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Preface

Expert Panel Report: Guidelines for the Diagnosis
and Management of Asthma—Update on
Selected Topics 2002 (EPR—Update 2002)
provides timely information on several
selected priority asthma topics. It updates
recommendations of the Expert Panel Report
2: Guidelines for the Diagnosis and Management
of Asthma (EPR-2).

The current update was developed using

a new approach that will make the asthma
guidelines a dynamic and timely guide for
practicing clinicians. The National Asthma
Education and Prevention Program (NAEPP)
Science Base Committee regularly reviews the
scientific literature as an ongoing process to
identify topics that warrant a more in-depth
and systematic review. For this update, the
Committee has focused on a few of the more
pressing asthma issues rather than updating
all topics at once. This approach should pro-
vide more expeditious updates in the future,
thus adding to the value of the guidelines as
a living document.

The Committee recommends to the NAEPP
Coordinating Committee when a review is
warranted and, upon concurrence by the CC,
an expert panel is convened. Expert panel
members are independent thinkers who rep-
resent a multidisciplinary group of clinicians
and scientists possessing expertise in clinical
management. They make recommendations
based on their interpretation of the best and
most current evidence available.

The 2002 update to the asthma guidelines
has been developed under the able leadership
of Dr. William Busse, Panel Chair. The
National Heart, Lung, and Blood Institute
sincerely appreciates the work of Dr. Busse
and all members of the Expert Panel in

developing this report. Sincere appreciation
also goes to the 40 organizations (professional
societies, voluntary organizations, Federal
agencies) that comprise the NAEPP-CC for
their thoughtful review and comments in
approving content of this report.

Ultimately, broad change in clinical practice
depends on the influence of local physicians
and other health professionals who not only
provide state-of-the-art care to their patients,
but also communicate to their peers the
importance of doing the same. We are opti-
mistic that over the next several years, the
joint efforts of the NAEPP, its CC member
organizations, and committed professionals
at the local level will result in extensive
implementation of the recommendations in
the EPR—Update 2002 and EPR-2. We ask
for the assistance of every reader in reaching
our ultimate goal: improving asthma care
and the quality of life for every patient with
asthma and their families.

Publications from the NAEPP can be ordered
through the National Heart, Lung, and Blood
Institute information Center, P.O. Box 30105,
Bethesda, MD 20924-0105. Publications are
also available through the Internet at
http://www.nhlbi.gov.nhlbi/nhlbi.htm.

Claude Lenfant, M.D.
Director
National Heart, Lung, and Blood Institute

Chair, National Asthma Education and
Prevention Program Coordinating Committee
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Introduction

Asthma is a chronic inflammatory disease
of the airways that has created a significant
public health burden. In the United States,
more than 11 million people reported
having an asthma attack in the year 2000,
and more than 5 percent of all children
younger than age 18 reported having
asthma attacks. In 1999, asthma was
responsible for 2 million emergency depart-
ment visits, 478,000 hospitalization with
asthma as a primary diagnosis, and 4,426
deaths. The rates of hospitalization have
remained the same or lower since 1980 for
all age groups, except children younger than
age 15. Mortality rates have declined overall
since 1995, but a disparity among ethnic
groups remains: Asthma mortality is nearly
3 times higher in black males than in white
males and 2.5 times higher in black females
than in white females (Centers for Disease
Control and Prevention).

