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Abstract

Objectives The aim of this study was to evaluate the results of serum allergen-specific IgE testing in cats with a
clinical diagnosis of asthma and to determine if the number of allergens with positive IgE reactivity and magnitude
of positive IgE responses would be associated with the severity of clinical signs or airway eosinophilia.

Methods Medical records from 2008 to 2018 were retrospectively reviewed. Inclusion required a diagnosis of feline
asthma based on consistent clinicopathologic features and bronchoalveolar lavage (BAL) cytology with >10%
eosinophils; additionally, cats needed to have the results of serum allergen-specific IgE tests.

Results Eighteen cases satisfied the inclusion criteria. Median age was 5 years and the most common presenting
clinical sign was cough (n = 10/18). Most cats lived exclusively indoors (n = 13/18). The median percentage of BAL
eosinophils was 47%. Serum allergen-specific IgE testing supported an underlying allergic etiology in 14/18 (78%)
cats, with all but one having polysensitization. The severity of clinical signs and magnitude of airway eosinophilia
did not correlate with the degree of positive IgE reactivity.

Conclusions and relevance This study identified a strong association between the identification of allergen-specific
IgE and cats with asthma, and the majority of these cats were polysensitized. However, larger numbers of allergens
with positive IgE reactivity or magnitude of IgE reactivity were not significantly associated with clinical severity or
airway eosinophilia. Knowledge of positive allergen-specific IgE results could guide allergen avoidance, regardless
of the magnitude of IgE reactivity.
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Introduction

A suspected diagnosis of feline asthma, a common and cats, aeroallergens remain the best documented stimuli

serious respiratory disease, should prompt further
investigation for an underlying cause as a means to
advance management strategies. Triggers for asthma
that have been documented in humans include pharma-
cologic products (eg, aspirin), environmental/air pol-
lutants, exercise, emotional stress, infections and, most
commonly, allergens.!? Allergic asthma is driven by an
allergen-specific T helper 2 response with elaboration
of cytokines, production of IgE and activation of eosino-
phils.1? Collectively, these immune changes result in
recurring clinical signs, airway eosinophilia, airway
hyper-responsiveness and airway remodeling.*> In pet

underpinning the asthmatic response.*¢-8 While there is
ample evidence for aeroallergens as a trigger for feline
asthma, no studies have evaluated cats with a clinical
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diagnosis of asthma to determine how commonly they
have increases in serum allergen-specific IgE, a bio-
marker of allergen sensitization, or to determine if the
magnitude of IgE reactivity corresponds to a more severe
asthmatic phenotype or airway eosinophilia.

Recognition of increased allergen-specific IgE anti-
bodies may have diagnostic and therapeutic implica-
tions in cats. Allergen-specific IgE testing has been used
to document an allergic component, as well as to guide
allergen avoidance and even select appropriate allergens
for immunotherapy.>!! Intradermal testing is considered
to be the criterion standard for allergy testing in veteri-
nary medicine, with a greater sensitivity in identifying
allergens.® However, there is less research supporting
intradermal testing in feline patients and it is still subject
to false negatives and false positives. Intradermal testing
also requires sedation, shaving a large portion of skin for
injections and stocking of relevant allergens. Additionally,
it is affected by concurrent administration of glucocorti-
coids.!? For these reasons, intradermal testing is not com-
monly performed in general practice. In comparison,
allergen-specific serum IgE has the advantage of requir-
ing only a blood sample that is shipped to an outside
laboratory, and is minimally affected by concurrent glu-
cocorticoid therapy.!®> Though intradermal testing has a
greater sensitivity, serum allergen-specific IgE determi-
nation is highly specific® and may be ideal for identifying
clinically relevant allergens in asthmatic cats. However, it
is important to consider that not all commercial serum
allergen-specific IgE panels are created equally; one study
showed that the enzyme immunometric assay provided
unreliable results.’

