Naval Hospital Jacksonville Asthma Clinical Practice Guideline 

Introduction:
This document is a simplified summary of nationally recognized asthma clinical practice guidelines.  It is intended to be a quick-reference to primary care providers who diagnose and treat patients with asthma.  This guideline briefly covers diagnosis and evaluation of asthma, as well as treatment of chronic asthma and exacerbations in the outpatient and inpatient settings.  Recommendations regarding patient education and subspecialty referral are also provided.  In the event that there are further questions, the reader should consult the references listed below.
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Section 1:
Defining Asthma


Asthma is a chronic inflammatory disorder of the airways in which many cells and cellular elements play a role.  The chronic inflammation causes an associated increase in airway hyperresponsiveness that leads to recurrent episodes of wheezing, breathlessness, chest tightness, and coughing, particularly at night or in the early morning.  These episodes are usually associated with widespread but variable airflow obstruction that is often reversible either spontaneously or with treatment.


Airway inflammation produces four forms of airflow limitation: acute bronchoconstriction, swelling of the airway wall, chronic mucus plug formation, and airway remodeling.  Atopy, the production of abnormal amounts of IgE antibodies in response to common environmental allergens, is the strongest identifiable predisposing factor for developing asthma.  Considering asthma an inflammatory disorder has implications for the diagnosis, prevention, and management of the disorder.


Common asthma triggers include viral infections; allergens such as domestic dust mites, animals with fur, cockroach, pollens, and molds; tobacco smoke; air pollution; exercise; strong emotional expressions; chemical irritants; and drugs (e.g. aspirin, beta blockers).


Asthma attacks (or exacerbations) are episodic, but airway inflammation is chronically present.  Asthma is a chronic disorder requiring long-term management.  For many patients, this means taking preventative medication every day.


Asthma can change over time.  Asthma can be mild, moderate or severe; asthma attacks can be life-threatening.  The severity of asthma varies among individuals, and it can change in one individual over time.  Treatment decisions are made based on the severity of asthma.  Please refer to section 3 of this guideline for defining asthma severity.


Asthma can be treated and controlled so that almost all patients can:

· Prevent troublesome symptoms night and day

· Prevent serious attacks

· Require little or no quick-relief medication

· Have productive, physically active lives

· Have (near) normal lung function 


Asthma is one of the most common chronic diseases worldwide, imposing a substantial social burden on both children and adults.  Strategies to improve asthma control can lead to socioeconomic gains in terms of improved school attendance, fewer absences from work, and, by implication, a smaller burden on families.  


Poorly controlled asthma is also expensive to manage.  In the United States, estimates of this cost range from 5.5% to 14.5% of total family income.  Investment in preventative medication is likely cost savings in emergency care for acute exacerbations.

Section 2:
Diagnosing Asthma

[image: image1.jpg]Figure 1. Is It Asthma?

(Consider asthma if any of the following signs or symptoms are present.}

B Wheezing — high-pitched whistling sounds when breathing out —
especially in children. (A normal chest examination does not exclude
asthma.)

® History of any of the following:

Cough, worse particularly at night
Recurrent wheeze

Recurrent difficult breathing
Recurrent chest tightness

Note: Eczema, hay fever, or a family history of astime or atopic diseases are often associated
with asthma.

B Symptoms oceur or worsen at night, awakening the patient.

B Symptoms occur or worsen in the presence of:

Exercise
Viral infection
Animals with fur

Domestic dust mites {in mattresses, pillows, upholstered furniture,
carpets)

Smoke {tobacco, wood)

Pollen

Changes in emperaiure

Strong emotional expression (taughing or crying hard)
Aerosol chemicals.

Drugs (aspirin, beta biockers).

W Reversible and variable airflow limitation — as measured by using a peak
expiratory flow (PEF) meter (see figure 2) in any of the following ways

PEF increases more than 15 percent 15 to 20 minutes after inhalation
of a short-acting beta-agonist, or

PEF varies more than 20 percent from morning measurement

upon arising to measurement 12 hours later in patients taking a
bronchodilator {more than 10 percent in patients who are not taking
a bronchodilator), or

PEF decreases more than 15 percent after 6 minutes of running or
exsrcise.
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Diagnostic Challenges include the following:

· Young children whose primary symptom is cough or who wheeze with respiratory infections are often misdiagnosed as having bronchitis or pneumonia (including acute respiratory infection) and thus ineffectively treated with antibiotics or cough suppressants.  Treatment with asthma medication can be beneficial and diagnostic.

