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Background - Intradermal testing (IDT) is widely used in veterinary medicine to select allergens for immuno-
therapy. The recommended concentration for mites is 250 protein nitrogen units (PNU)/mL. It is not known
whether healthy dogs responding to this concentration have asymptomatic sensitization or irritation. Further-
more, interbatch and intersupplier variability of allergens has not been fully addressed.

Hypothesis/Objectives — The incidence of positive IDTs in healthy beagles was recorded and the value of com-
bining these results with serology to differentiate between asymptomatic sensitization and irritancy evaluated.
Additionally, the interbatch and intersupplier variability of allergens was assessed.

Animals - Seventeen healthy laboratory beagles with no history or clinical signs of canine atopic dermatitis were
used.

Methods - Intradermal tests were performed with four mite allergens from two suppliers (varying batches). An
initial IDT at 2560 PNU/mL was used to determine whether decreasing or increasing test concentrations were
used in the subsequent titration IDTs. Additionally, two IgE ELISA tests from different manufacturers were
performed.

Results — Seven of 17 dogs showed IDT reactions at 2560 PNU/mL. There were highly significant allergen inter-
batch and significant intersupplier correlations and agreement. The associations between the IDT reactions and
the IgE serologies statistically identified two groups of dogs: one with positive serology and IDT reactions at
250 PNU/mL; and another with negative serology and IDT reactions.

Conclusions and clinical importance — Our results suggest that dogs that have IDT reactions and positive
serology are asymptomatically sensitized, while dogs that react at higher allergen concentrations, but have nega-

tive serology, do so as a result of irritant reactions.

Introduction

Atopic dermatitis is a common skin disease affecting
dogs, humans and probably other animal species. Canine
atopic dermatitis (CAD) is currently defined as a geneti-
cally predisposed inflammatory and pruritic skin disease
with characteristic clinical features associated with IgE
antibodies most commonly directed against environmen-
tal allergens.”? To determine the allergens responsible
for triggering the disease, allergen-specific IgE serological
or intradermal tests (IDTs) can be used.®>* Both tests
have been shown to give positive results in apparently
normal dogs. The reason for these positive results could
be the existence of a subclinical sensitization to that
particular allergen or, in IDTs, the use of irritant allergen
concentrations. An irritant reaction has been defined as a
reaction that resembles an allergen-specific reaction with
erythema and wheal formation, but that is not caused
by an IgE-mediated immunological reaction.* No study
has been performed to confirm or support the non-IgE-
mediated cause of such a reaction.
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In the absence of a universally accepted and easily
applicable gold standard for the diagnosis of cAD-
related sensitization to a specific allergen, it is not pos-
sible to evaluate the sensitivity and specificity of IDTs
in dogs accurately. In other words, when an atopic dog
has a positive reaction to an allergen, it can correspond
to the following three different scenarios: (i) a clinically
relevant sensitization; (ii) a clinically irrelevant sensitiza-
tion; or (iii) an irritant reaction. In the same way, an
absence of reaction in the same dog may be due to a
true absence of sensitization or to an insufficient stimu-
lation due, for example, to too low a concentration of
the allergen.

Currently, the appropriate concentration is determined
by the term “threshold concentration’, which is defined as
the highest concentration of the extract that does
not cause an irritant reaction.* This threshold is usually
determined through testing serial allergen dilutions on
healthy dogs. The appropriate testing concentration is
considered to be the one that does not induce reaction in
more than 10% of the healthy dogs. Using this approach,
Hensel etal® and Bauer et al® determined that the
thresholds for house dust and forage mites range from
75 to 250 protein nitrogen units (PNU), depending on the
mite. The studies were, however, carried out with only
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decreasing concentrations, with only one allergen pro-
vider and one batch. Additionally, the variability in the
dogs used, their different environment, management and
diet was not addressed.

Thus, the goals of the present study were as follows:
(i) to test the hypothesis that some healthy beagles in a
colony of laboratory beagles, all kept in the same con-
stant environment with the same feeding management
and no history or clinical signs of cAD, can present with
positive reactions to allergen extracts at concentrations
commonly used in IDTs; and (ii) to evaluate the variabil-
ity between the skin test reaction of allergen concen-
trates with the same PNU/mL of different suppliers
and from different batches from the same supplier. In
addition, we evaluated the value of combined serology
and IDT results in determining whether a positive IDT
reaction may be due to asymptomatic sensitization or
irritancy.

Materials and methods
Study design

All phases of the detailed experimental design of the study were
approved beforehand by the cantonal authority, Service Vétérinaire,
Granges-Paccot, Switzerland.

