Author

Dr.Abeer Al Harbi
Dr. Alia Zawawi

NGCEBM

Guideline

Developrment
Program




NATIONAL AND GULF CENTRE FOR EVIDENCE BASED MEDICINE:
A COLLABORATING CENTRE OF THE JOANNA BRIGGS INSTITUTE

Evidence Based Clinical Practice Guideline

The National and Gulf Centre for Evidence Based Medicine Clinical Practice Guideline

Program.

The NGCEBM encourages the development and use of evidence based clinical practice guidelines and provides
resources and assistance to guideline developers in the Kingdom of Saudi Arabia and the Gulf Countries in the
development and dissemination of Clinical Practice Guidelines (CPGs). CPGs that inform health professionals about
clinical practice and specifically what constitutes best practice in health care. The NGCEBM publishes CPGs
submitted by any guideline developers in the region that are derived from reviews of health care research and that
follow the principles laid out in the Centre’s publication “Draft Guidance for Clinical Practice Guideline Development,

Adaptation and Endorsement.”

Aims and scope of Clinical Practice
Guidelines

CPG development involves rigorous, standardised
methods to ensure that all information provided to
health professionals is of the highest standard and
constitutes best practice. The conduct of an evidence
review and development of the guideline are two
parts of a staged process. All aspects of the conduct
of the evidence review and the development of the
accompanying guideline are documented so that
these methods may be scrutinised.

Contact details

National and Gulf Centre for Evidence Based
Medicine

King Abdul Aziz Medical City for National Guard
Riyadh
Kingdom of Saudi Arabia

Disclaimer

“The procedures described in Guidelines must only
be used by people who have appropriate expertise in
the field to which the procedure relates. The
applicability of any information must be established
before relying on it. While care has been taken to
ensure that this guideline summarizes available
research and expert consensus, any loss, damage,
cost, expense or liability suffered or incurred as a
result of reliance on these procedures (whether
arising in contract, negligence or otherwise) is, to the
extent permitted by law, excluded”.

Publisher

National and Gulf Centre for Evidence Based
Medicine

© National and Gulf Centre for Evidence Based
Medicine

<DATE>

ISSN <> (Online)



INTRODUCTION

Asthma is a serious public health problem througtiba world, affecting people of all ages.
When uncontrolled, asthma can place severe limitsdaily life, and is sometimes fatal.
Bronchial asthma is the one of the most commenadesén the kingdum of sauida arabia. It is
associated with an increase in morbedity and mtytdt's urged the international and local
medical organizations to exert and unify effortctmtrol, contain and manage this diseas with
most up-to-date scientific methods.

SCOPE

Disease / condition
Asthma

Guideline Category
Counseling
Diagnosis

Evaluation
Management
Prevention
Treatment

Clinical Specialty
Allergy and Immunology
Emergency Medicine
Family Practice
Internal Medicine
Nursing

Pulmonary Medicine
Intended user

Emergency medicine



Health educator

Nurses

Pharmacist

Respiratory therapist
Physician (PHC, Internist)
Guideline objective

 To present information about asthma managementsircanprehensive manner as
possible.

« To present a comprehensive plan to mange asthnta gaal of reducing chronic
disability and premature deaths.

« To develop a network of individuals, organizatiorsd public heath officials to
disseminate information about the care of the patieth asthma.

Target population

Patients of all ages with Bronchial asthma.
Intervention and practice considered
Diagnosis:

1. Clinical diagnosis:
» Consideration of sings and symptoms.
* Measurements of lung function via spirometry orkpegpiratory flow.
» Consideration of challenges diagnosing asthma ildreim 5 years and younger
and in the elderly, and occupational asthma
2. Consideration of severity.

3. Classification of asthma based on level of conffdinical control, frequency of
symptoms, limitations, need for reliever treatment)

Management, Prevention and treatment:
1. Development of patient-doctor relationship.
» Patient education, including self- monitoring.
* Personal asthma treatment action plan.

2. lIdentification and reduction of risk factors, inding exacerbation triggers.



3. Assessment, treatment and monitoring of asthma.

* Assessment of control based on daytime and nodtisypaptoms, activity
limitation, need for reliever/rescue treatmentgdanction, and exacerbation.

» Assessment of patient adherence to treatment.

* Treatment to achieve control. Use of stepped sydteah includes as needed
reliever medication alone and reliever plus oneore controllers.

» Treatment to maintain control stepping down /stegpip in asthma control.
4. Management of asthma exacerbations

* Assessment of severity.

* Management in community settings(bronchodilatancgtorticoids)

« Management in acute care setting (assessmentmaeatwith oxygen, rapid
acting inhaled beta2 agonist, epinephrine, andtiatidi bronchodilators).

5. Consideration of special circumstances, includinggpancy; surgery; rhinitis, sinusitis,
and nasal polyps; respiratory infection; gastrqpbageal reflux; aspirin-induced asthma;
and anaphylaxis.

Major outcome considered
» Asthma symptoms, including nocturnal.
» Exacerbation of symptoms.
* Limitation of daily activities, including physicaixercise.
* Requirement for rescue medications.
* Lung function peak expiratory flow or fraction ofmred volume in one second.
* Emergency department visits.
* Morbidity, including quality of life, due to exad®tion and chronic symptoms.
* Mortality.

e Socioeconomic burden.



METHODOLOGY

THIS GUIDELINE IS ADAPTATION OF GLOBAL INITIATIVE F  OR ASTHMA
(GINA) REPORT (2006).

We review four Bronchial Asthma Guideline:
1- British Guideline on the management of Asthma. 2097.
2- National Heart, Lung and Blood institute. Experh®aReport 3: Guideline for diagnosis
and management of asthma.2007.
3- Global Initiative for Asthma. 2006.
4- Kaiser Permanente Care Management Institute. Asdiftma clinical practice guidelines.
Oakland (CA): Kaiser Permanente Care Managementutes 2007.
After complete the AGREE form we accept three Glinieg(I* three from above) and reject one
guideline (last one from the above). The recommeoidamatrix help us in review the all
recommendation between the all three guideline,came with high recommendation from
GINA.

METHODS USED BY GINA GUIDELINE TO COLLECT/SELECT EV IDENCE

Hand-searches of Published Literature (Primary Gs)r
Hand-searches of Published Literature (Secondaunycge)
Searches of Electronic Databases.

DESCRIPTION OF GINA GUIDLEINE METHODS USED TO COLLE CT/SELECT
THE EVIDENCE

The process producing 2007 update included a Pubddarch using search fields established by
the Committee: 1) asthma, All Fields, All ages,yatems with abstracts, Clinical Trial, Human,
sorted by Authors; and 2) asthma AND systematidiedtls, ALL ages, only items with
abstracts, Human, sorted by author. In additioblipations in peer review journals not captured
by Pub Med could be submitted to individual memloéthe Committee providing an abstract
and the full paper were submitted in (or translated) English. Between July 1, 2006

and June 30, 2007, 406 articles met the seardriefib additional publications were brought to
the attention of the committee. Of the 205 reviewktpapers were identified to have an impact
on the Global Initiative for Asthma (GINA) Repohat was posted on the website (
www.ginasthma.org in December 2006 either by: 1) confirming, tisaadding or replacing an
existing reference, or 2) modifying, that is, chiagghe text or introducing a concept requiring a
new recommendation to the report.

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE EVIDENCE

Expert Consensus (Committee).
Weighting According to a Rating Scheme (Scheme ©ive



RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Description of Levels of Evidence

A. Randomized controlled trials (RCTs). Rich bodylafa.

Definition: Evidence is from endpoints of well-designed R@ia provide a consistent pattern
of findings in the population for which the reconmdation is made. Category A requires
substantial numbers of studies involving substantianbers of participants.

B. Randomized controlled trials. Limited body of data

Definition: Evidence is from endpoints of intervention stgdieat include only a limited number
of patients, post hoc or subgroup analysis of RGi¥rsmetaanalysis of RCTs. In general,
Category B pertains when few randomized trials texisey are small in size, they were
undertaken in a population that differs from theyéd population of the recommendation, or the
results are somewhat inconsistent.

C. Nonrandomized trials. Observational studies.

Definition: Evidence is from outcomes of uncontrolled or amgomized trials or from
observational studies.

D. Panel consensus judgment.

Definition: This category is used only in cases where the/igion of some guidance was
deemed valuable but the clinical literature addngsshe subject was deemed insufficient to
justify placement in one of the other categoriele TPanel Consensus is based on clinical
experience or knowledge that does not meet theealisted criteria.

METHODS USED TO ANALYZE THE EVIDENCE

Review of Published Meta-Analyses
Systematic Review with Evidence Tables

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVID ENCE

All members of the Committee received a summaritations and all abstracts.

Each abstract was assigned to two Committee membars an opportunity to provide an
opinion on any single abstract was offered to ahthers. Members evaluated the abstract or, up
to her/his judgment, the full publication, by answwg specific written questions from a short
guestionnaire, indicating whether the scientifitadpresented affected recommendations in the
Global Initiative for Asthma (GINA) Report. If sthe member was asked to specifically identify
modifications that should be made. The entire GiBlZdence Committee met on a regular basis
to discuss each individual publication that wagpdl by at least one member to have an impact
on asthma management and prevention recommendaaodsto reach a consensus on the
changes in the Report.