Scientific advances over the last 15 years have
led to a greater understanding of the mecha-
nisms of asthma and the development of
therapeutic approaches that can reduce
morbidity and improve the quality of life
among persons with asthma. To help health
care professionals bridge the gap between cur-
rent knowledge and practice, the National
Heart, Lung, and Blood Institute’s (NHLBI'’s)
NAEPP has convened expert panels to pre-
pare clinical practice guidelines for the
diagnosis and management of asthma. The
NAEPP Coordinating Committee, under the
leadership of Claude Lenfant, M.D., director
of the NHLBI, convened the first Expert
Panel in 1989. The Panel was charged with
developing a report that would provide a gen-
eral approach to diagnosing and managing
asthma based on current science. The NAEPP
Expert Panel Report: Guidelines for the Diagnosis
and Management of Asthma (NAEPP 1991)
was published in 1991. Recommendations
for the treatment of asthma were organized
around the following four components of
effective asthma management:

= Use of objective measures of lung func-
tion to assess the severity of asthma and
to monitor the course of therapy

= Environmental control measures to avoid
or eliminate factors that contribute to
asthma severity

Comprehensive pharmacologic therapy
for long-term management designed to
reverse and prevent the airway inflamma-
tion characteristic of asthma, as well as
pharmacologic therapy to manage asthma
exacerbations

= Patient education that fosters a partner-
ship among the patient, his or her family,
and clinicians.

The NAEPP convened a second Expert
Panel in 1995 to review the entire 1991
report and update it, if necessary, based

on review of the literature published since
1991 and on clinical experience with imple-
mentation of the report’s recommendations
for clinical practice. The NAEPP Expert
Panel Report 2: Guidelines for the Diagnosis
and Management of Asthma (EPR-2) was
published in 1997.

The NAEPP recognizes that the value of
clinical practice guidelines lies in their pre-
sentation of recommendations based on the
best and most current evidence available.
However, high-guality research on all areas
of asthma management is not available, and
scientific examination and discovery often is
focused on only a few areas at any given
time. The NAEPP concluded that an effi-
cient approach to updating the clinical
practice guidelines would be to identify
selected questions that warrant intensive
review and possible update, based on either
the level of research activity reflected in the
published literature or the level of concern
or controversy in clinical practice. Position
statements on these topics would be
published as NAEPP Expert Panel Report
Updates, and would be incorporated into the
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Web-based version of EPR-2. Thus, the NAEPP
Expert Panel Report is a dynamic document that will
be updated continuously with position statements
on topics of interest to the community of patients,
clinicians, and organizations dedicated to improving
asthma care.

The NAEPP charged its Science Base Committee with
the responsibility for monitoring the scientific litera-
ture, identifying topics for review, determining the
need for changes in the EPR-2, and preparing appro-
priate updates. The Science Base Committee is a
multidisciplinary group of clinicians and scientists with
expertise in asthma management. The group includes
health professionals in the areas of general medicine,
family practice, pediatrics, emergency and critical care,
allergy, pulmonary medicine, pharmacy, and health
education. The Science Base Committee reports to the
NAEPP Coordinating Committee, which comprises
representatives from 40 professional societies, voluntary
organizations, and Federal agencies.

This report, the NAEPP Expert Panel Report: Guidelines
for the Diagnosis and Management of Asthma—Update on
Selected Topics 2002 (EPR—Update 2002), presents
recommendations for the management of asthma that
will help clinicians and patients make appropriate
decisions about asthma care on the following topics:

= Medications
e Long-term management of asthma in children:
— Effectiveness of inhaled corticosteroids for
children with mild or moderate persistent
asthma compared with other medications
— Safety of long-term use of inhaled
corticosteroids
e Combination Therapy: The addition of other
long-term-control medications to inhaled
corticosteroids
e The effect of antibiotics on acute asthma
exacerbations

= Monitoring
e Written asthma management plans compared
to medical management alone
e Peak flow-based compared to symptom-based
written action plans

= Prevention
e Effects of early treatment on the progression
of asthma.

The appendices to this report contain updated step-
wise and dosage charts and a list of abbreviations
and acronyms.

This report revises the EPR-2 Stepwise Approach for
Managing Asthma to incorporate findings from the
review of the scientific evidence. These guidelines are
intended to inform, not replace, clinical judgment.
Of course, the clinician and patient need to develop
individual treatment plans that are tailored to the
specific needs and circumstances of the patient.