Dogs

The dogs used in this study were the property of Novartis Animal
Health and were kept in their research facility. The dogs’ kennels are
hosed down repeatedly throughout the day and cleaned regularly
with a high-temperature pressure wash. The dogs are kept on a con-
crete floor with plastic covers and bowls, but no blankets. Only dogs
that showed no abnormalities on general physical and dermatological
examination, haemograms and serum chemistry profiles were
included. The dogs had been without any medication that could influ-
ence the IgE serology or intradermal skin testing for at least 6 weeks,
including topical (ear or eye drops) and systemic treatments. Addi-
tionally, these dogs had never presented with clinical signs of
cAD and had never had an IDT. A preselection blood sample for IgE
serology (Imovet bg® ELISA test, Berne, Switzerland) took place
4-6 weeks before the IDTs to select 10 dogs with negative IgE
serology and 10 dogs with positive IgE serology to at least one of
four different mites [Dermatophagoides farinae (D.f.), Dermato-
phagoides pteronyssinus (D.p.), Acarus siro (A.s.) and Tyrophagus
putrescentiae (T.p.)].

Allergen-specific IgE serum testing
Serum samples (1.0-1.5 mL) were obtained and submitted to Labor
Laupeneck (Bern, Swizerland) for the allergen-specific ELISA tests
with monoclonal anti-IgE antibodies (Imovet bg®).” This test was per-
formed 4-6 weeks before the IDTs, and then repeated simulta-
neously with the IDTs and another allergen-specific IgE ELISA test
(Heska Allercept®, Fribourg, Switzerland) using a recombinant
o-chain of the high-affinity IgE receptor (FceR1a).%° The latter test
was performed blinded to the intradermal and Imovet test results.
The results of the Imovet ELISA test give the amount of measured
allergen-specific IgE in kilo units (kU/L). The assessment of the
results was as follows: <0.5 kU/L, negative; 0.5-2.0 kU/L, weakly
positive; >2.0-20 kU/L, definitely positive; and >20 kU/L, strongly
positive. Heska test results were expressed in ELISA antibody (EA)
units based on optical density values, with results at or above 150 EA
units considered positive.

Allergens for intradermal testing

Four agueous mite allergens (D.f., D.p., A.s. and T.p.), commercially
available from Greer Laboratories Inc. (Lenoir, NC, USA) and Alk-
Abelld (Round Rock, TX, USA), were used in this study. From one

supplier (Greer) two different batches of allergens (batch A and batch
B) were used, while only one batch was used from the second
supplier (Alk-Abello; named batch C throughout this study). In total,
12 mite allergens were tested.

Intradermal testing
The investigators were blinded to the results of the serological IgE
(Imovet) test results at the time of the IDTs. The dogs were sedated
with medetomidine (Domitor®; Pfizer AG, Zurich, Switzerland) at
20-40 png/kg. The sites for intradermal testing were prepared as
described elsewhere and the injections sites marked with a perma-
nent marker pen.®

An initial IDT was performed with all 12 mite allergens. Each dog
was injected with 0.05 mL of the allergen solutions at the currently
recommended concentration of 250 PNU/mL.#®%1" Additionally,
0.05 mL of a positive control of histamine at 1:10,000 dilution
(0.1 mg/mL) and a negative control from each supplier (0.9% phos-
phate buffered saline, Greer and 0.9% phenol buffered saline, Alk-
Abelld) was injected. The solutions were prepared the day before and
stored at 4°C overnight. The IDTs were performed by two investiga-
tors (S.K. and C.N.-M.) and the reactions evaluated after 15 min. An
objective measurement of the diameter of each injection site was
performed using digital callipers by one of the investigators (S.K. or
C.N.-M.). In addition, the appearance of erythema and/or induration
as well as a subjective overall score were recorded (0, 1, 2, 3 and 4).
A positive reaction was defined as any erythematous and indurated
wheal exhibiting a diameter equal to or greater than the mean diame-
ter between the negative control and the positive histamine control. If
there were differing results in the subjective evaluation between the
two investigators, a third investigator (S.M.) made the final decision.

The titration IDTs consisted of two sets of allergen solutions: one
set with five increasing concentrations (500, 1000, 2000, 3500 and
5000 PNU/mL) and one set with five decreasing concentrations
(200, 150, 100, 50 and 10 PNU/mL). If a dog had a negative skin test
reaction to one particular allergen at 250 PNU/mL, the set with the
increasing concentrations was chosen; if the dog had a positive reac-
tion at 250 PNU/mL, the decreasing concentration set was used. In
total, 60 allergen injections (five titrations of all 12 mite allergens)
were performed with a positive and a negative control for each sup-
plier, as described above. The titration IDTs were performed as soon
as the results of the initial IDT test were recorded. The evaluations
took place in the same way as described for the initial IDT and were
recorded in the same way.

