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Component-resolved diagnosis of allergy: more is

This editorial discusses the findings of the paper in this issue by Scala et al. [8] pp. 911-921.
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The diagnosis of type I allergy by in vitro (e.g. specific IgE
determination), ex vivo (e.g. basophil activation test) or in
vivo [e.g. skin prick test (SPT); nasal, oral or bronchial
provocation] methods has been mainly performed by testing
crude extracts from different allergenic sources (e.g. mites,
pollen, foods). These extracts are mixtures of allergenic and
non-allergenic components, usually non-standardized for
their major allergens. When extracts are poorly extracted,
degraded or inactivated during the preparation, the major
allergen may be present in low amounts (or even absent) or
not - in the native conformation of the allergenic source
used [1]. Likewise, immunotherapy protocols have also
included such crude and complex extracts to treat all
patients with allergy to a particular allergenic source regard-
less of the potential differences in their individual sensitiza-
tion profiles. The isolation and characterization of an
increasing number of natural allergens during the last
decades, together with the production of their recombinant
forms, have resulted in an enhanced capacity for diagnosis
and treatment of allergic disease [1, 2].

Panels of purified allergens, and/or more recently pep-
tides deduced from their amino acid sequences, which
represent the relevant allergenic components of inhalant
or ingested sources, have been used to carry out what has
become known as component-resolved diagnosis, which
leads to a better definition of the molecular sensitization
profile for each patient [3-5]. SPTs, but much more
frequently allergen-specific IgE determination by com-
mercial (e.g. Immuno CAP) or home-developed ELISA
assays have been used. Attempts (e.g. ADVIA Centaur
platform) to refine these in vitro methods, avoiding the
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recognition of low-affinity IgE responses and testing
lower allergen amounts, have been recently developed [6].

The introduction of microarrays with a much larger
number of purified allergens constitutes a further devel-
opment in the diagnosis of allergic diseases [7]. Simulta-
neous measurement of specific IgE to multiple molecules
using minimum amounts of allergen and sera can be
achieved, thus allowing the screening of many samples
in molecular epidemiological studies. The work published
by Scala et al. [8] in this issue of the journal is a good
example of the potential and limitations of using this
technology, in particular a version of the ISAC microarray
system. Specific IgE to a panel of 75 allergens from
different sources was determined by a semi-quantitative
assay in sera from 23 077 random and consecutive Italian
subjects referred for suspected allergic disease. This sur-
vey revealed IgE to at least one allergen in 71% of the sera,
and allowed the ranking of sensitization to the molecules
tested, with Cup a 1 from Cupressus arizonica pollen, Der f
2 from the mite Dermatophagoides farinae and Phl p 1
from Phleum pratense (grass) pollen being the top-ranked
allergens. Further analysis of specific IgE prevalences
uncovered divergent sensitization to defined molecular
markers according to gender (e.g. male subjects showed
higher sensitization rates to those from grass, olive or
plane tree pollens), as well as differential age profiles of
several allergen sensitizations (e.g. the highest IgE pre-
valence below the age of 5 years for cow’s milk and hen’s
egg allergens, while 15-25 years of age for the major grass
pollen marker Phl p 1). Thus, the study by Scala et al. [8]
highlights the potentiality and advantages of the ISAC
microarray as a current tool for diagnosis of allergy. Up to
now, ISAC has been used as a research tool and this large
epidemiological survey is a good example of the method’s
potential. However, before its use can be generalized as a
feasible alternative for allergy diagnosis, there are several
constraints that need to be addressed. The first issue
regards the lack of clinical information to help to interpret
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the relevance of sensitization. A careful clinical history of
each recruited patient, confirmed by the appropriate in
vitro (i.e. IgE determinations) or in vivo (i.e. SPTs) tests and
provocation challenges when necessary [9], is the ideal
background to raise questions on the actual relationship
between molecular markers and the type of clinical
symptoms (e.g. local and mild vs. systemic and severe),
sensitization route (e.g. inhalation vs. ingestion), cross-
reactivity (co-sensitization) with other allergenic sources,
etc. The EU-funded Europrevall project is a good example
of how a multidisciplinary approach is needed and can be
managed to develop clinically relevant and validated
diagnosis tools.

A second and more important point concerns the
criteria to include an allergen in the microarray [10, 11].
The relevance (prevalence of sensitization and clinical
symptoms) of different allergenic sources and their in-
dividual allergens so far identified [12], the presence of
allergen families (e.g. pan-allergens) comprising cross-
reactive members from diverse biological species [13], the
potential lack of equivalence between natural and recom-
binant forms of a determined molecule [14] and the
differential sensitization profiles found in different geo-
graphical areas [15], should be taken into account. In this
context, the version of the ISAC microarray used by Scala
et al. [8] appears to present some limitations. Thus,
regarding allergens of plant origin: (1) the panel appears
to have a bias towards Central and Northern European
sensitization profiles, at the expense of those shown by
patients from the Mediterranean area (e.g. olive allergens)
[3,15]; (2) some relevant allergenic sources are not repre-
sented in the microarray, both for Central (peanut and
soybean) or Southern (melon and Salsola kali pollen)
Europe. The same is true considering the poor selection
of allergens representing certain cereal (e.g. wheat) or
legume (e.g. lentils, peas) seeds [16]; (3) there is too much
redundancy within some allergen families, such as profi-
lins or Bet v 1-homologous group; (4) it is not clear how
far recombinant forms included in the panel have been
compared with their natural counterparts to ascertain the
equivalence of their structural and immunological prop-
erties [14]; (5) the role of cross-reactive carbohydrate
determinants (CCDs) in the IgE-binding to some allergens
(e.g. nCup a 1, nOle e 1) appears to need further evalua-
tion, although Scala et al. [8] rule out a significant
interference of CCDs on IgE reactivity based on indirect
experimental evidence.

Nevertheless, the real question in relation to the benefit
of microarrays is whether or not ‘more is better’. In other
words, is it actually necessary to test a high number of
purified allergens from very different allergenic sources to
reach an accurate diagnosis of most patients? Besides the
substantial cost for each sera analysed, is the information
provided from a microarray with around 100 molecular
markers useful and easy to interpret by most physicians
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[17]? Large microarrays can be very helpful in epidemio-
logical and basic research studies looking for correlations
between specific IgE profiles and clinical manifestation
of allergic diseases. In contrast, clinical practice probably
requires a limited set of well-validated sensitization mar-
kers that can facilitate the diagnosis and predict potential
cross-reactivities and clinical symptoms. In clinical prac-
tice, the use of diagnostic tools aims to solve a diagnostic
problem. Thus, a careful selection of the allergens in-
cluded based on their diagnostic value and not on their
availability is needed. The validation of this new diagnos-
tic tool will need the collaboration of basic researchers,
clinical groups and industrial partners.
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