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Abstract
Introduction: Sensitization to cat and dog allergens is com-
mon in patients with allergic respiratory diseases. The study 
objective was to determine the prevalence of immunoglobu-
lin E (IgE) sensitization to specific cat and dog allergens using 
component-resolved diagnosis (CRD) in patients with aller-
gic respiratory diseases plus cat and/or dog sensitization. 
Methods: We included 87 patients aged 8–62 years, diag-
nosed with allergic asthma and/or rhinitis plus cat and/or 
dog sensitization, and attended at the allergy section of a 
tertiary hospital in Badalona (Catalonia, Spain). We used CRD 
to determine IgE sensitization to specific cat/dog allergens 
and skin prick tests (SPTs) to determine differences between 
diagnostic test results. Results: Patients were monosensi-
tized to cats (20.7%) or dogs (3.4%) or sensitized to both 
(75.9%). The highest positive allergen rates were for Fel d 1 
(91.7%) and Fel d 4 (41%) in patients sensitized to cat allergens 
and for Can f 5 (80%) and Can f 1 (70%) in those sensitized 
to dog allergens. CRD and SPT results differed somewhat: 
16.1% and 27.6% of patients CRD positive for cat or dog 
sensitization, respectively, were SPT negative, and 6.9% SPT 

positive for dog sensitization were CRD negative. Few statisti-
cally significant relationships were found between any aller-
gen components and any respiratory disease characteristic 
or contact with furry animals. Conclusions: CRD may be used 
to determine the prevalence of IgE sensitization to specific 
cat and dog allergens in patients with allergic respiratory 
diseases plus cat and/or dog sensitization. As SPT may not 
correctly identify all patients sensitized to cats and dogs, our 
results support the use of CRD. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Allergens from furry pets, mainly cats and dogs, are an 
important cause of allergic rhinitis and asthma [1]. Accord-
ing to a 2016 global study in internet users aged >15 years, 
the most common pet worldwide was the dog (33% of 
households), followed by the cat (23%), with comparable 
findings in Spain, where 37% of people lived with dogs and 

Some/all of the study data were presented in poster form in 2021 at 
the 33rd Congress of the Spanish Society of Allergy and Clinical Im-
munology, and at the 1st Congress of the Catalan Society of Allergy 
and Clinical Immunology.
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23% with cats [2]. As rates of pet ownership appear to be 
growing, especially among young people [3], it is very like-
ly that this will be accompanied by an increase in the inci-
dence and prevalence of sensitization to cats and dogs.

Sensitization to cats and dogs is common in patients 
with allergic respiratory diseases. In a European study of 
adults with suspected allergy to inhalant allergens, about 
26% and 27% were sensitized to cats and dogs, respec-
tively [4]. Moreover, an estimated 6% of the Spanish pop-
ulation [5] and more than 30% of allergic patients [6] 
were sensitized to animals. An international study in 
adults with AR and/or asthma found differences in sensi-
tization rates between 13 geographical areas in Europe, 
with 7.1–18.8% of patients being sensitized to cats and 
11.1–20.8% sensitized to dogs [7]. However, the estimat-
ed prevalence of sensitization to cat and dog allergens in 
these and other studies has been based on the results of 
traditional immunoglobulin (IgE) antibody tests, such as 
skin prick tests (SPT) or in vitro specific IgE assays. The 
use of newer and more accurate methods of detecting 
allergen sensitization could, therefore, improve the pre-
cision of such estimates [8]. One such method is compo-
nent-resolved diagnostics (CRD), also termed molecular-
based allergy diagnostics (MBAD), molecular allergy 
diagnostics (MAD), and, more recently, precision allergy 
molecular diagnostic applications (PAMD@) [9, 10]. 
CRD detects IgE sensitization to specific allergenic pro-
teins, including those relevant to cat and dog sensitiza-
tion, and is an emerging tool for determining variations 
in the concentrations of allergens in different samples and 
improving the diagnosis of allergies [9, 10]. Sensitization 
to cats is mainly due to the allergenic component Fel d 1, 
whereas sensitization to dogs is more variable and sev-
eral allergenic components may be responsible [11].

The main objective of the study was to determine the 
prevalence of IgE sensitization to component-specific cat 
and dog allergens in patients with allergic respiratory dis-
eases plus cat and/or dog sensitizations in Catalonia, 
Spain. Secondary objectives were focused on finding a se-
ries of relationships: SPT and CRD; allergic respiratory 
disease and sensitization profile; symptoms elicited by 
contact with pets and specific component sensitization; 
immunotherapy; and number of sensitized components.