This report is not an official regulatory document

of any Government agency.

Methods Used To Develop This Report

The NAEPP Science Base Committee met in April
1999 to identify priority areas for review and possible
update of recommendations in EPR-2. The Committee
used a modified Delphi technique to rank all major
EPR-2 clinical recommendations according to
whether major new studies had been published in that
area or the area was of considerable clinical interest
but lacking in consistent evidence at the time EPR-2
was developed. At the same time, the Agency for
Healthcare Research and Quality (AHRQ), through
its own routine process of soliciting questions from
the medical community for the development of
evidence reports, received questions on asthma from
the American Academy of Pediatrics and the
American Academy of Family Physicians. Several of
the topics were comparable to those identified by
NAEPP Science Base Committee, so the NHLBI
worked with the AHRQ to develop a contract with an
AHRQ Evidence-Based Practice Center. An AHRQ
contract was awarded to the Blue Cross Blue Shield
Association Technology Evaluation Center to conduct
a systematic review of the evidence (SRE) on the
topics listed earlier.

In August 1999, the AHRQ Evidence-Based Practice
Center began to perform comprehensive review of the
literature on each of the selected topics; to prepare
evidence tables depicting study design, research



variables, and reported outcomes; and to summarize the
literature findings in a narrative report. This report,
however, was not intended to make judgments about
the implications of the findings for clinical practice.
The Evidence-Based Practice Center’s methods for
conducting the SRE are described in detail elsewhere
(Blue Cross and Blue Shield Association Technology
Evaluation Center) and are summarized here.

= The Evidence-Based Practice Center formed a
Technical Advisory Group composed of asthma
specialists and primary care physicians, including
several members of the NAEPP Science Base
Committee. The literature search included full-
length reports published in peer-reviewed medical
journals and articles in English or published in
foreign languages with English abstracts. Studies
that did not include control groups in the research
design were excluded from review (except for those
that dealt with the topic of adverse effects of inhaled
corticosteroids), and most of the included trials were
randomized. Specific criteria that defined patient
populations of interest, outcomes of interest, types
of interventions, and study design were established
for each topic. A comprehensive literature search was
performed using key text words and MeSH terms
(Medical Subject Heading) to identify ali relevant
controlled clinical trials. (Key words included, for
example, all long-term-control asthma medications,
antibiotics in asthma, peak expiratory flow rate meter,
action plan, and self-care monitoring.) Both the
MEDLINE and EMBASE databases were searched for
all articles published from 1980 through August
2000. In addition, the search included potentially
relevant studies published before 1980 but referenced
in the post-1980 literature.

= The search retrieved 4,235 English and 343
non-English language references. One member of
the Evidence-Based Practice Center’s study team
reviewed abstracts; a second team member
reviewed any excluded abstracts. On the basis of
this abstract review, 668 full-length journal arti-
cles were retrieved and rated independently by
two study team members against study selection
criteria. Eighty-seven articles met the study selec-
tion criteria to be included in the SRE. Data from
these 87 articles were abstracted for evidence
tables by two reviewers and were recorded in
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an electronic database. Data elements included cat-
egories such as study design and methods, patient
characteristics, lung function outcomes, symptom
outcomes, medication outcomes, utilization
outcomes, and adverse events.

= A quality assessment of the studies was performed
to enable sensitivity analysis comparing the results
and conclusions reached from all included studies
with the results and conclusions of a subgroup of
higher quality studies. Quality was assessed on
three domains: concealment of treatment allocation
during randomization, double-blinding, and han-
dling of withdrawals and exclusions. Quality also
was assessed on domains deemed pertinent to
asthma research, such as establishing reversibility of
airway obstruction, controlling for other medication
use, reporting compliance, addressing seasonality,
and a priori reporting of power calculations.

= A meta-analysis was performed to assess the benefits
of adding long-acting inhaled beta, agonist medica-
tion to inhaled corticosteroids as treatment of
moderate persistent asthma.