Disagreements were decided by vote.

METHODS USED TO FORMULATE THE RECOMMENDATIONS

Expert Consensus



DESCRIPTION OF METHODS USED TO FORMULATE THE RECOMM ENDATIONS

In January 2005, the Global Initiative for Asthn@INA) Science Committee initiated its work
on this new report. During a two-day meeting, tleentittee established that the main theme of
the new report should be the control of asthmaalfiet of contents was developed, themes for
each chapter identified, and writing teams formBae Committee met in May and September
2005 to evaluate progress and to reach consensusessages to be provided in each chapter.
Throughout its work, the Committee made a commitmendevelop a document that would
reach a global audience, be based on the mosintweeentific literature, and be as concise as
possible, while at the same time recognizing timat of the values of the GINA Report has been
to provide background information about asthma rgameent and the scientific information on
which management recommendations are based.

In January 2006, the Committee met again for adegwp-session during which another in-depth
evaluation of each chapter was conducted. At tlasting, members reviewed the literature that
appeared in 2005—using the same criteria develdpedhe update process. The list of 285
publications from 2005 that were considered is gubsin the GINA website. At the January
meeting, it was clear that work remaining wouldmpierthe report to be finished during the
summer of 2006 and, accordingly, the Committee estpd that as publications appeared
throughout early 2006, they be reviewed carefudlytheir impact on the recommendations. At
the Committee's next meeting in May, 2006 publarsi meeting the search criteria were
considered and incorporated into the current dmaffthe chapters, where appropriate. A final
meeting of the Committee was held be held in Sep#erf006, at which publications that appear
from July 1, 2006 through June 30, 2007 were ctamed for their impact on the document.

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIO NS
Not applicable
COST ANALYSIS

Cost is recognized as an important barrier to #levery of optimal evidence based health care
in almost every country, although its impact onigrds' access to treatments varies widely both
between and within countries. At the country oralolevel, health authorities make resource
availability and allocation decisions affecting ptations of asthma patients by considering the
balance and tradeoffs between costs and clinidabawes (benefits and harms), often in relation
to competing public health and medical needs. Teat costs must also be explicitly
considered at each consultation between healthpraxéder and patient to assure that cost does
not present a barrier to achieving asthma control.

Thus, those involved in the adaptation and impldaaten of asthma guidelines require an
understanding of the cost and cost effectivenesgadbus management recommendations in
asthma care. To this end, a short discussion dfeftectiveness evaluation for asthma care,
including utilization and cost of health care reses and determining the economic value of
interventions in asthma, can be found in the oabguideline document.



METHOD OF GUIDELINE VALIDATION

External Peer Review
Internal Peer Review

RECOMMENDATIONS
MAJOR RECOMMENDATIONS

Evidence grades (A-D) are defined and providedchatend of the "Major Recommendations”
field.

Summary of Recommendations in the 2007 Update

See "Methodology and Summary of New Recommendat@hsbal Strategy for Asthma
Management and Prevention: 2007 Update" in their@igguideline document for a list of
changes in the 2007 update. The summary is reportdgee segments: A) Modifications in the
text; B) References that provided confirmation orupdate of previous recommendations; and
C) Changes to the text for clarification or to eatrerrors.

Diagnosis and Classification

Key Points

= A clinical diagnosis of asthma is often prompted bymptoms such as episodic
breathlessness, wheezing, cough, and chest tightnes
» Measurements of lung function (spirometry or peggiratory flow) provide an assessment
of the severity of airflow limitation, its reverdgiity, and its variability, and provide
confirmation of the diagnosis of asthma.
» Measurements of allergic status can help to idenisk factors that cause asthma symptoms
in individual patients.
» Extra measures may be required to diagnose asthrolaildren 5 years and younger and in
the elderly, and occupational asthma.
» For patients with symptoms consistent with asthipué,normal lung function, measurement
of airway responsiveness may help establish thgmdsis.
= Asthma has been classified by severity in previmports (see Figure 2-4 in the original
guideline document& Appendix). However, asthma sgvenay change over time, and
depends not only on the severity of the underlylisgpase but also its responsiveness to
treatment.
» To aid in clinical management, a classificatiorasthma by level of control is recommended
(see Figure 2-5 in the original guideline docum&mitppendix).
= Clinical control of asthma is defined as:
= No (twice or less/week) daytime symptoms
= No limitations of daily activities, including exese
= No nocturnal symptoms or awakening because of asthm



= No (twice or less/week) need for reliever treatment

= Normal or near-normal lung function

= No exacerbations
Refer to the original guideline document for moegails about the diagnosis and classification
of asthma.

Asthma Treatments

Key Points
» Medications to treat asthma can be classified adraiters or relievers. Controllers are
medications taken daily on a long-term basis tgplkesthma under clinical control chiefly
through their anti-inflammatory effects. Relievare medications used on an as-needed
basis that act quickly to reverse bronchoconstmcéind relieve its symptoms.
= Asthma treatment can be administered in differeaysa—inhaled, orally, or by injection.
The major advantage of inhaled therapy is that slrage delivered directly into the
airways, producing higher local concentrations wstgnificantly less risk of systemic
side effects.
» Inhaled glucocorticosteroids are the most effectimetroller medications currently available.
» Rapid-acting inhaled beta2-agonists are the maditat of choice for relief of
bronchoconstriction and for the pretreatment ofr@se-induced bronchoconstriction, in
both adults and children of all ages.
» Increased use, especially daily use, of relievediocation is a warning of deterioration of
asthma control and indicates the need to reasssgment.
Refer to the original guideline document for monéormation about specific controller and
reliever medications.

Asthma Management and Prevention

Introduction

Asthma has a significant impact on individuals,irtfi@milies, and society. Although there is no
cure for asthma, appropriate management that iesladpartnership between the physician and
the patient/family most often results in the ackment of control. The goals for successful
management of asthma are to:

 Achieve and maintain control of symptoms

» Maintain normal activity levels, including exercise

» Maintain pulmonary function as close to normal assible

* Prevent asthma exacerbations

» Avoid adverse effects from asthma medications

 Prevent asthma mortality
These goals for therapy reflect an understandirggtifma as a chronic inflammatory disorder of
the airways characterized by recurrent episodeghekezing, breathlessness, chest tightness, and
coughing. Clinical studies have shown that asthamalbe effectively controlled by intervening to
suppress and reverse the inflammation as well egitig the bronchoconstriction and related
symptoms. Furthermore, early intervention to stgposure to the risk factors that sensitized the
airway may help improve the control of asthma aeduce medication needs. Experience in



occupational asthma indicates that long-standingosxre to sensitizing agents may lead to
irreversible airflow limitation. The managementasthma can be approached in different ways,
depending on the availability of the various forafsasthma treatment and taking into account
cultural preferences and differing health care esyst The recommendations in this section
reflect the current scientific understanding ofhast. They are based as far as possible on
controlled clinical studies, and the text referengeny of these studies. For those aspects of the
clinical management of asthma that have not beenstibject of specific clinical studies,
recommendations are based on literature reviewjceli experience, and expert opinion of
project members.

The recommendations for asthma management areoldiih five interrelated components of
therapy:

1. Develop Patient/Doctor Partnership

2. ldentify and Reduce Exposure to Risk Factors

3. Assess, Treat, and Monitor Asthma

4. Manage Asthma Exacerbations

5. Special Considerations

Component 1: Develop Patient/Doctor Relationship

Key Points

» The effective management of asthma requires theldement of a partnership between
the person with asthma and his or her health cafessional(s) (and parents/caregivers,
in the case of children with asthma).

= The aim of this partnership is guided self-manageméhat is, to give people with asthma
the ability to control their own condition with glaince from health care professionals.

» The partnership is formed and strengthened asnpsiténd their health care professionals
discuss and agree on the goals of treatment, devalgersonalized, written self-
management plan including self-monitoring, and gquioally review the patient's
treatment and level of asthma control.

= Education should be an integral part of all intecacs between health care professionals
and patients, and is relevant to asthma patierafi afjes.

= Personal asthma action plans help individuals agthma make changes to their treatment
in response to changes in their level of asthmarcbras indicated by symptoms and/or
peak expiratory flow, in accordance with writteregetermined guidelines.
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Essential Features of the Doctor-Patient Partnerspito Achieve Guided Self-Management
in Asthma

» Education
« Joint setting of goals

« Self-monitoring. The person with asthma is taughitombine assessment of asthma control with
educated interpretation of key symptoms

» Regular review of asthma control, treatment, skillls by a health care professional

« Written action plan. The person with asthma iggta which medications to use regularly and whach
use as needed, and how to adjust treatment inmesgo worsening asthma control

« Self-monitoring is integrated with written guidweds for both the long-term treatment of asthmatareg
treatment of asthma exacerbations.