Materials and Methods

Patients
We conducted a prospective study of patients with allergic re-

spiratory diseases (allergic asthma, allergic rhinitis, or both) with 
sensitization to cats and/or dogs. The study was performed in the 

allergy section of a tertiary hospital in Catalonia, Spain, from Sep-
tember 2020 to April 2021. Patients were invited to participate if 
they had been diagnosed with allergic asthma according to the 
Spanish Asthma Management Guidelines (GEMA) [12] and/or al-
lergic rhinitis according to the Allergic Rhinitis and its Impact on 
Asthma (ARIA) guidelines [13]. Patients were also required to 
have a diagnosis of sensitization to cats and/or dogs confirmed by 
a positive IgE SPT and/or ImmunoCAPTM Whole Allergen Test 
(Thermo Fisher Scientific Inc., Uppsala, Sweden). Additionally, 
patients could be from 0 to 99 years old. No exclusion criterion was 
defined. When allergists in our center visited patients that met all 
inclusion criteria, they invited them to participate in the study. Fi-
nally, we included 87 patients with allergic respiratory diseases and 
sensitization to cats and/or dogs. Patients were almost equally di-
vided between males and females, with a mean patient age of 26.4 
years (range 8–62 years).

Patients who agreed to participate signed an informed consent 
form. Then, allergists completed a case report form for each pa-
tient at the enrollment visit, which contained the following items: 
age, type of respiratory disease (rhinitis and/or asthma), classifica-
tion of disease (persistent, intermittent), severity of disease (mild, 
moderate, severe), sensitization to other allergens (mites, pollens, 
molds), contact with cat/dog and symptoms related to exposure to 
cat/dog (yes/no), characteristics of respiratory disease, presence of 
cat/dog and pollen/mite sensitizations, and contact with cats/dogs. 
Afterward, a serum sample was drawn for IgE testing.

The study was approved by the Ethical Committee of the Uni-
versity Hospital Germans Trias Pujol (Badalona, Spain), approval 
number [PI-19-259]. Before entering the study, patients or their 
parents/legal guardians provided written informed consent. All 
patients’ data were anonymized by codification.

CRD and SPT
CRD (ImmunoCAPTM Whole Allergen test) was used accord-

ing to the manufacturer instructions to measure specific IgE to al-
lergenic components for cat (Fel d 1, Fel d 2, Fel d 4, and Fel d 7) 
and dog (Can f 1, Can f 2, Can f 3, Can f 4, Can f 5, and Can f 6) in 
the serum of the study participants. A cutoff point of ≥0.1 kUA/L 
was used to determine sensitization. Samples were collected by 
nurses from the Allergy Section. SPTs were performed according 
to a European guide [14], using a standard panel of local allergens 
(mites, molds, pets, pollens).

The primary endpoint was the proportion of patients with cat 
or mixed allergy with IgE sensitization to component-specific cat 
allergens (Fel d 1, Fel d 2, Fel d 4, and Fel d 7) and the proportion 
of patients with dog or mixed allergy with IgE sensitization to com-
ponent-specific dog allergens (Can f 1, Can f 2, Can f 3, Can f 4, 
Can f 5, and Can f 6). Secondary endpoints included comparison 
of CRD and SPT results, agreement between sensitization profile 
and clinical symptoms, and association between sensitization pro-
files and allergen-specific immunotherapy (AIT) prescription.

Statistical Analysis
Descriptive analysis of data was performed with frequency and 

percentage for qualitative variables and with measures of central 
tendency for quantitative variables. Categorical data were com-
pared using the Fisher’s exact test, while ordinal data were ana-
lyzed with the Mann-Whitney U test for two groups and with the 
Kruskal-Wallis test for three or more groups. Data were analyzed 
using SAS System 9.4 (SAS, Cary, USA) software package.
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Results

Online supplementary Table S1 (for all online suppl. 
material, see www.karger.com/doi/10.1159/000528643) 
provides the demographic, respiratory disease, and allergy 
characteristics of the study population. The majority of 
patients had either mixed allergic rhinitis/asthma (44.8%) 

or allergic rhinitis alone (41.4%), with an allergic respira-
tory disease that was persistent (69.0%) and of mild or 
moderate severity (90.8%).

Most patients (66/87, 75.9%) were sensitized to both 
cats and dogs, with monosensitization to cats being more 
frequent (18/87, 20.7%) than that to dogs (3/87, 3.4%). 
Slightly more than half of patients were in contact with 

Fig. 1. Percentage of patients with sensiti-
zation to specific cat allergens (n = 85) 
(a) and dog allergens (n = 60) (b).
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cats and/or dogs (45/87, 53.6%). Almost all patients 
(82/87, 94.3%) were also sensitized to mites and/or pol-
len. One-third of patients were receiving AIT for cat and/
or dog allergies.

