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Abstract

The increasing frequency of pet ownership (especially
cats) in many industrialized countries has raised the level
of exposure to the allergens produced by these animals.
Moreover, it is likely that modern energy-saving systems
and the wide use of upholstered furniture has resulted in
closer contact between cats (and their allergens) and
humans. Many different methods have been developed
to quantify the main cat allergen (Fel d 1) in settled dust
and in ambient air. The threshold levels of cat allergen
inducing sensitization or triggering respiratory symp-
toms in sensitized patients have been calculated in set-
tled dust, but airborne amounts of Fel d 1 probably repre-
sent a more reliable index of allergen exposure. Notice-
ably, the amount of Fel d 1 may be relatively high also in
confined environments where cats have never been
kept. It has been demonstrated that clothes of cat owners
are the main source for dispersal of allergens in cat-free
environments. This fact may be of relevance, because
recent studies have shown that allergic sensitization to

cats is more likely to develop in children exposed to
moderate levels of this allergen than in children exposed
to high amounts of Fel d 1. The ubiquity of cat allergen
may justify the common observation that allergen avoid-
ance is often insufficient to reduce the risk of developing
allergic sensitization and/or symptom exacerbation in
highly susceptible patients. Further efforts are needed to
improve the efficacy of Fel d 1 avoidance strategies to
try to reduce the risk of allergic sensitization to this
allergen.

Copyright© 2003 S. Karger AG, Basel

Introduction

It is generally accepted that changes induced by human
activities in indoor environments and the “‘Western life-
style’ play a role in the increasing rate of exposure to
indoor allergens and/or pollutants [1-3]. In fact, most
modern indoor environments are built with insulated
windows and doors, which may cause an increase in
indoor humidity and temperature and a dramatic reduc-
tion of the natural outdoor-indoor air exchange [4-6]. In
these conditions, allergens and pollutants which are pro-
duced or are present indoors cannot be adequately re-
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moved or diluted by natural air circulation, with a conse-
quent increase of the degree of exposure of susceptible
populations [7-9].

Sensitization to animal allergens is a common occupa-
tional hazard in laboratory workers [10]. However, the
increasing presence of furred pets (especially cats) indoors
has raised the level of exposure to the allergens produced
by these animals [11]. For instance, in northern Europe, it
has been estimated that 23-34% of schoolchildren own a
dog and/or cat [12, 13]. In some areas, 50-70% of chil-
dren with bronchial asthma are sensitized to domestic
animals [14]. A high rate of allergic sensitization to pet
allergens has also been found in some cold geographical
areas with low humidity [15], where the climate does not
favour the growth of mites and cockroaches.

Humans have kept domestic animals for thousands of
years, but the level of contact between humans and
domestic animals is quite different in urban and rural
areas. In urban areas, pets frequently live in small apart-
ments with insulated windows and doors and the frequent
presence of upholstered furniture, carpets and/or mo-
quettes. In these conditions, the level of exposure to pet
allergens is very high. In contrast, in rural areas, pets
usually live outdoors and, consequently, the degree of
indoor contamination is less significant. However, in
rural communities, the contact between humans and ani-
mals and animal products is usually relevant, and chil-
dren growing up in these environments usually live in
close contact with domestic animals from the time of
birth. Despite this fact, recent studies carried out in farm-
ing communities have shown a decreased prevalence of
allergic sensitization to common aeroallergens, including
those produced by domestic animals [16-20].

In the last few years, the availability of specific mono-
clonal antibodies against Fel d 1 has made it possible to
study the environmental levels of the allergen in different
geographical areas and under different conditions [21].

The determination of sources, aecrodynamic character-
istics of allergen-carrying particles and particle size distri-
bution of cat allergen in indoor environments (such as pri-
vate homes, offices, public and working places) is an
important help in understanding the mechanism of sensi-
tization and the clinical presentation of asthma in allergic
patients. These characteristics are also important to op-
timize avoidance strategies in order to reduce personal
exposure to allergens and the severity of symptoms [22-
25].

