a high
incidence of atopy in infants with eczema (Australia 53%;
UK 43%), as were the proportion of families with two
atopic parents (Australia 83%; UK 79%).

As in the ETAC™ Study, about one-third of infants
with eczema enrolled in the EPAAC™ were ‘nonatopic’,
i.e. lacked clevated total and/or specific IgE levels to the
most prevalent allergens. It is possible that we overlooked
some atopic infants who were sensitized to less common
allergens. However, this aspect has been recently reviewed
in depth (1), and the observation that up to 60% of
infants with eczema do not have demonstrable IgE-
mediated sensitivity to allergens led the World Allergy
Organization to propose a revised nomenclature for
allergy (10). Two different variants of eczema may be
recognized: the atopic form, which is associated with
environmental allergen-specific IgE, and the nonatopic
form, without elevated specific IgE. Allergic sensitization
is a major determinant of prognosis, as infants with
nonatopic eczema have a lower risk of developing asthma
than infants with atopic eczema (11).

There are some discrepancies in the literature on the
prevalence of intrinsic vs extrinsic atopic dermatitis (AD),
the differences being mainly because of more or less
stringent criteria for classification. In a recent study from
Germany, the proportion of intrinsic AD in adults was
6.9%, which was reduced to 5.4% over a 7.5-year follow-
up (12). Novembre et al. (13) re-evaluated a cohort of
children with AD 9 years later, and found that more than
half of patients who were skin prick test-negative at
baseline became positive at follow-up. This dynamic
change with age and so far conflicting immunological
findings suggest that the concept of intrinsic vs extrinsic
AD might need further critical evaluation.

The prevalence of high total serum IgE varied signif-
icantly between countries. In both the ETAC™ Study
and the EPAAC™ Study, the highest prevalence of
increased IgE values was found in Italy and the lowest in
Belgium. Total IgE levels depend on many factors, such
as genetic background, age, infections and environment
(14). The factors affecting raised total IgE are to some
extent different from those affecting specific allergic
sensitization; for example, tobacco smoke exposure,
proximity to industrial pollution and gas cooking in
homes were associated with a higher probability of raised
total IgE, but not allergic sensitization in the ETAC™
Study (3). In both studies, Italy and Belgium were
characterized by the lowest and the highest exposure
rates to cat, respectively, and in the ETAC™ Study, high
total serum IgE values were associated with an absence of
cat at home (3). These influences have changed little over

the last 10 years and other explanations must be sought
to explain the differences in allergic sensitization between
countries.

The initial IgE responses to food proteins, particularly
those to hen’s egg and cow’s milk, develop during the
early period of life, when the food antigenic load is
prominent. Despite the wide variation in the pattern of
allergic sensitization between countries, our study con-
firms that sensitization to food allergens is common in
young infants with atopic eczema compared to aeroaller-
gen sensitization (3, 11, 15). In both the ETAC™ Study
and the EPAAC™ Study, sensitization to egg predom-
inated in all countries. The importance of sensitization to
egg as a predictive factor for persistence of atopic eczema
(16), sensitization to inhalants (17), and development of
respiratory allergic disease later in life (18, 19), has been
previously reported.

Specific IgE to food allergens were not invariably
correlated to exposure to food. While the high frequency
of sensitization to peanut was strongly related to expo-
sure (Australia, The Netherlands, UK), this was not the
case for egg and milk (i.e. Italy, low exposure and high
sensitization rate; Belgium, high exposure and low
sensitization rate). Atopic eczema, asthma and allergic
rhinitis are complex disorders and other genetic or
environmental factors besides food exposure can influ-
ence allergic sensitization in early life (1, 2).

In the EPAAC™ Study, the prevalence of sensitization
to cow milk and egg was similar to that found in the
ETAC™ Study, except in the Czech Republic where
sensitization to cow milk and egg decreased significantly
between the two studies. It is difficult to reconcile these
data, but possible changes in local environment may be
responsible. Exposure to pets has been demonstrated to
decrease the odds ratio (OR = 0.6) for sensitization to
cow milk (3). This might be explained in the Czech
Republic by the exposure to cat, which was double the
frequency in the EPAAC™ Study (26%) compared to
the ETAC™ Study (13%).

