Letter to the Editor

Analysis of serum IgE reactivity profiles with
microarrayed allergens indicates absence of
de novo IgE sensitizations in adults

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.' 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).” The 85 allergens on the chip represented 50 allergen
families with experimentally confirmed cross-reactivity (see
Fig El 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 aller-
gens 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, aller-
gen 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.

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 AS. The scan images in-
dicate that the patient’s serologic patterns in 1997 and 2007 are
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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 aller-
gens 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, AS, A7, A8, and A9) and the nonal-
lergic 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 re-
activities 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 ar-
ticle’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 al-
lergen or allergens could be detected in the 1997 serum samples,
indicating that in these cases no de novo sensitizations had oc-
curred (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

2007

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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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
A1 to A12 (x-axis) adjusted by CAP results. Numbers of positive allergen families in 1997 are shown in

brackets for each patient (x-axis).

in adults might be the low doses of allergens incorporated on natural
allergen exposure, the maturity and thus low plasticity of the im-
mune system in adults, epigenetic modifications controlling re-
sponsiveness of allergen-specific B and T cells, the presence of
allergen-specific blocking IgG antibodies withdrawing allergen
from the system, and/or regulatory cells preventing sensitization.

Yet, it has been demonstrated that exposure to high concentra-
tions 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 allergen-
specific immunotherapy (SIT).>*” 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.

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.> The youngest
patient studied by us was 27 years old in 1997. It therefore re-
mains to be studied whether de novo sensitizations caused by nat-
ural 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 explana-
tion why SIT is effective for long periods and even after its discon-
tinuation. 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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FIG E1. Families of tested allergens and summary of reactivities. Allergens belonging to the same cross-
reactive allergen family (left column)were grouped in individual boxes (route of exposure: green, Airborne
allergens; orange, food allergens; and yellow, venom allergens). The right column displays the numbers of
positive sera in 1997 and 2007. Total numbers of allergen families and allergens recognized in 1997, 2007, or
both are shown (bottom line, purple boxes). nsLTP, Nonspecific lipid transfer protein; PR-10, pathogenesis-
related protein family 10.
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Year of

Symptomatic

Individual | Sex birth Allergies | Symptoms | Inmunotherapy therapy
A1 m 1949 t,g r Yes (1975) ah, nc
A2 m 1953 t,g,w,mi,a,f | r, c, d, oas No ah
A3 m 1962 t r,c, oas No -
A4 f 1949 t,g r Yes (1980-1985) ah
A5 m 1970 t,9 r,as,d No ah, tc
A6 f 1970 t,g,mi,a r,c No ah
A7 f 1967 t r,c,as No ah
A8 f 1949 t,g, f r,as, oas Yes (1980) ah
A9 m 1961 g r,c Yes (1975) ah
A10 f 1953 t,gf r,c Yes (1983, 1987) ah, nc
A11 f 1963 t,g r,c,as No ah
A12 m 1962 t, g, f r,c No ah
N1 f 1967 - - - -
N2 f 1964 - - - -
N3 f 1967 - - - -
N4 f 1971 - - - -
N5 f 1969 - - - -
N6 f 1968 - - - -
N7 m 1970 - - - -
N8 f 1964 - - - -
N9 f 1947 - - - -
N10 m 1963 - - - -