2 Int Arch Allergy Immunol 2003;132:1-12

Characteristics of Cat Allergens

Although the cat produces 7-8 different proteins, only
Fel d 1 is able to induce specific IgE production in a high
percentage of cat-sensitized patients (about 85-95%) [26].
The physiological function of Fel d 1 is unknown. Some
studies suggest that this protein may play a role in the pro-
tection of epithelia, in pheromonal regulation or in inter-
cat communication [27]. In fact, Carayol et al. [27] dem-
onstrated that the cat face is the main area of Fel d 1 pro-
duction (about 10 times greater than the chest). A Fel d
1-like molecule has been identified in big cats such as the
Siberian tiger, lion, puma and jaguar, suggesting that this
molecule may have biological significance [28]. Feld 1 isa
17-kD heterodimer with two disulphide-linked peptide
chains: chain 1 with 70 amino acids and chain 2 with 90-
92 amino acids. Under native conditions, two of these
heterodimers associate together to form a 33- to 39-kD
glycoprotein.

Chain 1 of the Fel d 1 molecule has been suggested as a
member of the lipocalin family of proteins, which are
characterized by a low molecular weight (about 17-
20 kD) [29]. Moreover, one Fel d 1 chain shows approxi-
mately 25% homology with rabbit uteroglobin, a mouse
salivary protein and human Clara cell protein [30].

Patients sensitized to pets (particularly cats and dogs)
frequently display IgE reactivity against allergenic pro-
teins derived from different animals. This finding sug-
gests the possibility of cross-reactions between the com-
mon allergenic determinants [31].

Shared IgE epitopes of the major cat and dog allergens
may provide an explanation for the frequent clinical
observation that respiratory allergies to these two species
of animals are often associated [31]. Studies with immu-
noblotting and RAST inhibition techniques have shown
that albumins (66 kD) and proteins of other molecular
weights are relevant cross-reactive allergens [26].

Recently, it was demonstrated that the 18-kD form of
Fel d 1 is associated with slight enzymatic activity [32].

The main cat allergen is secreted in high amounts since
a single animal is able to produce 3-7 pg/day. The quanti-
tatively most important sources of the allergen are the
sebaceous, salivary and perianal glands, whereas the skin
and the fur are the principal reservoirs [33, 34]. Since Fel
d 1 production is under testosterone control, males pro-
duce higher quantities than females [35]. However, cas-
tration does not induce any change in Fel d 1 concentra-
tion on the fur of female cats, and castrated male cats pro-
duce Fel d 1 in amounts sufficient to induce respiratory
symptoms in sensitized patients [36].
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Fel d 1 is characterized by great heat stability; in fact,
exposure at 140°C for 60 min resulted in only 30% dena-
turation of the molecule [37]. Both the cDNA and ge-
nomic sequences of Fel d 1 have been determined [29,
38], and studies have been carried out to engineer recom-
binant Fel d 1 with IgE and IgG antibody binding compa-
rable with that of the natural allergen that could be tar-
geted to antigen-presenting cells. It has been shown that
recombinant Fel d 1 can be targeted to antigen-presenting
cells through CD64 and that these constructs will facili-
tate structural studies of Fel d 1 and the development of
improved allergy diagnostics and therapeutics [39]. More-
over, certain domains of the molecule might preferen-
tially induce IL-5 rather than IFN-gamma, and as a result,
could be more important in respiratory allergy pathogene-
sis [40].

It has been demonstrated that cat albumin may deter-
mine IgE responses in about 20% of subjects sensitized to
cat, but only a few patients are sensitive only to this aller-
gen [41].

Recently, a new allergen was identified; it is called cys-
tatin (Fel d 3) and is a member of the cysteine protease
inhibitory family [42, 43]. Fel d 3 is able to induce IgE
responses in about 10% of patients with cat allergy [42].

Evaluating and Monitoring Cat Allergens in
Indoor Environments

The collection of materials containing cat allergens can
be carried out by using environmental dust collectors on
given surface areas (usually 2 m?2) or by using person-car-
ried pumps with filters [44].

