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PRACTICE PARAMETERS FOR

THE DIAGNOSIS AND TREATMENT

OF ASTHMA

The American Academy of Allergy Asthma and Immunology

(AAAAI) and the American College of Allergy, Asthma and

Immunology (ACAAI) have jointly accepted responsibility for

establishing asthma parameters to promote advancement and -^

improvement in the care of patients with asthma and facilitate the [)
education of physicians who care for such patients. Because this

document incorporated the efforts of many participants, no single

individual, including those who served on the Joint Task Force, is

authorized to provide an official AAAAI or ACAAI interpreta

tion of these Practice Parameters. Any request for information

about or an interpretation of these Practice Parameters by the

AAAAI or the ACAAI should be directed to the Executive

Offices of the AAAAI, the ACAAI, and the Joint Council of

Allergy, Asthma and Immunology.

These Practice Parameters are endorsed by the Allergy-

Immunology Subsection of the American Academy of Pediatrics.
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I. Preface

In 1987, as concern about increased asthma mor

tality in the United States escalated, plans were

made to develop a strategy for establishing stan

dards for the care of asthma by bringing together

individuals who had already formulated ap

proaches to this issue. (Note: Although originally

conceived as "standards," development of bound

aries for the field of allergy and immunology

has evolved into the development of "parameters"

as noted below.) More than 50 experts in the

field of allergy and immunology were contacted

and responded by drafting the sections that form

the basis for the current "Parameters for the

Diagnosis and Treatment of Asthma." These sec

tions were subsequently edited by a working group

from the American Academy of Allergy and Im

munology.

At the same time the National Heart, Lung, and

Blood Institute (NHLBI) was developing a National

Asthma Program that would include "Guidelines for

the Diagnosis and Treatment of Asthma," directed

essentially at enhanced management of asthma by

the primary care physician rather than asthma spe

cialists (pulmonologists and allergists). In addition to

supporting this initiative, it was logical that the Acad

emy and the American College of Allergy and Im

munology continue to support the effort of those

involved in developing parameters for the specialty of

allergy and clinical immunology;

To facilitate the process of establishing param

eters, a Joint Task Force of the Academy and

College with representation by the Joint Council of

Allergy and Immunology was developed, chaired

by Sheldon Spector and Arnold Gutman, and

J Allergy Clin Immunol 1995;96:7O7-87O.

Copyright © 1995 by Mosby-Year Book, Inc.

0091-6749/95 $5.00 + 0 1/0/67712

including Richard Nicklas, Joann Blessing-Moore,

Rufus Lee, Stan Fineman, I. Leonard Bernstein,

and David Pearlman.

It may naturally be asked, "Why did the major

allergy professional organizations decide that a

global medical perspective of asthma was appro

priate?" Several brief historical tableaux illustrate

how closely the specialty of allergy was associated

with asthma from its nascent period during the

early years of this century until the current renais

sance era of molecular biology. Although asthma

associated with environmental irritants was recog

nized as early as the mid-seventeenth century, the

possibility that the disease was associated with an

adaptive immune response emanated from the

experimental observations of pioneers such as

Richet, Von Pirquet, and Prausnitz. These seminal

reports of allergic immune mechanisms were soon

applied to clinical asthma by astute clinicians such

as Cooke and Rachemann, who were among the

early founders of the clinical subspecialty of al

lergy. In the ensuing half century, the concept of

immunologically induced asthma was docu

mented by allergists and immunologists and cul

minated in the isolation and elaboration of the

allergic antibody, immunoglobulin E, and the

recognition of the cardinal role of allergic medi

ators in the pathogenesis of asthma. This dra

matic progress began to attract a new generation

of pulmonologists into the asthma research

arena, which now appears poised for a quantum

leap into molecular mechanisms. Although it is

eagerly anticipated that this expanded research

horizon will provide many unforeseen benefits

and perhaps cures for patients with asthma, the

practical experience of allergists and immunolo

gists in the detection of allergic factors, and the

total management of asthma during the past 75

years should serve as the foundation on which

707
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future diagnostic, preventive, and treatment

strategies are based. It is with these goals in

mind that the "Parameters for the Diagnosis and

Treatment of Asthma" was commissioned as a

joint effort by the American Academy of Allergy

Asthma and Immunology and the American

College of Allergy Asthma and Immunology.

It is recognized that these Parameters will have

a significant impact on our approach to the man

agement of patients with asthma. They are pub

lished for the purpose of providing scientific in

formation to the health care community and

fostering improvement in the overall quality of the

diagnosis and treatment of patients who suffer

from asthma. Although individual physicians are

not obligated to accept, follow or adhere to the

boundaries established in this document, it should

be noted that it has been constructed with much

thought by and input from a substantial number of

specialists concerned with asthma. Therefore the

opinions contained herein, relating to the diagnosis

and treatment of asthma merit review and consider

ation.

A document of this type must consider the

complexity and heterogeneity of the condition, an

extraordinary amount of conflicting data, incom

plete understanding of the etiology, pathogcnesis,

and optimal treatment of the condition, and indi

vidual judgment required in the management of

each patient. Indeed, each patient and his or her

medical condition represent a unique diagnostic

and therapeutic challenge. Nevertheless, at any

given time medical knowledge and collective judg

ment dictate appropriate and inappropriate ap

proaches to the management of any clinical condi

tion. These "Parameters on the Diagnosis and

Treatment of Asthma" have been formulated for

the specialty of allergy and clinical immunology

with recognition of these considerations. With this

in mind, it is imperative that members of the

Academy and College take the time to carefully

read these Parameters.

The editors recognize that there are different

approaches to the diagnosis and treatment of

asthma and have attempted to reach a consensus,

sometimes with great difficulty on various aspects

of the management of asthma. Where there was a

legitimate basis for different management tech

niques, recommendations are purposely flexible or

there is discussion of different approaches that

could be used. It is clearly in the best interest of

everyone not to stifle innovative approaches to the

diagnosis and treatment of asthma.

Where indicated, what was considered useful

background information has been discussed, but an

attempt was made to keep this document succinct

and relevant to the diagnosis and treatment of

asthma. Each section of the document is organized

into a text with preceding summary statements.

These summary statements reflect the editors' con

sensus on the key aspects of each section.

It is important to acknowledge the constantly

changing nature of the field of allergy and

immunology. It should be recognized therefore

that the Parameters will need to be updated on a

continuing basis to be consistent with the state-

of-the-art.

Parameters "are a complicated refinement of

many ideas, data, and value judgments." They

are necessary to complement advances in tech

nology and discard obsolete practices as long as

such action is supported by biomedical research.

Specialty organizations are in an ideal position

to provide high-quality scientific direction for

the health care community through the develop

ment and publication of practice parameters.

This is based on the fact that specialty organiza

tions are comprised of individuals who are di

rectly involved in day-to-day management, edu

cation, and/or research related to the clinical

condition for which the practice parameter is

being developed.

The development of parameters is closely linked

to quality of care for asthmatic patients. Is it

possible to measure "quality of care?" Whatever

the answer, patients are looking more and more to

professional organizations to ensure quality of

care. Quality of care has been said to be a multi

dimensional concept reflecting judgments that ser

vices rendered were: (1) those most likely to

produce the best outcome that could be reasonably

expected for the patient, (2) given with due atten

tion to the ambience and aura of the patient-

physician relationship, and (3) provided in a cost-

efficient and cost-effective manner. Quality of care

not only involves the technical aspects of care but

also the "art of care" (i.e., the milieu, manner, and

behavior of the provider in delivering care and

communicating with patients; the interpersonal,

humanistic dimension of medical practice, which

reflects patients' and society's views, values, expec

tations, and demands). It is a dynamic and not a

static concept. It has been argued that quality

might best be assured by a continuing, formal,

systemic program to identify problems, design ac

tivities to correct problems, and monitor corrective

actions. The fundamental aim would be continual

improvement in quality of care, recognizing that /" \
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important mechanisms are informational (i.e., ed

ucation and feedback to individual practitioners

and providers).

The Asthma Mortality Task Force in its summa

tion stated, "There is an obvious need ... to define

optimal care in asthma. Such a definition must at

least include optimal medication use, inclusion of

objective measures of function, and appropriate

techniques of asthma self-management." Although

"asthma self-management" has been replaced by

"cooperative management through education of

I. Preface 709

patients by physicians," this challenge to im

prove the quality of care for asthma by the

development of parameters for the diagnosis and

management of this condition is the basis for this

document.

The editors thank those within the Academy and

College who have supported and encouraged this

project as well as the individuals who have donated

their time and energy to preparing the sections

that form the foundation for this very important

document.