Asthma Education

Education should be an integral part of all inteoas between health care professionals and
patients, and is relevant to asthma patients aigdk. Although the focus of education for small
children will be on the parents and caregiversidelin as young as 3 years of age can be taught
simple asthma management skills. Adolescents mag lsame unique difficulties regarding
adherence that may be helped through peer suppmup geducation in addition to education
provided by the health care professional. The Tdiow outlines the key features and
components of an asthma education program. Thenaftton and skills training required by
each person may vary, and their ability or williega to take responsibility similarly differs.
Thus all individuals require certain core infornoatiand skills, but most education must be
personalized and given to the person in a numbstepls. Social and psychological support may
also be required to maintain positive behaviorainge.

11



Education and the Patient/Doctor Partnership

Goal: To provide the person with asthma, their familyd an
other
caregivers with suitable information and trainimgtisat they
can
Keep well and adjust treatment according to a natigdio plan
developed with the health care professional.
Key components:
Focus on the development of the partnership
Acceptance that this is a continuing process
1 A sharing of information
1 Full discussion of expectations
1 Expression of fears and concerns
Provide specific information, training, and adviceabout:
1 Diagnosis
1 Difference between “relievers” and “controllers”
Cpotential side effects of medications
71 Use of inhaler devices
Prevention of symptoms and attacks
Signs that suggest asthma is worsening and adticiake
Monitoring control of asthma
How and when to seek medical attention
The person then requires:
A guided self-management plan
Regular supervision, revision, reward, and reicéonern

See the original guideline document for more infation about developing the patient/doctor
relationship.

Component 2: Identify and Reduce Exposure to Risk &ctors

Key Points

= Pharmacologic intervention to treat establishedhraatis highly effective in controlling
symptoms and improving quality of life. However, asares to prevent the development
of asthma, asthma symptoms, and asthma exacerbabignavoiding or reducing
exposure to risk factors should be implemented etesrpossible.

= At this time, few measures can be recommended fevemtion of asthma because the
development of the disease is complex and incomlglenhderstood.

= Asthma exacerbations may be caused by a variatiglofactors, sometimes referred to as
"triggers," including allergens, viral infectiormllutants, and drugs.

» Reducing a patient's exposure to some categorieslofactors improves the control of
asthma and reduces medication needs.

» The early identification of occupational sensitz@nd the removal of sensitized patients
from any further exposure are important aspectshef management of occupational
asthma.

12



Introduction

Although pharmacologic intervention to treat estdldd asthma is highly effective in
controlling symptoms and improving quality of lifejeasures to prevent the development of
asthma, asthma symptoms, and asthma by avoidingdacing exposure to risk factors should
be implemented wherever possible. At this time, fewgasures can be recommended for
prevention of asthma because the development ofditease is complex and incompletely
understood. This area is a focus of intensive rebBedut until such measures are developed
prevention efforts must primarily focus on preventbdf asthma symptoms and attacks.

Asthma Prevention

Measures to prevent asthma may be aimed at theqren of allergic sensitization (i.e., the

development of atopy, likely to be most relevargnatally and perinatally), or the prevention of
asthma development in sensitized people. Other phewenting tobacco exposure both in utero
and after birth, there are no proven and widelyepted interventions that can prevent the
development of asthma.

See the original guideline document for a discussitother topics related to asthma prevention.

Prevention of Asthma Symptoms and Exacerbations

Asthma exacerbations may be caused by a varidgctdrs, sometimes referred to as "triggers,”
including allergens, viral infections, pollutanéd drugs. Reducing a patient's exposure to some
of these categories of risk factors (e.g., smoldagsation, reducing exposure to secondhand
smoke, reducing or eliminating exposure to occopali agents known to cause symptoms, and
avoiding foods/additives/drugs known to cause spmg) improves the control of asthma and
reduces medication needs. In the case of otheorfade.g., allergens, viral infections and
pollutants), measures where possible should bentéi&eavoid these. Because many asthma
patients react to multiple factors that are ubmust in the environment, avoiding these factors
completely is usually impractical and very limitibg the patient. Thus, medications to maintain
asthma control have an important role because mati@e often less sensitive to these risk
factors when their asthma is under good control.

See the original guideline document for a discussiorisk factors, including indoor and outdoor
allergens, indoor and outdoor air pollutants, oetigmal exposures, food and food additives,
drugs, influenza vaccination, obesity, emotionaésgt, and other factors that may exacerbate
asthma.

Component 3: Assess, Treat, and Monitor Asthma

Key Points

» The goal of asthma treatment, to achieve and maiotamical control, can be reached in a
majority of patients with a pharmacologic interventstrategy developed in partnership
between the patient/family and the doctor.

= Treatment should be adjusted in a continuous aygieen by the patients' asthma control
status. If asthma is not controlled on the curtezdtment regimen, treatment should be
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stepped up until control is achieved. When congrohaintained for at least three months,
treatment can be stepped down.

» In treatment-naive patients with persistent astiireatment should be started at Step 2, or,
if very symptomatic (uncontrolled), at Step 3. Fdteps 2 through 5, a variety of
controller medications are available.

= At each treatment step, reliever medication shdodéd provided for quick relief of
symptoms as needed.

= Ongoing monitoring is essential to maintain contob to establish the lowest step and
dose of treatment to minimize cost and maximizetgaf

Introduction

The goal of asthma treatment, to achieve and maimdaical control, can be reached in the

majority of patients with a pharmacologic interventstrategy developed in partnership between
the patient/family and the doctor. Each patienassigned to one of five "treatment steps”
depending on their current level of control anctmeent is adjusted in a continuous cycle driven
by changes in their asthma control status. Thiteaywolves:

= Assessing Asthma Control

= Treating to Achieve Control

= Monitoring to Maintain Control

In this Component, this cycle is described for kbaign treatment of asthma.
Treatment for exacerbations is detailed in Compbdaghelow.

Assessing Asthma Control

Each patient should be assessed to establish tisrazurrent treatment regimen, adherence to
the current regimen, and level of asthma contraimplified scheme for recognizing controlled,
partly controlled, and uncontrolled asthma in aegiweek is provided in the Table below. This
is a working scheme based on current opinion arsdniud been validated. Several composite
control measures (e.g., Asthma Control Test, Ast@matrol Questionnaire, Asthma

Therapy Assessment Questionnaire, Asthma Contratii®r System) have been developed and
are being validated for various applications, idahg use by health care providers to assess the
state of control of their patients' asthma and &lyepts for self-assessments as part of a written
personal asthma action plan. Uncontrolled asthmapnagress to the point of an exacerbation,
and immediate steps, described in Component 4 |dlheuaken to regain control.

14



Levels of Asthma Control

Characteristic Controlled Partly Controlled Uncontrolled
(All of the following) (Any measure present

in any week)

Daytime symptoms None (twice or More than twice/weel
less/week)

Limitations of None Any Three or more
activities features
of partly controlled
Nocturnal None Any asthma present in
symptoms/awakening any week

Need for reliever/ None (twice or More than twice/weel

Lung function (PEF or Normal < 80% predicted or
FEV1)$ personal best
(if known)

Exacerbations One or more/year* One in any weekt

PEF=peak expiratory flow; FEV1 = fraction of exgireolume in 1 second

* Any exacerbation should prompt review of maintecetreatment to ensure that it is adequate.
** By definition, an exacerbation in any week malieat an uncontrolled asthma week.
# Lung function is not a reliable test for childreyears and younger.

Treating to Achieve Control

The patient's current level of asthma control andent treatment determine the selection of
pharmacologic treatment. For example, if asthmads controlled on the current treatment
regiment, treatment should be stepped up until robns achieved. If control has been
maintained for at least three months, treatmentoeastepped down with the aim of establishing
the lowest step and dose of treatment that mamtaontrol (see "Monitoring to Maintain
Control," below.) If asthma is partly controlled) ancrease in treatment should be considered,
subject to whether more effective options are awédl (e.g., increased dose or an additional
treatment), safety and cost of possible treatmetibis, and the patient's satisfaction with the
level of control achieved. The scheme presentedFigure 4.3-2 in the original guideline
document & Appendix) is based upon these princjplest the range and sequence of
medications used in each clinical setting will vagpending on local availability (for cost or
other reasons), acceptability, and preference.
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Treatment Steps for Achieving Asthma Control

Step 1: As-Needed Reliever Medication

Step 1 treatment with an as-needed reliever medica reserved for untreated patients with
occasional daytime symptoms (cough, wheeze, dyspo@aaring twice or less per week, or less
frequently if nocturnal) of short duration (lastiogly a few hours) comparable with controlled
asthma (see Table above). Between episodes, thentpé asymptomatic with normal lung
function and there is no nocturnal awakening. Wé@nptoms are more frequent, and/or worsen
periodically, patients require regular controllezatment (see Steps 2 or higher) in addition to as-
needed reliever medicatiok\idence B.

For the majority of patients in Step 1, a rapidraginhaled beta2-agonist is the recommended
reliever treatmentHvidence A). An inhaled anticholinergic, short acting oratd#agonist, or
short-acting theophylline may be considered asradtares, although they have a slower onset of
action and higher risk of side effeci&v{dence A).