In order to simplify the measurement of airborne Fel
d 1, Karlsson et al. [45] used the petri dish sampling meth-
od to collect the allergen. A comparison between petri
dish sampling and personal air sampling was carried out
in classrooms with many or few cat owners and pet-free
homes. The authors concluded that petri dishes can be
considered a useful and reliable sampling method for the
assessment of cat allergen exposure.

Recently, O’Meara et al. [46], Graham et al. [47] and
Renstrom et al. [48] developed a new method to capture
inhaled allergens in domestic or occupational environ-
ments. Their intranasal air sampler (Inhalix) collects
inhaled particles by impaction on adhesive strips within
the samplers [46-48].

Karlsson et al. [49] compared the efficacy of four aller-
gen-sampling methods to assess the level of personal or
indirect exposure to cat allergen in homes, schools and
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other public buildings and working environments. They
showed a lack of correlation between sampling methods
used simultaneously, demonstrating the difficulty in as-
sessing allergen levels in these environments. Moreover,
the levels of cat allergens may vary according to the sam-
pling season [50]. For instance, it was demonstrated in a
north-western US city (Boston) that Fel d 1 peaks in win-
ter and spring. The influence of housing type and cat own-
ership could explain the seasonal variation of these indoor
allergens.

Some important aspects remain to be clarified. For
instance, it has yet to be established whether cat allergen
concentrations in indoor environments should be more
appropriately expressed as micrograms per gram of dust
or micrograms per square metre of floor surface [51-53].
Moreover, it has to be established if allergens produced by
domestic animals, such as Fel d 1 and Can f 1, should be
evaluated/monitored by sampling airborne or settled
components, considering the acrodynamic characteristics
of allergen-carrying particles [22, 23, 54, 55].

The levels of indoor allergens, in particular those pro-
duced by cats, should be periodically monitored to assess
the efficacy of avoidance measures; therefore, the devices
used for sampling should be simple, effective and cheap in
order to encourage patient compliance [44].

The levels of cat allergen (Fel d 1) in domestic and pub-
lic indoor environments may be determined in dust sam-
ples by using specific monoclonal antibodies [56, 57].
Recently, a new strip assay (Dustscreen™, Heska AG,
Freiburg, Switzerland) has allowed easy measurement
(semiquantitatively or quantitatively) of the concentra-
tion of Fel d 1 and other indoor allergens such as those of
mite (Der p 1, Der f 1 or Der group 2) and cockroach (Bla
g 2) [58]. This new assay is simple to perform under clini-
cal practice conditions and provides the results within 4 h.
In contrast, quantitative ELISA assays require specific
laboratory tools and expertise and the procedures usually
require up to 24 h. Lau et al. [59] demonstrated that quan-
titative ELISA and semiquantitative Dustscreen™ pro-
duced comparable results in evaluating the levels of
indoor allergens, including cat allergens.

Another integrated analytical system has recently been
developed for easy collection and analysis of dust-associ-
ated indoor allergens (wipe test) [60]. The wipe test
includes a self-contained immunochemical test and a
microporous sampling pin, both packed in a plastic con-
tainer. The wipe test provides semiquantitative results for
dust mite and cat allergens. The wipe test, as compared to
the ELISA method, has a sensitivity of 79% and a speci-
ficity of 92% for cat allergens [60].
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Fig. 1. Dynamic behaviour of cat allergens indoors.

Another method for quantification of airborne cat
allergens is the direct sampling on filters in solution meth-
od [61]. In this technique, allergens firmly adsorbed to a
porous polytetrafluoroethylene filter are reacted with spe-
cific antibodies conjugated to alkaline phosphatase com-
plex. The treated filter is subsequently floated on a com-
mercially available chemiluminescent phosphatase sub-
strate solution. This method confirmed the particulate
nature of airborne cat allergen.