II. Introduction

Asthma is a heterogenous disease process with

multiple triggering factors. Irritants (e.g., indoor

and outdoor pollutants, cigarette smoke, and

odors), specific allergens (e.g., dust mites, animal

proteins, mold spores, and pollens), and reactive

chemicals are capable of eliciting an asthmatic

response (see Section VI D, "Environmental

Avoidance," Section VII I, "The Effects of Air

Pollution in Asthmatic Patients," and Section

VII K, "Occupational Asthma"). Patients with

asthma can often identify precipitants, such as

exercise or viral infections. Sometimes seasonal

symptoms suggest the importance of airborne al

lergens, but perennial symptoms can also be

caused by allergenic triggers. A careful history

combined with selected diagnostic tests (see Sec

tion V, "Diagnosis and Evaluation") will identify

many of the above precipitants, as well as food and

additive hypersensitivity, occupational factors, si

nusitis, and gastroesophageal reflux (see Sections

VII, F through H and K). In addition, emotional

factors, including anxiety and depression, can ex

acerbate asthma or influence the manner in which

patients interpret symptoms and apply self-care

techniques (see Section VII J). All of these are

important in designing treatment regimens to min

imize the impact of triggers by the use of avoid

ance, pharmacotherapy, and immunotherapy (see

Sections VI, D through F).

With regard to natural history, asthma com

monly begins in early childhood and affects boys

more frequently than girls. When children with

asthma mature to adults, about one fourth will

have persistent symptoms of asthma, one fourth

will be free of symptoms, and one half will experi

ence infrequent or episodic symptoms.1 Children

with severe asthma are more likely to experience

persistent asthma as adults.2

Many conditions are easily misinterpreted as

asthma, and appropriate identification can lead to

a dramatic reorganization of the treatment plan.

Conditions such as chronic bronchitis, vocal cord

dysfunction, cystic fibrosis, congestive heart fail

ure, extrapulmonic obstructive lesions, foreign

bodies, immunodeficiency resulting in recurrent

pneumonia, bronchopulmonary dysplasia, bronchi-

olitis obliterans, and allergic bronchopulmonary

aspergillosis may present with asthmatic symptoms

or complicate the course of asthma (see Sections

V C 2, and C 4 and Section VII A).

710
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The hallmark of asthma has always been the

concept of reversible airway obstruction. However,

with the recognition that asthma is an inflamma

tory process, the importance of one or more

pathologic features, including epithelial damage,

increased vascular permeability, mucosal edema,

mucus production, and the infiltration of a heter

ogenous cellular infiltrate, are now more fully

appreciated. Inflammation can result from immu-

nologic or nonimmunologic causes. The IgE-medi-

ated allergic process is the basis not only for the

immediate clinical presentation of asthmatic symp

toms but is also directly responsible for the late

response, which is associated with a smoldering

inflammation. It is also recognized that nonallergic

stimuli may be responsible for similar inflamma

tory mechanisms.

Much attention has been focused on the mast

cell and basophil as the pivotal cells in the imme

diate allergic reaction, associated with the release

of preformed factors (e.g., histamine), as well as

newly generated mediators (e.g., prostaglandin

D2). Basic research has demonstrated that recruit

ment of eosinophils, neutrophils, and other inflam

matory cells by chemotactic factors (eosinophilic

chemotactic factor, neutrophilic chemotactic fac

tor, and leukotriene B4) and cytokines (e.g. IL4)

appears to be directly responsible for the long-

term inflammatory changes in the airways. Late-

phase bronchoconstriction will develop in many

patients with allergen-induced asthma. The bron

chial lavage fluid and bronchial tissue in patients

during late responses are characterized by the

presence of eosinophils, neutrophils, monocytes,

and T-lymphocytes. The ability of corticosteroid

pretreatment to inhibit late-phase responses sug

gests that the cellular exudate plays a direct role in

late-phase reactions. The role of inflammation in

the pathogenesis of asthma should be considered

when a treatment regimen for an individual patient

is recommended.

The variable clinical pattern and natural history

of asthma impose the need to individualize treat

ment with regard to choice of medication, avoid

ance of allergenic and nonallergenic triggers and

immunotherapy, when adequate avoidance is not

possible. Treatment should also be tailored to the

patient's age, concomitant medical conditions,

complications, other medications being taken by

the patient, and exposure conditions (e.g., work-
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place, school, urban, and rural) (see Sections VII,

K through M). This requires an initial definition of

realistically attainable goals of therapy (treatment

objectives) for each patient. The relative safety of

the therapeutic alternatives influences the thera

peutic decisions that are made in striving for these

goals. In some patients, the probability of greater

morbidity from the disease may justify greater

therapeutic risk, as long as sufficient benefit can be

obtained.

Asthma is a capricious disease. It is not surpris

ing therefore that the perception of asthma is

changing from a condition that is easily controlled

and highly predictable to one that is multifaceted,

individualistic, and subject to sudden unexpected

changes. In part this perception has been fostered

by the recognition that during the past IS years

there has been a gradual increase in asthma mor

tality in the United States.3 This increase has

occurred at a time when mortality rates from most

other chronic diseases are on the decline. A sub

stantial increase in hospitalization for asthma has

also .been seen, not only in the United States but

elsewhere during a period when emphasis has been

put on the outpatient management of patients with

chronic disease.4 In fact asthma is the most prev

alent nonsurgical indication for hospitalization in

the pediatric age group and makes up 10% to 15%

of medical admissions.5 These trends are inconsis

tent with improved treatment regimens and better

understanding of asthma pathophysiology over the

same time period.

Although the reason for these changes is un

known, several possibilities have been suggested.6'8

Authoritative reviews of epidemics of asthma

deaths in other countries have focused on patient

management, particularly in the failure of patients

and physicians to recognize the severity of the

patient's asthma. Of great concern therefore has

been the possibility that increases in asthma mor

tality and possibly also morbidity may be a reflec

tion of the way that physicians diagnose and treat

patients with asthma.

It is essential that features that distinguish the

fatality-prone asthmatic patient be characterized

as distinctly as possible (see Section VI C). Those

features that have been most clearly documented

are the severity of the patient's asthma and psy

chological factors.

In addition, such high-risk patients may have

asthma that is not well defined, sometimes in terms

of the establishment of the diagnosis, but more

often in terms of the way in which patients use and

physicians prescribe medications. Poorly defined

asthma may be associated with a failure to use and

to interpret serial pulmonary function tests prop

erly (see Section V B 1), and may result in the lack

of a long-term prophylactic plan of action for

exacerbation of asthma. Such a plan is more likely

to be effective when it is based on cooperative

management between the patient and the physi

cian (see Section VI G 2).

Communication of the assessment plan and

therapeutic objectives directly by health care pro

viders to the patient helps obtain mutual agree

ment for the treatment plan. This, in turn, en

hances the likelihood of compliance on the part of

the patient, who then has the same perceived goals

as the physician and understands the rationale for

treatment, follow-up, and appropriate alterations

in the therapeutic plan, such as more effective use

of corticosteroids (see Section VI E 7). In addition,

the patient will have a better understanding of the

need to recognize and avoid external/internal pre-

cipitants and the potential for medication-induced

adverse effects.

The responsibility of those involved in the treat

ment of asthma is not only the prevention of

morbidity and mortality but also improvement in

quality of life for the asthmatic patient. To accom

plish this, specific goals of diagnosis and treatment

should be considered. Appropriate selection of

therapeutic measures for asthma requires not only

definition of outcome goals but also systematic

assessment of the patient, a reasonable sequential

selection procedure for therapeutic agents (see

Section VI A), and cooperative management

through education of patients by physicians

and other health care professionals (see Section

VI G 2).

One of the most important outcome goals is

prevention of the long-term effects of airway in

flammation. Prevention encompasses two major

components: (1) eliminating exposure or minimiz

ing the effects of exposure to allergens and irritants

and (2) a prophylactic therapeutic plan. Recent

epidemiologic studies of naturally occurring and

occupational asthma have documented the grow

ing importance of allergic factors in the pathogen-

esis of asthma. The list of possible allergens is

increasing and the number of so-called cases of

intrinsic asthma is decreasing. Therefore the inves

tigation of possible allergic causes of asthma

should be coordinated by well-trained allergists/

immunologists, who have the requisite training and

experience to conduct and interpret in vivo diag

nostic tests such as skin and provocation tests. The

allergist/immunologist is well prepared to offer
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reliable advice on avoidance measures. Finally, a

decision regarding the relative benefit/risk ratio of

immunomodulatory therapy should also be under

the guidance of an allergist/immunologist. How

ever, avoidance and immunotherapy regimens al

most always require supplementary pharmacologic

treatment, at least during the initial phase of the

patient's care.

Because of the need for individuality of treat

ment, outcome goals might include the following:

(1) reduction in emergency care, (2) reduction in

hospitalization, (3) prevention of nocturnal symp

toms, (4) tolerance of physical activity appropriate

for the patient's age, (5) improvement in pulmo

nary function, (6) minimization of time lost from

work, school, and daily activities, (7) improved

self-image based on a full understanding of the

disease and confidence in outlined approaches to

treatment, (8) optimal control of asthma with use

of the least medication possible, administered in a

manner that permits the most normal lifestyle and

is associated with minimal side effects, and/or (9)

general improvement in the quality of life of the

patient (see Section VI G 4).

When long-term medication is required, ade

quate monitoring is necessary to assess the contin

ued efficacy, safety, and need for such treatment.

The medication regimen should be reviewed for

compliance, appropriate technique for medication

administration, drug interactions, and potential

anomalies in drug absorption or elimination. For

example, theophylline is susceptible to certain

changes in absorption such that the lowest serum

theophylline concentration during a 24-hour pe

riod might occur during the night. For patients

with a predominant pattern of nocturnal asthma,

improved response may be obtained by providing

doses that will produce therapeutic theophylline

concentrations during this time period.