Sensitization to Specific Cat and Dog Allergens
Based on the results of CRD, IgE sensitization to the 

tested cat component allergens was shown in 97.7% 
(85/87) of study patients, and IgE sensitization to the test-
ed dog component allergens was shown in 69% (60/87). 
Of the 85 patients showing IgE sensitization to specific cat 
allergens, almost all were positive for Fel d 1 (n = 78; 
91.7% of patients), more than a third were positive for Fel 
d 4 (n = 35; 41%), with fewer being positive for Fel d 7 (n 
= 28; 32.9%) and Fel d 2 (n = 20; 23.5%) (Fig. 1; online 
suppl. Table S2). In the 60 patients with CRD sensitiza-
tion for specific dog allergens, more than half were posi-
tive for Can f 5 (n = 48; 80%) and Can f 1 (n = 42; 70%), 
with fewer patients being positive for Can f 4 (n = 31; 
51%), Can f 2 (n = 27; 45%), Can f 6 (n = 22; 36.6%), and 
Can f 3 (n = 20; 33.3%) (Fig. 1; online suppl. Table S3). In 
addition, levels of specific IgE load for each allergen com-
ponent are shown in online supplementary Figure S1.

Patients with sensitization to cat or dog were positive 
mainly to only one allergen, but patients with co-sensiti-
zation were sensitized to two or more allergens (Fig. 2, 3). 
Both of the patients sensitized to only Fel d 7 as a cat 
allergen were also sensitized to dog allergens. Of the 10 

patients (16.6%) sensitized to only Can f 5 as a dog allergen, 
one was not sensitized to any cat allergens, and eight were 
sensitized to Fel d 1. All 5 of the patients sensitized to only 
Can f 6 as a dog allergen were also sensitized to at least 1 cat 
allergen. Median of positive allergens was significantly 
higher in patients treated with AIT than in those not treat-
ed with AIT, including total allergens (median 5.4 vs. 3.4; 
p = 0.0008), cat allergens (median 2.4 vs. 1.6; p = 0.0018), 
and dog allergens (median 3.0 vs. 1.8; p = 0.0025).

CRD versus SPT
For cat allergens, 14 patients (16.1%) with positive 

CRD results had a negative SPT, but none of the patients 
with a positive SPT had a negative CRD result. For dog 
allergens, 24 patients (27.6%) who were CRD positive had 
a negative SPT, while 6 patients (6.9%) with a positive 
SPT were CRD negative.

Sensitization Profile versus Clinical Profile
With only two exceptions, no statistically significant 

differences were found between the number of allergic 
components and the type, severity, and classification of 
allergic respiratory disease in the overall study popula-
tion, as well as in the disease subgroups (allergic asthma 
only, allergic rhinitis only, or both). However, patients 
with severe symptoms were significantly more likely to be 
sensitized to Can f 1 (p = 0.0384) than those with mild or 
moderate symptoms, and those with intermittent asthma 

Fig. 2. Distribution of cat allergens in pa-
tients with only cat allergy (n = 18) or 
mixed allergy (n = 66).
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were significantly more likely to be sensitized to Can f 5 
than those with persistent disease (p = 0.0454) (online 
suppl. Tables S4–S17).

In patients with cat sensitization, no significant asso-
ciation was found between the appearance of symptoms 
as a result of contact with cats and sensitization to a spe-
cific component. However, in patients with dog sensitiza-
tion, positivity to Can f 6 was significantly associated with 
symptoms when in contact with dogs (p = 0.0137). More-
over, patients in contact with cats and dogs were sensi-
tized to more dog allergens, in particular Can f 6, than 
patients not in contact with cats and dogs (p = 0.0087). No 
statistically significant difference was found in the num-
ber of cat allergens (online suppl. Tables S18 and S19).

Relative to other study participants, patients with cat 
and/or dog sensitization who were sensitized to both pol-
len and mites had significantly lower rates of sensitization 
to Fel d 2 and Can f 3. In contrast, patients with only pol-
len sensitization had higher rates of sensitization to both 
Fel d 2 and Can f 3. Furthermore, patients with sensitiza-
tion only to mites were less sensitized to Fel d 7 than the 
other study participants.

Sensitization Profile versus Immunotherapy
No statistically significant differences were found be-

tween sensitization to cat, dog, or both and being treated 
or not with immunotherapy. However, patients receiving 
immunotherapy were positive for a higher number of cat-, 
dog-, and total allergic components (p = 0.0018, p = 0.0025, 
and p = 0.0008, respectively) (online suppl. Table S20).