FIG E2. Demographic and clinical characterization of allergic patients (A7-12) and nonallergic subjects
(N1-N10). f, Female; m, male. Allergies: a, animals; f, food; g, grass pollen; mi, mites; t, tree pollen;
w, weed pollen. Symptoms: as, asthma; ¢, conjunctivitis; d, dermatitis; oas, oral allergy syndrome; r, rhinitis.
Symptomatic therapy: ah, antihistamine; nc, nasal corticosteroid; tc, topical (dermal) corticosteroid. Dashes
indicate lack of allergy, symptoms, or therapy.
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Reactive with Allergen-family (allergen
allergen-families (allergens) Acquired IgE-reactivities Lost IgE-reactivities
Individual Difference 2007 New IgE-reactivity but pre- Loss_ o_f detectable_lqE-
1997 2007 vs. 1997 y new IgE-reactivity | existing reactivity to cross- Loss of detectable IgE-reactivity reat_:n_vny but remaining
. i reactive allorgens reactivity to cross-reactive
allergens
C-type lysozyme (Gal d 4)
A1 9 (23) 7 (20) 0 -2 (-3) Melittin (Api m 4) PR10 (Actd 8)
Serum albumins (Bos d 6)
C-type lysozyme (Gal d 4)
Transferrins (Bos d Lactoferrin)
A2 15(22) | 8(14) | +1(+1) | -8(-9) | Caseins (Bos d 8) Melittin (Api m 4) PR10 (Api g 1)
Papain-like Cys-proteases (Der p 1)
Barwin-family (Hev b 6.02)
nsLTP - pollen (Par j 2)
nsLTP - food (Pru p 3)
C-type lysozyme (Gal d 4)
Transferrins (Bos d Lactoferrin)
PR10 (AIng 1, Apig 1, Group 1 grass pollen allergens | Phospholipase A2
a3 8(8) | 40 | +1(6) | 5(5) | ey g Coa’t, Mat d 1) (Phi ;?1)9 . ¢ (Api o 1) i
Melittin (Api m 4)
Plant invertase (Act d 6)
A4 5(12) | 3@ | 0(+1) | -2(4) Profilins (Pho d 2) ,\Cﬂéﬁzﬁ"{igffnmf) (Gald4) Profilins (Cyn d 12, Par j 3)
A5 12(20) | 1220) | +1(+3) | -1(-3) T(Rac;";;‘)'" hopm 4—)—%1&“5‘(’;; 1 3 Melittin (Api m 4) Profilins (Ole e 2, Phl p 12)
A6 7 (15) 6 (15) 0 (+1) -1(-1) Profilins (Bet v 2) Class A pollen coat prot. (Art v 1)
Group 1 grass pollen
Ly (@) 26) | 22| 0w allergpensg(Lol pp1, Phip 1)
PR10 (AIng 1, Betv 1)
A8 5(8) | 8(11) | +3(+4) | 0(1) g':j; Zzg'z‘zig;fil(;"e et) Serum albumins (Bos d 6)
allergens (Phl p 2)
A9 91 9(20) | +1(+2) | -1(1) | Li lins (Can f 1) Profilins (Par j 3) Polygalacturonases (Pla a 2)
A10 6(11) | 5(11) 0(0) -1(-1) Melittin (Api m 4)
Fel d 1-family (Fel d 1)
A1 7(12) 4(9) 0(0) -3(-3) C-type lysozyme (Gal d 4)
Melittin (Api m 4)
A12 4(10) | 4 (10) 0(0) 0(0)
N1 0(0) 1(1) | +1(+1) | 0(0) |Feld 1-family (Fel d 1)
N2 0 0 0 0
N3 0 0 0 0
N4 0 0 0 0
N5 0 0 0 0
N6 0 0 0 0
N7 0 0 0 0
N8 0 0 0 0
N9 0 0 0 0
N10 0 0 0 0
FIG E3. Detailed analysis of IgE reactivities and their changes for each subject. Numbers of recognized

allergen molecules and allergen families in 1997 and 2007, as well as changes in 2007 versus 1997, are
shown. Allergens that were negative by means of chip but positive by means of CAP in 1997 are printed in
red. PR10, Pathogenesis-related protein family 10.
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Patient CAP kUA/I
A2 nBos d 8 1.53
A3 rBet v 1 0.05
A7 rPhip 1 0.49

rBet v 1 1.06
A8 nOlee 1 1.72
rPhip 2 1.44
A9 rCan f1 1.49
N1 rFel d 1 0.15

FIG E4. Results of CAP measurements for sera that were negative to certain
allergens in ISAC in 1997 but positive in 2007. kUA/I, Kilounits of antigen-

specific IgE per liter.
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