Data and statistical analyses

Kappa tests were used to evaluate the agreement between the
tests. Spearman’s rank correlation test for nonparametric data was
used to compare EA (serology tests) and the lowest concentration
eliciting a positive response on the IDTs. Additionally, Fisher’s exact
tests were used to test associations between two observations, for
example, the association between higher optical density and positive
reaction with lower PNU concentration or the association between
positive serology and positive IDT reaction at the concentration cur-
rently used in IDTs. All analyses were carried out using GraphPad®
software (GraphPad Inc., San Diego, CA, USA).

Results

Animals

Forty-eight laboratory beagles were initially tested with
the Imovet ELISA test. Of these, 38 (79%) were negative
on serology testing for all tested mite allergens and 10
(21%) dogs were positive for at least one mite allergen.
Ten serologically positive and 10 negative dogs were
chosen, although three dogs had to be withdrawn, leav-
ing 17 dogs for the IDTs (eight positive and nine negative
dogs). These comprised four male and 13 female dogs,
with a mean weight of 13.4 kg (range, 8.5-19.2 kg). The
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median age of the dogs was 4.1 years (range, 1.7-
4.3 years).

Allergen-specific IgE serology

Nine dogs showed negative results to all selected mite
allergens when assessed by the Imovet ELISA. The indi-
vidual results for each dog and each mite are shown in
Table 1. Eight dogs had positive results to at least one
mite allergen. Of these, one dog was positive to all
selected mite allergens, three dogs were positive to three
mite allergens and four dogs were positive to only one
mite allergen.

Three of 17 dogs were negative for all four mite aller-
gens on the Heska test. Of the 14 positive dogs, five
were positive for all four mite allergens, four were posi-
tive for three allergens, two were positive for two aller-
gens and three were positive for one allergen. However,
13 of 39 positive reactions were only weak positives (i.e.
<200 EA units).

Intradermal testing

The 17 dogs were tested at the concentration of
250 PNU/mL. Seven dogs reacted to this concentration
to at least one mite allergen. When all mite allergens from
both suppliers and of all batches were combined (12 mite
allergens per dog; in total 204 IDTs at 250 PNU/mL), 21
positive test results were recorded (10.3%).

Interobserver variability

Interobserver variability in the subjective evaluation of
all IDTs was 5.9%, although most differences involved
differences in grading (e.g. 3+ instead of 4+); the interob-
server variability between positive or negative results
was 0.4%.

Intra- and intersupplier variability

To evaluate the variability in the skin test reactions with
allergen concentrations of equal PNUs/mL from different
suppliers and of different batches from the same supplier,
we performed Spearman’s nonparametric correlation. The
results showed a correlation between the two Greer aller-
gen batches of 74% (P < 0.0001) for all mite allergens
(D.f., D.p., Ais. and T.p.) at 250 PNU/mL. Between the
allergens of two different suppliers, there were correla-
tions of 57% (batch A Greer versus batch C Alk-Abelld;
P < 0.0001) and of 78% (batch B Greer versus batch C
Alk-Abelld; P < 0.0001) for all mites (Table 2).

Asymptomatic sensitization versus irritant reaction
Table 1 shows the results of all the IgE serology and IDT
results. The results of the IDTs were the lowest concen-
tration of allergen that elicited a positive reaction.

Twelve positive reactions of the 204 performed injec-
tions (17 dogs x four mites x three batches = 204) were
seen at the standard test concentration of 250 PNU/mL
or lower with each Greer batch (A and B = 24 positives;
11.8%), and two tests were positive at 500 PNU/mL
with each batch (four positives; 2.0%). The IDTs with the
Alk-Abelld allergens showed five positive reactions
(2.5%) with test concentrations of 2560 PNU/mL or lower,
and four positive reactions at 500 PNU/mL (2.0%). There
were 35 positive reactions >500 PNU/mL for all allergens

© 2012 The Authors. Veterinary Dermatology
© 2012 ESVD and ACVD, Veterinary Dermatology

Skin and serological testing in healthy beagles

(17.2%); these usually only occurred with very high con-
centrations. The majority of reactions remained negative
at a concentration of 5000 PNU/mL (132 of 204; 65%).