· Asthma should be considered if the patient’s colds repeatedly “go to the chest” or take more than 10 days to clear up, or if the patient improves when asthma medication is given.

· Tobacco smokers and elderly patients frequently suffer from chronic obstructive pulmonary disease with symptoms similar to asthma. Yet they may also have asthma and benefit from treatment.  Improvement in PEF after asthma treatment is diagnostic.

· Workers who are exposed to inhalant chemicals or allergens in the workplace can develop asthma and may be misdiagnosed as having chronic bronchitis or chronic obstructive pulmonary disease.  Early recognition (PEF measurements at work and home), strict avoidance of further exposure, and early treatment are essential.

Asthma attacks may be difficult to diagnose.  For example, acute shortness of breath, chest tightness, and wheezing can also be caused by croup, bronchitis, heart attacks, and vocal cord dysfunction.  Using spirometry, establishing reversibility of symptoms with bronchodilators, and assessing the history of the attack (e.g. whether it was related to exposures that commonly make asthma worse) aid in the diagnosis.  A chest x-ray can help rule out infection, large airway lesions, congestive heart failure, or aspiration of a foreign object.

[image: image2.jpg]Figure 2. Peak Flow Meters: Uses and Technique

| lung function measurements assess airflow limitation and heip
diagnose and monitor the course of asthma. Such objective
measurements are important because patients and physicians often
do not recognize asthma symptams or their severity. kung function
measurements for asthma management are used in the same manner
as blood pressure measurements for diagnosing and monitoring
hypertension.

WPeak flow meters measure peak expiratory flow (PEF}, the fastest rate
at which air moves through the airways during a forced expiration.

B The accuracy of PEF measurement depends on patient effort and
correct technique. Several kinds of peak flow meters are available; the
technique for use is similar for all:

+ Stand up and hold the peak flow meter without restricting

movement of the marker. Make sure the marker is at the bottom of
the scale.

« Take a deep breath, put the peak flow meter in your mouth, seal
your lips around the mouthpiece, and breathe out as hard and fast
as possible. Do not put your tongue inside the mouthpiece,

= Record the result. Return the marker to zero
» Repeat twice more. Choose the highest of the three readings.

m Daily PEF monitoring for 2 to 3 weeks is useful, when it is available,
for establishing a diagnasis and treatment. If during 2 to 3 weeks a
patient cannot achieve 80 percent of predicted PEF (predicted values
are provided with all peak flow meters), a course of corticosteroid
tablets may be necessary to determine a patient's personal best value.

® Long-erm PEF monitoring is usefui, along with review of symptoms, for
evaluating a patient’s response to therapy. PEF monitoring can aiso
help detect early signs of worsening before symptoms occur. See
Monitor and Modify Asthma Care for Effective Long-Term Control





Section 3:
Classifying Asthma Severity

Classification of asthma severity is an important step as this is used to assess the patient’s degree of impairment and to guide initial therapy.  Severity is assessed by the frequency of daily and nocturnal symptoms; the frequency and impact of exacerbations; and either the peak flow variability or the degree of airflow obstruction measured by the FEV1.  Figure 5-6 categorizes asthma severity below.
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Figure 5-6. Classification of Asthma Severity by
Clinical Features Before Treatment

STEP 1: Intermittent

Symptoms less than once a week

Brief exacerbations

Nocturral symptoms not more than twice a month
« FEVy or PEF 2 80% predicted

* PEF or FEV variability < 20%

STEP 2: Mild Persistent

Symptoms more than once a week but less than once a day
Exacerbations may affect activity and sleep

Nogturnal symptoms more than twice a mortth

= FEV or PEF = 80% predicted

*» PEF or FEV variability 20-30%

STEP 3: Moderate Persistent

Symptoms daily

Exacerbations may affect activity and sleep
Nocturnal symptoms more than once a week
Daily use of inhaled short-acting Bo-agonist
» FEV4 or PEF 60-80% predicted

* PEF or FEV4 variability > 30%

STEP 4: Severe Persistent

Symptoms daily

Frequent exacerbations

Frequent nocturnal asthma symptoms
Limitation of physical activities

* FEVy or PEF < 60% predicted

= PEF or FEV varability > 30%

Etiology

Many attempts have been made to classify asthma
according to eticlogy, particularly with regard to
environmental sensitizing agents. Such a classification is,
however, limited by the existence of patients in whom no
environmental cause can be identified. Despite this, an
effort 1o identify a specific environmental cause for asthma
in an individual patient should be part of the initial clinical
assessment, because it enables the use of avoidance
strategies in asthma management.