Sequential selection of further medication when

initial measures are suboptimal should proceed in

an orderly manner that is understandable to the

patient. It should also be based on objectives

mutually agreed on by the patient and physician.

The process of assessment can be divided into the

following components: (1) history of the frequency

and duration of asthmatic symptoms, especially in

regard to nocturnal symptoms, (2) activity restric

tion, (3) requirements for unscheduled medical

care, (4) details of intervention measures re

quired, and (5) physiologic status (pulmonary

function).

Our understanding of asthma will change, newer

pharmacologic agents will certainly appear, and

fads and enthusiasm for specific therapeutic ap

proaches will come and go. Nonetheless, system-

atic assessment of the pattern of disease and

physiologic abnormality in the individual patient

will remain the cornerstone of rational selection of

therapy. When combined with appropriate avoid

ance, allergen immunotherapy, and a sequential

selection scheme for pharmacologic agents, the

pharmacologic potential of specific agents can be

matched to the physiologic abnormality in a man

ner that minimizes the amount of medication use.

Cooperative management through education per

mits reliable application of therapeutic measures

by those with the greatest opportunity and poten

tial motivation, the patient or family.

It is important to obtain a comprehensive assess

ment of the patient's response to the treatment

plan. This should include an evaluation of the

number of wheezing episodes, circumstances sur

rounding these episodes, exercise tolerance, re

quirements for modifying treatment, quality of

sleep, school or work absence, performance of

normal daily activities, medical office calls, emer

gency room visits, and hospitalizations. Home

monitoring devices, such as the peak flow meter,

serve as important indicators of day-to-day and

within-day variability of pulmonary function.

More complete pulmonary function tests should

be performed at periodic intervals. Assessment

of airway hyperresponsivcness may also be used

at times to determine effects of treatment (see

Section V B 2).

Effective use of therapeutic measures by the

patient or family member at home provides earlier

intervention, and earlier intervention during an

acute exacerbation increases the likelihood that

emergency medical requirements will be unneces

sary. Asthma can be a dangerous disease. Recent

increases in asthma morbidity and mortality in this

country have been a sobering reminder of this fact.

The severity of asthma is frequently misunder

stood, and it is not infrequently misdiagnosed.

Resourceful and knowledgeable physicians are re

quired to distinguish the multiple precipitating

factors of asthmatic symptoms and make appropri

ate individualized treatment decisions based on

proper stepwise assessment of the patient's clinical

status. It is now clear that quality care for asthma

also requires a motivated and knowledgeable pa

tient who understands the specific outcome goals

of treatment. Cooperative management through

continuing education and communication with pa

tients is the responsibility of every physician who

treats asthmatic patients. For this to be effective,

( )

n



J ALLERGY CLIN IMMUNOL

VOLUME 36. NUMBER 5. PART 2

the practicing physician must be able to optimally

diagnose and treat patients with asthma. This can

best be accomplished by asthma specialists because

of their specialized training and orientation. Early

referral to asthma specialists (allergists and pulmo-

nologists) (see Section IV) should be considered in

all asthmatic patients, and in particular, those with

asthma that is difficult to control.
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III. Summary statements

CONSULTATION WITH AN ASTHMA

SPECIALIST

• The cooperative interaction between the pa

tient and/or the patient's representative(s),

the primary care physician/provider, and the

asthma specialist is necessary to maximize the

possibility of meeting the goals of asthma

therapy, as stated in this document.

• It is important that the primary care physi

cian/provider recognize the contribution that

can be made by the asthma specialist in the

management of asthma,

• The asthma specialist should recognize the

importance of the primary care physician/

provider in the continuing care of patients

with asthma, which enhances the possibility of

a successful outcome for the patient.

• Active participation of an asthma specialist in

the continuing care of patients with asthma is

associated with lower asthma morbidity, in

cluding fewer emergency room visits, de

creased hospitalizations, reduced length of

stay in the hospital, reduced number of days

lost from school and work, and a reduction in

the global cost of asthma care.

• There are a number of compelling reasons for

recommending that a patient consult an

asthma specialist, such as instability of the

patient's asthma, the need for identification of

possible allergenic or nonallergenic triggers,

patient education and when the diagnosis of

asthma is in doubt. For patients who meet

these criteria, consultation with an asthma

specialist should be obtained early during the

treatment program.

DIAGNOSIS AND EVALUATION

A. Clinical evaluation of asthma

• Evaluation of asthma should include a detailed

medical and environmental history and focus on

potential allergic and nonallergic triggers.

• Other illnesses and medications may impact

on the safety and effectiveness of treatment.

• Asthma may present only with chronic cough

or dyspnea.

• Illnesses other than asthma may also present

with cough, wheezing, dyspnea, and tightness
in the chest.

714

• Asthma severity should be accurately deter

mined on the basis of the history, physical

examination, and some measure of pulmonary

function.

• Known or suspected "triggers" of asthma can

often be identified in the home, work, school,

and recreational environments.

• An appropriate physical examination is essen

tial.

• Clinical symptoms should be categorized ac

cording to intensity, duration, frequency, en

vironmental or geographic changes, diurnal or

circadian variation, and seasonal or nonsea-

sonal occurrence.

• A careful assessment of the effectiveness and

adverse effects of past medications is necessary.

• Treatment of patients with asthma must be

individualized.

B. Physiologic evaluation

1. Pulmonary function testing

• The patient's perception and the physician's

assessment of asthma severity may correlate

poorly with the degree of airway obstruction.

• The degree of physiologic impairment of

asthma can be significantly underestimated in

some patients unless appropriate pulmonary

function studies are obtained.

• A new patient evaluation for asthma generally

should include spirometric determinations.

• Asthmatic patients may require some mea

surement of pulmonary function at each fol

low-up visit.

• Spirometry and peak expiratory flow rates are

useful measures of airway function; spirome

try provides more detailed information than

does a peak flow rate.

• Spirometry helps differentiate obstructive from

restrictive airway disease. However, other tests,

such as lung volume and diffusing capacity, may

be required.

• During treatment, lung function may remain

significantly abnormal long after symptoms

have abated and physical findings have re

turned to normal. Some patients may have

complete resolution of symptoms despite little

or no improvement in pulmonary function.

n
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• A direct correlation exists between the

amount of improvement in pulmonary func

tion measurements after 4 to 6 hours of

treatment for acute asthma, the rate of overall

recovery, and the likelihood of relapse.

• High-dose systemic corticosteroid therapy

should be continued for acute asthma until

the patient has sufficiently improved as mea

sured by the clinical response and/or pulmo

nary function tests.

2. Bronchoprovocation

• A positive inhalation challenge to "nonspe

cific" bronchoconstrictive substances, such as

methacholine or histamine, demonstrates the

presence of bronchial hyperresponsiveness

and is highly associated with asthma but may

also be seen in patients with other pulmonary

diseases and even some normal individuals.

• A positive "nonspecific" challenge can help

identify patients with atypical asthma, patients

who have cough, chest tightness, or dyspnea

alone, or patients with asthma who are in

relative remission.

• A negative "nonspecific" bronchoconstrictive

challenge can also alert the clinician to the

possibility that the patient's "asthmatic"

symptoms could be caused by other respira

tory disorders such as endobronchial disease

(e.g., tumor) or vocal cord adduction.

• Viral infections, viral vaccines, certain occu

pational exposures, and pollutants may pro

duce bronchial hyperresponsiveness and thus

a positive response to methacholine or other

"nonspecific" challenge.

• A relationship may exist between the degree

of bronchial hyperresponsiveness and the ex

tent of treatment required to control symp

toms in a certain subset of patients.

• Methacholine or other "nonspecific" forms of

challenge need not be carried out in those

with well-established asthma and should not

be carried out in those with compromised

pulmonary function.

C. Specific diagnostic techniques

1. Skin testing in the asthmatic patient

• Allergen skin testing, as performed by percu

taneous and intracutaneous techniques, is the

most sensitive method for detecting specific

IgE antibody. However, the presence of spe

cific IgE antibody does not alone establish the

clinical relevance of specific allergens. Deter

mination of the relevance of the skin test data

depends on a detailed and enlightened evalua

tion of the history and appropriate follow-up.

• A positive immediate skin test reaction is a

function of (1) the presence of IgE antibody

for a specific allergen, (2) the releasability of

mast cell mediators, (3) the reactivity of the

patient's skin to histamine (the primary medi

ator of the immediate wheal-and-flare skin

test), and (4) the amount of allergen injected.

• Allergen skin testing as part of an allergy

evaluation is indicated to (1) aid in establish

ing an allergic basis for the patient's symp

toms, (2) assist in establishing specific causes

of the patient's symptoms, and/or (3) help

evaluate the degree of sensitivity to a specific

allergen.

• The number of skin tests appropriate at any

one time may vary depending on the nature of

the clinical problem, the age of the patient,

potential allergen exposures, and the area of

the country in which the patient resides. To

properly interpret the results of allergen skin

testing, it is essential to know which aeroaller-

gens are present locally and clinically impor

tant. Furthermore, it is important to know

which allergens in the area cross-react exten

sively with botanically related species.

• Skin testing is not without risk; although rare,

fatal reactions from skin testing have oc

curred, more commonly with intracutaneous

than with percutaneous testing. Skin testing

should be deferred in patients experiencing an

asthma exacerbation.

