Sensitization to indoor allergens and the risk for

asthma hospitalization in children
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Background: Hospitalization for asthma continues to present a major healthness appears to be closely linked to an
problem despite advances in our understanding that asthma is an inflammatosflergic diathesig.
disease of the bronchi and that exposure to specific allergens can induce and worsernThe prevalence of sensitization and
this inflammation. The role of sensitization to specific indoor allergens and hospithe clinical relevance of the allergen
talization for acute asthma in children is unclear.
Objective: The purpose of this study was to evaluate the independent contribugard to climate, living conditions, and
tions of sensitization to specific indoor allergens among children with asthma to theacial backgroun@8&8-1°In inner cities

risk of hospitalization for asthma.

Methods: The charts of 138 consecutive children with asthma, aged 5to 18 yearssially among blacks,

found in houses vary greatly with re-

across the United States, and espe-
cockroaches

seen at pediatric allergy clinics were reviewed to obtain the results of skin tests tseem to be the major source of indoor
cat, dog, cockroach, and dust mite allergens and the history of hospitalization faallergent® Dust mite allergens seem to
asthma within the year prior to the clinic visit. Logistic regression analysis was usede more common in humid are&¥:'*

to examine the association between indoor allergen sensitivity and other factors, andAlthough sensitization and exposure

the risk of hospitalization for asthma.

to indoor allergens have been sug-

Results: In univariate analyses, hospitalization for asthma was significantly gested to be important risk factors for
associated with cockroach sensitivity (odds ratio [OR]2.2; 95% confidence
interval [CI] = 1.1, 4.3); cat sensitivity (OR: 2.9; Cl= 1.3, 6.4); black race (OR
2.4; Cl= 1.1, 5.1); public aid/self pay (OR 2.3; Cl= 1.1, 4.9) and age, (OR [per
year increase in ageg 0.8; Cl= 0.7, 0.9). In a stepwise multiple logistic regression
analysis, only cat sensitivity (OR 3.8; Cl = 1.5, 9.2), age (OR= 0.8; CI= 0.7,
0.9) and race (OR= 3.2; Cl = 1.4, 7.5) entered into the model as significant

independent predictors.

acute asthma requiring emergency
treatment, few studies have evaluated
the relationship between sensitization
to indoor allergens and asthma hospi-
talization!? Sporik et al demonstrated
that a majority of children admitted to
a hospital in Dorset, United Kingdom

Conclusion: Sensitivity to cat allergen may be an important determinant for were exposed and sensitized to dust
asthma hospitalization in children. Sensitization to cockroach allergen per se wasite and cat allergen. In that study,
not found to be an independent risk factor. As observed in previous studies, youngeockroach or dog allergen sensitivities
and black children were at increased risk of hospitalization for asthma.
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INTRODUCTION

There has been a great deal of concern
in recent years about increases in
asthma prevalence, hospitalization,
and mortality in childrert.Hospitaliza-
tions for asthma among all children in
the United States increased by 28%
from 1980 to 1993. In 1993, among
persons aged 5 to 14 years, blacks
were 3.4 times more likely than whites
to be hospitalized for asthma, and 4
times more likely than whites to die
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from asthma. It has been suggested
that factors such as air pollution, poor
compliance with medications, poor ac-
cess to health care, and airway inflam-
mation after exposure to inhaled aller-
gens or respiratory viral infections may
underlie these increasgd. Studies
have focused on the indoor environ-
ment because individuals spend a large
part of their lives indoors. A wide
variety of elements in the indoor
environment, such as house dust mites,
cat, dog and cockroach allergens, to-
bacco smoke, and nitrogen dioxide,
have been associated with asthifia.
Even in children who have been
asymptomatic andhave no history of
clinical allergy, airway hyperresponsive-

were not evaluated. This report evalu-
ates the role of specific sensitization to
indoor allergens in relation to the risk
of hospitalization for asthma in chil-

dren.