Severity

Conventional assessments of asthma severity have
combined assessments of symptems, amounts of
Bo-agonist used to treat symptoms, and lung function
(Figure 5-6). An assessment of asthma based on clinical
or symptom indices of disease severity over the preceding
year has been shown to relate to pathological indices of
airway inflammation®. Both the level of airfiow limitation
and its variability enable asthma to be subdivided by
severity into four steps: Intermittent, Mild Persistent,
Moderate Persistent, and Severe Persistent. This type of
asthma classification, based on severity, is important when
decisions must be made about management at the initial
assessment of a patient. This is because asthma therapy
involves a stepwise approach in which the level of therapy
is increased as the severity of the asthma increases.

The severity of a patient's asthma may be classified into
one of these four steps based on the clinicat features
present before treatment is begun (Figure 5-6). When the
patient is already on treatment, the classification of
severity should be based on the clinical features present
and the step of the daily medication regimen that the
patient is currently on® (Figure 5-7). Thus, a patient with
engoing symptoms of mild persistent asthma, despite
being on the appropriate maintenance treatment for this
step, should be regarded as having moderate persistent
asthma. Similarly, a patient with ongoing symptoms of
moderate persistent asthma, despite being on the
appropriate maintenance treatment for this step, should be
regarded as having severe persistent asthma. Thus, the
combination of the current level of symptoms and the
current maintenance treatment step should enable the
establishment of the patient's asthma severity and the
corresponding appropriate maintenance treatment. Once
asthma contrel is achieved and maintained for a sufficient
time, then a reduction in therapy should be tested. If
control is maintained, then the patient should be
reclassified according to the new maintenance treatment.
The severity of acute asthma exacerbations is often
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The preceding table is used to classify asthma severity prior to initiating therapy. When the patient is already on treatment, the classification of severity should be based on the clinical features and the step of the daily medication regimen that the patient is currently on.  (Please see figure 5-7 (Classification of Asthma Severity by Daily Medication Regimen and Response to Treatment) on the next page.)

[image: image4.jpg]Figure 5-7. Classification of Asthma Severity by Daily Medication Regimen and Response to Treatment

Current Treatment Step*

Step 1: Infermittent IStep 2: Mild Persistent i Step 3: Moderate Persisient

Patient Symptoms and Lung Function on Gurrent Therapy

Levei of Severity

Step 1: Intermittent

Symptoms less than once a week

Brief exacerbations

Nooturnal sympioms niot more than twice a month
Nomal lung function between episodes

Intermittent

Mild Persistent Moderate Persistent

Step 2: Mild Persistent

Symptoms more than once a week but less than once a day
Nocturnal symptoms more than twice a month but less

than once a week

Normal lung function between episodes

Mild Persistent

Moderate Persistent Savere Persistent

Step 3: Moderate Persistent

Symptoms daily

Exacerbations may affect activity and sleep
Nocturnal symptoms at least once a week
60% < FEVq < 80% predicted OR

80% < PEF < 80% of personal best

Moderate Persistent

Severe Persistent Severe Persistent

Step 4: Severe Persistent
Symptoms daily

Frequent exacerbations

Frequent nocturnal asthma symptoms
FEV4 £60% predicted OR

PEF < 60% of personal best

Severe Persistent

Severe Persistent Severe Persistent

underestimated by patients, their relatives, and their health
care professicnal. The reasons for this are complex, but
include a failure to use measurements of lung function for
assessment. |f severe asthma exacerbations are not
recognized and treated appropriately, such exacerbations
can be fatal®'. it is important to recognize that any patient
with asthma, however mild on a chronic basis, may have a
severe acute asthma exacerbation. Specific factors have
been identified that are associated with a higher risk of
asthma mortality®. These include a previous history of
lite-threatening acute attacks, hospitalization within the
previous year, psychosocial problems, a history of
intubation for asthma, recent reductions or cessation of
glucocorticosteroid therapy, and noncompliance with
recommended medical therapy.

