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To determine the importance of unnoticed exposure to cat, we studied 20
patients with a history of respiratory allergy. All the patients had a positive
prick test to cat dander extract, and none of them kept cats as pets. The
prick test was carried out with a dander extract from cat at a concentration
of 100 BU/ml. The specific IgE was determined by the commercially
available Pharmacia CAP System. We carried out a conjunctival challenge
test. The concentration of Fel d 1 was quantified in dust samples from

the patients’ homes by a commercially available method. The patients were
reassessed in order to establish a relation between exposure and
symptoms. and concealed allergen sources. Sixteen patients showed
significant levels of Fel d | in their homes (mean of 3.35 pg/g of dust). The
conjunctival challenge test was positive in 15 patients. These patients
showed an exposure mean of 0.4 pg/g of dust. The mean levels of specific
serum IgE were higher in those patients with a positive challenge than in those
with a negative challenge (P =0.0145). In nine reassessed patients. a
relation was established between natural exposure and the onset of the
symptoms. A possible hidden allergen source was established in [1 patients.
Hidden exposure to cat allergen may play a role in the symptomatology

of many atopic patients, and investigation of sensitization to Fe/ d 1 should
be included in the routine allergologic evaluation of all patients with
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asthma or perennial rhinitis.

During the last few years, we have observed the
existence of patients with perennial respiratory al-
lergy whose clinical evolution could not be satisfac-
torily explained by the results of allergologic evalu-
ation with the series of pneumoallergens commonly
used. The possible existence of one or various hid-
den allergens was then considered. These allergens
must be potent, ubiquitous. and difficult to detect by
clinical history. A candidate that fulfils these require-
ments is the major cat allergen.

The major cat allergen, Fel d 1. is actually consid-
ered a ubiquitous allergen, present in significant
levels in dust samples from homes where the animal
has never been kept (5, 12, 14. 22), and various
authors have demonstrated that the levels can re-
main significantly high in dust for a long time (18, 21)
and that the allergen is very stable.

On the other hand, sensitization to Fe/ d 1 seems
quite high in the allergic population of the Occidental
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countries. In different studies, it has been placed at
20-30°, of asthmatic patients (3. 9), and some stud-
ies carried out in Spain give figures of around 2.5°,
for atopic patients (4)

The great prevalence, ubiquity, and stability of the
allergen and its sensitization potency point to the
possibility of hidden exposure, which is difficult to
detect by clinical history, but which could be respon-
sible for the symptoms of some patients with asthma
or rhinitis.

To validate this hypothesis, we carried out a study
in 20 patients with skin sensitivity to Fel/ d 1; none
of them referred in the first anamnesis to a relation
between their symptoms and exposure to cat, and no
cat was present in their usual environment. Our main
objectives were to: 1) evaluate the etiologic respon-
sibility of Fel d 1 sensitivity in patients with respira-
tory allergy and for whom the clinical history showed
no relation with a cat environment, 2) determine the
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unnoticed exposure level in the home, and 3) deter-
minc the relationship between the distinet para-
meters studied.

Material and methods

Patients

For 2 months. we carried out skin tests (prick test)
on all our patients with respiratory symptoms who
had no known relation with cats, and whose clini-
cal evolution did not agree with the results of the
allergologic evaluation with the series of pneumoaller-
gens that we used.

Twenty patients with positive skin tests to cat
allergen. and with a history of asthma, or perennial
rhinitis, or both, were sclected. The ages ranged be-
tween 13 and 56 years with a mean of 24 years.
There were 11 females and nine males. All but two
of them showed sensitization to pneumoallergens
other than Fel d |

Diagnostic methods

The prick test was done by the puncture method
with Dome-Hollister lancets. Cat dander extract
was used at a concentration of 100 BU ml (BU =
biological units used by the laboratory supplier for
the biological standardization of the cat dander ex-
tract: 100 BU ml is equivalent to 10 BU 'ml by the
Brighton method). as supplied by Alergia ¢ Inmu-
nologia Abello SA. Physiologic saline solution and
hydrochloride histamine at a concentration  of
10 mg'ml were used as controls. The reading was
carried out after 20 min, and the test was considered
positive if the wheal obtained was the same size as
or greater than that of histamine, in agreement
with the Scandinavian method (D). and its minimum
diameter was at least 3 mm in length.

