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Abstract

The prevalence of sensitization to dogs and cats varies by country, exposure time and

predisposition to atopy. It is estimated that 26% of European adults coming to the

clinic for suspected allergy to inhalant allergens are sensitized to cats and 27% to dogs.

This document is intended to be a useful tool for clinicians involved in the manage-

ment of people with dog or cat allergy. It was prepared from a consensus process

based on the RAND/UCLA method. Following a literature review, it proposes various

recommendations concerning the diagnosis and treatment of these patients, grounded

in evidence and clinical experience. The diagnosis of dog and cat allergy is based on a

medical history and physical examination that are consistent with each other and is

confirmed with positive results on specific IgE skin tests. Sometimes, especially in poly-

sensitized patients, molecular diagnosis is strongly recommended. Although the most

advisable measure would be to avoid the animal, this is often impossible and associ-

ated with a major emotional impact. Furthermore, indirect exposure to allergens

occurs in environments in which animals are not present. Immunotherapy is emerging

as a potential solution to this problem, although further supporting studies are needed.
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1 | INTRODUCTION

The increasing presence of cats and dogs in homes, associated with

significant levels of dog and cat allergens in areas where no animals

are present (homes, schools, nurseries, places of work), has con-

tributed to an increase in the frequency of allergy to these animals

in industrialized countries.1,2 The percentage of homes with a pet is

highly variable: from 20% in Sweden and being as high as 65% in

New Zealand.3,4 Accordingly, the prevalence of sensitization to dogs

and cats varies by country, timing of exposure and predisposition to

atopy. It has been estimated that, in Europe, the percentages of sen-

sitization in adults consulting for suspected allergy to inhalant aller-

gens are around 26% to cats and 27% to dogs.5 In the United

States, in a population over the age of 6 years, 12.1% were sensi-

tized to cats and 11.8% to dogs.6 It has also been estimated that

around 6% of the Spanish population is sensitized to animals7 with

figures increasing up to 30% in allergic patients. Animals are there-

fore the third leading cause of allergic asthma, after mites and pol-

lens.8 In addition to pet owners and their family members,

professionals involved in animal care and research are a clearly

affected group, representing up to a third of sensitized patients, with

30% of missing working days and 10% of them developing profes-

sional asthma.7

As dog and cat allergy represents a significant health problem

with unresolved questions about clinical management, diagnosis,

treatment and prevention, the aim of this document was elaborating

recommendations in relation to these matters, based on published

evidence when available, or, otherwise, in expert clinical opinion.

2 | GATHERING OF EVIDENCE AND
PREPARATION OF RECOMMENDATIONS

In a previous consensus meeting, a panel of 14 allergy specialists

agreed upon the main issues that should be addressed by the panel.

Then, a systematic nonexhaustive literature review was performed to

extract the scientific evidence available that could provide answers to

the previously agreed questions on the management of patients with

dog and cat allergy. The literature search process was performed

using specific keywords for each question formulated. Patient/inter-

vention/control/outcome (PICO) methodology was used whenever

applicable. Filters used were as follows: English or Spanish language,

and last 5 years. The types of publications that were prioritized were

clinical practice guidelines, systematic reviews, and consensus docu-

ments. The search was performed in PubMed using keywords for

each question formulated on diagnosis and treatment (Figure 1) (Key

words are shown in Table S1).

Following the literature review, a consensus process based on

the RAND/UCLA method was used, with the participation of the

entire panel for the preparation of final recommendations (Figure 2).

The specialists evaluated the evidence available and drafted recom-

mendations and conclusions for each question, categorizing the level

of evidence (LE) and degree of recommendation (DR) according to

the 2011 Centre for Evidence-Based Medicine (Oxford) system.9

Consensus was considered when a percentage of agreement ≥80%

was achieved, whereas a percentage of agreement below this

threshold was established as a disagreement. Finally, a total of 27

recommendations were approved (Table 2), and diagnostic and ther-

apeutic algorithms for dog and cat allergy were elaborated (Figures 3

and 4).

3 | AGREEMENTS AND
RECOMMENDATIONS

3.1 | Diagnosis of dog and cat allergy

3.1.1 | Characterization of dog and cat allergens
and cross-reactivity

Main dog and cat allergens are shown in Table 1. Major dog aller-

gens are Can f 1 and Can f 510; their sensitization frequencies are

variable in different geographic regions.11-13 Although there may be

differences between breeds, all dogs produce allergenic proteins

found in the epithelium, dander, lingual glands, prostate and parotid

glands.11 Can f 5, also known as prostatic kallikrein, is present in sig-

nificant quantities only in non-neutered males.14

Major cat allergens are Fel d 1 and Fel d 4, although the clinical

significance of sensitization to Fel d 4 is unknown.15 All cats produce

quantities of allergens high enough to be considered clinically signifi-

cant. The sources of allergens are salivary, sebaceous and perianal

glands14 (Table 1). Fel d 1 is associated with hormone production

and acts as an uteroglobin. It is found mainly in saliva, but also in

sebaceous glands of the skin and in the urine of male cats. Airborne

particles that carry Fel d 1 may be < 5 lm in diameter. This renders

it more likely to be able to reach small bronchioles and induce

asthma.