Time Trends of Airflow Limitation

Asthma may also be classified according to time trend
patterns of airflow limitation menitored by PEF
measurements. This form of classification is likely to
reflect the different pathological causes of airflow limitation
and has therapeutic implications. Intermittent asthma may
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be defined as the presence of occasional episodes of
respiratory symptoms and PEF reductions {in the last year)
with normal PEF and normat or near-normal airway
responsiveness in between episodes. By contrast,
persistent asthma is characierized by daytime and
nocturnal PEF variability, frequent symptoms, and airway
hyperresponsiveness. Some patients with longstanding
persistent asthma with an irreversible component to their
disease faif to achieve normal lung function despite
intensive therapy with glucocorticosteroids. The term
“brittle asthma” is sometimes used to describe patients
with alrway hyperresponsiveness and extreme day-to-day
vatlability in ainwvay obstruction. These patients are
particularly at risk for sudden, severe, and life-threatening
exacerbations.
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* Current Treatment Step is defined in figure 7-5 (please see page 8)

Thus, the combination of the current level of symptoms and the current maintenance treatment step should enable the establishment of the patient’s asthma severity and the corresponding appropriate maintenance treatment. The recommended medical regimens for different levels of asthma severity are provided in figure 7-5 in the following section (see page 8).

Thus, a patient with ongoing symptoms of mild persistent asthma, despite bring on the appropriate treatment for this step, should be regarded as having moderate persistent asthma.  Similarly, a patient with ongoing symptoms of moderate persistent asthma, despite being on the appropriate maintenance treatment for this step, should be regarded as having severe persistent asthma.  Please refer to figure 5-7 above.

Section 4:
Medical Therapy for Asthma

Although no cure for asthma has yet been found, it is reasonable to expect that in most patients with asthma control of the disease can and should be achieved and maintained. Control of asthma is defined as:

· Minimal (ideally no) chronic symptoms including no nocturnal symptoms

· Minimal (infrequent) exacerbations

· No emergency visits

· Minimal (ideally no) use of p.r.n. (as-needed) β2- agonist

· No limitations on activities, including exercise

· PEF circadian variation of less than 20 percent

· (Near) normal PEF

· Minimal (or no) adverse effects from medicine

Choice of Therapy

An appropriate approach to therapy recommends that the number (type), dose, and eventually frequency of medications are increased with increasing asthma severity.  The aim is to accomplish the goal of therapy with the least possible medication.  Once control is sustained for about 3 months, a reduction in therapy to a lower step can be carefully considered.  This reduction in therapy is needed to identify the minimum therapy required to maintain control.  Please refer to figure 7-5 below for recommendations on daily controller medications based upon asthma severity (using figures 5-6 and 5-7 on pages 5 and 6, respectively)

[image: image5.jpg]Figure 7-5. Recommended Medications by Level of Severity: Adults

All Steps: In addition to regular daily controller therapy, rapid-acting inhaled f,-agonist* should
be taken as needed to relieve symptoms, but should not be taken more than 3 io 4 times a day.

Level of Severity**

Daily Controller Medications

Other Treatment Options™*

Step 1 » None necessary
Intermittent Asthrma™*~
Step 2 » Inhaled glucocorticosteroid + Sustained-retease theophylline, or

Mild Persistent Asthma

{< 500 pg BDP or equivalent)

» Cramone, or

» Leukotriene modifier

Step 3
Moderate Persistent Asthma

= Inhaled glucocorticosteroid
{200-1,000 pg BDP or equivalent)
plus leng-acting inhaled Bo-agonist

» Inhaled glucocorticosteroid
{500-1,000 g BDP or equivalent)
plus sustained-release theophyliine, or

* Inhaled glucocorticosteroid
{500-1,000 g BDP or equivalent)
plus long-acting oral Bg-agonist, or