The EPAAC™ Study also highlights that sensitization
to inhalant allergens is important in infants with atopic
eczema. Indeed, about one-third of the infants were
sensitized to inhalants. A prospective birth cohort study
found that allergy skin tests to inhalants were positive in
18% and 63% of 6 month- and 2 year-old infants with
atopic eczema respectively (11). The relatively high
sensitization rate to house dust mite (20%) and cat
(13%) is not surprising, as these allergens have been
shown to be the most prevalent aeroallergens in early life
(15). To what extent acroallergen sensitization causes or
is the consequence of the eczema remains to be estab-
lished. It has been shown that more severe eczema is
associated with a higher probability of aeroallergen
sensitization. However, sensitization is more likely to
occur if allergen comes into contact with inflamed skin.

More than 50% of the infants were exposed to cat and/
or dog, either during pregnancy or after birth. The
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exposure was particularly high in Australia, the UK,
Belgium and France, and invariably low in Italy. In
contrast to the exposure to cat only, the exposure to dog
decreased the sensitization rates against cat antigens, and
the simultaneous exposure to cat and dog was associated
with a lower sensitization risk against cat antigens. The
causal relationship between early exposure to pets and
subsequent sensitization is a matter of persistent debate
(20). It is consistent with the hygiene hypothesis and may
suggest that variations in exposure to microbial compo-
nents will explain much of the variations in allergic
sensitization rates between different countries.

Overall, when comparing the EPAAC™ Study and the
ETAC™ Study results, the rates of sensitization to grass
pollen were similar. Interestingly, the sensitization rate to
this allergen had increased about threefold in the UK
during this 10-year period. Since sensitization to pollen
tree was not evaluated in the ETAC™ Study, a direct
comparison between countries is not possible.

The prevalence of breastfeeding in different countries
revealed similarities between the EPAAC™ Study and
the ETAC™ Study, in that the highest and the lowest
percentages were found, respectively, in the Czech
Republic and France, in both studies. The consistent
increase in breastfeeding observed in all countries during
the decade between the two studies is noteworthy.
Programmes actively promoting breastfeeding worldwide
may explain such results (21), but do not explain the
changes in allergic sensitization.

A potential limitation of this study is the lack of a
uniform approach to screening in different countries. For
example, the pressure to recruit the at-risk population as
quickly as possible may have induced bias in preferen-
tially selecting infants with atopic eczema and with
known or likely sensitization to grass pollen and/and
house dust mite. However, the similarities with the
ETAC™ Study suggest that this was not the case other
than in Spain and we excluded evaluation of data from
that country as a consequence. We must emphasize that
this is a highly selected population of infants at high
genetic risk of atopy and our observations are not
necessarily generalizable to low-risk infants.

The EPAAC™ Study is the first to examine the role of
sensitization to food and inhalant allergens in infants
with atopic eczema from different continents. Data from
one country are not necessarily generalizable to other
countries. An understanding of the relationship between
allergen sensitization and exposure to environmental
factors in early life is a prerequisite to the establishment
of preventive measures for development of allergic
diseases. At the present time, we cannot exactly predict
how sensitization in infancy and/or preventive measures
may influence the future development of allergic diseases
(22). However, our study provides important data on the
possible effect of environmental variations on allergic
sensitization over the years. Only large longitudinal
studies conducted in selected populations of children

© 2009 The Authors
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may explain how and whether the environment changes
the natural history of allergic disease.

EPAAC™ Study group
Board members

J.0. Warner (London, UK), C.K. Naspitz (Sao Paulo,
Brazil); F.E.R. Simons (Winnipeg, Canada); T.L. Diep-
gen (Heidelberg, Germany); U. Wahn (Berlin, Germany);
F.M. de Benedictis (Ancona, Italy).

Sub-Board members

E. von Mutius (Munich, Germany); J.O. Warner (South-
ampton, UK); T.L. Diepgen (Heidelberg, Germany); C.
Griber, on behalf of U. Wahn (Berlin, Germany); D. Hill
(Melbourne, Australia); F. Rancé (Toulouse, France).