Clinically, diagnosis of asthma relies on a comprehen-
sive approach, including an appropriate history, key clin-
icopathologic features, testing to rule out other disease
mimics such as heartworm-associated respiratory dis-
ease, lungworms or chronic bronchitis, and documenting
airway eosinophilia."* Median age at diagnosis is 4-5
years, and the most common clinical signs include cough,
wheeze or respiratory distress. A complete blood count
(CBC) and biochemistry profile are often unremarkable,
although a peripheral eosinophilia is identified in
approximately 20% of affected asthmatic cats."*1”
Thoracic radiography frequently demonstrates a bron-
chial or bronchointerstitial pattern; approximately a
quarter of cats can have normal thoracic radiographs.*
Bronchoalveolar airway lavage (BAL) reveals eosino-
philia with cytologic absence of infectious organisms.
Once a clinical diagnosis of asthma is suspected, a posi-
tive response to glucocorticoid therapy is often used to
support the diagnosis of feline asthma. However, it must
be understood that many diseases mentioned previously
that mimic asthma may also respond to glucocorticoids;
so, while practical, response to therapy is an imperfect
metric of diagnosis.

In asthmatic cats, an allergen-specific IgE panel can
be used to investigate specific allergic triggers to assist
in allergen avoidance strategies or potentially to guide
allergen-specific immunotherapy. Serum allergen-specific
IgE assays function to quantify the reactivity of the
patient serum to individual allergen extracts.!8 IgE has a
complex role in asthma and provides a bridge between
recognition of the antigen by the adaptive immune sys-
tem and subsequent activation of mast cells and eosino-
phils at mucosal sites of environmental exposure.”
Serum IgE concentrations are increased in humans with
atopic disorders and there is overwhelming evidence
for the role of allergen-specific IgE in atopic asthma.?02!
Additionally, higher IgE concentrations are observed in
people with moderate and severe asthma than in non-
asthmatic or non-allergic populations.??

The objectives of this study were to evaluate results of
serum allergen-specific IgE testing in pet cats with a clini-
cal diagnosis of asthma to determine: (1) how commonly
positive results would be identified; (2) if larger numbers
of positive IgE responses to tested aeroallergens would
be associated with either an increased clinical score or
magnitude of airway eosinophilia; and (3) if higher reac-
tivity of IgE would be associated with either an increased
clinical severity score or magnitude of airway eosino-
philia. We hypothesized that allergen-specific IgE panels
would identify mono- or polysensitization in the major-
ity of cats with a clinical diagnosis of asthma, and that
reactivity to multiple allergens and strong positive
responses to allergens would correlate with increased
severity of clinical signs and airway eosinophilia.

Materials and methods

Case selection

The electronic medical database of the Veterinary Health
Center, University of Missouri, Columbia, was searched
for cats that had a commercial serum allergen-specific
IgE panel using FceR1-based technology (Heska; Aller-
cept Serum IgE testing) submitted between September
2008 and October 2018. Cats were included if they had
a diagnosis of feline asthma based on compatible clinical
signs and BAL cytology with airway eosinophilia
>10%,? as well as an adequately detailed medical
record. Medical records had to include history (includ-
ing medications), physical examination findings, results
of thoracic imaging if performed and any other diagnos-
tic testing at the attending clinician’s discretion. Cats
were excluded if the serum allergen-specific IgE panel
was performed without a clinical diagnosis of feline
asthma (eg, performed for a dermatologic condition).
Cats were also excluded if there was evidence of a cause
of respiratory disease other than feline asthma. Owing to
differences in the IgE assay methodology that precluded
comparison, all cats tested prior to 2013 were excluded
from final analysis.
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Review of medical records

Information obtained from the medical records included
breed, sex, age, historical clinical signs, indoor/outdoor
lifestyle, physical examination findings, results of diagnos-
tic tests (CBC, fecal testing, empiric deworming course,
heartworm antigen and/or antibody testing, thoracic radio-
graphs, and/or CT, BAL cytology and culture). Thoracic
imaging was interpreted by board-certified radiologists
and BAL cytology was evaluated by board-certified clini-
cal pathologists at the University of Missouri Veterinary
Health Center. When administered at the time of submis-
sion of the serum allergy panel, corticosteroid (type and
dose) was recorded.

Metrics for determination of allergen sensitization

The allergens selected for the serum IgE panels were
determined for each cat based on the botanical zone
using the zip code of residence (see Table 1 in the supple-
mentary material for the selected allergens). Allergens
were identified by major category as grasses, trees,
weeds, mites, insects, epithelials and fungi, and within
each of these major categories as individual allergens (the
category of grasses included June grass, Meadow Fescue
grass, Orchard grass, etc). Each allergen was reported as
either negative, 1+ (allergen-specific IgE detected),
2+ (high levels of allergen-specific IgE detected) and
3+ (very high levels of allergen-specific IgE detected).
Each cat was first assessed for IgE reactivity to any of the
seven major categories of allergens. If any allergen within
the major category was positive, it was assigned a value
of 1 (positive) and if none of the allergens within the
major category was positive, it was assigned a value of 0
(negative). Second, for cats in which allergen-specific IgE
was noted, the number of cats with monosensitization
(having a positive result for only a single allergen cate-
gory) or polysensitization (having a positive result for >1
allergen category) was determined. A cumulative score
reflective of all identified reactive allergens (out of a total
of 83) was given to each cat based on addition of all posi-
tive scores across all allergen categories.