» Inhaled glucocorticosteroid at
higher doses (> 1,000 g BOP or
equivalent), or

* Inhaled glucocorticosteroid
{500-1,000 g BDP or equivalent)
pius leukotriene modifier

Step 4
Severe Persistent Asthma

* Inhaled glucocorticosteroid

{> 1,000 1ig BOP or equivalent) plus
fong-acting inhaled p-agonist, pius
one or more of the following, if needed:
» Sustained-release theophylline

* Leukotriene modifier

+Long-acting oral Bp-agorist
« Oral glucocorticosteroid

All Steps: Once control of asthma is achieved and maintained for at least 3 months, a gradual reduction of the maintenance
therapy should be tried in order to identify the minimum therapy required to maintain control.

¥ Other options for sefiever medication are (in increasing order of cost) inhaled anticholinergic, short-acting oral fi-agonisi, and short-acting theophyline.

** See Figure 5-6 and Figure 5-7 for classification of severity.

“+* Olher reatment options listed in order of Increasing cost. Relative medication costs may vary from country to country.
== Those with intermittent asthma but severe exacerbafions should be freated as having moderate persistent asthma (Evidence D).

onset, which may include a burst or cycle of oral
giucocorticosteroids andfor full doses of inhaled
glucocorticosteroids plus long-acting Bo-agonists
{Evidence D} in order to achieve control of the patient's
asthma as quickly as possible, and then decrease the
medication, or io start with treatment judged appropriate
for the severity of the patient's asthma and increase
treatment gradually if necessary. Once control is
sustained for about 3 months, a reduction in therapy to a
lower step can be carefully considered. This reduction in
therapy is needed to identify the minimum therapy required
to maintain control.

Few studies have as yet investigated the efficacy of
various comprehensive therapeutic programs in
accomplishing a broad set of therapeutic goals for
contralling asthma. The recommendations that follow are

thus based on an understanding of the pathology of
asthma and an extrapolation from controlled clinical
therapeutic trials that have evaluated the effects of
particular antiasthma therapies on separate outcomes
such as asthma symptoms, jung function, and the use of
bronchodilators on an as-needed basis to relisve symptoms.

Figure 7-5 presents the stepwise approach to therapy to
achieve and maintain control of asthma. The step system
for classifying asthma severity takes into account the
treatment that the patient is currently receiving {Figure 5-7).
Figure 7-5 presents all therapies that can be recommended
for treating each step of asthma severity. Guidance for
selecting among these available modalities is provided in
the text. The cost of the medication is an obvious factor in
determining the choice of treatment. Cost of treatment
varies from country to country and is only one of the
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Please note that in the preceding figure, the doses of inhaled steroids are stated in doses of Beclomethasone Dipropionate (BDP).  Figure 7-3 listed below provides a conversion chart to allow comparable dosing of other inhaled steroids.

[image: image6.jpg]Figure 7-3. Estimated Equipotent Doses of Inhaled Glucocorticosteroids®

Adults

Drug Low Dose Medium Dose High Dose
Beclomethasone dipropionate 200500 g 50041000 g >1,000 pg
Budesaride 200-400 ug 400800 g >800 pg
Flunisolide 50013 000 ug 1.000-2.000 pg >2,000 ug
Fiuticasorie 100-250 g 250-500 vg >500 g
Triamainolone acewonide 4001,000 g 1,000-2,000 g >2.000 g
Children

Drug Low Dose Medium Dose High Dose
Beclomethasone dipropionate 100-400 pg 400-800 g >800 pg
Budesonide 100-200 g 200-400 g >400 pg
Flunisolide 500750 ug 1.0001,250 pg >1,250 ng
Fluticasone 100-200 g 200-500 pg >500 pg
Triamcinolane acetonide 400-800 g 80041 200 g >1.200 pg

Notes

+The most important defermirar: of appropriate dosing is the clinician's judgment of the patient's response 1o therapy. The olirician must monftor the
s and adjust the dose accordingly. The stepwise approach o therapy emphasizes that once
control of asthma is achieved, the dose of medication should be carefully fitrated to the minimum dose required to mairtain control, thus reducing the

patient's response in terms of several clinical parar

potential for adverse effects.
= Some dosages may be outside package labeling.

