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A Pitfall to Avoid When Using an Allergen Microarray: The
Incidental Detection of IgE to Unexpected Allergens
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The introduction of new laboratory techniques to detect specific
IgE antibodies against single allergen molecules rather than
whole extracts represents a significant advance in allergy
diagnostics. The advantages of such component-resolved
diagnosis can be summarized as follows: (1) the ability to
identify the truly responsible allergens in polysensitized
patients, whether they be genuine (causing specific sensitization
to their corresponding allergen source) or primary (the original
sensitizing molecule); (2) distinguishing these allergens from
simply cross-reactive components; (3) improving the
appropriateness of the prescribed specific immunotherapy; and
(4) identifying a risk profile for food allergens. Component-
resolved diagnosis is performed using either a singleplex (1 assay
per sample) platform or a multiplex (multiple assays per
sample) platform. Using an immuno solid-phase allergen chip
microarray that falls into the latter category—it currently tests
sensitivity to 112 allergens—may lead to a pitfall: detecting IgE
to unexpected allergens, such as Hymenoptera venom. In fact,
testing insect venom sensitivity in individuals with no history of
reactions to stings is contrary to current guidelines and presents
the physician with the dilemma of how to manage this
information; moreover, this may become a legal issue. Based on
what is currently known about venom allergy, it remains likely
that a positive sensitization test result will have no clinical
significance, but the possibility of reacting to a future sting
cannot be completely ruled out. Because this problem has not
been previously encountered using the more common allergy
tests, no indications are currently available on how to effectively
manage these cases. � 2014 American Academy of Allergy,
Asthma & Immunology (J Allergy Clin Immunol Pract 2014;-
:---)
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The availability and use of single allergen molecules in place of
whole raw extracts in laboratory techniques represents a significant
advance in allergy diagnosis.1 This technology is currently defined
as component-resolved diagnosis (CRD) or molecular-based
allergy (MA) diagnostics.2-6 One major rationale supporting the
use of CRD is that most allergic patients are polysensitized
(sensitized to >1 allergen),7 but standard testing regimens using
allergen extracts are unable to identify the molecular mechanisms
underlying polysensitization. Instead, CRD enables clinicians to
generate an IgE sensitization profile for each patient by identifying
the specificities of the primary (the original sensitizing molecule)
or genuine (causing specific sensitization to their corresponding
allergen source) sensitizing allergens and distinguishing these
allergens from cross-reactive specificities. Thus, CRD makes it
possible for clinicians to readily identify the specificities of the
relevant causative allergens.4,8

MA technology can be used on either a singleplex (1 assay per
sample) platform or a multiplex (multiple assays per sample)
platform. In the singleplex platform, clinicians must select the
allergen molecules to test on the basis of the clinically suspected
allergen, which is indicated by the history of the patient. This
approach has provided invaluable information to aid in diagnosis
because detection of the specific IgE against the genuine sensi-
tizing allergen molecule is strictly related to the clinical symp-
toms from the allergen source containing this molecule. In fact,
in patients testing positive for multiple common allergens, the
presence of specific IgE to given allergens pinpointed the actual
allergy in 3 different types of allergy (pollens, foods, and Hy-
menoptera venom); as an example, sensitization to Api m 1
identified the culprit insect for Hymenoptera allergy as the
honeybee, whereas sensitization to Ves v 1 and/or Ves v 5
identified the culprit insect as the yellow jacket wasp.9 In contrast
to the singleplex platform, multiplex technology detects IgE re-
sponses against a large array of preselected allergens assembled on
a chip and is mainly useful in patients with numerous positive
allergy test results. The commercially available multiplex assay is
the immuno solid-phase allergen chip (ISAC), which currently
contains 112 allergens.

CLINICAL UTILITY AND LIMITATIONS OF

MICROARRAY TESTING
There is abundant literature on ISAC performance, and

findings related to detecting IgE against a large panel of allergens
are especially worthy of attention. In particular, IgE reactivity
profiles generated by ISAC have made IgE-based epidemiology
studies feasible and allowed clinicians to geographically map
aeroallergen exposure, which has improved our understanding of
sensitization patterns within the general population.10,11 Data
collected from ISAC have also been useful in improving the
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Abbreviations used

CRD- c
omponent-resolved diagnosis

HVA-H
ymenoptera venom allergy

ISAC- im
muno solid-phase allergen chip

LLR- la
rge local reaction

MA-m
olecular-based allergy

SR- s
ystemic reaction
appropriateness of prescribed allergen immunotherapy. In fact,
Sastre et al12 found that in patients with pollen-induced rhinitis
and asthma who were living in complex pollen areas, the choice
of allergens to use for immunotherapy differed before and after
the ISAC results were taken into account, with an agreement in
only 46% of the prescribed immunotherapy regimens. Hence,
more correct indications for treatment were given to patients
after more accurate information was provided by MA diag-
nosis.12 This has also been observed with venom immunotherapy
because measuring IgE to single venom allergens can distinguish
between cross-sensitization and dual sensitization to honeybee
and vespid wasp venoms, thus helping to limit the prescribed
venom immunotherapy to a single venom instead of multiple
venoms in many patients.13,14