In February 2001, the Evidence-Based Practice Center
submitted a draft report of the SRE to the AHRQ.
The NAEPP Science Base Committee, serving as an
Expert Panel, met in March to review the Evidence-
Based Practice Center’s report and to interpret the
implications for clinical practice and the recommenda-
tions included in EPR-2. The Expert Panel reached
consensus on whether the evidence supported the
recommendations made in EPR-2 or indicated a need
for revision. The Expert Panel then assigned writing
committees to develop position statements on each of
the topics. Each Panel member was assigned to one of
the writing committees. The Expert Panel noted that,
for some topics, significant studies had been published
in the 7-month period between the Evidence-Based
Practice Center’s search of the literature and the sub-
mission of its report. The Expert Panel agreed that the
writing committees would include their own review of
additional literature published since August 2000 and
use MEDLINE searches as appropriate. The distinc-
tion between the two literature reviews is noted in the
position statements by separating discussion of the
Evidence-Based Practice Center’s SRE and the Expert
Panel’s Additional Literature or Information. Further, the
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source and level of the evidence used to justify Panel rec-
ommendations for sustaining or revising EPR-2 are noted
in parentheses following the recommendation. (That is, the
level of evidence is categorized A, B, C, or D according to
the description below. If the source of the evidence is from
the SRE, the category is preceded by the notation “SRE”;
if the source is the Expert Panel’s additional literature,
there is no prefix.) The system used to describe the level
of evidence is as follows (Jadad et al. 2000):

= Evidence Category A: Randomized controlled
trials (RCTs), rich body of data. Evidence is from
end points of well-designed RCTs that provide a
consistent pattern of findings in the population for
which the recommendation is made. Category A
requires substantial numbers of studies involving
substantial numbers of participants.

= Evidence Category B: RCTs, limited body of
data. Evidence is from end points of intervention
studies that include only a limited number of
patients, post hoc or subgroup analysis of RCTS,
or meta-analysis of RCTS. In general, Category B
pertains when few randomized trials exist, they are
small in size, they were undertaken in a population
that differs from the target population of the recom-
mendation, or the results are somewhat inconsistent.

= Evidence Category C: Nonrandomized trials
and observational studies. Evidence is from out-
comes of uncontrolled or nonrandomized trials or
from observational studies.

= Evidence Category D: Panel consensus
judgment. This category is used only in cases
where the provision of some guidance was deemed
valuable, but the clinical literature addressing the
subject was insufficient to justify placement in one
of the other categories. The Panel consensus is based
on clinical experience or knowledge that does not
meet the criteria for categories A through C.

As the Expert Panel members reviewed the scientific
evidence and considered revisions to EPR-2, they iden-
tified areas that require further investigation to either

fill important gaps found in the data or to pursue
promising areas of research revealed by study findings.
Each position statement includes recommendations for
further research.

The Expert Panel prepared draft position statements in
its respective writing committees during summer and
fall 2001, and the drafts were edited during the winter.
A series of drafts were discussed in three telephone
conference calls (June 2001, October 2001, and
February 2002) among the full Panel membership.
Final agreement on each position statement was
reached during these calls, including the specific
recommendations within the position statements to
either retain or revise EPR-2. A vote confirmed the
unanimous agreement of the Panel. In March 2002,

a draft was mailed to the NAEPP Coordinating
Committee members for their review, comment, and
approval. In April 2002, the Expert Panel reviewed the
Coordinating Committee’s suggested edits by e-mail
and by telephone conference call and incorporated sug-
gestions that were within the scope of the Coordinating
Committee’s approval. Expert Panel members’ agree-
ment on the final text was unanimous. The NAEPP
EPR—Update 2002 was released in June 2002.