Recently, Parvaneh et al. [62] compared the efficacy of
two low- and high-volume stationary pumps and an ioniz-
er in collecting airborne cat allergen (Fel d 1). Levels of
allergens collected by pumps are often below the detection
limit of the conventional ELISA [62]; for this reason,
many studies have used an amplified ELISA to measure
the amount of allergen in the air of indoor environments
[63, 64]. Collection with the ionizer device resulted in a
more concentrated sample, which could be assayed with
an ordinary ELISA [62]. A drawback of the ionizer, as
compared to pumps, is that the amount of allergen col-
lected cannot be calculated as nanograms per cubic metre
of air, but must be expressed as the total amount per sam-
pling period [62].
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Characteristics of Particles Carrying Cat
Allergens

Knowledge of the aerodynamic characteristics of the
major cat allergen is critical to understand the modality of
sensitization to this protein and to design adequate avoid-
ance measures (fig. 1).

Allergens produced by domestic animals such as the
cat (Fel d 1) and dog (Can f 1) are carried by large particles
of about 10 um or more in diameter (75% of the total
amount) and by small particles <5 um in diameter (ap-
proximately 25%) [65, 66]. These small allergen-carrying
particles are light and are thus readily airborne for long
periods after minimal disturbance of the indoor environ-
ment [65, 66].

Several studies have shown that cat (and dog allergen)
levels range between less than 1 pg and more than
3,000 pg/g of dust [41, 65, 66]. In some particular condi-
tions, such as during animal shows, in facilities used for
these events, the dog allergen (Can f 1) content can be
exceptionally high, up to 2,100,000 ng/g of dust, but it can
be reduced by proper cleaning [67].

Analyses carried out on airborne or settled dust have
shown that the levels of cat allergens are very high in
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homes housing these animals, but significant amounts of
these allergens have also been found in the majority of
houses where cats have never been kept. The presence of
pet allergens indoors also strongly depends upon the geo-
graphical area and characteristics of housing and pet own-
ership. Woodcock et al. [68] studied the levels of cat aller-
gens in houses in Ghana and in the United Kingdom. In
the United Kingdom, homes with cats contained much
higher allergen levels than did homes with cats in Ghana
(mean difference in Fel d 1: 275-fold). In the United King-
dom, houses with cats contained 77 times more Fel d 1
than did houses without cats; there was no difference in
cat allergen levels between houses with and without cats
in Ghana.

Detailed studies on the distribution, aerodynamic
properties and particle size of cat allergen-carrying parti-
cles in settled dust and in the air have been carried out by
Custovic et al. [65]. In the United Kingdom, the concen-
trations of the major cat allergen Fel d 1 were much lower
in houses without cats than in those with a cat (215- to
314-fold according to the site of sampling). In the homes
with cats, the highest levels of Fel d 1 were found in uphol-
stered furniture (range 7.1-6,000 pg/g) and living room
carpets (range 2.8-3,000 pg/g). Bedrooms contained low-
er levels of Fel d 1 in carpets and mattresses [65].

In homes without cats, the highest levels of Fel d 1 were
found in upholstered furniture in the living room (range
0.06-61.9 ug/g of dust). Airborne Fel d 1 was detected in
all houses with cats; the levels varied from 0.7 to 38 ng/m3
of air. Low concentrations of airborne Fel d 1 (range 0.24-
1.78 ng/m?3 of air) were also found in 22 of 75 living rooms
in houses without a cat [65].

The particle size distribution of airborne Fel d 1 on the
stages of the Andersen sampler is similar to that demon-
strated for Can f 1. Fel d 1 was mainly associated with
large carrying particles (>9 um in diameter) collected on
the first stage of the Andersen sampler, the percentage
being about 49% of the total allergen recovered. About
23% of the airborne Fel d 1 was carried on small particles
(<4.7 um in diameter) [65].

An important characteristic of cat dander particles is
that these can ‘stick’ to all available surfaces such as walls,
furniture and clothing, with consequent distribution of
cat allergens in indoor environments which should be the-
oretically ‘cat free’ (houses, schools, means of transport
and different public buildings) [63, 69-73]. This indirect
exposure to cat allergens in cat-free environments may
also be of sufficient magnitude to cause airway sensitiza-
tion and/or triggering of asthma exacerbation in already
sensitized patients [74]. Moreover, exposure to even low
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doses of allergen (such as that inhaled during indirect
exposure to pet allergen) might increase the degree of non-
specific bronchial hyperreactivity [75].