The above observations suggest that MA, including the
microarray technique, has a clinically relevant and significant role
to play in assessing allergic patients. A 2013 consensus report on
MA diagnostics put together by the World Allergy Organization,
the Allergic Rhinitis and its Impact on Asthma initiative, and the
Global Allergy and Asthma European Network concluded that
“Although MA diagnostics is a complex area, it provides novel
and relevant information for the allergist and will soon become a
standard tool in the allergist’s armamentarium.”4 However, this
document also highlighted that

a disadvantage is that patients may be at risk of revealing
unanticipated sensitivities, possibly to potentially harmful
molecules. Although this could also be considered as an
advantage, the interpretation of such sensitization in
clinically unresponsive patients is difficult or even
impossible.4

This last statement in the consensus report raises a pivotal
issue in the allergy field of symptomatic (ie, clinical allergy)
versus asymptomatic sensitization. It is common knowledge in
the field that sensitization occurs much more frequently than
clinical allergy in individuals (rates have been shown to be up to
50% higher), and this phenomenon has been recently recon-
firmed.15-17 Thus far, however, the mechanisms underlying the
development of symptoms in sensitized individuals remain un-
clear. A Global Allergy and Asthma European Network project
suggested that the following factors might be associated with
asymptomatic sensitization: the lack of a family history of atopy,
monosensitization, a reduction in TH2 cytokine production,
quantitative or qualitative differences in allergen-specific IgE
with respect to functional activity and differential expression of
IgE isoforms, the fine specificity of the IgE response, and
others.18 Thus, because most of the sensitizations revealed by
allergy tests (including MA techniques) are not clinically
expressed, consulting patient history becomes essential to identify
the causal allergens associated with the clinical symptoms.
However, sensitization to allergens that elicit positive test results
but do not induce symptoms has a very different impact on
clinical management than does sensitization to allergens that do
induce clinical symptoms. Although allergen specificities that
induce IgE antibodies but no apparent clinical symptoms in
respiratory allergy are not of general concern because they typi-
cally induce only mild symptoms, detectable IgE antibodies
against select allergen specificities in foods (eg, peanut, egg, and
milk) and Hymenoptera venoms that have not induced clinical
symptoms are a cause of concern because of their potential to
induce severe allergic reactions on allergen reexposure.
POSITIVE ALLERGEN SENSITIVITY BY

MICROARRAY ANALYSIS INFLUENCES THE

MANAGEMENT OF PATIENTS WITH

ANAPHYLAXIS

Similar to other allergies, in Hymenoptera venom allergy
(HVA) asymptomatic sensitization to venom is much more
frequent than are allergic reactions to stings; in a study by
Golden et al,19 the prevalence of individuals with allergy in each
group was 15% and 3.3%, respectively. More recently, Sturm
et al20 performed a sting challenge on a population of individuals
with a previous negative history but positive sensitization test
results to bee and wasp venom: only 5.3% exhibited a systemic
reaction (SR) after the sting challenge, but 43.6% exhibited a
large local reaction (LLR). Compared with the general popula-
tion, this translates to a 9.5-fold higher risk for LLR but not SR.
Of interest, this incidence of 5.3% observed by Sturm et al20 is
approximately double compared with the approximately 2%
(range, 1%-3%) risk of SR in the general adult population based
on reported incidence. Taken together, these data indicate that a
positive test result in an individual with no history of SRs to
stings has little clinical significance but the risk of LLR should be
considered. Indeed, LLRs are particularly important in occupa-
tionally exposed subjects (such as farmworkers and beekeepers),
who are candidates for immunotherapy.21 In addition, patients
with LLR have a 4% to 10% risk of experiencing SR to subse-
quent stings.22,23

