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Equine insect bite hypersensitivity: Are molecular diagnostic tests

the future?

The study by Dr Nathalie van der Meide of the Cell Biology and
Immunology Group at Wageningen University, and her colleagues,
published in a recent issue of The Veterinary Journal, evaluated a
diagnostic ELISA for equine insect bite hypersensitivity (IBH) using
recombinant Culicoides Obsoletus complex allergens, which has
the potential to considerably improve diagnosis of IBH (van der
Meide et al., 2014). The study builds on many years of research, by
different groups, who identified allergens from laboratory-bred
and wild Culicoides spp. at the molecular level and then produced
these as recombinant proteins (Langner et al., 2009; Schaffartzik
et al., 2010, 2011; van der Meide et al., 2013).

In their most recent study, van der Meide et al. (2014) evaluated
the performance of IgE ELISAs against seven recombinant
Culicoides Obsoletus complex allergens, alongside, for compari-
son, Obsoletus complex whole body extract (WBE). A large number
of sera were screened from well-characterised IBH-affected and
control horses of the Icelandic breed and Shetland ponies. The
individual recombinant allergens bound serum IgE from 76-85% of
the IBH-affected and from 15-24% of the healthy horses. In com-
parison, IgE-reactivity to WBE was 86% in IBH-affected horses and
14% in the controls. Furthermore, the authors elegantly showed
that a combination of three to four specific Obsoletus complex
recombinant allergens allowed an IgE ELISA to be developed for in
vitro diagnosis of IBH, with sensitivity and specificity of 89% during
the IBH season. The use of this specific combination of recombi-
nant Obsoletus complex allergens results in an efficient and cost
effective test that performs as well as an ELISA with WBE.

Interestingly, the ELISA with Obsoletus complex WBE per-
formed surprisingly well compared to commercial tests (see
review by Schaffartzik et al., 2012). This may be due in part to the
fact that Culicoides caught in the environment of the horses were
used to prepare the WBE instead of laboratory-bred Culicoides
species. Previous studies by van der Meide et al. (2012, 2013) have
shown that allergens from local Culicoides spp. such as Obsoletus
complex midges are more immunoreactive than those from
laboratory-bred, non-indigenous species. However, few direct
comparisons between allergens from different Culicoides sources
have been undertaken (van der Meide et al., 2012, 2013). Further-
more, the study population, i.e. breed of horse, degree of exposure
to Culicoides bites as well as the clinical definition of cases influ-
ences the results of studies on the performance of IgE ELISAs:
Schaffartzik et al. 2011 found a high proportion of IBH-affected
Icelandic horses with IgE against recombinant Culicoides
nubeculosus allergens while Peeters et al. using the same recombi-
nant Culicoides nubeculosus allergens but sera from Belgian
Warmblood horses found a poorer performance of the ELISA.

http://dx.doi.org/10.1016/j.tvjl.2014.02.017
1090-0233/© 2014 Published by Elsevier Ltd.

Although the ELISA with Obsoletus complex WBE used in the
studies by van der Meide et al. (2012, 2014 ) performed well, the use
of recombinant allergens will probably be the method of choice in
the future for several reasons. Firstly, midges of the Obsoletus
complex have not been bred successfully in the laboratory and
therefore need to be caught from the wild. Secondly, allergens
prepared from insect WBE will be affected by batch to batch vari-
ation and are much less easy to standardise than those produced as
recombinant proteins.

Although use of a combination of recombinant allergens in the
same test is an attractive approach, in that it will reduce costs
and potentially improve diagnostic performance, it has limita-
tions in that it does not allow component-resolved diagnostics
(CRD), i.e. defining the specific allergens to which an individual
has been sensitised. In human allergies, CRD has become more
important, because it allows discrimination between genuine
sensitisation (sensitisation to the primary original sensitising
molecule) and cross-reactivity of IgE against similar allergens
from different sources. CRD thus allows selection of specific aller-
gens for use in immunotherapy, resulting in higher success rates
(Canonica et al, 2013). For human allergy testing, novel
microarray-based tests are available that allow testing against
around 100 allergens with relatively small amounts of serum, and
a similar approach could be applied for veterinary species in the
future.

Although our knowledge of the allergens involved in IBH has
greatly improved over recent years, several issues remain to be
addressed. Firstly, the recent study by Peeters et al. (2013 ) revealed
that two new Culicoides Obsoletus complex allergens are relevant
for IBH. There may be more unidentified allergens against which a
large proportion of IBH horses are sensitised. Secondly, there is a
need for standardisation of nomenclature for Culicoides allergens.
For example, the Culicoides allergen homologues of an antigen-5
protein are variably named Cul n 1 (Schaffartzik et al., 2010), Cul n
12! or Cul 0 3 (van der Meide et al., 2013), which leads to confusion.
Standardisation of nomenclature could potentially be undertaken
by a working party of the interest group on Comparative and Vet-
erinary Allergy.

Large scale, population-based multicentre studies are neces-
sary using the same recombinant allergens and test system to

1 See: http://www.allergome.org/www.allergome.org/
2 See: http://www.eaaci.org/sections-a-igs/ and http://www.eaaci.org/sections-
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define more precisely which allergens are important for IBH, using
well-characterised patients and healthy controls of different
breeds and from different geographical regions. Studies are also
needed to distinguish genuine from cross-reactive allergens for
IBH. Only one cross-reactive allergen has been identified to date
(Schaffartzik et al., 2010) and it is likely that a number of other
insect and possibly mite allergens may be cross-reactive. Finally,
there is a strong need for improved allergen-specific immuno-
therapy for equine IBH, as discussed in a recent study by Ginel et al.
(2014). The method of choice should be the use of pure r-allergens,
as in WBE the relevant allergenic molecules are present in too low
a concentration. Ideally, individualised immunotherapy based on
results of CRD should be developed. It may not be feasible to
provide bespoke immunotherapy for each animal, in which case a
generic vaccine containing a panel of the most common allergens
might be more commercially viable. CRD could then help to predict
the likely success of immunotherapy with this vaccine by matching
its components against the animal’s IgE reactivity.

The study by van der Meide et al. (2014) illustrates how a
molecular approach will probably be applied in the development
of future diagnostic tests for IBH in horses. However, clinicians
should bear in mind the sensitivity and specificity of such serologi-
cal assays and that a thorough clinical examination and the
patient’s history remain the most important components in the
diagnosis of IBH. Detection of allergen-specific circulating IgE
demonstrates that the animal has been immunologically
sensitised, but it does not necessarily indicate that this is the cause
of clinical signs of allergic disease.
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