Exercise-induced bronchoconstriction. Physical activity is an important cause of asthma
symptoms for most asthma patients, and for some the only cause. However, exercise-
induced bronchoconstriction often indicates that platient's asthma is not well controlled, and
stepping up controller therapy generally resultghi@ reduction of exercise-related symptoms.
For those patients who still experience exercisierded bronchoconstriction despite otherwise
well-controlled asthma, and for those in whom etserenduced bronchoconstriction is the only
manifestation of asthma, a rapid-acting inhale@®etgonist (short- or long acting), taken prior
to exercise or to relieve symptoms that developradikercise, is recommended. A leukotriene
modifier or cromone are alternativdsv{denceA). Training and sufficient warm-up also reduce
the incidence and severity of exercise-induced drooonstrictionEvidence B.

Step 2: Reliever Medication Plus a Single Controlle

Treatment Steps 2 through 5, combine an as-needdiedar treatment with regular controller

treatment. At Step 2, a slow-dose inhaled glucammsteroid is recommended as the initial
controller treatment for asthma patients of allsa@evidence A). Equivalent doses of inhaled

glucocorticosteroids, some of which may be givem angle daily dose, are provided in Figure
3-1 in the original guideline document for adultsdan Figure 3-4 in the original guideline

document& Appendix for children 5 years and youhge

Alternative controller medications include leuketre modifiers Evidence A), appropriate
particularly for patients who are unable or unwijito use inhaled glucocorticosteroids, or who
experience intolerable side effects such as pergisioarseness from inhaled glucocorticosteroid
treatment and those with concomitant allergic tier{Evidence Q.

Other options are available but not recommendedoiatine use as initial or first line controllers

in Step 2. Sustained-release theophylline has evégk anti-inflammatory and controller
efficacy Evidence B and is commonly associated with side effects thage from trivial to
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intolerable. Cromones (nedocromil sodium and sodanomoglycate) have comparatively low
efficacy, though a favorable safety profilev{dence A).

Step 3: Reliever Medication Plus One or Two Cotgrsl

At Step 3, the recommended option for adolescents aults is to combine a low-dose of
inhaled glucocorticosteroid with an inhaled longhag beta2-agonist, either in a combination
inhaler device or as separate componetsdence A). Because of the additive effect of this
combination, the low-dose of glucocorticosteroid usually sufficient, and need only be
increased if control is not achieved within 3 oménths with this regimerE{idence A. The
long acting beta2-agonist formoterol, which haa@d onset of action whether given alone or in
combination inhaler with budesonide, has been shimmpe as effective as short-acting beta2-
agonist in acute asthma exacerbation. Howeveisgsas monotherapy as a reliever medication is
strongly discouraged since it must always be used association with an inhaled
glucocorticosteroid.

If a combination inhaler containing formoterol abddesonide is selected, it may be used for
both rescue and maintenance. This approach has $&leemwn to result in reductions in
exacerbations and improvements in asthma contraldudts and adolescents at relatively low
doses of treatmentEyidence A). Whether this approach can be employed with other
combinations of controller and reliever requiregtar study.

Another option for both adults and children, big the recommended for children, is to increase
to a medium-dose of inhaled glucocorticosteroisidence A). For patients of all ages on
medium- or high-dose of inhaled glucocorticosterdalivered by a pressurized metered-dose
inhaler (MDI), use of a spacer device is recommdrtdeémprove delivery to the airways, reduce
oropharyngeal side effects, and reduce systemmarptisn Evidence A).

Another option at Step 3 is to combine a low-dod®lied glucocorticosteroid with leukotriene
modifiers Evidence A). Alternatively, the use of sustained-release phgtine given at low-
dose may be considereBVidence B. These options have not been fully studied idcen 5
years and younger.

Step 4: Reliever Medication Plus Two or More Coltdrs

The selection of treatment at Step 4 depends am pelections at Steps 2 and 3. However, the
order in which additional medications should beextlid based, as far as possible, upon evidence
of their relative efficacy in clinical trials. Whepossible, patients who are not controlled on Step
3 treatments should be referred to a health profiesswith expertise in the management of
asthma for investigation of alternative diagnose¥ @ causes of difficult-to-treat asthma.

The preferred treatment at Step 4 is to combine edium- or high-dose of inhaled
glucocorticosteroid with a long-acting inhaled l2eggonist. However, in most patients, the
increase from a medium- to a high-dose of inhaledagorticosteroid provides relatively little
additional benefitEvidence A), and the high-dose is recommended only on aligais for 3 to

6 months when control cannot be achieved with mmediose inhaled glucocorticosteroid
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combined with a long-acting beta2-agonist and/tmia controller (e.g., leukotriene modifiers
or sustained-release theophyllineevidence B. Prolonged use of high-dose inhaled
glucocorticosteroids is also associated with ineedapotential for adverse effects. At medium-
and high-doses, twice-daily dosing is necessarymost but not all inhaled glucocorticosteroids
(Evidence A. With budesonide, efficacy may be improved witloren frequent dosing (four
times daily) Evidence B. (Refer to Figure 3-1 in the original guidelinecdment for adults and
Figure 3-4 in the original guideline document fohildren 5 years and younger for
recommendations on dosing and frequency for difterenhaled glucocorticosteroids &
Appendix )

Leukotriene modifiers as add-on treatment to melia high-dose inhaled glucocorticosteroids
have been shown to provide benekvidence A, but usually less than that achieved with the
addition of a long-acting beta2-agoniBlv{dence A). The addition of a low-dose of sustained-
release theophylline to medium- or high-dose inth@lkeicocorticosteroid and long-acting beta2-
agonist may also provide benetiidence B.

Step 5: Reliever Medication Plus Additional CoreplOptions

Addition of oral glucocorticosteroids to other catiier medications may be effectivEVidence

D) but is associated with severe side effeExsdence A and should only be considered if the
patient's asthma remains severely uncontrolled tep 8 medications with daily limitation of
activities and frequent exacerbations. Patientsilshbe counseled about potential side effects
and all other alternative treatments must be censd

Addition of anti-immunoglobulin E (anti-IgE) treaémt to other controller medications has been
shown to improve control of allergic asthma whemtoa has not been achieved on

combinations of other controllers including highsde of inhaled or oral glucocorticosteroids
(Evidence A.

Monitoring to Maintain Control

When asthma control has been achieved, ongoingtanimy is essential to maintain control and
to establish the lowest step and dose of treatmenéssary, which minimizes the cost and
maximizes the safety of treatment. On the othedhasthma is a variable disease, and treatment
has to be adjusted periodically in response todbs®ntrol as indicated by worsening symptoms
or the development of an exacerbation.

Asthma control should be monitored by the healtle gaofessional and preferably also by the
patient at regular intervals, using either a sifrgalischeme as presented in the Levels of Asthma
Control table, above, or a validated composite mr@aef control. The frequency of health care
visits and assessments depends upon the patiaiiied clinical severity, and the patient's
training and confidence in playing a role in theyoimg control of his or her asthma. Typically,
patients are seen one to three months after thial imisit, and every three months thereafter.
After an exacerbation, follow-up should be offergithin two weeks to one montlEyidence

D).
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Duration and Adjustments to Treatment

In all patients the minimum controlling dose ofatent must be sought through a process of
regular follow-up and staged dose reductions.

At other times treatment may need to be increaghdran response to loss of control or threat
of loss of control (return of symptoms) or an acexacerbation, which is defined as a more
acute and severe loss of control that requiresniigeatment. An approach to exacerbations is
provided in Component 4 below.

Sepping Down Treatment When Asthma Is Controlled

There is little experimental data on the optimalitig, sequence, and magnitude of treatment
reductions in asthma, and the approach will diffem patient to patient depending on the
combination of medications and the doses that weegled to achieve control. These changes
should ideally be made by agreement between patiedthealth care professional, with full
discussion of potential consequences includingpeagance of symptoms and increased risk of
exacerbations.

Although further research on stepping down astheerent is needed, some recommendations
can be made based on the current evidence:

= When inhaled glucocorticosteroids alone in medioAmngh-doses are being used; a 50%
reduction in dose should be attempted at 3 monénials Evidence B.

= Where control is achieved at a low-dose of inhaj&etocorticosteroids alone, in most
patients’ treatment may be switched to once-dailsing EvidenceA).

= When asthma is controlled with a combination ofaileld glucocorticosteroid and long-
acting beta2-agonist, the preferred approach setpn by reducing the dose of inhaled
glucocorticosteroid by approximately 50% while éoning the long-acting beta2-agonist
(Evidence B. If control is maintained, further reductions fine glucocorticosteroid
should be attempted until a low-dose is reache@&mthe long-acting beta2-agonist may
be stoppedHvidence D. An alternative is to switch the combination treant to once-
daily dosing. A second alternative is to discongiribe long-acting beta2-agonist at an
earlier stage and substitute the combination treatnwith inhaled glucocorticosteroid
monotherapy at the same dose contained in the oatndn inhaler. However, for some
patients these alternative approaches lead tofassthma control§vidence B.

= When asthma is controlled with inhaled glucocosteooids in combination with
controllers other than long-acting beta2-agonisis,dose of inhaled glucocorticosteroid
should be reduced by 50% until a low-dose of inthajucocorticosteroid is reached,
then the combination treatment stopped as descabede Evidence D.