METHODS

This is a retrospective study of chil-
dren with asthma aged 5 to 18 years
seen in the allergy outpatient clinics of
the University of Chicago Children’s
Hospital over a &-year period. Those
included in the study were consecutive
patients who had their pulmonary
function evaluated to confirm the diag-
nosis of asthma and assess the degree
of severity of asthma. Children with
specific respiratory diseases such as
vocal cord dysfunction, cystic fibrosis,
tuberculosis, bronchiectasis, sickle cell
disease, congenital heart disease, im-
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munodeficiency, bronchopulmonary
dysplasia, and anatomical variations
were excluded. The study population
included 159 children with a con-

firmed diagnosis of asthma; complete
data about hospitalization was avail-
able on 138. The patients were classi-
fied as to whether they were hospital-
ized during the 12 months prior to their
clinic visit or not. Suburban versus ur-

ban residence was determined by zip-
code; if the home was in one of 55
zipcodes that lay within the Chicago
city boundaries, residents were consid-
ered to be urban dwellers. Children
were grouped as either on public aid/
self pay or as having commercial in-
surance.

Immediate wheal and flare skin tests
were performed on the forearm by the
prick-puncture method with a bifur-
cated needle and glycerinated full
strength mixed (German and Ameri-
can) cockroach, cat, dog, and dust mite
(D. farinae and pteronyssinus aller-
gens (Bayer; Spokane, WA). The
wheal diameters observed at 15 min-
utes were compared with skin test re-
actions produced by a positive re-
sponse to histamine (10 mg/mL)
control and a negative response to phe-
nol-saline-human serum albumin con-
trol. Wheal diameters greater than or
equal to the histamine control were
considered positive. All the eligible
patients denied use of oral medications
containing antihistamine and had ac-
ceptable histamine responsesy mm
above the negative contrdt}®

Statistical Analysis

Analysis of the frequency of sensitiza-
tion to cockroach, dust mite, dog and
cat allergen, and its association with
the risk of hospitalization for asthma
was performed using chi-square tests
and logistic regressiott. Odds ratios
and 95% confidence intervals for the
odds ratios were derived. Student’'s
test was used to compare the mean age
of hospitalized and nonhospitalized
children. Stepwise multiple logistic re-
gression analysis was performed to
evaluate and adjust for the effects of
the following confounding variables:
age, sex, race, area of residence, and

type of medical insuranc® values=
.05 were regarded as statistically sig-
nificant. The analyses were performed
using the SAS statistical software
package (SAS Institute; Cary, NC).

RESULTS

Factors Related to Hospitalization
for Asthma
Of the 138 children who were evalu-
ated, 76 (55%) were hospitalized for
asthma within the previous year of the
first clinic visit. Sixty-eight (49%) of
the 138 children were sensitized to
cockroach (Table 1). Forty-four (65%)
of the 68 children who were sensitized
to cockroach were hospitalized com-
pared with 32 (46%) of the 70 who
were not sensitizedy? = 4.29,P =
.038). Similarly, there was a signifi-
cant difference between cat-sensitized
children and non-cat-sensitized chil-
dren in the proportion who had been
hospitalized; 29/40 (72%) versus 47/98
(48%) (x> = 5.96,P = .015). In con-
trast, sensitivity to dust mite or dog
allergen was not significantly associ-
ated with hospitalization. Cockroach
allergen sensitivity was significantly
associated with the black racg?(=
9.8,P = .002) as well as with children
who were on public aid/self payf =
7.1,P = .008). Cat sensitivity was not
related to race or insurance status.
One hundred (72%) of all the chil-
dren were black. There was a signifi-
cant difference between the black chil-
dren and the non-black children in the

Table 1. Characteristics of Study Subjects
Number (%)

Variable

Positive skin test

Cockroach 68 (49)
Dust mite 75 (54)
Dog* 23 (17)
Cat 40 (29)
Residence (urban) 110 (80)
Race (black) 100 (72)
Insurance (Medicaid/self pay) 96 (70)
Age mean * SD# 10.1 = 2.9
Sex (male) 89 (65)

* 2 cases had missing data.
# SD = standard deviation.

rate of hospitalization for asthma, 61/
100 (61%) versus 15/38 (39%)4 =
4.32,P = .038). Similarly, 60% of the
children on public aid/self pay were
hospitalized compared with 40% who
had commercial insurancg¥ = 4.39,

P = .036). Sex and urban/suburban
residency were not significantly re-
lated to hospitalization for asthma. The
mean age of children hospitalized was
lower than that for nonhospitalized
children (9.5 versus 10.9 years,=t
2.91,P = .0004).