It is common for many patients to be simultaneously sensitized

to both animals.15 These patients show a higher risk of becoming

sensitized to other allergens.16 In fact, 75% of individuals sensitized

to a pet are 14 times more likely to be sensitized to other animals.16

The homology and/or structural similarity between different dog and

cat allergens (such as albumins and lipocalins) explain the cross-reac-

tivity between them and with other mammals. They also partly

explain the presence of simultaneous sensitization to dogs, cats and
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other mammals,17 regardless of whether there is direct exposure to

dogs, cats or both, or no direct exposure to either of them. There

may be a significant cross-reactivity between dogs and cats, depend-

ing on the allergen(s) to which the patient is sensitized. It is recom-

mended that molecular diagnosis be used to evaluate cross-reactivity

[Recommendation 1, Table 2].

Regarding the most significant cross-reactivity patterns between

cats/dogs and other mammals:

• Some lipocalins have amino acid sequences with up to 60% iden-

tity, which explains the cross-reactivity between them, for exam-

ple, Can f 6 (dog), Equ c 1 (horse), Fel d 4 (cat), Ory c 4 (rabbit),

Mus m 1 (mouse), Rat n 1 (rat).18

• Serum-specific Immunoglobulin E (sIgE) to Fel d 1 is present

in 95% of patients who are allergic to cats and is also present in

other feline families such as tigers, jaguars, pumas and lions.6

• sIgE to Can f 6 is present in 38% of patients sensitized to dogs;

however, it appears in 60% of patients sensitized to both cats

and dogs, which could be related to its identity with Fel d 4.19

• Structures of Can f 2 and Equ c 1 are quite similar; however, they

do not show cross-reactivity.19

• The amino acid sequences of Can f 6 and Equ c 1 have 57%

identity.19

• In the case of Can f 1, cross-reactivity with the human tear lipo-

calin has been reported.10

• Can f 5 shows a certain homology with prostate-specific antigen

(PSA), belonging to the kallikrein family.6 Therefore, it has been

speculated that prior sensitization to Can f 5 from dogs could be

associated with a greater propensity for developing allergic reac-

tions to human seminal fluid.20

3.1.2 | Usefulness of skin tests, determination of
specific IgE and molecular diagnosis

Skin prick testing with standardized extracts, along with a targeted

medical history and physical examination, should be used to ruling out

discarding or confirming a suspected IgE-mediated allergy to animals.21

F IGURE 1 Systematic non-exhaustive
literature review
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Skin prick tests extracts are mostly prepared by extracting allergens

from several natural sources (like hair, dander, saliva, urine and/or

epithelium) and contain a variety of allergenic and nonallergenic pro-

teins.22 Allergen extract standardization has been recommended to

increase comparability and consistency between products from differ-

ent manufacturers.22 Nevertheless, in the case of dog allergy, for exam-

ple, Curin et al23 studied different commercial dog SPT extracts,

founding a 20-fold variation regarding the total protein content. In

addition, the concentration of Can f 1 and of Can f 2 varied consider-

ably between the extracts, which was undetectable by immunoblotting

in some extracts. The authors also observed great variability in the con-

tents of Can f 3, albumin. Altogether, this variability between extracts

should be taken into account in the evaluation of patients.

These tests are inexpensive, simple and quick to perform and

should be used as an initial test. The performance of skin prick tests

depends on methodological factors and factors related to the quality

of the allergenic extract used [Recommendations 2 and 3, Table 2].

Serum-specific IgE against extract is considered to be a marker

of sensitization, but it is not reliable enough to predict whether the

patient is allergic or just sensitized. It should be particularly used

when patient’s symptoms and skin test results are contradictory,

especially before recommending allergen-specific immunotherapy

(AIT)24 [Recommendation 4, Table 2]. In the case of cats, the deter-

mination of sIgE is a highly sensitive test, but there is a likelihood of

false positives; therefore, it is less accurate than skin prick tests.25

Molecular diagnosis refers to the diagnostic use of purified or

recombinant allergens.26,27 It has clear advantages over the use of

a complete extract, especially in polysensitized individuals, given its

usefulness for distinguishing between sensitizations specific to sin-

gular species and sensitizations due to cross-reactivity.27 It there-

fore aids in establishing recommendations for avoidance and

assessing the choice and composition of immunotherapy. It might

also be useful for predicting clinical symptoms and their severity28

(Table 3). The performance of molecular diagnosis is different in

the case of dog and cat allergy. Although the allergen Fel d 1 is a

predictive marker of allergy to cats,29 the performance of determin-

ing sIgE against complete cat extract and against Fel d 1 is simi-

lar.29 In the case of dogs, Can f 1 and Can f 5 are highly

predictive of dog allergy, although other allergens such as Can f 4

and Can f 6 could also be clinically significant28 [Recommendations

5-9, Table 2].

3.1.3 | Usefulness of specific exposure tests

Specific exposure tests can be used to assess the clinical significance

of sensitization to an allergen, when there are discrepancies between

the medical history and the diagnostic or serological skin tests, in

studies of allergies of occupational origin, in medical/legal assess-

ments, or to assess treatment efficacy [Recommendation 10,

Table 2]. In the case of inhaled allergens, there are 3 types of speci-

fic exposure tests: conjunctival, nasal and bronchial provocation

[Recommendation 11, Table 2].