In any case, consensus reports recommend that diagnostic tests
for HVA must be performed only in patients with allergic re-
actions to stings.24,25 On the basis of this recommendation, cli-
nicians are not likely to confront the problematic situation in
which an individual tests positive for insect venom in the absence
of an allergic reaction. However, because the ISAC test includes
venom allergens, incidental detection of specific IgE to venom
allergens is possible when testing patient sera for respiratory or
food allergy; indeed, this may be a relatively common occurrence.
Although this possibility has been the subject of informal dis-
cussion among allergists, the recent article by Passalacqua et al26

has formally introduced this topic into the literature.26 In their
study, a population of 318 polysensitized patients was evaluated
by microarray. Sensitization to at least 1 additional allergen was
identified by microarray analysis in approximately 60% of the
patients, and this information resulted in therapeutic adjustments.
Six patients in this study exhibited a positive sensitization test
result to venom allergens even though they had no history of re-
action. Although this approximately 2% frequency of asymp-
tomatic sensitization to venom is much lower than previously
reported, it is important to consider that the current microarray
evaluates specific IgE against only the major venom allergens Api
m 1, Ves v 5, and Pol d 5; moreover, specific IgE to cross-reactive
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FIGURE 1. The consequences faced by physicians and patients
after the incidental detection of specific IgE against insect venom.
HRQOL, Health-related quality of life.
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carbohydrate determinants, which are a major cause of cross-
reactions because they usually occur in many allergen sources
including pollens and foods, were not taken into account by this
microarray.27 Even allowing for this limited allergen repertoire or
a possible role for cross-reactive carbohydrate determinants,
however, it remains difficult to explain this low 2% rate described
by the Passalacqua et al26 study.

Notwithstanding the results by Passalacqua et al,26 even a 2%
positive rate of previously unknown sensitization to venom al-
lergens from these increasingly used multiplex tests presents the
physician with the dilemma of how to manage this information
(Figure 1). Although it is very likely that a positive sensitization
test result against a venom allergen often has no clinical signifi-
cance, the possibility of a reaction to a future sting cannot be
completely ruled out,28 and this knowledge may also impair the
health-related quality of life of a patient. Moreover, legal con-
sequences can potentially occur if the allergist has not provided
adequate or sufficient advice to the patient. Because this problem
has not been previously encountered using the more common
allergy tests, no indications are currently available regarding the
most effective way to prevent future reactions, such as venom
immunotherapy or the administration of drugs (antihistamines,
corticosteroids, and epinephrine), in case a reaction does occur.

This issue is not restricted to HVA because many other
allergen specificities are present on the ISAC chip, especially for
foods such as peanut, milk, and egg, which are all known to
induce severe reactions in some patients. In particular, sensiti-
zation to components such as lipid-transfer proteins or storage
proteins from hazelnuts, walnuts, and peanuts is associated with
SR, which can be severe.10,29-32 Indeed, the much higher fre-
quency of sensitization than actual clinical allergy is also a
concern for food allergy. For example, in a population-based
birth cohort of 933 children, 110 (11.8%) were peanut-
sensitized; of these, children with a convincing history of re-
actions on exposure, specific IgE level of 15 kUa/L or more, and/
or a wheal diameter of 8 mm or more after a skin prick test were
considered allergic without challenge, while 79 children under-
went the challenge. Only 7 of these children exhibited objective
signs of allergic reaction after the challenge and were thus
designated as having peanut allergy.33 Regarding the predictive
value of in vitro IgE tests, Johanssen et al34 reported different
findings in peanut-allergic children: patients with a specific IgE
cutoff of 2 kUa/L or more displayed a sensitivity and a negative
predictive value of approximately 80%, whereas those with a skin
test result of 7 mm or more (similar to the aforementioned study)
displayed a sensitivity of 83% and a negative predictive value of
84%. Although the usual recommendation after detecting the
presence of specific IgE to food allergen molecules is to avoid
foods containing the allergen, the insufficient specificity of the
IgE tests for food allergy limits the predictive capacity of these
findings, as recently reviewed.35 In fact, when managing a patient
with an anaphylactic reaction to a food, excluding all the other
foods containing homologous allergens from the patient’s diet is
unjustified unless supported by the clinical history of the patient.
CONCLUSIONS
For allergists, detecting specific IgE antibodies has long rep-

resented a diagnostic tool to confirm a suspected allergy on the
basis of the clinical history of the patient. Currently, the avail-
ability of singleplex-based techniques that can detect IgE anti-
bodies may allow for more precise diagnosis. The ISAC multiplex
format challenges this belief and suggests that detection of any
sensitization can be useful. However, the consequences on pa-
tient management when HVA or particular food allergens are
incidentally detected using multiplex technology highlight a
dilemma that needs to be taken into account, especially in light
of the increasing use of this multiplex format. The current ISAC
is an excellent research tool, but it is likely to raise unwarranted
concerns when used as a clinical tool and also may present po-
tential legal concerns for the clinician as well as unnecessary risks
for the patient. Perhaps, a “clinical” ISAC (without venoms)
should be available, with a separate chip (or the original ISAC)
reserved for the clinical evaluation of patients allergic to insect
stings. This challenge that comes with the use of panel-based
multiplex systems serves to highlight and reinforce the unique
and vital role that the allergist plays in diagnosing allergy through
linking the clinical history of a patient with the patient’s own
particular sensitization patterns.
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