Scoring system for clinical signs and

airway eosinophilia severity

To determine a correlation between the presence of aller-
gens and the severity of clinical signs and airway eosino-
philia, the following metrics were used. Cats were
assigned a score for severity of clinical signs based upon
a three-point scoring system: 1=mild (cough alone);
2=moderate (wheezing or exercise intolerance); or
3 =severe (respiratory distress episodes). Airway eosino-
philia was reported as the percentage of BAL eosinophils
from a cytospin with a 400-cell differential cell count, and
a BAL eosinophilia >10% was considered abnormal.?

Statistical analysis
Descriptive statistics were used when appropriate and
one-way ANOVA on ranks was performed to compare

Cats with allergen
panels

(n=29)

Cats excluded
(n=11)

Cats included
(n=18)

Cats with allergen
panels submitted prior
to 2013

(n=5)

Dermatologic disease
(n=3)

Non-asthmatic
respiratory disease

(n=3)

Figure 1 Flowchart for case selection

the number of total positive allergens with the eosino-
phil severity score and clinical severity scores. A Pearson
correlation test was used to evaluate if there was any cor-
relation between the number of positive allergens and
percentage of BAL eosinophils. A P value of <0.05 was
considered significant. All analyses were performed on
commercially available statistical software (SigmaPlot;
Systat Software).

Results

Of the 29 cats identified during the study period, 18 cats
met the criteria for study inclusion (Figure 1). Thirteen
cats were domestic shorthair, and there was also one of
each of the following breeds: domestic longhair, Bengal,
Siamese, Sphynx and Himalayan. There were 11 female
spayed and seven male neutered cats. The median age
was 5 years old with a range of 1-10 years. The most
common presenting clinical signs were cough (n=10),
acute or historical respiratory distress (n = 6), wheezing
(n=2), tachypnea (n =1), sneezing (n = 1) and nasal dis-
charge (n =1). The duration of clinical signs ranged from
acute onset (respiratory distress) to several years (cough).
The majority of cats were housed exclusively indoors
(n=13), with both indoor and outdoor environments in
five cats. Physical examination findings included
increased bronchovesicular sounds (n=7), respiratory
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3mg/kg/day. The cat that received the methylpredniso-

* = 1 lone injection received it 22 days prior to allergy testing

50 at an unknown dose. The cat receiving 0.5mg/kg pred-

BALE - nisolone every other day was also receiving two actua-
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Figure 2 Eighteen cats with a clinical diagnosis of asthma
were evaluated using a clinical severity score and percentage
of bronchoalveolar lavage fluid (BALF) eosinophils, with data
shown in box and whisker plots. There was no correlation
between the severity of clinical signs and severity of airway
eosinophilia (P=0.941). The upper and lower boxes
represent the 25th and 75th percentiles, respectively. The

line represents the median and the upper and lower whiskers
represent the maximum and minimum values, respectively

distress (n = 4), mild tachypnea (n = 3), increased respir-
atory sounds including stridor (n=1), referred upper
airway noise (n =2) and no abnormalities (n =1).

Diagnostic testing varied for each cat. None of the 15
cats that had a CBC performed had a peripheral eosino-
philia. Only two cats had a fecal Baerman performed,
but 10 cats were previously prescribed an empiric
deworming course of fenbendazole and seven cats were
noted in the records to have been receiving monthly
flea/tick or heartworm preventative. Heartworm anti-
gen and/or antibody tests were submitted for 13 cats, all
of which were negative. Thoracic imaging included tho-
racic radiographs (n = 14) and thoracic CT scans (n = 11),
with some cats having both imaging modalities. Thoracic
radiographs revealed a diffuse bronchial pattern (n =6),
bronchointerstitial pattern (n=>5), interstitial pattern
(n=1) or unremarkable pulmonary parenchyma (n =2).
All 11 cats that underwent thoracic CT scan had evidence
of peribronchial cuffing and bronchial wall thickening
consistent with asthma. The median percentage of BAL
eosinophils was 47% (range 11-93%).