However, there is little evidence of the actual value of specific

exposure tests in dog and cat allergy, and in most published studies,

F IGURE 2 Phases of consensus
process.*Prioritization of the selected
articles according to the type of
publication. A: Review article and/or guide,
consensus document. B: Study, essay or
primary article. C: Expert opinion, case
report
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specific exposure tests have been used to evaluate response to AIT

treatments in exposure chambers.30

3.2 | Characteristics of sensitization to dogs or cats
and its influence on allergic diseases

3.2.1 | Factors that predict sensitization and
development of dog and cat allergy

The timing of exposure to allergens seems to be critical for inducing

sensitization. In the case of dogs and cats, some data have suggested

that exposure during the first year of life, along with other genetic

and environmental risk factors, may decrease the risk of developing

allergic asthma.31,32 By contrast, when the exposure occurs after the

first year of age, the risk of sensitization and development of an

allergic disease seem to be increased.33,34 However, further studies

are needed to confirm this finding.

These observations could be specific for cat and dog and could

not occur with other mammals such as rodents. In this case, it has

been described that the exposure could even increase the risk of

developing nonatopic asthma.32

3.2.2 | Course of sensitization to dogs and cats
throughout life

There is not enough available evidence to predict whether sensitiza-

tion to dogs or cats will be associated or not to clinical allergy. How-

ever, sensitization to Can f 1 or Fel d 1 and polysensitization to cat

and dog allergens during childhood have been associated to the

development of subsequent allergy to dogs and cats.35 Some studies

have confirmed a decrease in sIgE levels after removing the source

of exposure, but without significant association with clinical manifes-

tations.36 In addition, and although studies confirming this observa-

tions are pending, it has been described that some patients develop

a lower clinical response when they are continuously exposed to sig-

nificant allergen levels.7 Thus, in patients allergic to cats, it has been

reported that concentrations of Fel d 1 over 44 lg per gram of pow-

der may cause them tolerating the presence of their pets, although

F IGURE 3 Diagnostic algorithm for dog
or cat allergy. *Fel d 5 corresponds to cat
IgA, as an oligosaccharide epitope on cat
IgA has been described43
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they tend to have severe respiratory signs and symptoms again after

having a time without exposure.7

From studies reviewed,10,14,28,37,38 it could be concluded that

sensitization to certain allergens seems to be associated with sever-

ity and persistence of clinical symptoms and that sensitization to

more than 1 allergen or sensitization to albumins seems to be associ-

ated with more severe respiratory symptoms.29

3.2.3 | Exposure to dogs and cats and risk of
developing sensitization or clinical symptoms upon
exposure to other mammalian allergens

It is unclear whether sensitization to dogs or cats is a risk factor for

sensitization to other aeroallergens. Regarding other mammals, there

seems to be an increased risk of sensitization to horses and mice in

patients previously sensitized to cats/dogs, which could be related to

cross-reactivity of lipocalins or albumins.27 Therefore, in such cases it

would be preferable to avoid any exposure to other mammals,

although it is unknown whether cross-reactivity necessarily leads to

the development of clinical symptoms [Recommendation 12,

Table 2]. In addition, it has been described that mite-allergic patients

could have a higher risk of developing sensitization to dogs if they

own or have previously owned a dog.33

3.2.4 | Main food allergy syndromes in patients
sensitized to dogs or cats

The existence of potential cross-reactivities in patients sensitized to

dogs and cats may trigger food allergy syndromes that are difficult

to manage and diagnose. In patients who are allergic to cats, the

main food allergy syndrome is pork-cat syndrome, secondary to the

cross-reactivity of Fel d 2 with other albumins from mammals, lead-

ing to anaphylactic reactions after consuming pork, especially raw or

undercooked.39

Other syndrome is “delayed anaphylaxis due to IgE to galac-

tose-alpha-1,3-galactose (alpha-gal).” In this case, the allergenic car-

bohydrate epitope (alpha-gal) is present on cat IgA and IgM

(designated Fel d 5 and Fel d 6, respectively).40 This carbohydrate

F IGURE 4 Therapeutic algorithm for
dog or cat allergy. *Primary sensitization
should be considered before to initiating
immunotherapy
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is well-described evoking allergic symptoms after tick bites,41

cetuximab infusion42 and in mammalian red meat delayed allergic

symptoms.43

3.2.5 | Influence of dog and cat allergy on atopic
dermatitis

Due to the lack of uniformity (exposure time, duration and dose,

type of pet, family history of allergy, etc.) of studies that have evalu-

ated the role of dog and cat exposure in the development of atopic

dermatitis, no definitive conclusions can be drawn. Some guidelines

recommend avoiding or limiting contact with dogs and cats in

patients with atopic dermatitis, depending on the severity of the

signs and symptoms and the psychological stress that getting rid of

the pet may cause.44 Nevertheless, according to a recent meta-ana-

lysis, exposure to dogs from birth may decrease the risk of suffering

from atopic dermatitis by 25%.45 Regarding cats, neither a protective

effect nor an increase of atopic dermatitis has been found in

exposed children, except in those at high risk of developing atopic

dermatitis. Concerning remission of atopic dermatitis in children, no

protective effect of exposure to dogs or cats has been demon-

strated.45-53 As family members share microbiota with each other

and with their dogs, living with a dog, although not with a cat, would

alter the child’s intestinal microbiota.6,54

Concerning exposure to cat or dog and the development or

remission of atopic dermatitis, the expert panel did not achieve to a

consensus on a specific recommendation.