This report was funded by the NHLBI, National
Institutes of Health. Expert Panel members disclosed
relevant financial interests to each other prior to their
deliberations. Expert Panel members and reviewers
participated as volunteers and were compensated only
for travel expenses related to the Expert Panel meeting.

In summary, the NAEPP Expert Panel Report: Guidelines
for the Diagnosis and Management of Asthma—Update on
Selected Topics 2002 represents the NAEPP’s ongoing
effort to keep recommendations for clinical practice up
to date and based on systematic review and considera-
tion of the best available scientific evidence, as well as
on the collective expertise of the Expert Panel and
Coordinating Committee members in asthma manage-
ment. The NAEPP hopes that this report will assist
clinicians and patients as they work together to achieve
asthma control.
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Overview of the
Pathogenesis
of Asthma

An overview of current insights into

the pathophysiology of asthma is pre-
sented here in order to provide a context
in which recommendations regarding
asthma treatment were made for the
EPR—Update 2002.

The working definition of asthma, as
proposed in the EPR-2 in 1997 (page 3)—

Asthma is a chronic inflammatory disorder of
the airways in which many cells and cellular
elements play a role, in particular, mast cells,
eosinophils, T lymphocytes, neutrophils, and
epithelial cells. In susceptible individuals,
this inflammation causes recurrent episodes

of wheezing, breathlessness, chest tightness,
and cough, particularly at night and in the
early morning. These episodes are usually
associated with widespread but variable air-
flow obstruction that is often reversible either
spontaneously or with treatment. The inflam-
mation also causes an associated increase in
the existing bronchial hyperresponsiveness to
a variety of stimuli (NHLBI 1997).

—continues to capture the features of
asthma and underscores the importance

of airway inflammation to the pathogenesis,
pathophysiology, and treatment of this
disease. Important additions to this defini-
tion include recent observations that
reversibility may be incomplete in some
patients with asthma, and other individ-
uals with features of chronic bronchitis
may manifest some degree of reversibility
in airflow obstruction (Bousquet J. et al.
2000). Nonetheless, the study of asthma
pathogenesis and its treatment continues
to focus on inflammation as a target to
control and regulate airflow obstruction
and the resulting symptoms.

Recent studies have begun to categorize
airway inflammation into phases, which
although somewhat arbitrary in demarca-
tion, provide insights into the possible
progression of the disease as well as its
management. Acute symptoms of asthma

usually arise from bronchospasm and
require and respond to bronchodilator
therapy. Acute and chronic inflammation
can affect not only the airway caliber and
airflow but also underlying bronchial
hyperresponsiveness, which results in
susceptibility to bronchospasm. Treatment
with anti-inflammatory drugs can, to a large
extent, reverse some of these processes; how-
ever, the successful response to therapy often
requires weeks to achieve and, in some situ-
ations, may be incomplete. Finally, some
patients may have persistent airflow limita-
tions for which no current therapy has been
found to be effective. Therefore, the para-
digm of asthma has been expanded from
bronchospasm and airway inflammation

to include airway remodeling in some
patients. The concept that asthma may be a
continuum of these processes that can lead
to moderate and severe persistent disease is
of critical importance to understanding this
disease’s pathogenesis and pathophysiology.
As these questions undergo a constant eval-
uation, current treatment recommendations
also must be reassessed.