Four cats were receiving a corticosteroid at the time of
panel submission: prednisolone (n = 3; with one of these
cats receiving inhaled fluticasone) and injectable methyl-
prednisolone (n=1). The oral prednisolone dosages
were 0.5mg/kg every other day, 1mg/kg/day and

tions of fluticasone from a meter dose inhaler (220nug/
puff) twice daily. All of the cats receiving glucocorticoids
at the time of allergy testing had at least one respiratory
clinical sign despite therapy and their BAL fluid eosino-
philia were all >50%.

In the 18 cats with comprehensive clinical data sup-
porting a diagnosis of feline asthma, 14 (78%) of the cats
had a positive serum allergen-specific IgE test. Of the
four cats with negative results to all tested aeroallergens,
one was receiving concurrent glucocorticoids. The sever-
ity of clinical signs in these four cats were scored as 1
(n=2) and 3 (n=2), and they had 28%, 42%, 49% and
93% eosinophils in their BAL fluid. Of the cats with posi-
tive test results, one cat was monosensitized; in the
remaining 13 cats, the number of aeroallergens with IgE
reactivity ranged from 3 to 68, with a median of 17. The
severity of clinical signs in the 14 cats with positive aller-
gen testing were scored as 1 (n=5),2 (n=4) or 3 (n=15),
with no correlation between the clinical severity score
and magnitude of BAL eosinophilia (Figure 2). Of the 13
cats living in an environment described as exclusively
indoors, nine had positive allergen-specific IgE panels.
All nine were sensitized to indoor allergens, with eight
sensitized to both indoor and outdoor allergens. Of the
five cats having access to indoor and outdoor environ-
ments, four had positive allergen-specific IgE panels and
all four were sensitized to both indoor and outdoor aller-
gens. The indoor allergens include allergens within the
family of mites, epithelials, fungi and insects. Outdoor
allergens are grasses, weeds and trees. See Table 1 in the
supplementary material for the full list of tested aller-
gens within these categories.

The number of cats having at least one positive reac-
tion within each major category of allergen is summa-
rized in Table 1. The most commonly implicated allergen
out of 83 total was the mite Dermatophagoides farinae (n =
9 cats); the closely related mite Dermatophagoides pteron-
yssinus was frequently positive (n=7). The most com-
monly implicated grass allergens were June grass and
Timothy grass (n = 6 cats each). Among the weeds, rag-
weed, western, dog fennel and nettle were the most
commonly identified allergens (n=6 each). The most
common tree allergen was mulberry (n=6), and fleas

Table 1 Number of cats having at least one positive reaction to the specified category of allergen

Grasses (13)*

Total number of cats with 8 11 8
a positive IgE result

Weeds (18) Trees (33)

Mites (6) Epithelials (2) Fungi (8)
11 9 4 6

Insects (3)

*The number in parenthesis represents the total number of individual allergens tested in the panel within the broad allergen category
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Figure 3 For the 18 asthmatic cats included in the study, the
clinical severity score and number of allergens (out of 83 total
allergens) with positive responses were compared using box
and whisker plots. The whiskers extend to the highest and
lowest observations and the ends of the boxes are the upper
and lower quartiles. The median is marked by the line inside
the box. There was no significant difference between the
clinical severity score when compared with the total number
of allergen IgE reactivity (P=0.675)
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Figure 4 Box and whisker plot evaluating the number

of allergens with 3+ positive results and the clinical severity
score of asthmatic cats. When present, the whiskers extend to
the highest and lowest observation and the ends of the boxes
are the upper and lower quartiles. The median is marked by the
line inside the box. Extreme outliers are denoted by the asterisks.
There was no significant difference in clinical severity score
depending on the number of 3+ positive reactions (P=0.270)

were the most common allergen within the insects cate-
gory (n=6). The fungi and epithelials category con-
tained the fewest positive allergens compared to the
other groups.