3.3 | Quality of life in dog and cat allergy

Although no specific studies evaluating the repercussions of allergy to

animals for quality of life have been found, exposure to mammals

represents a significant cause of occupational allergy.55,56 The expert

panel believes that dog or cat allergy could have a negative impact on

quality of life and that it is an important aspect to be considered.2,7,8

As no specific studies have been found on the impact on the quality of

life of patients who are allergic to dogs and cats, recommendations are

inferences from the quality of life of patients who suffer from allergic

respiratory disease [Recommendations 13 and 14, Table 2].

3.4 | Therapeutic management of dog and cat
allergies

3.4.1 | Measures for avoidance

Described measures for avoiding pet allergens are as follows: remov-

ing the pet from home,14,57,58 regularly washing the pet,57,59 keeping

the pet out of the bedroom,14,60,61 air purifying using HEPA filters,62

regularly using and maintaining of high-efficiency vacuum cleaners,14

using covers and cases for mattresses and pillows,14,63 removing pil-

lows and other items that may act as a reservoir,14 using bleach and

tannic acid,64 using night-time temperature-controlled laminar air-

flow,59 applying topical lotions to the animal’s fur7 and combining

several of these measures.14 Although removing the animal from the

home is the most commonly recommended measure, it may be so

difficult for patients to agree to this that measures focused on

decreasing exposure to allergens while keeping the pet at home,

although less effective, can be more practical. The alternative

described measures should preferably be applied in combination and

sustained over time, although they do not ensure a current clinical

benefit or a clinical benefit in disease progression [Recommendations

15-20, Table 2]. As data on the effect of spaying and neutering dogs

and cats are inconsistent, no specific recommendations have been

made in this regard.14

TABLE 1 Characteristics of dog and cat allergensa

Allergen Protein family Allergen source Molecular mass (kDa) Sensitisation (%) Glycosylation

Can f 1 Lipocalin dander, epithelium, saliva 23-25 40-70 Yes

Can f 2 Lipocalin dander, saliva 19 25-30 Yes

Can f 3 Albumin dander, saliva, serum 69 15-35 No

Can f 4 Lipocalin dander, saliva 18 15-35 Nob

Can f 5 Kallikrein (arginine esterase) dander, urine 28 70 (Spanish population) Yes

Can f 6 Lipocalin dander, saliva 27-29 35-40 Yesb

Can f 7 Recognition of MD2-like lipids - 16 10-20 Yes

Fel d 1 Secretoglobin saliva 38 60-100 Yes

Fel d 2 Serum albumin dander, serum, urine 69 14-54 No

Fel d 3 Cysteine protease dander 11 10 Yesb

Fel d 4 Lipocalin saliva 22 61-63 Yesb

Fel d 5 IgA saliva, serum 38 24-38 Yes

Fel d 6 IgM saliva, serum 800-1000 38 Yes

Fel d 7 Lipocalin - von Ebner’s gland protein saliva 17.5 38 Nob

Fel d 8 Latherin-like saliva 24 19-20 Nob

aTable adapted from11,15,98

bPresence or absence of glycosylation deduced from sequence analysis, not based on experimental evidence.
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TABLE 2 Evidence-based consensus recommendation statements

No. Recommendationa LE/DR % A (N)

How can the cross-reactivity of the different dog and cat allergens, with each other and with those of other mammals, be assessed?

1 Molecular diagnosis is strongly recommended to distinguish between simultaneous sensitisation and cross-

reactivity, depending on the animals to be studied.

2/B 92.9% (13)

Ref.: Based on99

What is the usefulness of skin tests in the diagnosis of dog and cat allergy?

2 Skin prick tests with standardised extracts are recommended as the initial diagnostic procedure in all patients with

clinically suspected dog and cat allergy.

5/D 100% (14)

Ref.: Based on21

3 Diagnostic extracts should be standardised and it is recommended that at least major allergens be specified. 5/D 100% (14)

Ref.: Based on expert opinion

What is the usefulness of determination of specific IgE with complete extract in dog and cat allergy?

4 It is recommended that the determination of specific IgE with complete extract be performed in dog or cat allergy:

• when patient’s medical history and skin test results are contradictory

• when skin tests cannot be performed

• to support the diagnosis

• before starting IT

2/B 100% (14)

Ref.: Based on25

What is the usefulness of molecular diagnosis?

5 It is advisable to use molecular diagnosis in polysensitised patients, to provide recommendations for avoidance

and/or to identify allergens that could be significant components in IT.

2/B 100% (14)

Ref.: Based on28

6 In cases of suspected cat allergy, it is advisable to perform determination of specific IgE against complete extract

or Fel d 1, interchangeably.

3/B 100% (14)

Ref.: Based on29

7 In the case of dog allergy, it is advisable to determine specific IgE against the complete extract and against the

largest number of available dog allergens.

3/B 92.8% (13)

Ref.: Based on29

8 Molecular diagnosis may be useful for attempting to predict clinical symptoms and their severity, especially in

patients with asthma and particularly in severe asthma.

2/B 100% (14)

Ref.: Based on28

9 In women allergic to dog that refer reactions following contact with human seminal fluid, it would be advisable to

determine IgE against Can f 5.

4/C 100% (14)

Ref.: Based on20,100,101

What is the usefulness of specific exposure tests?