For the UCB EPAAC™ team (Brussels, Belgium)

M. Wajskop, M. de Longueville, C. Fortpied, M-E.
Pinelli, F. Staelens.

Investigators and co-investigators

M. Gold, P. Quinn, H. Marshall, M. Kummerow (North
Adelaide, Australia); D. Hill, R. Heine, D. Bannister
(Parkville, North Melbourne, Australia); P. Sly, R. Loh,
A. Halbert, T. Douglas, S. Stick (Subiaco, Perth,
Australia); P. van Asperen, A. Kakakios, W. Nightingale,
K. Mckay (Westmead, Sydney, Australia); M. Zach,
A. Pfleger, E.-M. Varga (Graz, Austria); W. Emminger,
B. Kifer, D. Stefanovic, V. Plank (Vienna, Austria);
A. de Moor (Aalst, Belgium); K. Desager, M. Hagendo-
rens (Antwerpen, Belgium); L. de Raeve, A. Malfoort
(Bruxelles, Belgium); O. Rybnicek (Brno, Czech Repub-
lic); J. Chladkova, T. Chyba (Hradec Kralove, Czech
Republic); F. Kopfiva (Olomouc, Czech Republic);
O. Skopkova, V. Balcarek (Ostrava, Czech Republic);
H. Honomichlova, P. Honomichlova — Houdkova,
P. Honomichl (Plzen — Lochotin, Czech Republic);
V. Petru, A. Carbolova, K. Kopecka (Praha, Czech
Republic); P. Pohunek, T. Svobodova (Praha, Czech
Republic); V. Spicak, K. Kopecka, M. Maltulka (Praha,
Czech Republic); M. Spicakova, S. Kynclova (Praha,
Czech Republic); E. Billard, M. Robert (Chambéry,
France); H. Cartier (Arras, France); M.-C. Castelain
(Lille, France); F. Payot (Lyon, France); J. Levy (Mar-
seille, France); M. Ruer (Martigues, France); F. Camba-
zard, J.-L. Perrot, L. Fond (Saint-Etienne, France);
M. Pétrus (Tarbes Cédex, France); F. Rancé, G. Le
Manach (Toulouse Cédex, France); J. Robert (Vaux-en-
Velin, France); F. Friedrichs, C. Pfannenstiel (Aachen-
Laurensberg, Germany); S. Jobst, H. Schatz (Bayreuth,
Germany); B. Niggemann, C. Griiber (Berlin, Germany);



de Benedictis et al.

H.-G. Bresser, K. Landwehr (Bielefeld, Germany); U.
Schauer (Bochum, Germany); T. Zimmermann, M. Hertl,
T. Froehlich-Krapf (Erlangen, Germany); D. Bulle (Hiic-
keswagen, Germany); E. Rietschel, L. Lange, S. Miiller, S.
van Koningsbruggen (Koéln, Germany); D. Abeck, J.
Ring, I. Forer, M.Vogel, S. Fischer (Miinchen, Germany);
I. Tichmann-Schumann, R. Wornle (Miinchen, Ger-
many); H. Kiekens (Remscheid, Germany); R. Dolderer
(Stuttgart, Germany); A. von Berg, B. Albrecht, C.
Bollrath (Wesel, Germany); F. Franceschini, L. Pietroni,
B. Bruschi (Ancona, Italy); L. Armenio, M. C. Massagli,
L. Brunetti, P. Fiermonte, M. Rana, L. Granieri, M. Lore
(Bari, Italy); M. Masi, A. Patriza, F. Specchia, B. Bigucci,
G. Ricci, A. Miniachi (Bologna, Italy); M. Duse, V.
Porteri, C. Belotti (Brescia, Italy); G. Barberio, V.
Tiralongo, D. Vita, R. Feliciotto, L. Caminiti (Messina,
Italy); A. Fiocchi, T. Sarratud, L. Terracciano, A. De
Chiara (Milano, Italy); A. Capristo, C. Capristo, N.
Maiello, F. Decimo, A. Rocco, M. Miraglia del Giudice
(Napoli, Italy); G. Marseglia, G. Lombardini, A. Ricci, S.
Caimmi, A. Napoli, C. Tzialla, V. Ghiglione (Pavia,
Italy); E. Galli, P. Giampietro, G. Mancino, E. Arabito
(Rome, Italy); P. Rossi, M. Chianca, V. Moschese, L.
Chini (Rome, Italy); A. Swiatly, A. Szczawinska-Popko-
nyl, M. Kulesza-Kazecka (Rome, Italy); G. Cavagni, A.
Spattini, S. Pastorelli, A. Messori (Sassuolo, Italy); A.
Boner, E. Fasoli, I. Romei, L. Alfonsi (Verona, Italy); J.
Rijntjes, H. Sillevis Smitt, J.C. Van Nierop (Amsterdam,
The Netherlands); E.J. Duiverman, M. Brouwer, A.
Niewenhuis, B. Rottier, S. van der Heide (Groningen,
The Netherlands); A. Oranje, P. Kemperman, T. Breedijk,
F. de Waard-van der Spek (Rotterdam, The Netherlands);
C. Bruynzeel-Komen, S. Pasmans, Y. Meijer, A. E.
Flinterman (Utrecht, The Netherlands); M. Kaczmarski,
B. Cudowska, J. Wasilewska, E. Matuszfwska (Bialystok,
Poland); T. Malaczynska, B. Klajna-Kraluk (Gdansk,
Poland); J. Sokalska, E. Masnica-Wasylkowska, 1. Bie-
gun-Awramineko, M. Chlon (Gliwice, Poland); T. Latos,
E. Pomaranska, G. Gaszczyk, B. Makuch, J. Stanisz, J.
Bokiej (Karpacz, Poland); G. Lis, E. Cichocka-Jarosz, I.
Glodzik, T. Szczerbinski (Krakéw, Poland); D. Chlebna-
Sokol, A. Stanczyk, J. Wlazlowski, I. Ligenza (Lodz,
Poland); B. Kamer, K. Pyziak, R. Pasowska, J. Zwaigzne-
Racynska (Lodz, Poland); A. Emeryk, H. Milanowska, G.
Zywicka, M. Bartkowiak-Emeryk, E. Chojna (Lublin,
Poland); J. Alkiewicz, A. Breborowicz (Poznan, Poland);