• Most antihistamines will suppress allergen

skin tests for several days, although astem-

izole may produce skin test suppression for

many weeks. Other medications commonly

used to treat allergic conditions and asthma

do not significantly suppress immediate skin

test reactions to histamine or allergens.

2. Laboratory evaluation of the asthmatic pa

tient

• No single laboratory test or group of tests can

conclusively establish the diagnosis of asthma.

• Determination of total serum IgE is an imper

fect determinant of the presence or absence

of allergy. If high, it supports the presence of

allergy and/or a condition such as allergic

bronchopulmonary aspergillosis.

• Determination of allergen-specific IgE by in

vitro assays may be preferable to skin testing

in a small number of asthmatic patients, such
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as those with severe skin disorders or those

taking certain medications.

• The eosinophil is considered an important

effector cell in asthma because of its ability to

produce respiratory epithelial damage and

bronchocentric inflammation. Total serum

eosinophil counts may be elevated in un

treated patients with asthma.

• If recurrent pneumonia or sinus infection occurs

in asthmatic patients, immune deficiencies could

be evaluated by determination of quantitative

immunoglobulin levels, IgG subclass levels, and

specific antibody responses after natural infec

tion and immunization.

• Allergic bronchopulmonary aspergillosis can be

diagnosed by several criteria including elevated

total serum IgE levels and the presence of

allergen-specific IgE and IgG antibodies.

3. Allergen inhalation challenge

• Allergen inhalation challenge is used most

often as an experimental procedure to clarify

mechanisms of bronchial hyperresponsive-

ness.

• Allergen challenge can be used to clarify the

role of specific allergens in patients with

asthma or to establish causal relationship of

asthma with an occupational agent.

• Allergen challenges may also be useful to

evaluate therapeutic effectiveness of medica

tions and immunotherapy.

• Allergen inhalation challenge can document

specific allergenic sensitivity in certain pa

tients when skin tests cannot be performed or

as a comparison with in vitro diagnostic tests

when evaluating specific IgE-mediated sensi

tivity.

• Allergen inhalation challenge can trigger se

vere late-phase bronchial obstruction in cer

tain patients, and precautions should be taken

to prevent or treat this type of reaction.

4. Other diagnostic techniques

• The presence of eosinophils and other

formed elements (Curschmann's spirals,

Charcot-Leyden crystals, and creola bodies)

in the sputum may have diagnostic signifi

cance.

• A chest radiograph should be considered in

some patients to aid in (1) differentiating

asthma from other conditions that may cause

wheezing and (2) demonstrating possible

complications of asthma.

• Sinus radiographs and/or computed tomo-

graphic (CT) scans should be considered if

chronic sinusitis is suspected.

• Direct visualization of the upper and/or lower

airway may be required to determine if

wheezing is caused by mechanical obstruction.

• Special diagnostic procedures may be re

quired to exclude the diagnosis of pulmonary

embolism.

• Special tests are available to distinguish other

diseases, such as carcinoid, mastocytosis, cystic

fibrosis, and ct,-antitrypsin deficiency, which

may masquerade as or coexist with asthma.

ASTHMA MANAGEMENT

A. Classification of asthma severity

• Attempts have been made to categorize sever

ity of asthma on the basis of symptoms, im

pairment of activity, pulmonary function, de

gree of bronchial hyperreactivity, number of

emergency visits, number of hospitalizations,

and medication use. Although there is no

universal acceptance of formal severity desig

nations, a combination of subjective and ob

jective criteria can be used as a guide to

severity in individual patients.

• Severity of asthmatic symptoms can be ranked

on the basis of duration throughout the day or

night, as well as persistence throughout the

week.

• Restriction of activity in asthmatic patients

can be based on inability to work or attend

school, as well as how many days per week or

month the restriction is present.

• Pulmonary function testing can be used to

assess severity of asthma, based on the pre

dicted normal value or the patient's best at

tainable value.

• Severity of asthma can be based on the num

ber of office or emergency room visits, as well

as the number of hospitalizations required

because of exacerbations of asthma.

• Treatment philosophies vary considerably;

however, most physicians only prescribe daily

oral corticosteroids for patients with severe

asthma and avoid their use in patients with

mild asthma. Therefore long-term administra

tion of oral corticosteroids can be used to

classify asthma as severe.

B. Severe acute intractable asthma

• Severe acute intractable asthma (status asth-

maticus) requires prompt recognition, and

intervention.
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The treatment of intractable asthma requires

an understanding of physiologic abnormalities

occurring as a consequence of increased air

flow resistance resulting from bronchospasm,

inflammation, and mucus plugging.

The history must establish the features of the

current attack and the presence of medical

conditions that could complicate treatment of

intractable asthma.

Early in an asthma exacerbation, ventilation/

perfusion mismatches are the predominant

physiologic abnormality, and partial pressure

of oxygen in arterial blood (Pao2) decreases.

Therefore oxygen administration is indicated

in patients with severe acute intractable

asthma.

With increasing obstruction, ventilation is

compromised and partial pressure of carbon

dioxide in arterial blood (Paco2) rises from

initially low levels to "normal" levels. There

fore a Paco2 of 40 torr may be a sign of severe

asthma.

Early in the treatment of intractable asthma,

parenteral and inhaled sympathomimetic

agents are equally effective in most patients.

However, parenteral sympathomimetic agents

may be indicated for patients who are not

ventilating well enough to deliver adequate

amounts of nebulized drug to the lower respi

ratory tract.

Patients with severe, acute, intractable asthma

will require corticosteroid administration.

Early use is recommended because a lag time

of several hours may occur before any clinical

effect is noted.

If aminophylline/theophylline is used, it is

especially important to monitor blood levels

and cardiopulmonary function.

Overhydration may increase vascular hy

drostatic pressure and decrease plasma col

loid pressure, increasing the possibility of

pulmonary edema, which is also favored

by large negative peak inspiratory intra-

pieural pressures associated with acute

asthma.

The need for mechanical ventilation should

be anticipated. Intubation may be difficult and

if possible should be done by an individual

experienced with such procedures.

1 Hospital management of an acute asthma

exacerbation includes repetitive administra

tion of nebulized p2-selective agents and sys

temic corticosteroids.

C. Identification of the fatality-prone

asthmatic patient: Crisis plans

• Risk factors for life-threatening exacerbations

of asthma include severe asthma, poor control

of symptoms, atopy, psychological factors and

failure by patient and/or physician to recog

nize the severity of the patient's asthma.

• Poor asthma control is undesireable; poor

control of asthma symptoms is a special risk

factor in the period after hospitalization.

• Allergic response to airborne mold (Alternaria)

has been associated with life-threatening or fatal

exacerbations in asthmatic patients.

• Psychological factors that may place the pa

tient at risk of severe life-threatening asth

matic exacerbations include poor ongoing

care by the patient and/or family, disregard

ing asthma symptoms, manipulative use of

asthma, and significant emotional problems.

• Fatality-prone asthmatic patients require spe

cial planning, including regular follow-up vis

its for assessment of asthma control, measure

ment of pulmonary function in the office and

at home, monitoring of the patient's course

with regard to the need for specialist referral,

specific treatment of factors that result in

fatality-prone status, identification of a reli

able advocate, involvement of community re

sources, development of a crisis plan, and

notification of patient/parents of fatality-

prone status.

D. Environmental avoidance

1. Airborne triggers

• Important steps in environmental control are

as follows:

• Minimize house dust mite exposure in mite-

allergic patients with asthma.

• Reduce exposure to domestic animals in

appropriate patients.

• Do not allow smoking in the home.

• Avoid strong odors and chemical fumes.

• Install kitchen and bathroom exhaust fans.

• Use humidifiers with caution in mite- and

mold-sensitive patients.

• Use air conditioners in bedrooms and family

rooms when appropriate.

• Use high-efficiency particulate air filters

(HEPA) or electrostatic air purifiers.

■ Install a dehumidifier and reduce water

entry in damp basements.
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• Initiate other measures for specific allergies

as appropriate.

• Health care providers should identify allergic

and nonallergic environmental triggers of

asthma and implement environmental mea

sures to eliminate or to minimize exposure to

these factors.

• House dust mite sensitivity is a significant risk

factor for many patients with allergic asthma.

Extensive cleaning procedures minimize mite

exposure, decrease bronchial hyperrespon-

siveness, and reduce asthma morbidity. Pro

posed environmental controls should be com

mensurate with the severity of the patient's

disease, economic status of the family, and

other practical considerations.

• Cockroach allergen has been recognized as a

major cause of allergic rhinitis and asthma,

especially in inner-city urban asthmatic pa

tients. Exposure to rodent allergen may also

be a significant factor in some asthmatic pa

tients living in this setting.

• Tree, grass, and weed pollen can produce

significant exacerbations of asthma at specific

times of year. Every effort should be made to

minimize indoor pollen contamination at home

and at work by keeping windows closed and

using filtration devices and air conditioning.

• Molds and fungi are aeroallergens that are

recognized as triggers for asthma and rhinitis.

Their ability to produce severe life-threaten

ing exacerbations of asthma is well docu

mented. For indoor molds, environmental

control procedures include use of dehumidi-

fiers and air conditioning. Avoidance of out

door molds requires an understanding of ar

eas where extensive mold growth can be

anticipated.