10 It is recommended that specific exposure tests be performed:

• to assess the clinical significance of sensitisation to an allergen,

• whenever there are discrepancies between the medical history and diagnostic skin or serum tests,

• in the aetiological study of allergic respiratory diseases of occupational origin, in medical/legal situations,

• in the assessment of drug efficacy

• they can also be considered in the follow-up and monitoring of clinical response to allergen-specific IT.

5/D 100% (14)

Ref.: Based on expert opinion

11 Bronchial provocation may be used to confirm or rule out the involvement of an allergen in asthmatic patients, to

make an aetiological diagnosis and for research or medical/legal purposes. Very few publications have dealt in

particular with specific exposure tests in allergy to epithelia.

2/B 100% (14)

Ref.: Based on expert opinion

Does exposure to dogs and cats have repercussions for sensitisation and clinical signs of exposure to other allergens?

12 Although more studies are needed, in the case of patients who are allergic to dogs or cats that are sensitised to

albumins or lipocalins, it is recommended that further exposure to other mammals be avoided.

5/D 100% (14)

Ref.: Based on27

(Continues)
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TABLE 2 (Continued)

No. Recommendationa LE/DR % A (N)

What repercussions does dog and cat allergy have for quality of life?

13 Given the potential effect of dog and cat allergy on quality of life, its evaluation is essential for adopting the

measures to improving patient’s quality of life.

5/D 100% (14)

Ref.: Based on2,7,8

14 In patients with dog or cat allergy, it would be appropriate to evaluate quality of life by means of specific

questionnaires to apply the appropriate therapeutic/prophylactic measures.

1/A 85.7% (12)

Ref.: Based on102,103

What measures for avoidance in allergic respiratory disease due to dogs and cats should be applied/recommended based on efficacy and in disease

progression?

15 It should be recommended that the animal be removed from the patient’s environment, as avoidance is believed to

be the most effective measure for the management of dog and cat allergy.

(Although it would be advisable to avoid exposure, if a causal relationship is demonstrated, the risk/benefit ratio

of this measure should be evaluated on a case-by-case basis with consideration for its potential emotional

impact.)

4/C 92.9% (13)

Ref.: Based on104

16 Exposure to dog and cat allergens should be minimised to reduce the likelihood of an asthma exacerbation in

sensitised patients with asthma.

3/B 92.9% (13)

Ref.: Based on105,106

17 The interventions should start as soon as possible in the natural history of the disease. 5/D 100% (14)

Ref.: Based on59

18 Up to the point of removing the animal from the home, or if the patient does not want to remove it, it is advisable

to combine multiple measures to decrease the patient’s exposure, since individual measures do not seem to be

useful.

5/D 100% (14)

Ref.: Based on14

19 It is recommended that a combination of some of the following measures, which have demonstrated some

usefulness, be used:

100% (14)

It is recommended that dogs and cats be washed regularly, at least twice a week, since this measure has

demonstrated a reduction in the quantity of Fel d 1 from cats and Can f 1 from dogs.57,59,63
4/C

It can be recommended that the pet be kept out of the bedroom, since this seems to decrease allergen

levels.14,60,61
5/D

Whenever possible, the use of air purifiers with HEPA filters may be an effective measure for decreasing exposure

to animal epithelia.62,63
5/D

Regular, sustained use of high-efficiency vacuum cleaners in the homes of patients who are allergic to epithelia

may be recommended 14

5/D

The use of certain covers and cases for mattresses and pillows, especially those with a mean pore size equal to or

less than 6 lm, may be beneficial for patients who are allergic to epithelia.14,63
5/D

It is recommended that pillows and other items that may act as a reservoir be removed.14 5/D

In certain cases it may be recommended that chemical products (sodium hypochlorite, tannic acid) be used for

washing pillows and other reservoirs.14
5/D

The use of night-time temperature-controlled laminar airflow may decrease allergen exposure in patients who are

allergic to epithelia, since it displaces aeroallergens from the breathing area.59
2/B

Application of topical lotions that encapsulate the allergens on the fur of the animal that lives with patients who

are allergic to epithelia may be recommended.7
5/D

20 Adherence to measures for avoidance may be enhanced with education and monitoring. 5/D 100% (14)

Ref.: Based on14

Can indirect exposure to dogs and cats maintain disease?

21 Although no studies evaluating the efficacy of this measure are available, patients with allergy to epithelia should,

as far as possible, avoid indirect exposure to animals and not go to places where animals may have been, even if

no animals are present at that time.

5/D 100% (14)

Ref.: Based on expert opinion

(Continues)
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In addition, regarding indirect exposure, Fel d 1 has been

reported to be distributed throughout the community, including

schools and homes in which there are no cats.6 Pet allergens are

passively transferred from homes with pets to homes without pets

and to public spaces, especially in populations in which pets are

more common.61 The extent of indirect contact is significant, as the

prevalence of allergy to cats in patients who have never had a cat in

their home may be as high as 34%.65 This would require allergic

patients to avoid indirect exposures using some specific measures,

which is nearly impossible.66 Houses in which there is a dog or cat

have very high concentrations of allergens, even if the animal is not

present at that time, and so patients can develop symptoms even in

the absence of the animal.7 It may be said that concentrations of 1-

8 lg/g powder of Can f 1 and Feld 1 of 2-20 nanograms per cubic

metre in the air seem to be associated with a higher risk of develop-

ing sensitization to dogs and cats as well as causing symptoms in

allergic individuals.7 Long-term exposure to cat allergens at relatively

low doses may lead to adverse effects on respiratory health in atopic

individuals, even without causing perceptible symptoms67 [Recom-

mendations 21-23, Table 2].