There was no significant difference in the median
severity score depending on the number of allergens
with positive results (P = 0.675; Figure 3) or number of
3 + positive reactions (P = 0.270; Figure 4). Additionally,
there was no correlation between the total number of
allergens with positive responses and clinical severity
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Figure 5 Dot plot showing the number of allergens

with positive results and percentage of bronchoalveolar
lavage fluid eosinophils for the 18 asthmatic cats. Each

dot represents data from an individual cat. There was no
correlation between the total number of positive responses
to individual aeroallergens and increased airway eosinophils
(r=0.205; P=0.414)
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Figure 6 Dot plot showing the number of allergens with

3+ positive results and percentage of bronchoalveolar lavage
(BAL) fluid eosinophils. Each dot represents data from an
individual cat. There was no correlation between cats with a
strongly positive (3+) IgE response and absolute percentage
of BAL eosinophils (P=0.829)

score (r=0.0173; P=0.675) or with the percentage of
BAL eosinophils (r =0.205; P =0.414; Figure 5), or hav-
ing one or more very high IgE responses (number of
3+ positive reactions) and the percentage of BAL eosino-
phils (r =-0.310; P =0.211; Figure 6).

Discussion

This study retrospectively evaluated the results of serum
allergen-specific IgE testing in cats with a clinical diagno-
sis of asthma and investigated if the number and magni-
tude of positive IgE responses was associated with severity
of clinical signs and airway eosinophilia. There was
a strong association between identification of allergen-
specific IgE and cats with a clinical asthmatic phenotype.
However, larger numbers of allergens with positive IgE
reactivity or magnitude of IgE reactivity were not sig-
nificantly associated with clinical severity or airway
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eosinophilia. These data provide important insights to
our feline asthmatic patients in understanding the pro-
pensity for an underlying allergic stimulus as a causative
mechanism of disease. It also highlights future opportu-
nities to evaluate allergen-specific IgE testing as an incor-
porated diagnostic in feline asthmatics during their
clinical evaluation, which could have relevance for aller-
gen avoidance strategies or other novel therapies target-
ing the allergic inflammatory cascade.

As hypothesized, this study supported an allergic eti-
ology in the majority of tested cats with an asthmatic
phenotype. However, the number of positive allergen
responses and degree of IgE reactivity did not correlate
with more severe clinical signs or greater airway eosino-
philia. A cat with a serum allergen-specific IgE panel
documenting weaker sensitization with very few aller-
gens could have a more severe asthmatic phenotype
than a cat with a polysensitization and strong positive
responses. Identification of patient serum IgE binding
the diagnostic reagent FceR1 is the basis for the com-
mercial allergen panel used herein. It is important to
consider that only serum and not tissue IgE was assayed
via the allergen panels. After allergen exposure, activa-
tion of allergen-specific T helper cells leads to the pro-
duction of IgE. In the blood, IgE has a short half-life of
approximately 2-3 days, and in the absence of ongoing
allergenic exposure, IgE blood levels are low.?+?> Rather
than staying in circulation, IgE binds to the high affinity
FceR1 on mast cells in tissue; the half-life of bound IgE
can be up to several months.?* Serum IgE can be consid-
ered a biomarker of disease; if present, it likely reflects a
sensitizing allergen. However, if absent, additional diag-
nostics such as intradermal testing may be required to
confirm and identify the sensitizing allergen(s).

Serum allergen-specific IgE testing identified an
underlying allergic etiology in 14/18 cats. Intradermal
testing is more sensitive than serum testing, although
both are equally specific.>?¢ It is possible that intra-
dermal testing would have identified positive allergens
in some of the four cats with negative allergen-specific
IgE with serum testing. However, referral to a veterinary
dermatologist is often required for intradermal testing,
along with sedation and aggressive shaving of the
haircoat. Intradermal testing is technically challenging
both to do and read. There is a lot of room for error with-
out proper training for interpretation, whereas there is
much less for serum testing. Importantly, corticosteroids
can cause false-negative results with intradermal test-
ing.12 Thus, intradermal testing might not have offered
an advantage in the single cat that had a negative serum
IgE test after treatment with corticosteroids. Neither oral
nor inhaled glucocorticoids have been shown to inter-
fere with serum allergen-specific IgE testing in experi-
mental feline asthma.’”? Withdrawal of glucocorticoids
may be challenging in cats with a severe asthmatic

phenotype; however, withdrawal is not necessary prior
to serum testing.!? Collectively, these attributes make
serum allergen-specific IgE testing an appealing, safe,
simple, and widely available alternative. In the current
study, 3/4 cats receiving glucocorticoids at the time of
serum allergen-specific IgE testing had positive results.