Inflammation of Asthma

Airway inflammation in asthma is found in
patients with mild, moderate, and severe
disease. Although there are some universal
features of this inflammatory response in
the airway, the specifics of the bronchial
reaction show variations, which are depen-
dent upon the disease’s severity, treatment,
and duration. Infiltration of the airway by
inflammatory cells such as activated lympho-
cytes and eosinophils, denudation of the
epithelium, deposition of collagen in the
subbasement membrane area, and mast cell
degranulation are often, but not always, fea-
tures of mild or moderate persistent asthma.
In fatal disease and severe persistent asthma,
other conditions occur, such as occlusion of
the bronchial lumen by mucus, hyperplasia
and hypertrophy of the bronchial smooth
muscle, and goblet cell hyperplasia.
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The cellular profile of inflammation in asthma pro-
vides evidence for the nature of the immune reaction
of injury and remodeling or repair, the potential
mechanisms by which such responses occur, the
resulting alteration in physiology, and the possible
therapeutic targets necessary to regulate, reverse, or
prevent such events. IgE antibodies have been found
to have a relationship to the severity of asthma and
the airway’s early response to allergens. The ability to
synthesize IgE antibodies to environmental allergens
(i.e., atopy) remains a major risk factor in asthma
pathogenesis. Synthesized IgE binds to mast cells and
basophils via high-affinity IgE receptors, and the
bridging of these attached molecules signals the cells
to release preformed and newly generated mediators,
including histamine and cysteinyl leukotrienes, to
rapidly contract airway smooth muscle. In addition,
the mast cell can produce a variety of cytokines,
including interleukin (IL)-1, -2, -3, -4, and -5 along
with granulocyte-macrophage colony-stimulating
factor, interferon (IFN)-y, and tumor necrosis factor-o.
The generation of these pro-inflammatory proteins
suggests that mast cells can contribute to both acute
and chronic inflammation.

Eosinophilic infiltration of the airway remains a
consistent feature of acute inflammation and also 1s
found in mucosal airway tissue from many patients
with chronic, persistent asthma. The granule proteins
of the mature eosinophil are sources of inflammatory
mediators, including major basic protein, which can
injure airway epithelium, enhance bronchial respon-
siveness, and affect the regulation of acetylcholine
release. In addition, the eosinophil can release
cysteinyl leukotrienes, such as C,, to contract airway
smooth muscle. The production of eosinophils and
their release from the bone marrow are regulated by
IL-5. Migration of these cells to the airway involves
an interaction of eosinophil surface-bound integrins,
(3, and [3,, with endothelial cell and matrix tissue
counterligands. Finally, recently identified families
of chemokines (RANTES) eotaxin, and macrophage
inflammatory protein-1a, participate in the migra-
tion of these cells to the airway. Although the
eosinophil is a feature of asthma pathology that

is known to be affected by anti-inflammatory
therapy in a manner that improves airway physi-
ology, its precise role in the pathophysiology of
asthma is still under investigation.
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An Imbalance Between Th1 and Th2 in the
Origins of Asthma

The role of lymphocytes in the inception and pro-
gression of asthma continues to be of considerable
importance. Since the 1997 EPR-2, there has been
interest in the idea that an imbalance in T-helper
(Th) 1 and Th2 cytokines may help explain and even
predict the subsequent development of asthma.
Airway inflammation in asthma may represent a loss
of normal balance between two “opposing” popula-
tions of Th lymphocytes. Two types of Th
lymphocytes have been characterized: Thl and Th2.
Th1 cells produce IL-2 and IFN-y, which are critical
in cellular defense mechanisms in response to infec-
tion. Th2, in contrast, generates a family of cytokines
(IL-4, -5, -6, -9, and -13) that can mediate allergic
inflammation. The current “hygiene hypothesis” of
asthma illustrates how this cytokine imbalance may
explain some of the dramatic increases in asthma
prevalence in \Westernized countries. This hypothesis
IS based on the assumption that the immune system
of the newly born is skewed towards Th2 cytokine
generation. Following birth, environmental stimuli
such as infections will activate Thl responses and
bring the Th1/Th2 relationship to an appropriate
balance. There is evidence that the incidence of
asthma is reduced in association with certain infec-
tions (M. tuberculosis, measles, or hepatitis A);
exposure to other children (e.g., presence of older
siblings and early enrollment in childcare); and less
frequent use of antibiotics. Furthermore, the
absence of these lifestyle events is associated with
the persistence of a Th2 cytokine pattern. Under
these conditions, the genetic background of the
child, with a cytokine imbalance to