• Nonallergic environmental triggers, such as

cigarette smoke, chemical irritants, or strong

odors, can also produce significant exacerba

tions of asthma. Avoidance of these triggers

may be just as important as avoidance of

allergic triggers.

• Domestic animals, especially cats and dogs,

are a common cause of allergic reactions in

individuals with allergic rhinitis and asthma.

2. Food hypersensitivity and asthma

• Allergies to foods can induce wheezing in a

small number of patients with asthma.

• Evaluation of food hypersensitivity should be

considered in patients with chronic symptoms,

especially those in the pediatric age group

with a history of atopic dermatitis.

• A positive prick test to suspected foods may

suggest specific food allergens that require

further study.

• A definitive diagnosis of food allergy is based

on a double-blind, placebo-controlled oral

challenge. Under certain circumstances, a

presumptive diagnosis may suffice based on

less stringent criteria.

3. Other nutritional considerations in the asth

matic patient

• Adequate nutrition is an essential part of the

general treatment plan for asthmatic patients

and should be emphasized especially when

there are dietary restrictions related to food

sensitivities or blunted appetite caused by

medications.

E. Pharmacotherapy

P-adrenergic agonist bronchodilators

• Treatment of the asthmatic patient must be

individualized.

• (3-agonist bronchodilators vary in their degree

of selectivity and range from nonselective

(e.g., isoproterenol) to relatively p-selective

agonists (p2-agonists) (e.g., albuterol).

• It is preferable to use a p2-agonist rather than

a nonselective p-agonist because p2-agonists

have a longer duration of action and are less

likely to produce cardiovascular side effects.

• The use of sustained release oral 32-agonists

may be appropriate and indicated for some

asthmatic patients, especially in situations in

which a long duration of effect is desired or

the patient does not tolerate inhaled P2-ago-

nists. Otherwise, inhaled p2-agonists are pref

erable to oral drugs of this type in the treat

ment of chronic asthma because they have a

rapid onset of action, are generally more

effective than other routes of administration,

and infrequently produce adverse reactions.

• Inhaled p2-agonists may be more effective

when administered on an as-needed basis

rather than on a regular basis in the treatment

of many patients with chronic asthma. If greater

than eight inhalations per day (or approximately

one canister per month) are needed, the addi

tion of cromolyn, nedocromil, or inhaled corto-

steroids should be considered.

• Inholed p2-agonists are generally the safest

and most effective treatment for acute

asthma. In general, oral p2-agonists should



J ALLERGY CLIN IMMUNOL

VOLUME 96. NUMBER 5. PART 2
III. Summary statements 719

not be administered for the treatment of acute

severe asthma.

The administration of p2-agonists in the treat

ment of acute or chronic asthma is not a

substitute for the early use of anti-inflamma

tory drugs.

Patients must be carefully instructed, often

more than once, in the use of inhaled 32-

agonists because a large percentage of pa

tients fail to use inhaler devices correctly.

Spacers attached to inhaled p2-agonists im

prove drug delivery in patients who do not

correctly use inhalers.

Inhaled P2-agonists, when administered 15 to

30 minutes before exercise, prevent exercise-

induced bronchospasm in many patients. In

haled (B2-agonists are generally considered the

agent of choice for this purpose.

Tolerance to p2-agonists, which is usually

reversible after the administration of cortico-

steroids, may develop after continued use of

these drugs and may be associated with an

unrecognized decrease in efficacy and delay in

seeking medical attention.

Bronchial hyperresponsiveness may increase

in patients who receive inhaled p2-agonists on

a regular basis. This possibility should be

considered in patients whose asthma is wors

ening on a regimen that includes the regular

use of these drugs.

Tremor and central nervous system effects are

minimized by inhalation of p2-agonists, al

though hypokalemia and significant cardio

vascular effects can occur when these drugs

are administered by this route.

Serious adverse effects from the administra

tion of p2-agonists, when administered in rec

ommended doses, are uncommon when given

orally and extremely uncommon when admin

istered by inhalation.

Both P2-agonists and nonselective p-agonists,

when administered by inhalation, can produce

a sudden paradoxical increase in broncho

spasm, which may be life-threatening in some

asthmatic patients.

Salmeterol is a long-acting, highly p2-selective

(3-agonist bronchodilator.

Well-controlled studies have shown that the

duration of action of salmeterol is 12 hours or

longer in most patients.

Pretreatment with single doses of salmeterol

also prevents bronchospasm from histamine,

methacholine, and cold air challenge.

• Salmeterol can protect patients against exer

cise-induced bronchospasm for up to 12 hours

after administration.

• Because salmeterol is inherently different than

short-acting inhaled p agonists, special recom

mendations must be considered when prescrib

ing salmeterol for patients. In this regard salme

terol metered dose inhaler: (1) should not be

initiated in patients with significantly worsening

or acutely deteriorating asthma; (2) should not

be used to treat acute symptoms; and (3) should

not be considered a substitute for inhaled or

oral corticosteroids.

Theophylline

• For the treatment of acute severe asthma,

theophylline is less effective than inhaled or

injected p2-selective agonists.

• Maintenance therapy with theophylline is ef

fective in reducing the frequency and severity

of the symptoms of chronic asthma. It may be

similar in effectiveness to cromolyn or p2-

agonists, and long-acting preparations allow

for effective control of nocturnal symptoms.

• Patients with mild chronic asthma may be

controlled at steady-state theophylline serum

concentrations less than 10 |xg/ml; patients

with more severe disease may require concen

trations greater than 10 u-g/ml for effective

control of symptoms. Although patients may

experience significant adverse reactions at less

than 10 M-g/ml, as the serum concentration

increases, the frequency and severity of toxic-

ity increase. With levels less than 15 u-g/ml

severe adverse reactions are unlikely to occur.

• The rate of theophylline metabolism varies

greatly among patients in the same age group

and is influenced by numerous medical condi

tions and pharmaceutical interventions.

• The rate of theophylline metabolism is re

duced, thereby leading to increased serum

levels and increased potential for toxicity, in

the presence of such conditions as cardiac

decompensation, respiratory failure, hepatic

cirrhosis, sustained high fever, viral infections,

hypothyroidism, and after administration of

cimetidine, oral contraceptives, troleandomy-

cin, erythromycin, ciprofloxacin, and disul-

firam. In contrast, factors such as cigarette or

marijuana smoking, hyperthyroidism, ri-

fampin, phenytoin, carbamazipine, and phe-

nobarbital increase the rate of metabolism.

• Oral slow-release formulations generally pro

vide stable serum concentrations and favor
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patient compliance. However, the rate and

extent of absorption vary between formula

tions, between individuals, and possibly in the

same individual from time to time. Food

ingestion may also affect the rate of absorp

tion in different ways depending on the spe

cific formulation.

• Dosage for long-term therapy is based on the

principle of slowly titrating the dose over

several days to circumvent transient caffeine-

like side effects. Final dosage is usually based

on the peak serum concentration measure

ment obtained at steady state.

• Elevated blood levels may produce neuro

logic, gastrointestinal (including gastroesoph-

ageal reflux [GER]), and/or cardiovascular

side effects.

• Orally administered activated charcoal or

charcoal hemoperfusion dialysis should be

considered at toxic theophylline concentra

tions. Intravenous phenobarbital should also

be considered to prevent seizures; diazepam,

but not phenytoin, should be used to termi

nate seizures.

4. Anticholinergic agents

• The regular use of anticholinergic bronchodi-

lators appears to be most effective in patients

with chronic obstructive pulmonary disease

who have partially reversible airflow obstruc

tion.

• Inhaled anticholinergic medication is not suf

ficiently effective to be used as a single agent

in the treatment of acute severe asthma but

may provide benefit when combined with a

(J-agonist or other primary therapeutic agent.

• Inhaled anticholinergic agents, such as ipra-

tropium, appear to be more effective when

used to treat patients with chronic mild to

moderate degrees of airflow obstruction.

• Inhaled anticholinergic medications, such as

ipratropium, may be indicated in patients in

whom alternative agents have not been suffi

ciently effective, are inappropriate because of

other medical conditions, or have produced

unacceptable side effects.

5. Antihistamines

• Antihistamines can be safely used in most

patients with asthma.

• Antihistamines may be effective in the treat

ment of asthma because histamine, acting

through H, receptors, produces smooth mus

cle contraction, an increase in vascular perme

ability, and stimulation of parasympathetic

nerves, all of which are pathophysiologic fea

tures of asthma.

• Based on their ability to block late-phase

responses to allergen exposure, newer antihis

tamines may play a greater role in the future

treatment of asthma.

• Antihistamines may alleviate asthma some

what through their direct effect on the bron

chial passageways.

• There is a strong clinical impression that

improvement of upper respiratory tract symp

toms by antihistamines in patients who have

concomitant allergic rhinitis and asthma may

facilitate the treatment of lower respiratory

tract symptoms.

• Although antihistamines are not the treat

ment of choice for exercise-induced broncho-

spasm, pretreatment may attenuate exercise-

induced bronchospasm in some patients.

• Histamine is not the only mediator responsi

ble for asthma symptoms, and therefore anti

histamines, if used, should be considered ad

junctive therapy in the treatment of asthma.