= Controller treatment may be stopped if the paseasthma remains controlled on the
lowest dose of controller and no recurrence of gpmg occurs for one yeaEyidence
D).
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Sepping Up Treatment In Response To Loss Of Control

Treatment has to be adjusted periodically in respoto worsening control, which may be
recognized by the minor recurrence or worseningsyhptoms. Treatment options are as
follows:

= Rapid-onset, short-acting or long-acting beta2-&gobronchodilators. Repeated dosing
with bronchodilators in this class provides temppreelief until the cause of the
worsening symptoms passes. The need for repeases doer more than one or two days
signals the need for review and possible increéserdroller therapy.

» Inhaled glucocorticosteroids. Temporarily  doublinghe dose of inhaled
glucocorticosteroids has not been demonstrated etoefiective, and is no longer
recommendedHvidence A). A four-fold or greater increase has been dennatest to be
equivalent to a short course of oral glucocortieastls in adult patients with an acute
deterioration Evidence A. The higher dose should be maintained for sewdiourteen
days but more research is needed in both adultstaftiten to standardize the approach.

= Combination of inhaled glucocorticosteroids andidapnd long-acting beta2- agonist
bronchodilator (e.g., formoterol) for combined eéliand control. The use of the
combination of a rapid and long-acting beta2-agoaml an inhaled glucocorticosteroid
in a single inhaler both as a controller and rareg effective in maintaining a high level
of asthma control and reduces exacerbations regusystemic glucocorticosteroids and
hospitalization Evidence A). The benefit in preventing exacerbations apptatse the
consequence of early intervention at a very eddgesof a threatened exacerbation since
studies involving doubling or quadrupling doses @aimbination treatment once
deterioration is established (for 2 or more daysdws some benefit but results are
inconsistent. Because there are no studies usia@pproach with other combinations of
controller and relievers, other than budesonideitierol, the alternative approaches
described in this section should be used for peiem other controller therapies.
Combination therapy with budesonide and formoters¢d both as maintenance and
rescue has been shown to reduce asthma exacesoationildren ages 4 years and older
with moderate to severe asthma.

» The usual treatment for an acute exacerbatiorhigtadose of beta2-agonist and a burst of
systemic glucocorticosteroids administered orallyntravenously. Refer to Component
4 below for more information.

Following treatment for an exacerbation of asthmmaintenance treatment can generally be
resumed at previous levels unless the exacerbat@snassociated with a gradual loss of control
suggesting chronic under treatment. In this cas®jigeed inhaler technique has been checked, a
step-wise increase in treatment (either in doseuatber of controllers) is indicated.

Difficult-to-Treat Asthma
Although the majority of asthma patients can obtam targeted level of control, some patients
will not do so even with the best therapy. Patiemte® do not reach an acceptable level of

control at Step 4 (reliever medication plus twonaore controllers) can be considered to have
difficult-to-treat asthma. These patients may hare element of poor glucocorticosteroid
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responsiveness, and require higher doses of inlghledcorticosteroids than are routinely used
in patients whose asthma is easy to control. Howaetiere is currently no evidence to support
continuing these high doses of inhaled glucocostemids beyond 6 months in the hope of
achieving better control. Instead, dose optimizattould be pursued by stepping down to a
dose that maintains the maximal level of contrdli@eed on the higher dose.

Because very few patients are completely residtarglucocorticosteroids, these medications
remain a mainstay of therapy for difficult-to-treasthma, while additional diagnostic and
generalized therapeutic options can and shouldesmnsidered:

= Confirm the diagnosis of asthma. In particular, tesence of chronic obstructive
pulmonary disease (COPD) must be excluded. Vocatl adysfunction must be
considered.

» Investigate and confirm compliance with treatmelmcorrect or inadequate use of
medications remains the most common reason farrétb achieve control.

= Consider smoking, current or past, and encourageplsie cessation. A history of past
tobacco smoking is associated with a reduced hkelil of complete asthma control, and
this is only partly attributable to the presencefinéd airflow obstruction. In addition,
current smoking reduces the effectiveness of imhaad oral glucocorticosteroids.
Counseling and smoking cessation programs shoutdfered to all asthma patients who
smoke.

» Investigate the presence of comorbidities that mggravate asthma. Chronic sinusitis,
gastroesophageal reflux, and obesity/obstructieepshpnea have been reported in higher
percentages in patients with difficult-to treat hasa. Psychological and psychiatric
disorders should also be considered. If found,ehmsnorbidities should be addressed
and treated as appropriate, although the abilitymprove asthma control by doing so
remains unconfirmed.

When these reasons for lack of treatment respoase been considered and addressed, a
compromise level of control may need to be acceptad discussed with the patient to avoid
futile over-treatment (with its attendant cost gudential for adverse effects). The objective is
then to minimize exacerbations and need for emesgeredical interventions while achieving as
high a level of clinical control with as little digption of activities and as few daily symptoms as
possible. For these difficult-to-treat patientgginent use of rescue medication is accepted, as is
a degree of chronic lung function impairment.

Although lower levels of control are generally asated with an increased risk of exacerbations,
not all patients with chronically impaired lung fiion, reduced activity levels, and daily
symptoms have frequent exacerbations. In suchmstithe lowest level of treatment that retains
the benefits achieved at the higher doses of tratishould be employed. Reductions should be
made cautiously and slowly at intervals not moegjfient than 3 to 6 months, as carryover of the
effects of the higher dose may last for several ttrand make it difficult to assess the impact
of the dose reductiorEyidence D. Referral to a physician with an interest in amdgpecial
focus on asthma may be helpful and patients magflidrom phenotyping into categories such
as allergic, aspirin-sensitive, and/or eosinophalsthma. Patients categorized as allergic might
benefit from anti-IgE therapy, and leukotriene nifieds can be helpful for patients determined to
be aspirin sensitive (who are often eosinophiliovali).
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Component 4: Manage Asthma Exacerbations

Key Points

» Exacerbations of asthma (asthma attacks or acukenap are episodes of progressive
increase in shortness of breath, cough, wheezmghest tightness, or some combination
of these symptoms.

= Exacerbations are characterized by decreases ity airflow that can be quantified
and monitored by measurement of lung function (peagiratory flow rate [PEF] or
forced expiratory volume in one second [FEV1]).

» The primary therapies for exacerbations include rigaetitive administration of rapid-
acting inhaled bronchodilators, the early introdrctof systemic glucocorticosteroids,
and oxygen supplementation.

= The aims of treatment are to relieve airflow obsinn and hypoxemia as quickly as
possible, and to plan the prevention of futurepsds.

= Severe exacerbations are potentially life threaggnand their treatment requires close
supervision. Most patients with severe asthma ekatiens should be treated in an acute
care facility. Patients at high risk of asthma tedladeath also require closer attention.

= Milder exacerbations, defined by a reduction inkpdaw of less than 20%, nocturnal
awakening, and increased use of short acting laagists can usually be treated in a
community setting.

Introduction

Exacerbations of asthma (asthma attacks or actitmmayare episodes of progressive increase in
shortness of breath, cough, wheezing, or chestniégs, or some combination of these
symptoms. Respiratory distress is common. Exaderimtare characterized by decreases in
expiratory airflow that can be quantified by measaent of lung function (PEF or FEV1). These
measurements are more reliable indicators of thergg of airflow limitation than is the degree
of symptoms. The degree of symptoms may, howeweg more sensitive measure of the onset
of an exacerbation because the increase in sympismaly precedes the deterioration in peak
flow rate. Still, minorities of patients perceivgngtoms poorly, and may have a significant
decline in lung function without a significant clggnin symptoms. This situation especially
affects patients with a history of near-fatal asthemd also appears to be more likely in males. A
clinically useful tool to assess the likelihood adthma-related hospitalizations or emergency
visits in adults with severe or difficult to tremtthma as been described elsewhere.

Strategies for treating exacerbations, though gdizable, are best adapted and implemented at
a local level. Severe exacerbations are potentiddlythreatening, and their treatment requires

close supervision. Patients with severe exacemmBbould be encouraged to see their physician
promptly or, depending on the organization of loleahlth services, to proceed to the nearest
clinic or hospital that provides emergency accespétients with acute asthma. Close objective
monitoring (PEF) of the response to therapy isrdsse
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The primary therapies for exacerbations include-th@ order in which they are introduced,

depending on severity—repetitive administrationrapbid-acting inhaled bronchodilators, early

introduction of systemic glucocorticosteroids, aoslygen supplementation. The aims of

treatment are to relieve airflow obstruction angdyemia as quickly as possible, and to plan the
prevention of future relapses.