Threshold Levels of Cat Allergens

Studies on the characteristics of cat allergen particles
and the possibility of quantifying its amount indoors led
to attempts to define the threshold level of allergen that
causes airway sensitization and/or asthma exacerbation in
susceptible individuals [41, 76, 77] (fig. 2). However,
these suggested threshold amounts of cat allergens may
vary according to the individual degree of bronchial
hyperresponsiveness and the associated exposure, espe-
cially in adults, to other non-specific irritants such as
tobacco smoke, professional agents and indoor/outdoor
chemical pollutants [78]. This is the reason why a direct
correlation between exposure to large amounts of indoor
allergens, including those produced by domestic cats, and
the resultant development of allergic sensitization is gen-
erally easy to demonstrate, especially in children. In con-
trast, a direct relationship between exposure to these aller-
gens and the development of bronchial asthma is still
debated [78-80].

A large body of evidence suggests that atopic asthma is
more severe in sensitized patients exposed to higher levels
of allergens, especially those produced from indoor envi-
ronments [81-84]. Also, a familial background of atopy
may be an important factor facilitating the sensitization
process [85].

Studies have tried to determine if unsuspected cat
allergen exposure may be of clinical significance [86, 87].
Bollinger et al. [87] challenged patients in an experimental
cat exposure facility by using different amounts of cat
allergen. It has been demonstrated that airborne levels of
Fel d 1 of less than 100 ng/m3 were sufficient to induce
nasal and bronchial symptoms and significant changes in
lung function. Nevertheless, the suggested levels of cat
allergen inducing allergic sensitization in susceptible indi-
viduals and asthma exacerbation in already sensitized
patients ranged from 1 to 8 pg/g of dust (fig. 2) [11, 73].

‘Paradoxical’ Effect of Cat Ownership on
Allergic Sensitization and Asthma [38]

Studies have consistently shown a direct relationship
between exposure to mite allergens and development of
allergic sensitization; a strong association has also been
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Fig. 2. Risk levels for allergic sensitization and/or symptoms, according to the degree of exposure.

demonstrated between sensitization and asthma [89-92].
In contrast, several reports on farming communities in
Europe have shown that early contact with farm animals
induces a protective effect on the development of allergic
sensitization and bronchial asthma [93]. It has therefore
been suggested that this protection might be mediated by
high exposure to bacterial endotoxins [94, 95].

Several recent studies have suggested that early expo-
sure of children to allergens derived from domestic ani-
mals (especially cats) might induce a lower degree of aller-
gic sensitization to these proteins [96-98]. These results
have recently been confirmed also among preteenage chil-
dren [99]. Other studies have shown that children raised
in a house with 2 or more dogs or cats in the first year of
life have not only less allergic sensitization to the allergens
of these animals but also less sensitization to other com-
mon allergens [100]. Anyo et al. [101] demonstrated that
pet ownership in the first 2 years of life seemed to offer
some protection against sensitization to pollen.

6 Int Arch Allergy Immunol 2003;132:1-12

In particular, Platts-Mills et al. [102] demonstrated
that a high level of exposure to cat allergens in children is
associated with a lower risk of sensitization to cats. In
contrast, increasing exposure to mites was associated with
increased prevalence of sensitization to mite allergens.

An interpretation of these findings is that higher expo-
sure to cat allergen can determine the production of an
IgG and IgG4 antibody response without sensitization or
risk of asthma. This modified T helper 2 cell response
should be regarded as a form of induced tolerance. These
results were confirmed by Custovic et al. [103, 104], who
studied the relationship between current exposure to cat
allergen and sensitization to cats in a large population of
adults. Their results indicate that the prevalence of sensi-
tization to cats was significantly decreased in patients
exposed to the lowest and the highest levels of cat allergen.
In contrast, the risk of sensitization to cats was signifi-
cantly increased with medium-level exposure to Fel d 1.