So-called “hypoallergenic” animals respond to the desire of hav-

ing a cat or dog in patients sensitized to these animals.57 Most “hy-

poallergenic” dogs are advertised as such because they shed less fur

or have been bred to produce a lower quantity of Can f 1 or Fel d 1

in their dander. However, decreased shedding does not eliminate

exposure to dog/cat saliva nor to minor allergens to which the indi-

vidual may have been sensitized and that may also play a role in

allergy symptoms.14

There is no scientific evidence to support labelling certain breeds

of cats or dogs as hypoallergenic, as no significant differences have

been found between environmental levels of allergens from nonhy-

poallergenic dogs vs so-called hypoallergenic dogs.14,57,68

Therefore, the availability of a genuinely allergen-free dog for

allergic individuals who would like to have a dog is questionable.69

TABLE 2 (Continued)

No. Recommendationa LE/DR % A (N)

22 Although it is difficult to avoid indirect exposure to animal epithelia, a series of recommendations to attempt to

minimise this exposure could be established:

• To reduce the dispersion of animal epithelia allergens, people could change their clothes when they travel from

places with a high allergen concentration to places with a low allergen concentration.

• If people who live with an allergic patient work with or have been in contact with animals, they should change

their clothes and shower before returning home.

• Family members and friends who have animals should refrain from bringing them to the home of the patient

who is allergic to epithelia.

• In the case of schools, it would be advisable for students who live with pets to wear clothes that have not come

into contact with these pets, and it could be recommended that the presence of animals in classes be avoided.

5/D 100% (14)

Ref.: Based on expert opinion

23 For the recommendations above to be effective, they should be followed by most of the population, and they

should be strictly followed by those who live with people allergic to the epithelia of these animals. In the case of

dogs, there are not enough studies to support this recommendation.

5/D 100% (14)

Ref.: Based on expert opinion

Are so-called “hypoallergenic” animals really “hypoallergenic”?

24 A “hypoallergenic” pet should not be recommended to patients who are allergic to dogs or cats. 5/D 100% (14)

Ref.: Based on14,57,68

25 Although there are animals genetically modified not to produce a major allergen (as is the case of Fel d 1), when

individual sensitisation is to other clinically significant allergens, this type of animal is not useful for allergen

avoidance.

5/D 100% (14)

Ref.: Based on14

In which cases should allergen-specific IT be recommended?

26 IT with cat epithelium would be indicated in patients with allergic respiratory disease under circumstances in which

there is exposure, assessing the viability and efficacy of environmental control measures, drug therapy and patient

preferences.

5/D 100% (14)

Ref.: Based on107

27 IT with dog epithelium could be recommended in certain patients under strict follow-up by their prescribing

physician and using standardised extracts with the main allergens quantified, assessing the viability and efficacy of

environmental control measures, drug therapy and patient preferences.

5/D 100% (14)

Ref.: Based on107-109

LE/DR, level of evidence/degree of recommendation; % A, percentage of agreement in last round; N, total votes.
aSome questions are not shown in this table as they did not generate recommendations.
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Patients should not be advised on the safety of acquiring a “hypoal-

lergenic” dog or cat14,57,68 [Recommendations 24 and 25, Table 2].

3.4.2 | Immunotherapy in dog and cat allergy

The literature on cases in which allergen-specific IT (AIT) against

aeroallergens should be prescribed is extensive, and multiple interna-

tional consensuses have been reached. Such studies particularly

review IT with pollens and/or mites. In the case of AIT, there are

few studies, and most of them performed with cat extracts. In this

regard, the expert panel for this document has established the rec-

ommendations shown in Table 2 [Recommendations 26-27, Table 2].

Dog allergy

Available studies on subcutaneous immunotherapy (SCIT) with dog

are limited and mixed. There are only 3 double-blind, placebo-con-

trolled, randomized studies. SCIT with a complete dog extract has

demonstrated a reduction in the size of skin tests and an increase in

serum IgG and IgG4 in adults and children with rhinoconjunctivitis

and asthma, but not a significant clinical efficacy.70-72 This could be

due to the quality of extracts and/or to confounding factors such as

sensitization to other aeroallergens.70,72,73 Regarding the dose, a

study conducted in 2006 concluded that a dose containing 15.0 lg

Can f 1 per 0.5 mL maintenance dose produced the most consistent

response72 (Table 4).