References

1. Flohr C, Johansson SGO, Wahlgren
CF, Williams HC. How atopic is atopic
dermatitis? J Allergy Clin Immunol
2004;114:150-158.

2. Upham JW, Holt PG. Environment and
development of atopy. Current Opin
Allergy Clin Immunol 2005;5:167-172.

3. ETAC Study Group. Determinants of
total and specific IgE in infants with
atopic dermatitis. Pediatr Allergy
Immunol 1997;8:177-184.

R. Kurzawa, A. Wojcik, U. Jedrys-Klucjasz, E. Urbanek-
Jozwik (Rabka Zdréj, Poland); L. Dymek, A. Dymek, A.
Bozek (Strzelce Opolskie, Poland); D. Chmielewska-
Szewczyk, J. Lange, J. Peradzynska, M. Kulus (Warsza-
wa, Poland); E. Najberg, E. Nowicka, A. Chrupek
(Warszawa, Poland); A. Boznanski, E. Willak-Janc, A.
Latkowska (Wroclaw, Poland); E. Sikorska, M. T.
Jarlinska (Wroclaw, Poland); J.L. Eseverri Asin, E.
Munoz (Barcelona, Spain); M.T. Giner, A.M. Plaza, M.
Piquer Gilbert, E. P. Diaz Gonzalez, M. A. Martin, J.I.
Sierra (Espluques de Llobreqat, Spain); J.L. Corzo, E.
Rojas, R. Santos (Malaga, Spain); M. Bosque Garcia, L.
Valdesoiro, O. Asensio, H. Larramona (Sabadell, Spain);
A. Nieto Garcia, L. Caballero, R. Pamies, F. Oliver, M.
Evole, A. Mazon (Valencia, Spain); A. Puterman, A.J.
Morris (Claremont, Cape Town, South Africa); J.H.
Vermeulen (Parow, Cape Town, South Africa); H.C.
Weber, R. P. Edson (Goodwood, South Africa); I. Pollock
(Enfield, UK); A. Postma, L.F.G. Minders (Durban,
KwaZulu Natal, South Africa); O.F. Jooma, M. Suleman
(Pietermaritzburg, KwaZulu Natal, South Africa); Z.F.A.
Vawda, S.H. Mahomedy (Sydenham, KwaZulu Natal and
Westville, South Africa); P. Potter, S. Emmanuel, A. F.
Marian, D. Hawarden, C. Motala (Mowbray, Cape
Town, South Africa); P.J. White (Somerset West, South
Africa); H.C. Weber, R.P. Edson (Bellville, Western Cape,
South Africa); S.J. Reyneke, W. Havemann (West Hon-
eydew, South Africa); A. Morison, N. Clarke (Wynberg,
South Africa); R. Clifford (Dorchester Dorset, UK); H.
Arshad, Dr Pereira, G. Roberts (Newport, Isle of Wight,
UK); J.O.B. Hourihane, G. Roberts (Southampton, UK);
K. Foote, M.T. Sollis (Winchester, UK).

Acknowledgments

The whole study was funded by UCB. All the authors contributed
to the design of the study, analysis of the results and the writing of
the paper.