The serum specitic Igl was quantified by the com-
mercially available Pharmacia CAP System. Al tests
were carried out simultancously and duplicated in
order to avoid mtra- and intertest variations. Levels
of Z0.7 kU ml were considered significant.

In the conjunctival challenge test. the same extract
as i the prick test was used. Three dilutions were
prepared with lyophilized extract of 30 BU. using
sterile physiologic saline solution at 10, 2. and
0.4 BU ml respectively. These dilutions were not
used 72 h after their preparation. Before the test. we
ensured that the patients were asymptomatic and
that the conjunctival mucosa was whole. A drop of
sterile physiologic saline solution was administered
as a negative control. Afterwards, the administration
of the different allergen concentrations was carried
out at intervals of 30 min. beginning with the most
dilute. The unequivocal presence of signs and symp-
toms of conjunctivitis (hyperemia. pruritus, and epi-
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phora) was considered positive. Previously, the irri-
tation capacity of the preparation had been tested in
five controls with negative skin tests. The test was
considered negative if no response was obtained at
a concentration of 10 BU/ml.

To evaluate the level of exposure to the allergen,
we quantified the concentration of Fel/ d 1 in dust
samples from the patients’ homes. Material supplied
by a commercial company (Dea-Test, Alergia ¢ In-
munologia Abelld SA) was used, the patients were
previously instructed on the method of collecting the
samples (with a vacuum cleaner during 3 alternate
days in a week), and samples from the most con-
venient places were collected then. The samples were
sent to the reference laboratory, where the concen-
tration of the allergen was quantified by solid-phase
ELISA with monoclonal antibodies. The method
has a high specificity and sensitivity. as previously
reported (2, 10, 20). As a comparison, the level of
Fel d 1 was determined by the same method in six
homes where cats were kept. Levels lower than
0.05 pg/g of dust were considered nonsignificant.
Higher levels of exposure were considered as mild
(0.05-0.2 pgg). moderate (0.2-2 pgg), high (2-
10 pg g). or very high (> 10 pgg).

All patients were reassessed at a follow-up visit,
by means of a directed anamnesis, to establish any
unnoticed relation between natural exposure to cat
environments and clinical worsening, and to dis-
cover unnoticed allergen sources in their homes.

The statistical treatment of the data was carried
out with the Wilcoxon nonparametric test (Wilcoxon
rank sum test) and the Pearson test for correlations.

Results

The results of the Dea-Test showed that 16 patients
(R0° ) had significant levels of Fel d 1in their homes.
Nine patients (43,) showed moderate leveis, and
three patients (13°) high or very high levels
(Table 1). The results obtained from home with do-
mestic cats were significantly higher. with a mean of
2353 pg g (P<0.001).

The determination of specific Igk showed that
all but two patients had significantly high levels.
The average level was higher in patients with a posi-
tive challenge test than in those with a negative
one. These differences were statistically significant
(P=0.01).

The conjunctival challenge test was positive in 135
patients (75°,), showing that sensitization had a
clinical explanation.

No significant relation was found between expo-
sure levels and specific 1gE levels (P =0.40), or be-
tween exposure levels and results of the conjuncti-
val challenge (P =0.44).

A relation between evident natural exposure to



Table 1. Results of quantification of Fe/ d 1 in dust samples from the patients homes,
specific IgE, and conjunctival challenge in 20 patients with positive skin prick test to cat
dander extract, and without apparent cat exposure

Specific
Levels of Fel d 1 IgE (Cap) Conjunctival

Patient no. {ug/g of dust) ku/t challenge

1 0.06 33

2 0.08 0.7 -

3 <0.05% 0.7 -

4 0.40 92 +

5 0.2 44 +

6 0.1 1.6 +

7 0.1 14 +

8 <0.05% 4 +

9 28 2.7 -
10 0.23 5.4 +
1 0.3 27 -
12 <0.05* 94 +
13 127 3 +
14 1.82 327 +
15 0.26 77 +
16 220 0.3 -
17 0.39 100 +
1 <0.05% 2 +
19 18 04 +
20 0.3 1.14 +
Mean+so 335+7.9 16.4429.5

* Levels lower than 0.05 pg/g of dust were considered nonsignificant
SD: standard deviation.

cats and symptomatic worsening could be estab-
lished in nine of the 15 patients with positive con-
junctival challenge reassessed in a follow-up visit
(60°,). In the rest, no evident exposure was estab-
lished. None of the patients with a negative conjunc-
tival challenge noted a relation between natural ex-
posure to cats and the symptoms.