Moreover, one of the studies from Custovic et al. [104]
provided further evidence that the proportion of subjects
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with skin test results positive to dust mite increases in par-
allel with the amount of mite allergens (a linear dose-
response relationship). Similarly, studies performed in
inner-city areas demonstrated that children are more like-
ly to become sensitized to cockroach allergens [105] or to
mouse allergens [106] if the exposure to these materials is
very high.

This particular relationship between exposure to cat
allergens and development of specific sensitization is also
confirmed by data from some large epidemiological stud-
ies. It has been demonstrated that the prevalence of cat
sensitization in countries with high levels of cat owner-
ship (such as Australia and New Zealand) is about 10%;
this value is relatively low when compared to the level of
sensitization of about 30% for dust mites [107].

It 1s important to outline that the observed lower risk
of wheezing among exposed than among unexposed
young children is consistent with a protective effect; how-
ever, in large epidemiological studies it could be partially
attributed to decisions made by allergic families to get rid
of an animal or avoid having a cat or dog [108-110].

Avoidance of Cat Allergens

Conflicting opinions still exist in the literature about
the efficacy of prevention strategies to avoid exposure to
the allergens of domestic animals, particularly cats.

Although the removal of cats from the domestic envi-
ronment is usually considered the first-line measure from
a clinical point of view, there are no documented reports
on the efficacy of cat removal in reducing clinical symp-
toms in highly sensitized patients. Moreover, many cat-
sensitized patients, particularly children, refuse to give up
their cats [112]. Other patients, despite the obvious source
of their symptoms, are often unwilling to recognize the
correlation between cat ownership and clinical symptoms
and consequently refuse to remove the cat [113]. Finally,
it has been shown that parents of cat-allergic children
(about 55%) deny that their child’s symptoms are wor-
sened by the cat’s presence [114].

These are the reasons why, in the majority of cases,
removal of cat allergen must be carried out with the cat in
situ. Moreover, even if the cat has been removed from the
environment, it is unlikely that cat allergen exposure will
be completely abolished. In fact, there is a large body of
evidence suggesting that cat allergen may be found in
many indoor environments where cats have been re-
moved for long periods.

Characteristics of Cat Allergen (Fel d 1)

Intensive avoidance procedures (replacing furniture
and blankets, vigorous vacuum cleaning, using air filtra-
tion systems) carried out after cat removal can significant-
ly reduce the levels of Fel d 1. However, it is unlikely that
cat allergens will be completely removed from a contami-
nated indoor environment.

Many studies have shown that the majority of domes-
tic environments (and some public places) where a cat has
never been kept may contain significant amounts of Fel
d 1. Moreover, some clinical data have demonstrated that
even the low levels of cat allergens which may be found in
indoor environments without cats are able to induce
respiratory symptoms in some highly sensitized patients.
Data on the paradoxical effect [88] of pet ownership clear-
ly demonstrated that moderate amounts of cat allergen
are more likely to be responsible for allergic sensitization
than high levels of this allergen. Our group and other col-
leagues have demonstrated that the clothes of cat owners
represent the main source for the dispersal of cat allergens
in cat-free environments [72]. These considerations sug-
gest that the removal of cat proteins from the clothes of
cat owners may be considered an important approach for
the prevention of dispersal of these allergens in animal-
free environments.

Against this background, we performed a study to eval-
uate the efficacy of different methods of cleaning (with
and without the use of water) different materials passively
contaminated by contact with cats (fig. 3). We demon-
strated that Fel d 1 could be completely removed from
contaminated cotton webs by simply washing them in
water [115]. In this experiment, no detergent was used, to
avoid possible chemical modifications of the allergen.
Also, we recently evaluated the efficacy of commercial dry
cleaning, which represents a very common cleaning mo-
dality in industrialized countries, by using the same study
design and a different type of material (wool). Dry clean-
ing was able to remove large amounts of Fel d 1 from con-
taminated wool fabrics but did not completely abolish cat
allergen contamination [116]. Further, Fel d 1 contamina-
tion of three control (previously nonexposed) wool rectan-
gles after dry cleaning suggests the possibility that cat
allergens can be transferred from other clothes during the
dry cleaning process [116].