Cromolyn and nedocromil

• Cromolyn can be effective in many patients,

alone or in conjunction with bronchodilators,

in preventing the symptoms of mild-to-mod

erate asthma.

• Cromolyn has been demonstrated to be ex

tremely safe, although serious adverse effects,

such as bronchospasm, have been reported.

• Cromolyn can be effective in preventing or

diminishing exercise-induced asthma when

given 15 to 30 minutes before exercise.

• Overall, there is similar effectiveness with use

of the metered-dose inhaler, Spinhaler, and

solution for nebulization, although individual

response must be considered in the choice of

the product.

• Cromolyn has the ability to attenuate both

early and late-phase IgE-mediated reactions.

• Nedocromil sodium is a topically active anti-

inflammatory, pyranoquinoline which has

mast cell-stabilizing properties.

• Nedocromil sodium has a number of putative

mechanisms of action, as suggested by both

animal in vivo experiments and in vitro effects

on a variety of animal and human cell prepa

rations.

• Nedocromil sodium is primarily indicated as a

preventive drug in the management of asth

ma-associated chronic inflammation. If used

n
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appropriately in this manner, it is effective in

improving symptom scores, reducing bron-

chodilator use, and in some cases, other con

comitant medications such as inhaled cortico

steroids or cromolyn sodium.

• Clinical dosing is based on its long-term pre

ventive effects. Because it is not a bronchod-

ilator, it is not indicated in the treatment of

acute asthma.

• Long-term use of nedocromil sodium is gen

erally safe.

• Nedocromil sodium is clinically useful in the

preventive treatment of mild and moderate

asthma.

Corticosteroids

• With renewed awareness of the importance of

airway inflammation in the pathogenesis and

chronicity of asthma, it is generally felt that

inhaled corticosteroids should be used as pri

mary therapy in patients with moderate and

severe chronic asthma.

• Systemic corticosteroids should be considered

in the management of acute asthma when the

patient does not respond readily to bron-

chodilators. Early use of corticosteroids short

ens the course of asthma, prevents relapses,

and reduces the need for hospitalization. The

early use of corticosteroids is of particular

importance in patients who have a history

consistent with fatality-prone asthma.

• Intravenous corticosteroids may be lifesav-

ing in the treatment of severe intractable

asthma. After episodes of severe intractable

asthma, complete restoration of pulmonary

function may require weeks of treatment.

Therefore after such events, corticosteroids

should be continued at least until symptoms

are controlled and pulmonary function is re

stored.

• Because of the potential for significant side

effects from the prolonged use of systemic

corticosteroids (and possibly high-dose in

haled corticosteroids), the need for oral cor

ticosteroids should be monitored by pulmo

nary function tests, and inadequate control

with maximal use of other treatment ap

proaches should be a prerequisite for the

long-term administration of systemic cortico

steroids.

• Patients receiving systemic corticosteroids on

a chronic basis may need to be carefully

monitored for changes in the hypothalamo-

pituitary-adrenocortical axis, bone changes,

glucose metabolism, hypertension, and other

potential side effects of such therapy under

certain circumstances.

Hydration and pharmacomucolytic agents

• Adequate hydration is recommended for pa

tients with asthma, but overhydration should be

prevented by careful monitoring of fluid and

electrolyte balance, especially in infants, in se

verely ill patients, and in the elderly. Dehydra

tion may occur with severe asthma and should

be corrected. However, fluid overload may have

adverse pulmonary and circulatory effects and

must be prevented by careful monitoring of fluid

and electrolyte balance.

• Guaifenesin and potassium iodide may be

worth a trial in some asthmatic patients, al

though the mechanisms of action are un

clear.

Other considerations

a. Alternative therapy

• Whatever the reasons for failure to respond

to corticosteroids, several treatment regi

mens for asthmatic patients who have not

responded to systemic corticosteroids now

exist.

• Steroid-sparing regimens or alternatives to

systemic corticosteroid therapy include

troleandomycin, methotrexate, gold and in

travenous 7 globulin therapy, which may be

effective in some patients with asthma.

• It should be recognized that certain of these

regimens are contraindicated in some pa

tients and/or may be associated with signif

icant adverse effects.

b. Role of antibiotics/antivirals

• Infections associated with asthma exacerba

tions are almost always viral in origin and do

not require antibiotic therapy. Under these

circumstances, however, reevaluation of the

patient's treatment program, including

bronchodilators and corticosteroids, may be

important.

• Bacterial infections, such as acute and

chronic sinusitis, should be treated appro

priately, including the prompt and adequate

use of antibiotics.

• Influenza can be associated with increased

asthma. Therefore appropriate immuniza

tion is essential in patients with moderately

severe or severe asthma.
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Immunizations

• Routine vaccinations are not contraindi-

cated in patients with asthma or other aller

gic conditions.

• Patients who have a history of egg sensitivity

should be skin tested with the vaccination

material. If results of the skin test are posi

tive, the patient may be immunized with

small increasing doses with use of an estab

lished protocol.

• Short-term, low-to-moderate dose systemic

corticosteroids, alternate-day corticoste-

roids, or topical corticosteroids are not im-

munosuppressive and are not a contraindi

cation for immunization.

• Influenza vaccine and pneumococcal vac

cine are recommended for patients with

chronic pulmonary disease including asthma.

Comparability of therapeutic products

• Comparability of inhaled products cannot

be assumed because of potential differences

in patient response to excipients or other

"inactive" components in these products.

• Substitution of a theophylline product dif

ferent from the one the patient was previ

ously receiving can produce decreased effi

cacy or toxicity in some patients.

• Any adverse reaction that is temporally re

lated to use of a drug product may be caused

by the drug product even if the patient has

tolerated the same drug in another product.

Polypharmacy

• Polypharmacy may be necessary and indeed

desirable in the management of patients

with asthma.

• The physician must guard against the unnec

essary addition of medications that could

increase morbidity and mortality in asth

matic patients.

F. Immunotherapy in the asthmatic patient

• Allergen immunotherapy can be effective in

patients with asthma and may reduce the

effect of chronic allergen stimulation on hy-

perresponsive airways. In most cases allergen

immunotherapy should be considered as a

part of a well-planned program that includes

pharmacotherapy and avoidance measures.

• Allergen immunotherapy should be consid

ered a long-term therapeutic modality in pa

tients with allergic asthma.

• Patient compliance is essential for the effec

tive and safe application of allergen immuno

therapy.

• Although precise mechanisms for efficacy of

allergen immunotherapy are unknown, sev

eral specific immunomodulatory pathways

have been implicated.

• Immediate and delayed local and systemic

reactions may occur in the course of allergen

immunotherapy.

• Patients should be informed about the relative

risks of immediate and delayed reactions as

sociated with allergen immunotherapy.

• Both patients and medical personnel should

be instructed in detail about prevention and

treatment of reactions to allergen immunother

apy.

• Although life-threatening reactions during al

lergen immunotherapy are rare, fatalities can

occur. Therefore supervising health care pro

viders should be prepared to treat such reac

tions as promptly and effectively as possible.

G. Patient education

Cooperative management through education

• Educating asthmatic patients, parents, and fam

ily about their disease and methods of treatment

is essential in the effective control of asthma.

• Educational programs for asthmatic patients

have generally been successful in producing

increased patient understanding of asthma

and decreased morbidity.

• Patients should be educated to effectively

monitor their asthmatic status and know how

to respond to changes in their status.

• Patients should be educated in the proper

technique required for the effective use of

inhaled medications.

• Physicians should recognize patient concerns

and resolve these concerns through increased

patient confidence in the management ap

proach and their ability to implement this

approach in the treatment of their asthma.

• Asthma education requires an understanding

by the patient and physician of certain basic

concepts related to pathophysiology and

treatment but must also be individualized for

each asthmatic patient.

Compliance in asthma

• Patient noncompliance can be manifested as

underuse, overuse, or erratic use of prescribed

medication.

o
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• Improvement in patient compliance may be

influenced by knowledge about therapy, the

patient-physician relationship, perceived seri

ousness of the condition, perceived benefit of

intervention, complexity of the program, fre

quency of taking the medication, and cost.

• The most successful programs to improve pa

tient compliance combine techniques of educa

tion, reinforcement, and family interactions.

• Lack of patient compliance is one of the most

important underrecognized problems in med

icine today and can be the result of psycho

logical, economic, or educational factors.

Rehabilitation of the patient with asthma

• Specific goals of rehabilitation include maxi

mizing school/work attendance, encouraging

participation and productivity, encouraging

participation in age-appropriate physical ac

tivities with peers, promoting self-esteem and

self-confidence, and decreasing anxiety about

the illness.

• Information needed to evaluate the need for

and the effectiveness of a rehabilitation pro

gram should be obtained on a regular basis in

the continuing care of a patient.

• Problems in any area of rehabilitation should

prompt the initiation of specific measures to

correct this deficiency.

• Community resources including structured fit

ness programs are available and should be

used when appropriate.

• Rehabilitation goals should be coordinated

and monitored by the physician so that ther

apy can be adjusted appropriately.

Asthma camps

• The major goal of a camp for children with

asthma is to provide a positive learning expe

rience in an enjoyable setting. The camp

provides an environment that encourages so

cial interests, reduces anxiety, and allows for a

sense of independence.