Patients at high risk of asthma-related death requoser attention and should be encouraged to
seek urgent care early in the course of their gkatens.
These patients include those:
= With a history of near-fatal asthma requiring iratibn and mechanical ventilation
= Who have had a hospitalization or emergency caiefor asthma in the past year
= Who are currently using or have recently stoppedgusral glucocorticosteroids
= Who are not currently using inhaled glucocorticostis
= Who are over dependent on rapid-acting inhaled2bag¢mnists, especially those who use
more than one canister of salbutamol (or equivaieointhly
= With a history of psychiatric disease or psychaoslogiroblems, including the use of
sedatives
= With a history of noncompliance with an asthma roation plan

Response to treatment may take time and patientddsie closely monitored using clinical as
well as objective measurements. The increasediegdtshould continue until measurements of
lung function (PEF or FEV1) return to their prevgobest (ideally) or plateau, at which time a
decision to admit or discharge can be made based thgse values. Patients who can be safely
discharged will have responded within the first thaurs, at which time decisions regarding
patient disposition can be made.

Assessment of Severity

The severity of the exacerbation (see Figure 4ia-lthe original guideline document &
Appendix) determines the treatment administeredicés of severity, particularly PEF (in
patients older than 5 years), pulse rate, respyragde, and pulse oximetry, should be monitored
during treatment.

Management—Community Settings

Most patients with severe asthma exacerbationsldghmmutreated in an acute care facility (such
as a hospital emergency department) where monggorircluding objective measurement of
airflow obstruction, oxygen saturation, and cardaaction, is possible. Milder exacerbations,
defined by a reduction in peak flow of less tha®e2@octurnal awakening, and increased use of
short acting beta2-agonists can usually be treaatedcommunity setting. If the patient responds
to the increase in inhaled bronchodilator treatnadtar the first few doses, referral to an acute
care facility is not required, but further managemander the direction of a primary care
physician may include the use of systemic glucooaosteroids. Patient education and review of
maintenance therapy should also be undertaken.
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Treatment

Bronchodilators

For mild to moderate exacerbations, repeated adtration of rapid-acting inhaled beta2-
agonists (2 to 4 puffs every 20 minutes for thetfimour) is usually the best and most cost-
effective method of achieving rapid reversal oflaw limitation. After the first hour, the dose of
beta2-agonist required will depend on the sevenitythe exacerbation. Mild exacerbations
respond to 2 to 4 puffs every 3 to 4 hours; mo@eeadacerbations will require 6 to 10 puffs
every 1 or 2 hours. Treatment should also be d¢idfatepending upon the individual patient's
response, and if there is a lack of response @rabncern about how the patient is responding,
the patient should be referred to an acute carktyac

Many patients will be able to monitor their PEFeafthe initiation of increased bronchodilator

therapy. Bronchodilator therapy delivered via anlMiBeally with a spacer, produces at least an
equivalent improvement in lung function as the saloge delivered via nebulizer. At the clinic

level, this route of delivery is the most cost efifee, provided patients are able to use an MDI.
No additional medication is necessary if the raguting inhaled beta2-agonist produces a
complete response (PEF returns to greater than @& %redicted or personal best) and the
response lasts for 3 to 4 hours.

Glucocorticosteroids

Oral glucocorticosteroids (0.5 to 1 mg of predros@/kg or equivalent during a 24-hour period)
Should be used to treat exacerbations, especidiey develop after instituting the other short-
term treatment options recommended for loss ofrob(dgee "Stepping up treatment in response
to loss of control” in Component 3 above and indhginal guideline document). If patients fail
to respond to bronchodilator therapy, as indicdtgdpersistent airflow obstruction, prompt
transfer to an acute care setting is recommendgecelly if they are in a high risk group.

Management—Acute Care Settings

Severe exacerbations of asthma are life-threatemiedical emergencies, treatment of which is
often most safely undertaken in an emergency degait

The algorithm in Figure 4.4-2 in the original gdide document illustrates the approach to a
cute care-based management of exacerbations & Appen

Assessiment

A brief history and physical examination pertingatthe exacerbation should be conducted
concurrently with the prompt initiation of therapyhe history should include severity and
duration of symptoms, including exercise limitatiaand sleep disturbance; all current
medications, including dose (and device) prescridede usually taken, dose taken in response
to the deterioration, and the patient's responstai thereof) to this therapy; time of onset and
cause of the present exacerbation; and risk fatmo@sthma-related death.
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The physical examination should assess exacerbséieerity by evaluating the patient's ability
to complete a sentence, pulse rate, respiratoey tete of accessory muscles, and other signs
detailed in Figure 4.4-2 in the original guidelidecument & Appendix). Any complicating
factors should be identified (e.g., pneumonia, eatakis, pneumothorax, or
pneumomediastinum).

Functional assessments such as PEF or FEV1 amthladeygen saturation measurements are
strongly recommended as physical examination atoag not fully indicate the severity of the
exacerbation, particularly the degree of hypoxenmwWathout unduly delaying treatment, a
baseline PEF or FEV1 measurement should be madeeb&tatment is initiated. Subsequent
measurements should be made at intervals untdaa cksponse to treatment has occurred.

Oxygen saturation should be closely monitored,quedfly by pulse oximetry. This is especially
useful in children because objective measuremeintsng function may be difficult. Oxygen
saturation in children should normally be greabtant95%, and oxygen saturation less than 92%
is a good predictor of the need for hospitaliza{ienidence Q.

In adults a chest x-ray is not routinely requiredf should be carried out if a complicating
cardiopulmonary process is suspected, in patieqsinng hospitalization, and in those not
responding to treatment where a pneumothorax malftieult to diagnose clinically. Similarly,

in children routine chest x-rays are not recommdnaidess there are physical signs suggestive
of parenchymal disease.

Although arterial blood gas measurements are ngtrrely required, they should be completed
in patients with a PEF of 30 to 50% predicted, ¢hato do not respond to initial treatment, or
when there is concern regarding deterioration. Ppagent should continue on supplemental
oxygen while the measurement is made. A partiadqanee of oxygen in arterial blood (Pa02)
<60 mm Hg (8 kPa) and a normal or increased paptiedsure of carbon dioxide in the arterial
blood (PaCO2) (especially >45 mm Hg, 6 kPa) indisdhe presence of respiratory failure.

Treatment

The following treatments are usually administereshaurrently to achieve the most rapid
resolution of the exacerbation:

Oxygen

To achieve arterial oxygen saturation of >90% (>9%96 children), oxygen should be
administered by nasal cannulae, by mask, or rdnglhead box in some infants. PaCO2 may
worsen in some patients on 100 percent oxygen,cegdlyethose with more severe airflow
obstruction. Oxygen therapy should be titrated ragjgpulse oximetry to maintain satisfactory
oxygen saturation.
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Rapid-Acting Inhaled beta2—Agonists

Rapid-acting inhaled beta2-agonists should be adtened at regular intervalgyidence A).
Although most rapid-acting beta2-agonists have artsturation of effect, the long-acting
bronchodilator formoterol, which has both a rapiet of action and a long duration of effect,
has been shown to be equally effective withoutaasing side effects, though it is considerably
more expensive. The importance of this featureoombterol is that it provides support and
reassurance regarding the use of a combinatiomraidterol and budesonide early in asthma
exacerbations.

A reasonable approach to inhaled therapy in exatierts would be the initial use of continuous
therapy, followed by intermittent on-demand therdpy hospitalized patients. There is no
evidence to support the routine use of intraveri®ia2-agonists in patients with severe asthma
exacerbations.

Epinephrine

A subcutaneous or intramuscular injection of epimaye (adrenaline) may be indicated for acute
treatment of anaphylaxis and angioedema, but is roatinely indicated during asthma
exacerbations.

Additional Bronchodilators

See the original guideline document for a discussid the use of ipratropium bromide,
theophylline, systemic and inhaled glucocorticastés, magnesium, helium oxygen therapy,
leukotriene modifiers, and sedatives.

Criteria for Discharge from the Emergency Department vs. Hospitalization

Patients with a pre-treatment FEV1 or PEF <25% ipted or personal best, or those with a
post-treatment FEV1 or PEF <40% predicted or peisbaest, usually require hospitalization.

Patients with post-treatment lung function of 4066%6 predicted may be discharged, provided
that adequate follow-up is available in the comrmtyuand compliance is assured. Patients with
post-treatment lung function >60% predicted canliseharged.

Management of acute asthma in the intensive catesulbbeyond the scope of this document and
readers are referred to recent comprehensive review

For patients discharged from the emergency depattme

= At a minimum, a 7-day course of oral glucocortieosids for adults and a shorter course
(3 to 5 days) for children should be prescribednglwith continuation of bronchodilator
therapy.

= The bronchodilator can be used on an as-needed, lsed on both symptomatic and
objective improvement, until the patient returnshig or her preexacerbation use of
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rapid-acting inhaled beta2-agonidigatropium bromide is unlikely to provide additain
benefit beyond the acute phase and may be quicktytinued.

= Patients should initiate or continue inhaled glusticosteroids.

» The patient's inhaler technique and use of peak fiteter to monitor therapy at home
should be reviewed. Patients discharged from thergemcy department with a peak
flow meter and action plan have a better respdmae patients discharged without these
resources.

» The factors that precipitated the exacerbation Ishba identified and strategies for their
future avoidance implemented.

» The patient's response to the exacerbation shauklvbluated. The action plan should be
reviewed and written guidance provided.