Further studies are currently in progress to evaluate
alternative methods for cleaning pet-exposed materials in
order to reach a good balance between efficacy, low costs
and minimal damage to fabrics.

It has been suggested that washing cats may be an effi-
cient procedure to remove allergens from their body sur-
face [117]. Unfortunately, the amount of Fel d 1 rapidly
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increases after washing and returns to previous levels
within a few days. Therefore, in order to achieve a satis-
factory reduction of the allergen level, the cat should be
washed once, or even better twice a week [118]. It is
important to remember that such frequent washing is not
feasible because it induces serious dangerous effects on
the cat’s fur by altering the lipidic film.

The aerodynamic properties of cat allergens justify the
use of air filtration systems in indoor environments con-
taining a cat [119-121]. Air cleaners or filters remove sig-
nificant amounts of airborne Fel d 1, which represents the
main risk factor for inducing clinical symptoms in cat-
sensitized patients.

The use of a common furniture polish on either the
dusty surfaces or the cleaning cloth during dusting was
demonstrated to be useful in reducing the dispersal of

Int Arch Allergy Immunol 2003;132:1-12

both dust mite and cat allergens (Der p 1 and Fel d 1)
[122]. Fel d 1 allergen can be successfully removed from
hard floors by using electrostatic cloth sweepers, which
are now easy to find [123]. A summary of the possible
strategies and procedures to reduce exposure to cat aller-
gens is shown in table 1.

Conclusions

The problems associated with allergic sensitization to
pet allergens, particularly those of the cat, represent an
important field of research in respiratory allergy and have
a non-negligible relevance, also from a socioeconomic
viewpoint. It is true, in fact, that in principle, complete
allergen avoidance should result in complete control of
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Table 1. Measures to minimize exposure to cat allergen

Removal of cat(s) from the house

After removal, it is necessary to vacuum clean and wash all surfaces
(including walls) on which Fel d 1 may have accumulated

Carpets and upholstery must be cleaned and bedding must be
washed

If patients choose to keep the cat at home

Use a vacuum cleaner equipped with a HEPA filter! and double-
thickness bags in order to remove pet allergens from reservoirs

Remove carpeting from all environments and replace with linoleum
or wood flooring

Wash bedding in water weekly

Cats should be washed twice weekly to obtain a significant
reduction of Fel d 1 shedding

Cat beds must also be washed

Cat must be kept outdoors as much as possible and must not enter
bedrooms and living rooms

The indoor environment must be naturally ventilated

Washing (water or dry cleaning) the clothes of cat owners and
avoiding the use of allergen-contaminated clothes outdoors
prevent the dispersal of Fel d 12

The use of Allerpet/C® (Allerpet Inc., New York, USA) applied
directly on the animal to remove allergens has provided

symptoms, but it is also true that (for both practical and
affective reasons) complete avoidance is seldom feasible.
Therefore, it is important to define (1) what are the expo-
sure risk levels, and (2) what are the most effective mea-
sures for controlling exposure.

Several questions are still unanswered, especially as far
as characteristics of airway sensitization to cat allergens
are concerned. This problem needs to be solved in partic-
ular during the first months of life. In contrast, we
acknowledge an increasing awareness of the necessity to
protect domestic animals in the general population world-
wide with the increase in ownership of furred pets.

Unfortunately, the increasing presence of furred pets
indoors in many industrialized countries is associated
with an increasing rate of allergic sensitization to aller-
gens, including those produced by domestic cats.

It is likely that keeping domestic animals in relatively
small and insulated homes in urban areas increases the
rate of exposure to their allergens in comparison with
rural areas, where the animals usually live outdoors and
only on some occasions enter indoors.

controversial results

1

Polyethylene filters may be used in alternative to high-efficiency

particulate air (HEPA) ones [124].

2

Detergent solutions at 25 °C for at least 5 min can extract most of

the cat allergen from bedding [125].

In the next few years, further studies are necessary to
try to modulate the exposure to cat allergens so that pet

ownership does not constitute, in general, a risk factor for

public health.
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