• Operational guidelines for the camp should

include administrative structure, medical

structure, appropriate structure of activities,

and camp format.

SPECIAL CONDITIONS

A. Concomitant conditions

• Weight control should be advised in patients

with asthma because exogenous obesity may

complicate the treatment of asthma.

• Although the coexistence of obstructive sleep

apnea and asthma is rare, nocturnal asthma

may be exacerbated in patients with both

conditions.

• A decision regarding antituberculous chemo

therapy in an asthmatic patient who requires

corticosteroids should be carefully individual

ized if there is a documented past history of

tuberculosis.

• Hyperthyroidism may aggravate asthma and

complicate the management of asthmatic pa

tients.

• Asthma in patients with Addison's disease is

usually severe but improves with glucocorti-

coids.

• The best method of avoiding the diabeto-

genic properties of corticosteroids in asth

matic patients with diabetes is use of

inhaled corticosteroids if the patient's

asthma can be controlled with this form of

therapy.

• The treatment of asthma in patients with

coexisting hypertension and/or heart disease

should be based on an understanding of the

potential for asthma medications to exacer

bate cardiovascular status and the potential

for antihypersensitive medication and cardiac

drugs to exacerbate asthma.

• Asthma medications are often useful in man

aging so-called "fixed" obstructive lung dis

eases in adults and children.

• Cessation of smoking by patient and family

members should be a major goal in the overall

management of asthma.

B. Asthma and anaphylaxis

• Anaphylaxis may be accompanied by sudden

severe bronchospasm.

• Patients taking 0-blockers who develop life-

threatening anaphylaxis may respond poorly

to usual treatment for anaphylaxis.

• Inhaled ^-selective agonist bronchodilators

and intravenous aminophylline may be re

quired to reverse bronchospasm in patients

not immediately responsive to subcutaneous

epinephrine.

• Oxygen, 5 to 10 L/min, should be used when

bronchospasm is accompanied by significant

dyspnea or cyanosis.

• Prolonged therapy, including corticosteroids,

may be necessary to reverse protracted ana

phylaxis or anaphylaxis that occurs later after

exposure to the triggering agent.
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C. Management of asthma during

pregnancy

• There is more risk to the mother and fetus

during pregnancy from poorly controlled

asthma than from the usual medications used

to treat asthma.

• Asthmatic patients should not smoke, espe

cially during pregnancy.

• Identification and avoidance of potential trig

gers of asthma are essential during pregnancy.

• Assessment of asthma should include regular

measurements of pulmonary function during

pregnancy.

• Pregnancy is not a contraindication to contin

ued allergen immunotherapy in patients who

arc at maintenance.

• Additional considerations apply to the man

agement of asthma during labor and delivery.

• In general, the same medications used during

pregnancy are appropriate during labor and

delivery.

• Oxytocin is the preferred medication for labor

induction, and intracervical prostaglandin E2

gel can be used for cervical ripening before

labor induction.

• For regional anesthesia during labor and de

livery, the concomitant use of epidural anal

gesia should be considered; for general anes

thesia, ketamine may be the agent of choice,

possibly with preanesthetic use of a fJ2-ago-

nist.

• Currently, oxytocin is considered the medica

tion of choice for postpartum hemorrhage.

Ergonovine and methylergonovine have been

associated with bronchospasm.

D. Nocturnal asthma

• A high percentage of deaths occur during

nocturnal and early morning periods.

• Nocturnal asthma has been associated with

factors such as decreased pulmonary function,

hypoxemia, decreased mucociliary clearance,

and circadian variations of histamine, epi-

nephrine, and cortisol concentrations.

• A general goal of asthma therapy should be

the complete control of nocturnal symptoms.

• Longer acting, sustained-release theophylline

preparations, long-acting preparations of oral

32-agonists, or long-acting inhaled p2-agonists

may be an effective way to control nocturnal

asthma in many patients.

• Better overall control of the patient's asthma

may be necessary before nocturnal symptoms
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will be adequately controlled (i.e., avoidance,

immunotherapy, and daytime medications, es

pecially anti-inflammatory drugs such as cor-

ticosteroids and cromolyn).

E. Exercise-induced asthma

• Exercise-induced asthma (EIA) occurs in up

to 90% of patients with asthma.

• EIA is probably triggered by heat and water

loss from the respiratory tract, which causes

mediator release resulting from bronchial hy-

perosmolality.

• Inhalation of a p2-agonist 15 to 30 minutes

before exercise is the treatment of choice for

EIA.

• Inhaled cromolyn sodium, taken alone or in

conjunction with an inhaled p2-agonist IS to

30 minutes before exercise, can also effectively

prevent or modify EIA.

• Pretreatment with theophylline, anticholin-

ergic agents, antihistaminic agents, and other

medications (see text) may benefit some pa

tients with EIA.

• General stabilization of the patient's asthma

may be required before effective control of

EIA can be achieved.

• Nonpharmacologic methods can be effectively

used in some patients to prevent EIA (e.g.,

exercise under conditions in which warm hu

mid air is inhaled).

F. Nasal and sinus disease and asthma

• Frequently there is an association between

asthma and sinusitis, and improvement in

asthma may occur when sinusitis is properly

treated.

• Sinusitis should be considered in patients with

refractory asthma.

• Evaluation of sinus disease may require sinus

radiographs, CT scans, and/or endoscopic

procedures.

• Many local and/or systemic factors may in

crease the risk of sinusitis developing. Certain

diseases, such as cystic fibrosis, and local

factors, such as nasal polyps, may increase the

risk of developing sinusitis.

• Nasal polyps may occur in association with

sinus disease and both conditions may affect

asthma.

G. Gastroesophageal reflux (GER) and

asthma

• GER occurs commonly in patients with asthma.

n
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• GER should be suspected in patients with

nocturnal asthma or in patients who are not

responding adequately to optimal medical

management.

• A number of objective diagnostic modalities

are available for establishing a relationship

between GER and asthma.

• Medical or surgical treatment of GER in

asthmatic patients may improve their respira

tory symptoms.

• Surgical correction of GER should only be

considered when medical therapy is unsuc

cessful and a causal relationship between

GER and asthma has been objectively estab

lished.

H. Aspirin-sensitive asthma/nonsteroidal

anti-inflammatory drug/preservative

sensitivity

• Aspirin-sensitive asthma (ASA) and nonste-

roidal anti-inflammatory drug (NSAID) idio

syncrasy occurs in up to 10% to 15% of all

asthmatic patients and in 30% to 40% of

asthmatic patients with nasal polyps and pan-

sinusitis. These reactions arc non IgE medi

ated and designated as idiosyncracies.

• Ultimately, many of these patients become

steroid dependent.

• ASA desensitization may be a useful thera

peutic adjunct in some of these patients, es

pecially those who have concurrent diseases

that require ASA or NSAIDs.

• Sulfite additives in drugs and foods may in

duce severe adverse reactions in susceptible

asthmatic patients.

■ Tartrazine in foods or drugs may induce

asthma in a small number of patients with

ASA idiosyncrasy.

• Similar to ASA reactions, almost all of the

reactions to tartrazine are not IgE mediated.

• Asthma may occur in a few monosodium

glutamate-susceptible patients after challenge

with this food-flavoring agent.

• Several other dye and preservative additives

in foods and drugs have also been implicated

as inducers of asthma.

I. The effects of air pollution in asthmatic

patients

• Although asthmatic patients living in urban

environments are generally exposed to a large

number of pollutants, only a few have been

implicated in causing adverse effects.

• Inhalation of sulfur dioxide, nitrogen dioxide,

or ozone is capable of inducing bronchospasm

in patients with asthma.

• One of the common sources of air pollution in

residential areas, especially in western states,

is household woodburning devices.

• Albuterol is the most selective and potent

blocker of sulfur dioxide (SO)-induced air

flow obstruction in asthmatic patients, and

cromolyn sodium has also been shown to

block SO2-induced bronchoconstriction.

J. Psychological factors

• Asthma affects psychological and social as

pects of life for virtually all patients with this

disease.

• The patient may or may not be aware of the

presence of psychological problems, which

may constitute significant impediments to the

optimal management of asthma.

• The management of psychological or social

problems that accompany asthma depends on

the extent to which they interfere with medi

cal management or produce severe dysfunc

tion in the patient's life.

• Age and maturity are important consider

ations in both the medical and psychological

treatment of asthma.

• Family members of patients with severe

asthma or asthma that is out of control re

quire support from the clinician because of

the demands of caring for an individual with

asthma. Referral to support groups and/or

counseling can be helpful in these situations.

K. Occupational asthma

• Occupational asthma may be induced or ag

gravated by variable periods of exposure to

fumes, gases, dusts, or vapors.

• Symptom patterns of occupational asthma are

variable and range from acute symptoms at

work to late-onset responses after work.

• Specific causes of occupational asthma in

clude immunologic, irritant, and direct phar-

macologic stimuli. Many patients with immu-

nologically induced occupational asthma have

IgE-mediated sensitization to a variety of

animal- and plant-derived proteins that pro

voke their symptoms.