Cat allergy

SCIT with cat extracts has demonstrated a statistically significant

improvement in specific conjunctival, nasal and bronchial provocation

with cat in adults with rhinoconjunctivitis and asthma after 12 months

of treatment,73-75 as well as a significant, dose-dependent increase in

total IgG and IgG4, and a reduction in the size of the skin tests.73,76,77

Regarding clinical improvement, in two placebo-controlled, random-

ized clinical trials, SCIT with cat extracts induced significant clinical

improvement in adults with rhinoconjunctivitis and asthma after

12 months of treatment.74,75 Even so, more clinical trials should be

conducted to confirm this improvement. Only two studies have evalu-

ated the effect of SCIT with cat extracts in children, finding a signifi-

cant improvement in specific bronchial provocation with cat and in

skin test reactivity, as well as an increase in specific IgG and IgG4.73,78

Therefore, more studies should be conducted in paediatric popula-

tions. The optimal dose of Fel d 1 in SCIT with cat extract seems to be

a maintenance dose of 15.0 lg73-77,79 (Table 5). Sublingual

immunotherapy (SLIT) with a cat extract has demonstrated significant

improvement in nasal, eye and bronchial symptoms in adult patients

after 12 months of treatment.80

3.4.3 | Other forms of Immunotherapy

In order to improve the safety and efficacy of the current IT regi-

mens, different lines of research are being pursued to optimize the

outcome of allergen IT. At present, the only studies on IT with dog

are in a preclinical phase. However, although more phase 3 studies

are needed to confirm efficacy and safety, in the case of cat IT in

patients with allergy to cats, the use of Fel d 1 peptides81-86 and the

intralymphatic route for the administration of recombinant Fel d 1

bound to a translocation sequence (MAT) have been evaluated.87

Regarding other forms of IT such as hypoallergenic recombinant

allergens,88-90 fusion proteins to transport peptides91,92 and the use

of different coadjuvants (immunomodulating molecules, vitamin D

and carbohydrates),93-96 clinical studies are required to verify their

efficacy and safety. Concomitant or prior use of omalizumab has

demonstrated certain usefulness with other aeroallergens, but more

outcomes that confirm its clinical efficacy and cost-effectiveness are

needed.97

The satisfactory outcomes of new forms of IT should be confirmed

with further multicentre clinical studies with larger numbers of

patients that reproduce the usual exposure to cats of allergic patients.

TABLE 3 Allergic markers of clinical symptomsa

(A) Markers of severe asthma

• High levels of specific IgE against cats, dogs and horses.

• Polysensitisation to all three animals (cats, dogs and horses).

• Sensitisation to Can f 2; 1 study found that no patients with controlled asthma were sensitised to this allergen. No patients monosensitised to this

allergen were found.

• Sensitisation to Can f 5. Not significant, but a trend towards association with more severe asthma has been found.

• Polysensitisation to 3 or more lipocalins. Sensitisation to any lipocalin did not confer severity, but combined sensitisation to 3 or more lipocalins did.

(B) Described associations of allergens to asthma, rhinitis and other respiratory symptoms

• Can f 1 with persistent rhinitis.

• Can f 2 with a diagnosis of asthma.

• Can f 3 with moderate/severe rhinitis and a diagnosis of asthma.

• Can f 5 with moderate/severe persistent rhinitis.

• Fel d 2 with moderate/severe rhinitis and a diagnosis of asthma.

• Fel d 4 with a diagnosis of asthma.

• Sensitisation to 2 or more allergens was associated with more severe respiratory symptoms.

• Sensitisation to albumins was associated with more severe respiratory symptoms.

• In the case of dogs and horses, sensitisation to more than 1 allergen was associated with more severe rhinitis and asthma.

aTable adapted from28,29
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4 | CONCLUSIONS

The diagnosis of dog and cat allergy is based on a consistent medical

history and physical examination and is confirmed with a positive skin

test result or sIgE. It is often necessary and advisable to perform molec-

ular diagnosis, especially in polysensitized patients. A proper diagnosis

is essential for achieving short- and long-term symptom management.

There are many measures directed to reduce exposure to dog or

cats. Although the most advisable measure would be a complete

avoidance of the animal, this is often impossible (not to mention the

emotional impact), as there are animal allergens in environments in

which animals are not present.

AIT is emerging as a potential alternative. However, a review of

the scientific literature offered very modest results with respect to

TABLE 4 Main studies conducted with SCIT in dog allergy

Reference Design Results/Conclusions LE

Valovirta E

et al 198470
First placebo-controlled double-

blind clinical trial with SCIT with

dog extract that enrolled 27

children with asthma and dog

allergy. It evaluated symptom

score, conjunctival provocation

and bronchial provocation at the

start and after 12 mo of

treatment.

A significant improvement in conjunctival provocation and a nonsignificant

improvement in bronchial provocation and symptom score were seen in the

active group compared to the placebo group.

2

Valovirta E

et al 1986110
Placebo-controlled, randomized,

double-blind study. Study

conducted with 27 asthmatic

children who did not have pets.

They observed an increase in specific IgG and a reduction in intradermal tests

in the active group, with a statistically significant difference vs placebo.

2

Bertelsen A

et al 198978
Open-label study comparing skin

tests, specific IgE, IgG4 and

specific bronchial provocation in a

group of asthmatic children who

maintained their symptomatic

medication and received SCIT for

9 mo, vs a control group of

asthmatic children who received

symptomatic medication only.

The authors found lower reactivity in the skin test and better tolerance in

bronchial provocation in the active group, in both cases with a significant

difference vs the control group.

3

Bucur J

et al 1989111
Group of 11 patients allergic to

dogs who received IT for 12 mo.

No control group.

After 3 mo of treatment, significant changes with respect to size of the skin

test and better tolerance in conjunctival provocation were observed. A

significant decrease in specific IgE after a year of treatment was also

observed.

3

Danish group of

Sundin B

and Hedlin G

(1986-1995)
71, 73, 79, 112, 113

Second placebo-controlled, double-

blind clinical trial enrolling 22

asthmatic adult and child patients

with allergy to animals (7 allergic

to dogs) and 17 control patients.

The parameters to be evaluated

were as follows: changes in

symptom score, bronchial

provocation with allergen,

bronchial provocation with

histamine, conjunctival

provocation, skin tests, IgE, IgG

and IgG4.