Risk Factors for Asthma
Hospitalization

Table 2 presents the odds ratios for
admission to the hospital for asthma
within the previous 12 months when
analyzed according to the subject’s
skin test reactivity to indoor allergens
(cockroach, dust mite, dog, and cat),
urban or suburban residence, race, type
of insurance, age, and sex. In this study
group, the odds of hospitalization were
2 times greater for a cockroach-sensi-
tive child than for a child with negative
sensitivity to cockroach allergef® (=
.026). The odds for children sensitized
to cat allergen were 2.9-fold greater
than for those not sensitizedP (=
.010). Dust mite or dog allergen-sensi-
tive children were not at increased risk
of hospitalization for asthma.

A black child was more likely to be
hospitalized for asthma than a non-
black child, (OR= 2.4, P = .025).
Similarly, a child on public aid/self
pay was more likely to be hospitalized
for asthma than a child on commercial
insurance (OR= 2.3, P .024).
Younger children were more likely to
be hospitalized for asthma than older
children @ = .005). There was no
increased risk of hospitalization for
asthma in boys or children living in the
urban area. When the relative contri-
butions of the subject’s skin test reac-
tivity to indoor allergens and other fac-
tors were analyzed by stepwise
multiple logistic regression analysis
(Table 3), only cat allergen sensitivity
(OR = 38, P .004), black race
(OR = 3.2,P = .008), and age (OR
0.8,P = .001) entered into the model.
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Table 2. Odds Ratio for Admission to the Hospital for Asthma Exacerbation (Univariate)

Risk Factor Odds Ratio 95% CI* P Value

Positive skin test

Cockroach 2.18 (1.10, 4.32) 0.026

Dust mite 0.86 (0.44, 1.68) 0.654

Dog 1.66 (0.65, 4.22) 0.290

Cat 2.86 (1.29, 6.36) 0.010
Residence (urban) 1.86 (0.80, 4.29) 0.149
Race (black) 2.40 (1.12, 5.15) 0.025
Insurance (Medicaid/self pay) 2.34 (1.12, 4.92) 0.024
Age (per year) 0.83 (0.73, 0.95) 0.005
Sex (male) 1.29 (0.64, 2.60) 0.478

* Cl = confidence interval.

DISCUSSION

These data extend previous findings,
showing not only that sensitivity to
indoor allergens is common in children
with asthma, but also that hospitaliza-
tion for asthma is significantly associ-
ated with specific IgE response to cat
and cockroach allergens. This relation
persisted in the case of sensitization to
cat but not to cockroach allergen after
we have controlled for potentially con-
founding sociodemographic factors.
Furthermore, we have confirmed find-
ings that younger and black children
are at increased risk of hospitalization
for asthmd. A limitation of this study

is that respiratory viral infections, al-
lergen exposure, air pollution, and ac-
cess to and compliance with medical
care were not evaluated. The use of
clinic populations may also limit the
generalizability of the results.

Clinical and epidemiologic studies
have demonstrated that sensitization
and exposure to indoor allergens are
risk factors for acute asthma requiring
treatment in the emergency depart-
ment!®!> Geographic and sociodemo-

graphic variations in the distribution of
allergens in homes of children with
asthma have resulted in some discrep-
ancies in the results of these studies.
For example, Nelson et al demon-
strated that cat allergen may not be
associated with acute asthma in chil-
dren in Tampa, Florida, possibly con-
founded by dust mite and cockroach
allergens?® On the other hand, Gelber
et al found that the presence of specific
IgE to mite, cat, and cockroach
was associated with acute asthma in
114 adults who visited an emergency
department in Wilmington, Dela-
ware?®

Most previous studies have not gone
beyond the emergency department or
clinics to hospitalized children to eval-
uate the risk of allergen sensitization
for asthma admission. In one study,
Sporik et al evaluated 82 children ad-
mitted to the hospital with exacerba-
tions of asthma and suggested that con-
tinued exposure to house dust mite or
cat allergen in sensitized children with
asthma may be associated with the risk
of admission to the hospital in the

Table 3. Odds Ratio for Admission to the Hospital for Asthma Exacerbation (stepwise

multiple logistic regression analysis)

Risk Factor Odds Ratio 95% CI* P Value
Positive skin test
Cat 3.77 (1.53, 9.25) 0.004
Race (black) 3.18 (1.35, 7.49) 0.008
Age (per year) 0.77 (0.67, 0.90) 0.001

* Cl = confidence interval.