• Preexisting atopy may constitute an increased

risk factor for asthma caused by many occu

pational proteins but not by most low molec

ular weight chemicals.
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• Other obstructive airway diseases such as

chronic bronchitis, bronchiolitis obliterans, and

emphysema may mimic occupational asthma.

• Some low molecular weight chemicals may also

induce IgE-mediated clinical sensitization.

• After careful review of past medical records

and a detailed history and physical examina

tion, the diagnosis of occupational asthma can

be accomplished by a combination of pulmo

nary function tests, skin tests, and blood tests.

Inhalation challenge should be done when

warranted.

• Removal of either the patient or the precipi

tant from the workplace environment is the

most effective long-term treatment strategy.

• Some workers have persistent asthma for

years after they are removed from the offend

ing occupational agent.

L Asthma in the school setting

• Asthma must be identified early to optimize

treatment that can decrease school absentee

ism and increase opportunities for participa

tion in physical activity.

• Asthma can be effectively treated in most

children by the use of readily available inhaled

medications.

• Every effort should be made to normalize

physical activity in children with asthma.

• Education programs for patients, parents, and

teachers should be encouraged to provide

better management of asthma in the school

setting.

M. Special problems in asthma

management due to socioeconomic,

geographic, and cultural factors

• Asthma may present special problems in man

agement related to living conditions, geo

graphic location, availability of and access to

health care professionals and health care fa

cilities, socioeconomic status of the patient,

and cultural differences in orientations to

disease.

• Exposure to outdoor and indoor respiratory

pollutants and allergens may be intensified in

relation to socioeconomic and geographic fac

tors.

• Inaccessibility to specialists who care for

asthma may lead to episodic care, lack of

follow-up, inadequate patient education, and

possibly increased asthma mortality in urban

African-Americans.

• Inaccessibility to specialists who care for

asthma can be the result of difficult geo-

graphic or economic conditions, lack of health

care coverage, and structured health care

plans ("gatekeeper" concept).

• The selection of medications for the treat

ment of specific patients with asthma should

take into consideration the education of the

patient, the patient's mental status, the eco

nomic status of the patient, cultural ap

proaches to the use of medications, and ac

cessibility to medical care while providing the

best approach to treatment possible for that

individual patient.

N. Asthma in children

• Asthma is the most common chronic condi

tion of childhood. The prevalence and severity

of childhood asthma have increased substan

tially in recent years. Age-related differences

in diagnostic and therapeutic considerations

in childhood require special attention.

• Asthma can begin in infancy, although rarely

in the first few months of life. Wheezing is a

common symptom encountered in infancy

through the first 2 to 3 years of life and may be

a transient phenomenon in this age group.

Many children develop persistent or recurrent

wheezing, i.e., asthma. Persistent asthma that

begins early is likely to be more severe.

• Atopy in the child, parental atopy or asth

matic history and maternal smoking are risk

factors for persistent and recurrent asthma.

Low lung function and maternal smoking are

risk factors for transient wheezing.

• The history and physical examination, the

mainstay of diagnosis in all age groups,

present special problems in infants and young

children. The diagnosis and estimation of

asthma severity must depend more on the

history and response to therapy as assessed by

inconstant third-party observations than more

continuous as well as more objective assess

ments possible in the older child and adult.

Information from observers in and out of the

home is important. Education of parents and

other caretakers regarding how to assess pos

sible signs and symptoms, their severity, and

possible incitants can aid in diagnosis and

therapy.

• Recurrent symptoms of prolonged cough, of

ten with shortness of breath, with or without

wheeze, suggest asthma. Demonstration of a

n
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favorable clinical response to bronchodilator

therapy and, when measurable, bronchodila-

tion as demonstrated by pulmonary function

testing helps confirm the diagnosis. A positive

family history for allergic diseases or asthma,

although not essential, tends to support a

suspected diagnosis of asthma.

It is important to realize that asthma may

coexist with other conditions. Alternative or

additional diagnosis should be entertained

when the history is atypical or the response to

good medical management is poor.

Any aspect of the history that is atypical for

asthma, such as a history of sudden onset of

symptoms, coughing or wheezing with feed

ings, neonatal requirement for ventilatory

support, or symptoms of stridor, may sug

gest the need to consider alternative diag

noses.

A large number of conditions can result in

symptoms suggestive of asthma. The most

common nonasthmatic conditions in child

hood that involve obstruction of the large

airways include foreign body in the trachea,

bronchus or esophagus, and laryngotracheo-

malacia. Obstruction involving both the large

and small airways are most commonly due to

viral bronchiolitis and cystic fibrosis.

The differential diagnosis of the child with

wheezing can be approached on an age-re

lated basis. Infants are at a higher risk for

congenital abnormalities and some infec

tious conditions. Aspiration of a foreign

body and cystic fibrosis may occur in any age

group, but most commonly present early in

life. GER with pulmonary involvement may

occur at any age. Vocal cord dysfunction

and the hyperventilation syndrome merit

consideration mainly in the adolescent age

group.

General observations that may be helpful in

the evaluation of the infant or young child

include assessment of clubbing of fingers or

toes (suggesting cystic fibrosis, other chronic

lung disease such as bronchiectasis, congenital

heart disease, hepatobiliary disease rather

than asthma), activity level, and status of

growth and nutrition.

In addition to physical findings pertinent to all

age groups, the evaluation of respiratory ef

fort and speech—hoarseness, stridor, and the

ability to speak or cry normally—is particu

larly helpful in the infant and young child,

especially during symptomatic episodes.

• Objective measurement of pulmonary func

tion is important whenever possible not only

to confirm the clinical diagnosis but to moni

tor asthma as well. Expiratory spirometry

should be used as soon as the child is old

enough to cooperate. Peak flow monitoring

and pulmonary function measurements can

generally be done by age 6 or 7 years and in

some children peak flow measured as young

as 3 to 4 years old.

• A chest x-ray film should be obtained at least

once in any child with asthmatic symptoms

sufficient to require hospitalization.

• The child who has had several exacerbations

of asthma requiring in-hospital treatment or

who has had a history of recurrent pneumonia

should be considered a candidate for a sweat

chloride test to rule out cystic fibrosis.

• Children with recurrent wheezing who have

repeated bronchopneumonia confirmed by x-

ray film should have an immunologic evalua

tion, including quantitative immunoglobulins

and possibly specific antibody titers.

• The determination of specific IgE antibody by

skin or in vitro tests is useful to evaluate

potential allergic trigger factors in children

with asthma or when a history suspicious of

atopic etiology is obtained. Allergy testing can

be used even in infancy, but it is most com

monly useful in children over two years of age.

• Treatment of the child with asthma includes

all of the following: (1) environmental con

trol; (2) use of appropriate medications; (3)

immunotherapy when indicated; (4) educa

tion of patient, family, and caregivers; and (5)

close monitoring and follow-up. Aspects of

responsibility for treatment may apply to all

environments in which the child spends a

significant amount of time, such as preschool,

school, or day care.

• Environmental control for the child includes

limiting exposure to cigarette smoke and

other irritants, as well as to house dust mite,

cockroach, mold, animal, and pollen aller

gens. The greatest effort is spent in relation to

the bedroom, where children spend a major

part of their time.

• Pharmacologic management of the child with

asthma includes the use of short-acting fj2-

adrenergic bronchodilators as needed to re

lieve acute symptoms and anti-inflammatory

agents routinely to control chronic symptoms.

Anti-inflammatory agents for the child in

clude cromolyn sodium and inhaled steroids.
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Nedocromil sodium is approved for use begin

ning in adolescence. Theophylline and oral

long-acting p2-adrenergic agents are used as

adjunctive therapy. Systemic corticosteroids

are used in short bursts (usually days) for

acute severe asthma; long-term use is reserved

for severe chronic asthma not adequately con

trolled with inhaled steroids at approved

higher doses, and bronchodilators.

• Aerosolized preparations are preferred for

the child because these generally induce fewer

side effects; however, not all agents are avail

able for use or have Food and Drug Admin

istration approval for use in this age group,

fj-agonists, ipratropium bromide, and cro-

molyn sodium can be delivered by nebulizer;

nebulized corticosteroids are not available in

the United States. Spacers with a face mask

can be helpful for delivery of medications

through metered dose inhalers in very young

children.

• Present data are inadequate to establish if

inhaled steroids pose a risk for a more com

plicated course with varicella or other viral

infections in children. The use of acyclovir
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and/or varicella immune globulin should be

considered in children who have a negative

varicella history and/or antibody titer and who

receive or recently have received systemic

steroids and have been exposed to varicella.

• Immunotherapy can be safe and effective for

children with well-defined allergies whose

clinical symptoms correlate with the sensitivi

ties identified on allergy testing.

• Exercise-induced bronchospasm is common

in children. Pretreatment with p2-agonists

and/or cromolyn sodium can prevent symp

toms; (J2-agonists are useful in reversing

symptoms. Optimal control of chronic asthma

by anti-inflammatory therapy also can de

crease the frequency and intensity of exercise-

induced asthma.

• Children with asthma need to have their

medications conveniently available at school.

Designated school personnel and children

themselves need to understand the use of

each medication. The physician and parent

have a joint responsibility to provide simple

instructions for medication use.

n






























































































































































































































































































	Intro.pdf
	ConsultSpecialist
	DiagnosisEval
	Management
	SpecialCond