By combining the two serological tests and the IDT
threshold concentrations of all allergen batches for each
individual mite and dog (four mites tested in 17 dogs = 68
test results), we found three groups. The largest group
consisted of 48 of 68 negative results in at least one serol-
ogy test in combination with negative results in at least
two of the three IDTs at concentrations <5600 PNU/mL. In
a second group, there were 12 of 68 results that were
positive in at least one serological test and simultaneously
positive in at least two of the three IDTs at concentrations
<250 PNU/mL. Finally, there was a group where eight of
68 results were positive in at least one of the two serology
tests and negative in at least two of the three IDTs at
250 PNU/mL. Notably, the IDTs in this group became
positive at concentrations >500 PNU/mL. These results
were highly significant (P < 0.0001; Fischer’s exact test,
two sided).

Discussion

In common with previous studies of allergen testing in
healthy dogs,*®"27"* we found a considerable number of
positive serology and IDT results in our group of healthy
laboratory beagles. This was remarkable, because all dogs
had been kept in a constant, homogeneous environment,
which is unlikely to support high mite numbers."®® We
therefore consider results of “allergy testing’’ in healthy,
privately owned dogs difficult to interpret because these
dogs are kept in a highly heterogeneous environment,
where mites are known to proliferate.’”

To the authors’ knowledge, variability between differ-
ent veterinary allergen suppliers has only been investi-
gated in one small study. Only minor differences
between the suppliers were noted, but most dogs did not
react to any of the allergens.’® The variability between
batches from any one supplier has not been previously
evaluated. Our results showed highly significant correla-
tion and agreement between the results of the two
batches from one supplier (Greer batch A and B), as well
as a significant correlation and agreement when batches
from different suppliers were compared (Greer batch
A versus Alk-Abellé batch C and Greer batch B versus
Alk-Abelld batch C). This suggests that changes in aller-
gen batch from the same supplier will lead to negligible
variability. Allergens from another supplier may give dif-
fering results, but the clinical significance of this is
unclear.

Our results show that dogs with positive IDT reactions
to standard concentrations (i.e. 250 PNU/mL) also
tended to have positive ELISAs to the same allergens. A
similar association was seen in dogs with negative reac-
tions at 250 PNU/mL, but not with positive reactions to
500 PNU/mL. This suggests that IDT reactions to con-
centrations of <500 PNU/mL are associated with the
presence of IgE and that these dogs have developed
asymptomatic sensitization. Testing mite allergens at
500 PNU/mL could improve the sensitivity of IDTs with
house dust and storage mites. In contrast, dogs that only
had positive reactions at concentrations >500 PNU/mL
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Table 2. Results of the statistical tests for comparing mite allergen
batches
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Contexte - Les tests intradermiques (IDT) sont largement utilisés en médecine vétérinaire pour sélection-
ner les allergenes d'une immunothérapie. La concentration recommandée pour les acariens est de
250 PNU/mL. On ne sait pas si les chiens sains répondant a cette concentration ont une sensibilisation
asymptomatique ou une irritation. En outre, les variabilités entre les lots et entre les fournisseurs des aller-
génes n'ont pas été pleinement prises en compte.

Hypothéses/Objectifs — L'incidence d'IDT positifs chez des beagles sains a été enregistrée et les valeurs
combinées de ces résultats avec ceux de sérologies ont été évaluées pour distinguer la sensibilisation
asymptomatique de l'irritation. De plus, les variabilités entre les lots et entre les fournisseurs ont été
estimées.

Animaux - Dix sept beagles sains de laboratoire sans antécédents ou signes clinigues de dermatite atopi-
que canine ont été inclus.

Méthodes - Les IDT ont été réalisés avec quatre allergénes d'acariens de deux fournisseurs (divers lots).
Un premier IDT a 250 PNU/mL a été utilisé pour déterminer si une diminution ou une augmentation des
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concentrations tests étaient nécessaire dans les titrages d'IDT suivants. De plus, deux tests ELISA-IgE de
différents fabricants ont été effectués.

Reésultats - Sept des 17 chiens ont montré des réactions aux IDT a 2560 PNU/mL. Il y avait corrélation et
concordance respectivement significatives entre les lots d'allergénes et entre les fournisseurs. Les asso-
ciations entre les réactions IDT et les sérologies IgE ont permis d'identifier statistiquement deux groupes
de chiens: un groupe avec des sérologies positives et des réactions a IDT a 2560 PNU/mL; et un autre avec
des sérologies et des réactions a IDT négatives.

Conclusions — Nos résultats suggerent que les chiens ayant des réactions aux IDT et des sérologies posi-
tives sont asymptomatiquement sensibilisés alors que les chiens qui réagissent a des concentrations plus
élevées d'allergénes mais avec des sérologies négatives correspondent a des réactions d'irritation.