United Kingdom!? In their study ex-
posure to cat allergen alone at home
was not a risk factor for asthma admis-
sion, but strong sensitization to cat al-
lergen alone was an important determi-
nant for asthma admission. In our
study, a skin test was considered pos-
itive if the wheal diameter was at least
5 mm larger than the negative control
wheal.

Our findings are in agreement with
surveys that have found that 15% to
30% of allergic populations have pos-
itive skin tests to cats and dogs, and
that positive skin tests to cats are twice
as common as to dod%Possibly, be-
cause of the low prevalence of dog
sensitization, there was no demonstra-
ble relation between dog sensitization
and asthma hospitalization. Since we
did not measure the cat allergen on the
clothing of these children on arrival at
the hospital (assuming that was the
clothing they were wearing at the time
of onset of the acute asthma) or the cat
allergen level in the environment in
which the acute asthma occurred, we
can only speculate that they may have
been exposed to cat allergen prior to
their hospitalization. Because cat aller-
gen is sticky, and may be carried on
clothing, clinically significant concen-
trations in schools and also homes with
and without cats have been demon-
strated in a number of studiés!® Al-
ternatively, cat allergen sensitivity
may select the highly atopic child who
is reported to be prone to severe
chronic asthma&®

Dust mite sensitization was the most
common among the four allergens we
tested, which is consistent with the lit-
erature®!® Despite the high prevalence
of sensitivity, dust mite allergens are
barely detectable in the homes of chil-
dren with asthma living in Chicadb.
Michel et al have also recently sug-
gested that sensitivity and high expo-
sure to dust mite allergen without con-
comitant exposure to endotoxin in
house dust may not be clinically rele-
vant in asthma! Cross reactivity be-
tween dust mite and other allergens
like cockroach has been report&d.
Despite these reports, it was surprising
to us to find no relation between dust
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mite sensitivity and hospitalization for
asthma, which is in contrast with pre-
vious reports? Dust mite is the only
indoor allergen for which it has been
demonstrated that avoidance leads to
beneficial results® It could therefore
be possible that these children were in
homes with low levels of the allergen
due to avoidance measures or more
likely due to regional or seasonal dif-
ferences in the distribution of dust mite
allergen. More prospective studies
evaluating consecutive children hospi-
talized with asthma are needed to clar-
ify the clinical relevance of dust mite
sensitivity in asthmatic children in
homes with low prevalence of the al-
lergen.

Our results are consistent with stud-
ies showing that sensitization to cock-
roach allergen is common in children
with asthméf:® It further confirms the
reports of others that cockroach aller-
gen sensitization is associated with
asthma morbidity in children with
asthmal® Despite these findings, skin
test reactivity to cockroach allergen
was not independently associated with
hospitalization for asthma possibly due
to sample size or intensity of exposure.
Our results are consistent with studies
showing that cockroach allergen sensi-
tization is higher in disadvantaged and
black children, a population that has
been identified as having increased
asthma morbidity-:6

These results suggest that sensitiza-
tion to indoor allergens like cat and to
some extent cockroach allergen may
partly explain the increased morbidity
in children with asthma. Avoidance of
cockroach allergens by patients with
cockroach sensitive asthma may re-
duce the risk of acute asthma episodes
as has been demonstrated with dust
mite-related asthm&:?* Although we
would like to think that removing an
animal from a home should be a rela-
tively simple matter, virtually all fam-
ilies respond to this recommendation
with some degree of emotion. Further,
even if a child is able to avoid animal
exposure at home, the danders are so
common that some degree of exposure
outside the home, for example in the
school, is inevitablé® Medications

will usually be effective in these situ-

ations and, if not, immunotherapy may
provide added relief and should there-
fore be considere#.
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