= Use of controller therapy during the exacerbatioousd be reviewed: whether this therapy
was increased promptly, by how much, and, if appatg, why oral glucocorticosteroids
were not added. Consider providing a short coufsaral glucocorticosteroids to be on
hand for subsequent exacerbations.

» The patient or family should be instructed to cohthe primary health care professional or
asthma specialist within 24 hours of discharge. olofv-up appointment with the
patient's usual primary care professional or astBpegialist should be made within a
few days of discharge to assure that treatmentorstimed until baseline control
parameters, including personal best lung functawa,reached. Prospective data indicate
that patients discharged from the emergency depaitrfor follow-up with specialist
care do better that patients returned to routime.ca

An exacerbation severe enough to require hospatadiz may reflect a failure of the patient's
self-management plan. Hospitalized patients maydréicularly receptive to information and
advice about their illness. Health care providdrsusd take the opportunity to review patient
understanding of the causes of asthma exacerbatamwmsdance of factors that may cause
exacerbations (including, where relevant smokingsagon), the purposes and correct uses of
treatment, and the actions to be taken to respongotsening symptoms or peak flow values
(Evidence A.

Referral to an asthma specialist should be corsiddéor hospitalized patients. Following
discharge from continuous supervision, the patstoiuld be reviewed by the family health care
professional or asthma specialist regularly over shbsequent weeks until personal best lung
function is reached. Use of incentives improvespry care follow up but has shown no effect
on long term outcomes .Patients who come to thergemey department with an acute
exacerbation should be especially targeted forstimaa education program, if one is available.

Component 5: Special Considerations

Special considerations are required in managingnestin relation to pregnancy; surgery;
rhinitis, sinusitis, and nasal polyps; occupaticesthma; respiratory infections; gastroesophageal
reflux; aspirin-induced asthma; and anaphylaxis.

See the original guideline document for a discussicthese special considerations.
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Definitions:
Description of Levels of Evidence

A. Randomized controlled trials (RCTs). Rich bodylata.

Definition: Evidence is from endpoints of well-designed R@1a provide a consistent pattern
of findings in the population for which the reconmdation is made. Category A requires
substantial numbers of studies involving substantianbers of participants.

B. Randomized controlled trials. Limited body otala

Definition: Evidence is from endpoints of intervention stgdieat include only a limited number
of patients, post hoc or subgroup analysis of RGi¥rsmetaanalysis of RCTs. In general,
Category B pertains when few randomized trials texisey are small in size, they were
undertaken in a population that differs from theyéd population of the recommendation, or the
results are somewhat inconsistent.

C. Nonrandomized trials. Observational studies.

Definition: Evidence is from outcomes of uncontrolled or amdgomized trials or from
observational studies.

D. Panel consensus judgment.

Definition: This category is used only in cases where the/igion of some guidance was
deemed valuable but the clinical literature addngsshe subject was deemed insufficient to
justify placement in one of the other categoriebe TPanel Consensus is based on clinical
experience or knowledge that does not meet theealisted criteria.

CLINICAL ALGORITHM(S)
Algorithms are provided in the original guidelineadiment for: (see Appendix)

= Management Approach Based On Control
= Management of Asthma Exacerbations in Acute Caten§e

EVIDENCE SUPPORTING THE RECOMMENDATION
TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

The type of supporting evidence is identified aradgd for select recommendations (see "Major
Recommendations” field).

The recommendations on asthma management and poeveme based as far as possible on
controlled clinical studies. For those aspectshefdlinical management of asthma that have not
been the subject of specific clinical studies, neg@ndations are based on literature review,
clinical experience, and expert opinion of proj@embers.

Levels of evidence are assigned to management reeadations in the Global Initiative for

Asthma documents where appropriate in Chapter 4, Five Components of Asthma
Management. Evidence levels are indicated in botlfgpe enclosed in parentheses after the
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relevant statement—e.g.E(idence A). The methodological issues concerning the use of
evidence from meta-analyses were carefully consdler

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMM ENDATIONS

POTENTIAL BENEFITS
There is now good evidence that the clinical matéons of asthma— symptoms, sleep
disturbances, limitations of daily activity, impaient of lung function, and use of rescue
medications—can be controlled with appropriatetineat.
Although there is no cure for asthma, appropriatenagement that includes a partnership
between the physician and the patient/family mésiharesults in the achievement of control.
The goals for successful management of asthmapare t

= Achieve and maintain control of symptoms

» Maintain normal activity levels, including exercise

= Maintain pulmonary function as close to normal asgible

» Prevent asthma exacerbations

= Avoid adverse effects from asthma medications
» Prevent asthma mortality

POTENTIAL HARMS

See Chapter 3 "Asthma Treatments" in the originédlgline document for a full discussion of
asthma medications for adults and children, incigdheir side effects.

CONTRAINDICATIONS

CONTRAINDICATIONS

Sedation is contraindicated in the treatment cisthma exacerbation.

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS
A large segment of the world's population livesaneas with inadequate medical facilities and

meager financial resources. The Global Initiative Asthma Executive Committee recognizes
that "fixed" international guidelines and "rigidtientific protocols will not work in many
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locations. Thus, the recommendations found inffe@port must be adapted to fit local practices
and the availability of health care resources.

IMPLEMENTATION OF THE GUIDELINE

The important stakeholders will be involved in timplementation. We will plan for 6 month of
Implementation.

We will start to collect the medical record number the patient known to have
Bronchial Asthma in 28 April 2008. Reviewing thoBkes will give us a hint about
current picture about diagnosis and managementaidBial Asthma in Primary Health
Care clinic.

Patient will be informed early about the Bronchdathma guideline. One day patient
education will be held in Primary Health Care id2meek of the coming 6 month.

We will have a formal presentation with all stafbrking in Primary Health Care Clinic,
to update them with the Bronchial Asthma Guideli(@uring May 2008) in all PHC
Centers.

We will call for discussion and case presentatiothe departmental Continues
Professional Development. To keep the update aadswer the questions about the
Bronchial Asthma diagnosis and treatment. (During 2008).

We will print a colored algorithm for the Bronchfssthma management and level of
Control, and will distribute it on the all PHC (3kthy 2008).

We will call for meeting with experts (Executive &d of the Health Minister Council).

The involvement of the pulmonologist with our leets and activity.

Implementation tool:

Clinical Algorithm.

Translated to Arabic Language.
Patient Resources.

Pocket Guide/Reference Cards.
Slide Presentation.
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Figure 2-4 Classification of Asthma Severity by Chical Features Before Treatment

Intermittent

Symptoms less than once a week

Brief exacerbations

Nocturnal symptoms not more than twice a month
* FEV1 or PEE 80% predicted

* PEF or FEV1 variability < 20%

Mild Persistent

Symptoms more than once a week but less than odag a
Exacerbations may affect activity and sleep
Nocturnal symptoms more than twice a month

* FEV1 or PER 80% predicted

* PEF or FEV1 variability < 20 — 30%

Moderate Persistent

Symptoms daily

Exacerbations may affect activity and sleep

Nocturnal symptoms more than once a week

Daily use of inhaled short-acting _2-agonist
* FEV1 or PEF 60-80% predicted

* PEF or FEV1 variability > 30%

Severe Persistent

Symptoms daily
Frequent exacerbations
Frequent nocturnal asthma symptoms
Limitation of physical activities
* FEV1 or PEK 60% predicted

* PEF or FEV1 variability > 30%
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Figure 3-1 Estimated Equipotent Daily Doses of Inhaled Glucoaticosteroids for Adult

Low Daily Dose (ug) Medium Daily Dose ug) High Daily

Dose (9)

Beclomethasone dipropionate 200 - 500 >500 - 1000 >1000 - 2000

Budesonide* 200 - 400 >400 - 800 >800 - 1600

Ciclesonide* 80 - 160 >160 - 320 >320 - 1280

Flunisolide 500 - 1000 >1000 - 2000 >2000

Fluticasone 100 - 250 >250 - 500 >500 - 1000

Mometasone furoate* 200 - 400 >400 - 800 >800 - 1200

Triamcinolone acetonide 400 - 1000 >1000 - 2000 >2000

T Comparisons based upon efficacy data.

T Patients considered for high daily doses exaapitiort periods should be referred to a specimisissessment to consider
alternative combinations of controllers. Maximurnammended doses are arbitrary but with prolongedaus associated with
increased risk of systemic side effects.

* Approved for once-daily dosing in mild patients.
Notes

» The most important determinant of appropriatargpss the clinician’s judgment of the patient'spense to therapy. The
clinician must monitor the patient’s response mmie of clinical control and adjust the dose acawglji. Once control of asthmg
is achieved, the dose of medication should be elyditrated to theminimum dose required to maintain control, thus reducifg
the potential for adverse effects.

* Designation of low, medium, and high doses is/jgled from manufacturers’ Recommendations whersiptes Clear
demonstration of dose response relationships d®seprovided or available. The principle is thereftw establish the
minimum effective controlling dose in each patiexg,higher doses may not be more effective antikatg to be associated
with greater potential for adverse effects.

» As CFC preparations are taken from the marketlicagion inserts for HFA preparations should befidly reviewed by the
clinician for the correct equivalent dosage.