Polysensitization was documented in all but one cat
with positive allergen responses in this study. While
polysensitization is common, the results suggest the
allergen(s) with stronger IgE reactivity may not be the
primary allergen(s) responsible for the severity of the
clinical signs or magnitude of airway eosinophilia. Thus,
when feasible, pet owners should be advised to modify
environmental exposure to an avoidable allergen, even if
the IgE reactivity was reportedly low. For example, the
most commonly implicated allergen in this study was
the common house dust mite, D farinae. In a cat with any
level of positive IgE reactivity to this mite, efforts should
be made to ensure identification and avoidance of this
allergen (eg, using impermeable covers for pillows and
mattresses; washing bedding weekly at high tempera-
tures; use of HEPA-type filters in the vacuum; control-
ling ambient humidity).

Of nine cats living in an indoor-only environment
with positive allergen responses, eight were sensitized to
both indoor and outdoor allergens. Major sources of
indoor allergens include dust mite, cockroach, fungi and
dander.?” Outdoor aeroallergens such as grasses can dis-
perse into the indoor air from an open door, window or
fomite (eg, via the owner’s clothes, skin or hair). The
common sensitization of indoor-only cats to outdoor
allergens underscores the challenge of allergen avoid-
ance. Simply attempting to switch the primary environ-
ment is unlikely to be an effective sole management
strategy. Allergen-specific immunotherapy for feline
asthma would likely be a more effective and potentially
curative treatment measure compared with allergen
avoidance but awaits a randomized clinical trial.
Although immunotherapy in asthmatic cats is still con-
sidered somewhat experimental, the current study raises
the question of whether picking allergens with the
strongest reactivity for use in allergen-specific immuno-
therapy is an appropriate strategy.

Limitations of this study include its retrospective
nature, lack of a control group for comparison and the
relatively small sample size. Importantly, testing for IgE
can be problematic in its own regard. While an important
part of the diagnostic evaluation for allergic disease,
there is a lack of standardization in allergen testing in vet-
erinary medicine. In humans, allergenic extracts are
tightly controlled, and the quality and performance of
these extracts have been studied extensively.?$?° Much of
our knowledge and use of allergens in veterinary patients
is extrapolated from the human field.? Veterinary labora-
tories performing serum IgE testing within the USA
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divide regions into aerobiological zones and select aller-
gens implicated in that zone based on many factors;*
however, the methods for detection of IgE and the num-
bers and types of allergens between laboratories varies
greatly.3! For example, serum from cats that were experi-
mentally sensitized to either house dust mite or Bermuda
grass allergen were divided and sent as blinded samples
to two commercial laboratories with different methods
for IgE testing, with dramatically discrepant results.’
Future studies are needed to determine the optimal
means of allergen-specific IgE identification.

Although there were only a few negative serum IgE
allergen panels (n=4/18) within this study, there are
many possibilities for failure to document an allergen
reactivity. These include drug interference, not using
relevant sensitizing allergens, low test concentration of
allergens, immunopathologic pathways outside of IgE,
asthma that is not caused by an inciting aeroallergen or
an incorrect diagnosis of asthma.?” There are hundreds,
if not thousands, of potential allergens in a cat’s environ-
ment and commercial allergy panels only test a small
subset of aeroallergens. Another factor that may lead to
false-negative results is serum IgE testing performed too
long after peak allergy season or exposure to specific
allergen(s).3! Owing to its short half-life, serum IgE con-
centrations could have declined by the time of panel
submission in cats with negative panels.

Conclusions

This study used serum allergen-specific IgE panels to
document an underlying allergic etiology involving
multiple allergens in the majority of cats with a clinical
diagnosis of asthma. The study showed that a larger
number of sensitizing allergens was not associated with a
moresevere clinical asthmatic phenotype or airway eosino-
philia. Similarly, more strongly positive allergen-specific
IgE responses were not predictive of a more severe clinical
asthmatic phenotype or airway eosinophilia. Positive
allergen-specific IgE results can be used to guide avoid-
ance or elimination of sensitizing allergens, regardless of
the magnitude of IgE reactivity, to the extent possible.
Whether serum allergen-specific IgE testing can guide
allergen-specific immunotherapy to treat pet cats with
allergic asthma remains to be determined in a clinical trial.

Supplementary material The following file is available
online:

Supplementary Table 1: A list of allergens used for serum
allergen-specific IgE testing.
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