Competing interests

The authors were all UCB paid members of the Scientific Advisory
Board.

4. Oranje AP, Stalder JF, Taieb A, Tasset
C, de Longueville M. Scoring of atopic
dermatitis by SCORAD using a training
atlas by investigators from different
disciplines. Pediatr Allergy Immunol
1997;8:28-34.

© 2009 The Authors
Journal compilation © 2009 Blackwell Munksgaard Allergy 2009



10.

. Simons FER, on behalf of the Early

Prevention of Asthma in Atopic
Children (EPAAC) Study Group. Safety
of levocetirizine treatment in young
atopic children: an 18-month study.
Pediatr Allergy Immunol 2007;18:
535-542.

. Armitage P, Berry G. Statistical

methods in medical research. Oxford,
UK: Blackwell Ltd, 1994.

. von Hertzen L, Haathela T. Signs of

reversing trends in prevalence of asthma.
Allergy 2005;60:283-292.

. Asher MI, Montefort S, Bijorksten B,

Lai CK, Strachan DP, Weiland SK et al.
Worldwide time trends in the prevalence
of symptoms of asthma, allergic rhino-
conjunctivitis, and eczema in childhood:
ISAAC Phases One and Three repeat
multicountry cross-sectional surveys.
Lancet 2006;368:733-743.

. Tovey E, Kemp SA. Allergens and

allergy prevention: where to next?

J Allergy Clin Immunol 2005;116:
119-121.

Johansson SG, Bieber T, Dahl R,
Friedman PS, Lanier BQ, Lockey RF
et al. Revised nomenclature for allergy
for global use: Report of the Nomen-
clature Review Committee of the World
Allergy Organisation. J Allergy Clin
Immunol 2004;113:832-836.

© 2009 The Authors
Journal compilation © 2009 Blackwell Munksgaard Allergy 2009

. Kusel MMH, Holt PG, de Klerk N,

Sly PD. Support for 2 variants of
eczema. J Allergy Clin Immunol
2005;116:1067-1072.

. Folster-Holst R, Pape M, Buss YL,

Christophers E, Weichental M. Low
prevalence of the intrinsic form of atopic
dermatitis among adult patients. Allergy
2006;61:629-632.

. Novembre E, Cianferoni A, Lombardi

E, Bernardini R, Pucci N, Vierucci A.
Natural history of “intrinsic” atopic
dermatitis. Allergy 2001;56:452—

453.

. Kulig M, Tacke U, Forsters J,

Edenharter G, Bergmann R, Lau S

et al. Serum IgE levels during the

first 6 years of life. J Pediatr 1999;134:
453-458.

. Kulig M, Bergmann R, Niggemann B,

Klettke U, Wahn V, Tacke U et al.
Natural course of sensitization to food
and inhalant allergens during the first
6 years of life. J Allergy Clin Immunol
1999:103:1173-1179.

. Wolkerstorfer A, Wahn U, Kjellman

NI, Diepgen TL, de Longueville M,
Oranje AP. Natural course of sensitiza-
tion to cow’s milk and hen’s egg in
childhood atopic dermatitis: ETAC
study group. Clin Exp Allergy
2002;32:70-73.

Allergic sensitization in high-risk infants

17.

18.

19.

20.

21.

22.

Nickel R, Kulig M, Forster J, Bergmann
R, Bauer CP, Lau S et al. Sensitization
to hen’s egg at the age of twelve months
is predictive for allergic sensitization

to common indoor and outdoor
allergens at the age of three years.

J Allergy Clin Immunol 1997;99:613—
617.

Kulig M, Bergmann R, Tacke U,
Whan U, Guggenmoos-Holzmann 1.
Long-lasting sensitization to food
during the first two years precedes
allergic airway disease. The MAS study
group. Germany. Pediatr Allergy
Immunol 1998;9:61-67.

Tariq SM, Matthews SM, Hakim EA,
Arshad SH. Egg allergy in infancy
predicts respiratory allergic disease by
4 years of age. Pediatr Allergy Immunol
2000;11:162-167.

Almgvist C, van Hage-Hamsten M.
Cat and dog allergen: can intervention
studies solve their inscrutable riddle?
Clin Exp Allergy 2003;33:1167—

1170.

WHO/UNICEEF. Protecting, promoting
and supporting breastfeeding: the
special role of maternity services.
Geneva: WHO, 1989.

Gore C, Custovic A. Can we prevent
allergy? Allergy 2004;59:151-161.



