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Environmental allergen avoidance in
allergic asthma

Ad Hoc Working Group on Environmental Allergens and Asthma*

Asthma morbidity and mortality has increased over thecan be induced in sensitized asthmatic subjects by inhal-
past 2 decades in all age groups but especially in childreing extracts of these aeroallergéfd’
who live in the inner city:> This has occurred despite bet- ¢ Epidemics of asthma have been associated with
ter understanding of the pathophysiology of the diseasunusually heavy and widespread exposure to airborne
and the availability of better treatment modalities. Theallergens such as soybean debgis.
reasons for these trends are complex but include inapprc ¢ Sensitization, with production of specific IgE anti-
priate medication use, increased exposure to indoor anbodies, is a strong risk factor for acute severe asthma,
outdoor pollutants, poor access to quality medical careespecially when these sensitized persons are exposed to
and increased environmental allergen exposure. As high concentrations of allergen in their horh3?
result of this increase in the prevalence of asthma, medici ¢ The severity of chronic asthma and airway hyperre-
organizations throughout the world have issued guidelinesponsiveness correlates with the degree of sensitivity to
describing optimal asthma management; all of thesdndoor allergend3.25.26
guidelines include environmental allergen avoiddce. » Asthmatic symptoms, peak expiratory flow rate, and
Environmental allergen avoidance is one of the 4 pri-bronchial hyperresponsiveness improve when patients avoid
mary goals of good asthma management recommended environmental allergens to which they are allegit
all asthma guidelines, including the National Asthma Edu- Case control studies have shown an association
cation and Prevention Program sponsored by the Nationbetween acute asthma exacerbations and IgE-dependent
Heart, Lung and Blood Institute of the National Institutessensitization to indoor allergens. Gelber &t abmpared
of Health? It is clear that both physician and patient efforts 114 patients with asthma receiving care in an emergency
are needed to implement these guidelines and to maldepartment to 114 age- and sex-matched control patients
environmental avoidance a reachable §dalThe pur-  treated in the emergency department for other reasons.
pose of this article is to inform physicians and patientsThe rate of sensitization to one of 3 indoor allergens was
with asthma about the importance of environmental aller39% in the patients with asthma and 4% in the control
gen avoidance in the treatment of allergic asthma. subjects (OR 14p < .001). The risk of sensitization was
largely restricted to homes with high levels of allergen.
Call et a¥2 conducted a similar study on 144 children who
asthma were cared for in an inner-city emergency department.
The association between environmental allergensFifty-eight percent of children with asthma had IgE anti-
IgE-mediated hypersensitivity, and asthma is supportebodies to mite, cockroach, or cat allergens compared with
by the following evidencé: 19% of control patients. Seventy-nine percent of home
» Between 60% and 80 % of adults and children withdust samples contained excessive mite allergen, and 87%
asthma have 1 or more positive immediate wheal-andcontained excessive cockroach allergen; concentrations
flare skin test responses to environmental allerg§e#s.  were similar in the homes of asthmatic and control sub-
» Bronchial challenge studies show that acute asthmjects. Of 35 children with asthma whose homes were sam-
pled, 21 (60%) were both sensitized and exposed to these
allergens compared with 3 of 22 (14%) control children
(OR 9.5,P < .001). Nelson et & compared 29 children,
From the American Academy of Allergy, Asthma and Immunology. ages 3to 16 years, first seen in a Florida emergency
*The Ad Hoc Working Group on Environmental Allergens and Asthma is department with acute asthma with 25 control Subﬁcts_
cgmposed of Peyton A. Eggleston, MD, chlair; Peter S. Creticos, MD; They found that sensitization to mitéd;ternariaspp, and
Richard Lockey, MD; Thomas A. E. Platts-Mills, MD, PhD; Albert Shef- . .
fer, MD; Virginia S. Taggart, MPH, National Heart Lung and Blood Insti- COCkroaCh aIIergens was associated with acute asthma
tute; Annette Miller, Allergy Control Products, Inc; Armin Clobes, sc that required emergency treatment. O’Hollaren ét al
Johnson, Inc; William Scheuttenberg, Honeywell, Inc; and Theodore J.reported a strong association between exposure to high