*In this section recommendations for doses of inhaled glucocorticosteroids are given as “_/day budesonide
Or equivalent,” because a majority of the clinical literature on these medications uses this standard.
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Figure 3-4. Estimated Equipotent Daily Doses of Inhaled Glucoaticosteroids for Children

Low Daily Dose (ug) Medium Daily Dose ug) High Daily

Dose (9)

Beclomethasone dipropionate 100 - 200 >200 - 400 >400

Budesonide* 100 - 200 >200 - 400 >400

Ciclesonide* 80 - 160 >160 - 320 >320

Flunisolide 500 - 750 >750 - 1250 >1250

Fluticasone 100 - 200 >200 - 500 >500

Mometasone furoate* 100 - 200 >200 - 400 >400

Triamcinolone acetonide 400 - 800 >800 - 1200 >1200

t Comparisons based upon efficacy data.

T Patients considered for high daily doses exaapitiort periods should be referred to a specimisissessment to consider
alternative combinations of controllers. Maximurnammended doses are arbitrary but with prolongedaus associated with
increased risk of systemic side effects.

* Approved for once-daily dosing in mild patients.
Notes

» The most important determinant of appropriatargpss the clinician’s judgment of the patient'spense to therapy. The
clinician must monitor the patient’s response mmte of clinical control and adjust the dose acawglji. Once control of asthm§
is achieved, the dose of medication should be ghyditrated to theminimum dose required to maintain control, thus reducifg
the potential for adverse effects.

« Designation of low, medium, and high doses is/joled from manufacturers’

Recommendations where possible. Clear demonstrafidaseresponse relationships is seldom providedailable. The
principle is therefore to establish the minimurreefive controlling dose in each patient, as higltses may not be more

effective and are likely to be associated with tepotential for adverse effects.

» As CFC preparations are taken from the marketlica¢gion inserts for HFA preparations should besftdly reviewed by the
clinician for the correct equivalent dosage.
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Management Approach Based On Control

For children older than 5 Years, Adolescents and Aadlt

Level of Contra Reduce l Treatment Actio

controlled Maintain and find lowest controlling step

Partially controlled Consider stepping up to gain controlled —
y Increase ——— pPRINEUpTo €

Uncontrolled

J J

Step up until controlled 7

Exacerbation Treat as exacerbation

N

|

v

Reduce ] Increase
Step 1 ” Step 2 w Step 3 Step 4 Step 5 w
Asthma education
Environmental Control
As needed rapid- As needed rapid-acting B2-agonist
acting B2-agonist
Select one Select one Add one or more Add one or both

Controller
options***

Low dose inhaled
ICS*

Low dose ICS plus
long —acting B2-
agonist.

Medium-or high
dose ICS plus long-
acting B2-agonist.

Oral
glucocorticosteroid
(low dose)

Leukotriene
modifier U

Medium-or high
dose ICS.

Leukotriene
modifier.

Anti-IgE treatment

Low dose ICS plus
leukotriene
modifier.

Sustained release
theophylline.

Low dose ICS plus
sustained release
theophylline

*|CS= inhaled glucocorticosteroids.

*** preferred controller options are shown in skddoxes.

Alternative reliever treatments include inhaledi@nilinergics, short-acting oral B2-agonist, andrshacting
theophylline. Regular dosing with short and long¢jrer B2-agonist is not advised unless accompaniedebular

use of an inhaled glucocorticosteroid
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Figure 4.3-2:Management Approach Based on Control & Children 5 Years and Younger

The available literature on treatment of asthmahildren 5 years and younger precludes detg

led
treatment recommendations. The best documentetingaa to control asthma in these age grou is
inhaled glucocorticosteroids and at Step 2, a logednhaled glucocorticosteroid is recommendetielf t
initial controller treatment. Equivalent doses nhaled glucocorticosteroids, some of which mayj be
given as a single daily dose, are provided in GiaB{Asthma Medication in the original guidelifpe
document) (Figure 3-4).
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Figure 4.4-1. Severity of Asthma Exacerbations*

Mild Moderate Severe Respiratory arrest
imminent
Breathless Walking Talking At rest
Infant—softer shorter | Infant stops feeding
cry;
difficulty feeding
Can lie down Prefers sitting Hunched forward
Talks in Sentences Phrases Words
Alertness May be agitated Usually agitated Usually agitated Drowsy or confused
Respiratory rate Increased Increased Often > 30/min
Normal rates of breathing in awake children:
Age Normal rate
< 2 months < 60/min
2-12 months < 50/min
1-5 years < 40/min
6-8 years < 30/min
Accessory muscles Usually not Usually Usually Paradoxical thoracoand
abdominal movement
suprasternal retractions
Wheeze Moderate, often only | Loud Usually loud Absence of wheeze
end expiratory
Pulse/min. <100 100-120 >120 Bradycardia
Guide to limits of normal pulse rate in children:
Infants 2-12 months— Normal Rate < 160/min
Preschool 1-2 years < 120/min
School age 2-8 years < 110/min
Pulsus paradoxus Absent May be present Often present Absence suggests
<10 mm Hg 10-25 mm Hg > 25 mm Hg (adult) respiratory muscle fatigue

20-40 mm Hg (child)
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PEF Over 80% Approx. 60-80% < 60% predicted or

after initial personal best after initial personal
best (< 100 L/min

bronchodilator adults) response lasts
< 2hrs

% predicted or

% personal best

PaO2 (on air)t Normal > 60 mm Hg < 60 mm Hg
Test not usually
Necessary Possible cyanosis
and/or <45 mm Hg
PaCO2 t <45 mm Hg > 45 mm Hg;

Possible respiratory

failure (see text)

Sa02% (on air)t > 95% 91-95% < 90%

Hypercapnea (hypoventilation) develops more readiljoung children
than in adults and adolescents

*Note: The presence of several parameters, butexssarily all, indicates the general classificatif the exacerbation.

tNote: Kilopascals are also used internationatyiversion would be appropriate in this regard.
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Figure4, 3-2: Management of Asthma Exacerbation icute Care Setting.

Initial Assessment

History, physical examination (auscultation, use of accessory muscles, heart rate, respiratory rate, PEF or

FEV1, oxygen saturation, arterial blood gas if patient in extremis)

Initial Treatment

* Oxygen to achieve O2 saturation = 90% (95% in children)
e Inhaled rapid-acting _2-agonist confinuously for ene hour.

* Systemic glucocorticosteroids if no immediate response, or if patient recently took oral glucocorticosteroid,

or if episode is severe.

» Sedation is contraindicated in the treatment of an exacerbation.

Reassess after 1 Hanr

Ii Physical Examination, PEF, O2 saturation and other tests as needed |

=

Criteria for Moderate Episode:

* PEF 60-80% predicted/personal best

= Physical exam: moderate symptoms. accessory muscle use

Treatment:

* Oxygen

«Inhaled B2-agonist and inhaled anticholinergic every 60

i
* Oral glucocorticosteroids

* Continue treatment for 1-3 hours, provided there 1s
imnrovement

==

Treatment:
* Oxygen

_

Reassess after 1-2 hours

Criteria for Severe Episode:

* History of risk factors for near fatal asthma

* PEF < 60% predicted/personal best

* Physical exam: severe symptoms at rest, chest retraction
+ No improvement after initial treatment

* Inhaled B2-agonist and inhaled anticholinergic
* Systemie glucocorticosteroids
+ Intravenous magnesium

e

N,

| * Response sustained 60 mun after last |

Good Response within 1-2 Hours:

treatment

» Physical exam normal: No distress

= PEF = 70%

« 02 saturation > 90% (95% children)

: Im_;_y‘m—'ed: Criteria for Dischal‘gl_e_ Home

* PEF > 60% predicted/personal best

_» Sustarned on oral/inhaled medication.

Home Trextment;

» Continue inhaled _2?-agonist

* Consider. in most cases, oral glucocorticosteroids

» Consider adding a combination inhaler

» Patient education; Take medicmne correcily
Rewview achion plan

Close medical follow-up

pulse

¥

Incomplete Response within 1-2

Houre

Ruslk factors for near fatal asthma

* Physical exam: muld to moderate

S1gns

* PEF < 60%.

* 02 saturation not iMproving.

Admit to Acute Care Setting

* Oxygen

* Inhaled B2-agonist =
anticholmergic

* Systemic glucocorticosteroid

+ Intravenous magnesium
* Monitor PEF. O2 saturation.

Poor Response within 1-2 Hours:

+ Risk factors for near fatal asthma
* Physical exam: symptoms severe,
drowsiness. confusion
* PEF < 30%
« PCO2 > 45 mm Hg

_*PO2 < 60mm Hg

|_Admit to Intensive Care

| | =Oxygen

* Intravenous glucocorticosteroids
* Consider miravenous B2-agonist

* Consider mfravenous theophylline
* Possible intubation and mechameal

| | *Inhaled B2-agomist + anticholinergic.

| Reassess at intervals

Ventilation.

Poor Resnonse (see above):

* Admit to Intensive Care
Incompletfe response in 6-12 hours
fsee ahnve)

= Consider admission to Intensive Care
1f no improvement within 6-12 hours

Improved (see opposite)
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