The authors concluded that there were no clear efficacy data supporting the

use of IT with dog extract:

• After 12 mo of treatment: In patients with allergy to dogs only, a significant

reduction was seen in the skin test, and a significant increase in IgG and

IgG4, but no significant improvement was found in symptom score, conjunc-

tival provocation or specific bronchial provocation.
71,73

• After 1 y of treatment, the trial was unblinded, and a total of 11 patients

who were allergic to dogs completed 2 y of treatment. After 2 y and after

3 y of treatment, no change or significant improvement was seen with

respect to the measurements made after 1 y of treatment.
112,113

Long-term follow-up of these patients79: 5 y after completion of IT with dog

extract, 3 of 4 patients reported sustained clinical improvement, and 5 of 6

patients who underwent specific bronchial provocation experienced worsen-

ing compared to the time of completion of IT.

2

Smith DM and

Coop CA 201611
Systematic review of studies

conducted to date on IT with dog

epithelium

These studies observed a reduction in symptoms and better tolerance of

exposure to the animal in the patients treated. However, the improvement

seen was based on subjective symptoms only, as there was no control group.

The authors concluded that no clearly reproducible scientific evidence has

been demonstrated to confirm its efficacy in improving the symptoms of

rhinitis and asthma. It seems that this lack of efficacy could be due to the

quality of the extracts and the variability of the profiles of sensitization of

patients allergic to dogs.

1

IT, Immunotherapy; SCIT subcutaneous immunotherapy.
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the clinical efficacy of AIT with dog extracts due to the use of low-

quality extracts, the variability of their allergenicity and the complex-

ity of the allergenic profile of dogs. Regarding IAT with cat extracts,

the literature consulted showed both clinical and laboratory improve-

ments. However, although there are double-blind placebo-controlled,

randomized clinical trials, not all have an optimal design and the

number of patients enrolled was limited. Furthermore, as it is known,

each IT product is different, and so it is likely that the results

achieved with a particular product cannot be extrapolated to all

other products on the market with the same allergen.

This document is intended to be a tool to aid in decision-making

by professionals who care for people with dog or cat allergy when

TABLE 5 Main studies conducted with SCIT in cat allergy

Reference
No. of pts., age,
underlying disease

Fel d 1
dose

Treatment
duration Clinical course Test results LE

Sundin B et al 1986
73

Hedlin G et al

1986 71

39 adults and

children. Asthma �
RC

17.3 lg 12 mo Trend towards

improvement

Significant improvement in specific bronchial

provocation test

Significant improvement in skin reactivity

Increase in IgG and IgG4

2

Van Metre TE Jr

et al 1988 114

22 adults. Asthma 4.56 FDA units 12 mo - Significant improvement in specific bronchial

provocation test

Significant improvement in skin reactivity

Increase in IgG (cat, Fel d 1, Albumin)

2

Lilja G et al 1989,

Hedlin G 1991
112,113

17.3 lg 2 y Sustained

improvement

Sustained improvement over the next 2 y

(specific bronchial test)

Sustained improvement in skin reactivity

2

�Alvarez-Cuesta E

et al 1994 75

28 adults. RC and

asthma

13.2 lg 12 mo Significant

improvement

Significant improvement in conjunctival

provocation test

Significant improvement in the specific

bronchial provocation test and nonsignificant

improvement in the nonspecific bronchial

provocation test

Significant improvement in skin reactivity

2

Hedlin et al 1995 79 30 adults and

children. Asthma �
RC

17.3 lg 5 y after

end of IT

Nonsignificant

improvement

At the end of treatment, significant

improvement in the sensitivity in specific

bronchial provocation was seen and there

were no changes in nonspecific bronchial

provocation.

There were no significant changes in IgG4 or

specific IgE.

3

Varney et al 1997
74

28 adults. RC and

asthma

15 lg 12 mo Significant

improvement

Significant improvement in conjunctival

provocation test

Significant improvement in skin reactivity

2

Ewbank PA et al

2003 76

28 adults. RC �
asthma

0.6 lg

3 lg

15 lg

5 wks - Bronchial provocation was not performed.

Nasal provocation was performed, with no

significant changes.

Dose-dependent significant improvement in

skin reactivity

Dose-dependent increase in cat IgG4.

Increase in CD4+/IL4+ PBMCs with the

highest dose.

Nonsignificant differences for nasal IL-4, IL-5

and IFNc

2

Nanda A et al 2004
77

26 adults. RC �
asthma

0.6 lg

1.3 lg

15 lg

12 mo - Bronchial provocation was not performed.

Nasal provocation was performed with

significant improvement with the highest

dose.

Dose-dependent significant improvement in

skin reactivity

Dose-dependent increase in cat IgG4.

Nonsignificant differences in nasal IL-4, IL-5

and IFNc

Nonsignificant differences in IL4+/CD4+

PBMCs.

2

LE, level of evidence; Pts, patients; RC, rhinoconjunctivitis.
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establishing diagnostic and therapeutic strategies, and thus improving

the quality of life of the people who suffer from them. However, we

believe that there is still work to be carried out due to the lack of

conclusive evidence in some regards such as the benefits of early

exposure, the course of sensitization, the repercussions of allergy to

pollen or mites, the significance of cross-reactivity and polysensitiza-

tion, molecular diagnosis and IT.
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