Relationship of environmental allergens to

Shapas, PhD, The Clorox Co. , . ambientAlternariaconcentrations and fatal and near-fatal
Respggrt)zrequests: AAAAI Executive Office, 611 E Wells St, Milwaukee, WI asthma. Taken together, these studies demonstrate that
J Allergy Clin Immunol 1999:103:203-5. cockroach, mite, catlternaria spp, and other allergens
1/1/94898 are common in homes and that a combination of exposure
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and sensitization to 1 or more of these allergens markedallergen avoidance in homes suggest that asthma mor-
ly increases the risk of morbidity from asthma. bidity can be reduced when exposure to a single indoor
allergen is reduced, even when exposure to other aller-
gens is not altered. In 5 controlled clinical trials in which
Allergenic proteins are found in component parts of mite populations or allergen concentrations have been
biologic organisms (plant pollens and mold spores) ancreduced at least 100-fold, asthma symptoms or airway
in the excretions of furred animals, mites, and hyperresponsiveness were impro¢éd?In others, mite
insects35.36 They become airborne on particles of vary- allergen levels were not reduced significantly, and symp-
ing size that are characteristic of the source. For examplecoms were unchangef:3! Therefore avoidance mea-
most particles carrying house dust mite and cockroactsures directed at 1 allergen, without other exposure
allergens are relatively large (30n) and settle quickly, changes, appear to modify chronic asthma.
and therefore exposure is largely confined to intimate
exposure to fabrics in bedding or carp®t37 Animal
allergens are found on small buoyant particles (1 {20 Although environmental allergen avoidance is includ-
that remain airborne and are widely distributed ed in both the Unites Stafesnd internationéltreatment
indoors38:39 Pollen and mold spores range from 6 to 150 guidelines, adherence by physicians and patients to these
pm, but they are buoyant and can be found in indoor anacecommendations needs improvement. Patients often
outdoor air sample¥.40 Thus indoor and outdoor envi- report that they are adherent, but home inspection shows
ronments contain a complex mixture of particles carryingmuch less adherence than patient self-re§d@swith-
a variety of allergenic proteins. Assays are available toout formal educational programs, no patient had installed
allow individual allergens to be measured accurately inmattress cover&?With the usual clinic-based education-
house dust samples and in indoor and outdoor air sampleal efforts, Korsgaafifound that only 17% had installed
These assays make it possible to estimate individual envia mattress cover. Huss e &und similar figures but
ronmental allergen exposure and to assess the effectivealso found that the adherence could be increased to 27%
ness of environmental allergen abatement programs. with repetitive clinic-based education and to 39% with a
computer-based educational program. Adherence to
allergen avoidance advice is generally not as good as
ronment with medication. For example, in a clinical trial that
House dust mite allergen exposure is much greater irachieved better than 95% adherence to medication regi-
bedding than elsewhere in the home. The most effectivimens, no more than 48% of families had installed mat-
method to reduce mite allergen levels in bedding is totress cover3? Thus with specific clinic-based education,
install impervious covers over the mattress, pillow, andbetween 17% and 27% of patients will adhere to recom-
comforter and to wash sheets, pillow cases, blankets, anmendations for environmental avoidance, whereas more
mattress pads at least weekly. By doing so, mite allergelintensive clinic-based education in highly motivated
exposure can be reduced 100- to 1000-fold within apatients may increase adherence to 48%. With such low
month and will remain low for 6 to 12 months. Washing rates of adherence, the therapeutic potential demonstrat-
bedding with cold water reduces house dust mite allergeted in clinical trials of allergen avoidance is not likely to
concentrations by 100-fold, but mite infestation is not be realized in clinical practice without more concerted
affected, and the mite allergens reaccumulate within 2action on the part of both clinicians and patients. As with
weeks37.41 At water temperatures of 130°F or higher, other therapies, adherence to allergen avoidance should
mites are killed, and allergen reaccumulation is slof¥ed. be improved by providing more concentrated education,
Maintaining indoor humidity below 50% will reduce simplifying recommendations, and developing a partner-
mite allergerf2 Acaracides are less effective in reducing ship between physician and patient.
mite numbers and allergen concentratiéwhen a cat is Therefore the AAAAI:
removed from a home, allergen concentration decrease <« endorses the National Asthma Education Program
steadily over 6 months to 100- to 1000-fold lower lev- asthma management guidelines, which recommend that
els44Less is known about cockroach allergen abatementevery patient with persistent asthma be evaluated for
but in a study done in a cockroach-infested urban dormi-environmental allergen sensitivity and that patients who
tory, extermination followed by routine cleaning reduced have sensitivities receive practical advice on allergen
cockroach allergen levels on the floor by 868 each  avoidance;
of these cases, it appears that the use of sensible, feasit ¢ strongly encourages the creation of a Current Proce-
abatement strategies will reduce environmental allergerdural Terminology (CPT) category for environmental
exposure dramatically. counseling;
. . . e urges insurers, HMOs, Medicaid administration,
Efficacy of allergen avoidance in asthma and other third-party payers to reimburse for the costs of
Removing sensitized asthmatic subjects to allergenimpermeable cases for mattresses, comforters, and pil-
free mountain institutions or hospitals results in pro-lows, as well as other proven therapies designed to
longed improvement in symptoms and bronchial hyper-reduce allergen exposure;
responsivenes®.34 Clinical trials of house dust mite e supports the development of a public education

Nature of environmental aeroallergens

Adherence to allergen avoidance advice

Removal of allergens from the home envi-
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process to increase the general awareness of the role 24.

environmental allergens in the pathogenesis of allergis
asthma, which would be accomplished best by coopere

tive input from patients, professionals, and industry. 25.
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