Discussion

We evaluated specific allergenic components in a pop-
ulation of patients with sensitization to cats and/or dogs 
and respiratory disease. CRD results showed that the 
more prevalent allergenic component for cat allergy was 
Fel d 1, found in more than 95% of patients. Fel d 1 is con-
sidered the main component of cat allergy, as shown in 
other studies [8, 15]. The main dog allergens are Can f 1 
and Can f 5 [11]. In the present study, the most prevalent 
allergenic component for dog allergy was Can f 5, fol-
lowed by Can f 1, whereas the latter has been the most 
prevalent in other studies [6]. In a study in Swedish adults, 
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Fig. 3. Distribution of dog allergens in patients with only dog allergy (n = 3) or mixed allergy (n = 66).
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Fel d 1 and Can f 1 were the most common allergens from 
furry pets, both in healthy participants and in patients 
with asthma [16].

Rate of monosensitization to Can f 5 (13.8%) in the 
study was lower than that found in previous studies in 
Spain, where this rate has been found of 37% [17] and 
even 70.5% [18]. On the contrary, from 214 patients sen-
sitized to cat and/or dog included in a European study 
of animal allergy, 18 patients were sensitized only to dog, 
and 12 patients only to Can f 5, representing 5% of pa-
tients [15]. These differences in sensitization to dog al-
lergens by geographical regions, even within the same 
country, are well recognized [19]. Furthermore, previous 
studies did not evaluate some allergenic components be-
cause they were not yet available. In the Swedish study, Fel 
d 7, Can f 4 and Can f 6 were not included in the CRD 
analysis [16]. In addition, we would like to point out that 
we are not talking about “pure” monosensitization because 
many allergens are still not available for in vitro testing. 
Therefore, we use the term “monosensitization” within 
the context of the allergens assessed in the study.

Dog and cat allergens can have cross-reactivity, mak-
ing it difficult to identify the actual allergen [20]. As 
shown by the results of our study, in which some pa-
tients were monosensitized to only 1 cat or dog allergen, 
the use of CRD avoids such potential cross-reactivity. 
For example, in our study, of the 10 patients monosen-
sitized to Can f 5, 2 patients were not sensitized to any 
cat allergens and 6 patients showed monosensitization 
to Fel d 1. Additionally, co-sensitization to cat and dog 
is common [20], and in the study, it was identified in 
more than 75% of patients.

An important finding was that SPT did not identify all 
sensitized patients. SPT had been negative in one in every 
6 patients with cat allergy, as well as in more than one in 
every 4 patients with dog allergy. Therefore, new meth-
ods, in particular CRD, should be used to improve diag-
nosis of pet allergies. The World Allergy Organization 
(WAO), the ARIA initiative, and the Global Allergy and 
Asthma European Network (GA2LEN) provided an up-
dated consensus document on CRD in 2020 [10], and the 
project VALIDA in Spain issued a number of recommen-
dations on the best use of the different in vitro techniques 
for IgE determination, including CRD [21]. Of note, how-
ever, in our study, some (6.9%) patients with dog allergy 
were CRD negative, despite being SPT positive.

Sensitization to all tested cat and dog allergic compo-
nents was associated to an increased risk of asthma and/or 
allergic rhinitis [22]. In our country, positivity to furry al-
lergic components has been associated to asthma and/or 

allergic rhinitis, with specific relationships between allergic 
components and clinical profiles [23]. However, we did not 
find almost any relationship between specific allergic com-
ponents and respiratory disease. The only exceptions were 
that sensitizations to Can f 6, Can f 1, and Can f 5 were as-
sociated with symptoms in the presence of dogs, more se-
vere symptoms, and intermittent asthma, respectively.

Only 29 patients (33.3%) were receiving AIT for cat 
and/or dog allergies because they were the only good can-
didates for AIT according to current criteria [19]. These 
patients were sensitized to more allergens than those not 
receiving AIT. Generally, the more asthma severity, the 
more the number of allergic components the patient is 
sensitized to [24]. This can be a good reason to vaccinate 
patients sensitized to a high number of allergens. Allergy 
to furry pets can be treated with AIT, but it requires an 
identification of allergens that is as exact as possible. CRD 
can help formulate the most accurate AIT according to 
current knowledge, thereby improving the likelihood of 
beneficial treatment results.

Conclusions

CRD may be used to determine the prevalence of IgE 
sensitization to specific cat and dog allergens in patients 
with an allergic respiratory disease and a cat and/or dog 
sensitization. Fel d 1 was, by far, the most prevalent aller-
genic component in patients with cat sensitization, and 
Can f 5 and Can f 1 were the most prevalent in patients 
with dog sensitization. As SPT may not correctly identify 
≈16 and ≈27 of every 100 patients sensitized to cats and 
dogs, respectively, our results support the use of CRD 
when assessing potential sensitization to furry pets.
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