Resumen

Introduccion - la prueba intradérmica (IDT) es ampliamente utilizada en veterinaria para seleccionar los
alergenos que se utilizarian para la inmunoterapia. La concentracién recomendada para los acaros es de
250 PNU/mL. No se sabe si los perros sanos que responden a esta concentracion tienen sensibilizacion o
irritacion asintomatica. Ademas, las diferencias entre lotes y entre distribuidores no han sido totalmente
determinadas.

Hipotesis/objetivos - se observé la incidencia de IDTs positivas en perros Beagle sanos y se analizé el
valor de combinar estos resultados con serologia para distinguir entre la sensibilizacion vy la irritacion asinto-
matica. Ademas, se determinaron la variabilidad entre lotes y distribuidores.

Animales - se utilizaron diecisiete perros Beagle sanos del laboratorio sin historia ni signos clinicos de der-
matitis atopica.

Métodos - las IDTs se realizaron con cuatro alergenos de acaro a partir de dos distribuidores (y de difer-
entes lotes). Se utilizé una IDT inicial a 250 PNU/mL para determinar si se utilizarian concentraciones
mayores 0 menores en titulaciones subsecuentes de IDTs. Ademas, se realizaron dos pruebas de IgE-
ELISA de distintos fabricantes.

Resultados - siete de 17 perros demostraron reacciones de IDT a 250 PNU/mL. Hubo una correlaciéon y
acuerdo de alergenos altamente significativos entre lotes y distribuidores. Las asociaciones entre las reac-
ciones de IDT y las pruebas serolégicas de IgE identificaron a nivel estadistico dos grupos de perros: uno
con serologia positiva y reacciones de IDT a 250 PNU/mL; y otros con serologia y reacciones de IDT negati-
vas.

Conclusiones — nuestros resultados sugieren que los perros que tienen reacciones de IDT y serologia posi-
tiva sin signos clinicos estan sensibilizados al alergeno, mientras que los perros que reaccionan a concen-
traciones mas altas del alergeno, pero tienen serologia negativa, lo hacen como resultado de reacciones
irritantes.

Zusammenfassung

Hintergrund - Der Interdermaltest (IDT) wird in der Veterindrmedizin weithin verwendet, um die Allergene
flr eine Immuntherapie auszuwahlen. Die empfohlene Konzentration fir Milben betragt 250 PNU/mL.
Man weifd nicht, ob es sich bei gesunden Hunden, die auf diese Konzentration reagieren, um eine asympto-
matische Sensibilisierung oder eine Irritation handelt. Weiterhin sind Schwankungen zwischen einzelnen
Chargen und zwischen den Herstellern bisher nicht ausreichend bedacht worden.

Hypothese/Ziele — Das VVorkommen von positiven IDTs bei gesunden Beagles wurde festgehalten und
die Moglichkeit der Verwendung dieser Ergebnisse in Kombination mit Ergebnissen aus der Serologie zur
Differenzierung zwischen asymptomatischer Sensibilisierung und Irritation evaluiert. Zusatzlich wurde die
Variabilitdt zwischen den Chargen und zwischen den Herstellern der Allergene beurteilt.

Tiere - Siebzehn gesunde Beagles aus dem Tierversuchslabor ohne eine Anamnese oder klinische Symp-
tome einer caninen atopischen Dermatitis wurden verwendet.

Methoden - IDTs wurden mit vier Milbenallergenen von zwei Herstellern (unterschiedliche Chargen)
durchgefthrt. Zu Beginn wurde ein IDT mit 250 PNU/mL verwendet, um festzustellen, ob abnehmende
oder steigende Testkonzentrationen in den nachfolgenden titrierten IDTs verwendet werden sollten. Zuséat-
zlich wurden zwei IgE-ELISAs von unterschiedlichen Herstellern durchgefihrt.

Ergebnisse — Sieben von 17 Hunden zeigten IDT Reaktionen bei 250 PNU/mL. Es bestand eine hochsigni-
fikante Korrelation und Ubereinstimmung zwischen den Allergenen der verschiedenen Chargen und eine
signifikante Korrelation und Ubereinstimmung zwischen den Herstellern. Der Zusammenhang zwischen
den IDT Reaktionen und der IgE Serologie zeigte zwei Gruppen von Hunden: eine mit positiver Serologie
und IDT Reaktionen bei 250 PNU/mL; und eine andere mit negativer Serologie und IDT Reaktionen.
Schlussfolgerung - Unsere Ergebnisse weisen darauf hin, dass Hunde, die IDT Reaktionen und eine posi-
tive Serologie aufweisen, asymptomatisch sensibilisiert sind, wéhrend Hunde mit negativer Serologie, die
bei hdheren Allergenkonzentrationen reagieren, eine Reaktion aufgrund Irritation zeigen.
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