When the patients were asked about the possibil-
ity of a hidden allergen source in their homes, nine
denied it although they could not exclude the pos-
sibility, six confirmed the presence of cats in the
neighborhood. and five confirmed that frequent visi-
tors to their home kept cats.

Discussion

All our patients were sensitized to Fel d 1: however,
none of them referred in the first anamnesis to hav-
ing lived with cats or their connection to the onset
of the symptoms. This suggests that the clinical his-
tory may not be sensitive enough in the detection of
these cases. Data published by other authors indi-
cate that only 54°, of sensitized patients show a
compatible history (4).

All but two patients showed significant levels of
specific IgE in serum. These levels have no relation
to the degree of exposure. This agrees with the fact
that sensitization depends on the concurrence be-
tween exposure and individual factors.

Exposure in cat allergy

The values of Fel d | obtained in dust samples
from the patients’” homes agree with those previously
published for homes without cats (5, 12. 18, 22).
Eighty per cent of the patients showed significant
levels; and 60°, showed exposure levels considered
moderate or high. These results confirm the possi-
bility of unnoticed exposure and the utility of the
determination of allergen levels in domestic dust
samples. using the commercial methods available, to
reveal hidden exposure. Previously. it has been re-
ported that Fel d 1 can be transported by people or
objects (7). In 11 of our patients, we found evidence
of a probable allergen brought into homes by fre-
quent visitors who had regular contact with cats.

Pollart et al. suggested that doses of approximately
2 pg'g, commonly observed in homes without cats,
could be a sensitization risk factor (15). Our patients
had an exposure mean of 3.35 pg/g. which agrees
with previous observations. But. if we exclude the
patients with the highest mean levels (nos. 9 and 19),
the mean exposure was substantially lower (0.55 pg
¢+ 0.69). Since no other exposure sources were iden-
tified, it is likely that many of our patients were
sensitized by exposure to these levels over long
periods. The importance of the length of exposure
has been stated in other papers (6).

The conjunctival challenge test was positive in
75°, of our patients. In nine of them, a relation was
established between natural cat exposure and the
onset of acute symptoms. None of them had men-
tioned this in the first anamnesis. probably because
they also had symptoms in places where apparently
there was no cat. These data suggest that at least
some of the clinical manifestations were motivated
by hypersensitivity to Fel d 1 in our patients.

t is more difficult to demonstrate that the levels
detected in the homes could trigger clinical symp-
toms. The symptomatology depends, above all, on
the concentration of the allergen in the air, which is
related to the amount present in dust, but this rela-
tion varies in each home, according to the grade of
ventilation, accumulation of dust. and other factors
(11, 16. 17). The mean concentration to which our
patients, with significant levels and a positive con-
Junctival challenge test (if we exclude case no. 19,
who showed unusually high levels), were exposed
was about 0.4 pg'g dust. For some authors, the con-
centration of Fel d 1 that can be achieved with the
figures in our study would probably be hardly rel-
evant to the induction of acute symptoms (21, 23),
but one must not forget that people spend 40, of
their time at home; therefore. it can be estimated that
the accumulated amount, inhaled after several days.,
may be important and may contribute to the wors-
ening of the patients’ symptoms.

Recently, Munir et al. suggested that the inhala-
tion of 0.5 ng/h can produce clinical symptoms (12),
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and lhre & Zetterstrom (%) established that the in-
halation during 1 week of 17, of the allergen that
produces acute symptoms in the bronchial challenge
test can induce bronchial hyperreactivity. It is prob-
able that the accumulated amount inhaled by our
patients was within the range of the different amounts
described in the literature (13, 19). New studies are
needed to determine whether such low concentra-
tions, continually inhaled for hours, are capable of
triggering symptoms: however, our data suggest the
necessity of investigating hypersensitivity to Fel d 1
and unnoticed exposure to cat allergen in all patients
with symptoms of asthma, perennial rhinitis, or both
disorders.
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