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To the Editor

Prevailing clinical experience suggests that allergic patients can become sensitized to new
allergen sources in the natural course of their allergic disease and thus expand their IgE
reactivity profiles.l However, there are no experimental studies that have used defined
allergen molecules to investigate whether the appearance of allergic reactions against new
allergen sources results from true de novo IgE sensitizations against new allergen molecules
or from the augmentation of already existing IgE sensitizations passing the threshold
required for clinical manifestation.

To address the question of whether and how frequently adult allergic patients and
nonallergic subjects have IgE sensitizations to new allergen molecules, we performed a
retrospective analysis of serum samples using an allergen microarray that contained 85
different purified allergen molecules (ISAC; Phadia, Uppsala, Sweden).2 The 85 allergens
on the chip represented 50 allergen families with experimentally confirmed cross-reactivity
(see Fig E1 in this article’s Online Repository at www.jacionline.org). Sera were collected
in 1997 and 2007 from 12 adult allergic patients with confirmed allergy to various airborne
and food allergens and from 10 subjects with a negative history of allergy. Fig E2 in this
article’s Online Repository at www.jacionline.org provides the demographic and clinical
characterization (ie, allergen sources, symptoms, and therapies) of the studied subjects. The
mean age at first blood sampling was 36 or 32 years (range, 27-58 or 26-50 years),
respectively, for the group of allergic and nonallergic subjects.
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The analysis of sera from the 22 subjects obtained in 1997 and 2007 for IgE reactivity to 85
microarrayed allergens generated 3740 individual IgE test results. Fig 1 shows an example
of the IgE reactivity profile of allergic patient A5. The scan images indicate that the
patient’s serologic patterns in 1997 and 2007 are very similar. When all IgE test results were
analyzed, we found that 42 of the 85 individual allergens that corresponded to 25 of the 50
allergen families were recognized in 1997, 2007, or both (see Fig E1). Fig E3 in this article’s
Online Repository at www.jacionline.org displays a detailed analysis of the numbers of
allergens and allergen families recognized by each of the sera obtained in 1997 and 2007.

At first glance, 8 of the 12 allergic patients (patients A2, A3, A4, A6, A5, A7, A8, and A9)
and one of the 10 nonallergic subjects (subject N1) seemed to exhibit IgE reactivity to new
allergens in 2007. When the allergens were grouped into families of cross-reactive allergens,
it turned out that 6 of the 12 allergic patients (patients A2, A3, A5, A7, A8, and A9) and the
nonallergic subject (subject N1) mounted IgE antibodies to new allergen families in 2007.
Six subjects showed IgE reactivity to 1 additional allergen family, and 1 patient (patient A8)
showed IgE reactivities to 3 different allergen families (see Fig E3). The sera from 1997
were retested by means of quantitative IgE CAP measurements to determine whether the
newly identified IgE reactivities in serum samples from the 6 allergic patients (patients A2,
A3, A5, A7, A8, and A9) and the nonallergic subject (subject N1) in 2007 indeed resulted
from a new sensitization or from the boosting of an already existing sensitization (see Fig E4
in this article’s Online Repository at www.jacionline.org). The sample from patient A5
could not be reassessed because no Act d 2 CAP was available. For the other 6 sera, IgE to
the respective allergen or allergens could be detected in the 1997 serum samples, indicating
that in these cases no de novo sensitizations had occurred (see Fig E4).

In summary, having analyzed 85 allergens belonging to 50 allergen families, no sensitization
to a new allergen family could be detected, except 1 possible sensitization to a single
allergen (ie, Act d 2) that could not be reinvestigated (Fig 2). By contrast, IgE reactivities to
several allergen families disappeared and were not detectable after 10 years in 2007 (Fig 2).

Our study thus indicates that de novo sensitizations seem to be a rare event in allergic adults.
Possible explanations for the rare occurrence of IgE class-switching in response to new
allergens in adults might be the low doses of allergens incorporated on natural allergen
exposure, the maturity and thus low plasticity of the immune system in adults, epigenetic
modifications controlling responsiveness of allergen-specific B and T cells, the presence of
allergen-specific blocking 1gG antibodies withdrawing allergen from the system, and/or
regulatory cells preventing sensitization.

Yet, it has been demonstrated that exposure to high concentrations of allergens, especially in
conjunction with systemic administration or in combination with adjuvants, can lead to the
development of new IgE specificities, such as venom allergy in patients with occupational
allergy or in the course of allergenspecific immunotherapy (SIT).3-7 In our study only 5
patients had been treated with SIT more than 10 years before the first serum sample was
obtained. We can therefore exclude SIT-induced effects on IgE reactivity profiles in our
patients.
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Data obtained from several cohorts of children have shown that sensitization occurs to
common food allergens first and then to respiratory allergens already very early in life.8:°
The youngest patient studied by us was 27 years old in 1997. It therefore remains to be
studied whether de novo sensitizations caused by natural allergen exposure can occur earlier
in life.

We think that our observation that de novo sensitizations rarely occur in adults is very
important because it provides one explanation why SIT is effective for long periods and
even after its discontinuation. Furthermore, it provides a good basis for the design of novel
allergy vaccines based on recombinant allergen molecules, peptides, and hypoallergenic
allergen derivatives.
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1997

FIG 1.
IgE reactivity profiles in 1997 and 2007 assessed by means of microarray for a

representative patient. Scans of the microarrays incubated with serum samples collected in
1997 (left) and 2007 (right) are shown, Allergens are spotted in triplicates.
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Changes in reactivities to families

of cross-reactive allergens
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FIG 2.
Changes in IgE reactivities to families of cross-reactive allergens between 1997 and 2007.

Displayed are new (red bar) and lost (blue bars) reactivities to families of cross-reactive
allergens (y-axis) for patients Al to A12 (x-axis) adjusted by CAP results. Numbers of
positive allergen families in 1997 are shown in brackets for each patient (x-axis).
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