+ Mezered-tose inhaler (MDI) dasages are expressed as the amoun: of drug leaving the vaive, not all of which is available to the patier:. Dry powder
inhaler (DPi) doses are axpressed as the amount of drug in the intaler following activatior.

inhaled glucocarticosteroids (Evidence A). There is,
however, a clear relationship between the dose of
inhaled glucocorticosteroids and the prevention of severe
acute exacerbations of asthma'®. Therefore, some
patients with severe asthma may benefit from long-term
treatment with higher doses of inhaled
glucocorticosteroids, which allow the decrease or
withdrawal of oral glucocorticostercids in these patients.
The safety profile of higher doses of inhaled
glucocorticosteroids is clearly better than that of oral
glucocorticosteroids” "%,

Side effects—Local adverse effects from inhaled glucocor-
ticosteroids include oropharyngeal candidiasis,
dysphonia, and occasional coughing from upper airway
irritation, but these effects may often be prevented by
using spacer devices". Mouth washing (rinse with
water, gargle, and spit out) after inhalation and the use of
a spacer may prevent oral candidiasis.

All inhaled glucocorticosteroids currently available are
absorbed from the lung, so there is inevitably some
systemic absorption. The risk of systemic adverse
effects from inhaled glucocorticosteroids depends on the
dose and the potency of the glucocorticosteroid as well
as its bicavailability, absorption in the gut, first-pass
metabolism in the liver, and the half-life of its systemically
absorbed (from lung and possibly gut) fraction™. The
systemic effects will therefore differ among the various in-

haled glucocorticosteroids. Several comparative studies
have demanstrated that budesonide and fluticasone
propionate {FP) have less systemic effect than BDP and
triamcinolone®™ ™ The risk of systemic effects also
depends on the delivery system; use of spacers
decreases the systemic bicavailability and the risk of
systemic side effects for most glucocarticosteroids'®.

Controlled clinical trials have demonstrated that fong-
term treatment with high doses of inhaled
glucocorticosteroids may be assoclated with systemic
effects, including skin thinning and easy bruising™ ™,
adrenal suppression'®'®, and decreased bone mineral
density™™. Inhaled glucocorticosteroids have also been
associated with cataracts and glaucoma in cross-
sectional studies™ ™, but there is no evidence of post-
capsular cataracts in prospective studies™*"*. The
clinical significance of the adrenal suppression or the
decrease in osteoblast activity during treatment with high
doses of inhaled glucocorticosteroids is not yet known.
One difficulty in establishing this clinical significance lies
in dissociating the effect of high-dose inhaled
glucocorticosteroids from the effect of courses of orat
glucocorticosteroids taken by patients with severe
asthma. There is no evidence that supports the use of
prophylactic treatment for osteoporosis in patients on
inhaled glucocortiocosteroids. There are no data in
malnourished populations on the possible effects of
inhaled glucocorticosteroids on pulmonary tuberculosis or
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Section 5:
Defining and Treating Asthma Exacerbations

Certain key points should be made when establishing plans for managing asthma exacerbations. They are:

· Treatment of exacerbations depends on the patient, experience of the health care professional, therapies that are most effective for the particular patient, availability of medications, and emergency facilities.

· Primary therapies for exacerbations are the repetitive administration of rapid-acting inhaled β2-agonist, the early introduction of systemic glucocorticosteroids, and oxygen supplementation.

· Crucial to successful treatment of exacerbations is close monitoring of the patient’s condition and response to treatment with serial measures of lung function.

· Severe exacerbations of asthma are life-threatening medical emergencies.  Care must be expeditious, and treatment is often most safely undertaken in a hospital or a hospital-based emergency department.

Severity of asthma exacerbations is defined below (see figure 7-9).

[image: image7.jpg]«Who are currently using or have recently stopped using * With a history of psychiatric disease or psychosocial

oral glucocorticosteroids problems, including the use of sedatives*
* Who are not currently using inhaled glucocorticosteroids, * With a history of noncompliance with an asthma
which appear to offer a protective effect against death or medication plan.

near-fatal asthma®®
Full recovery from asthma exacerbations is usually

« Who are over-dependent on rapid-acting inhaled gradual. It may take many days for lung function to return
Bp-agonists, especially those who use more than one to normal and weeks for airway hyperresponsiveness to
canister of salbutamol {or equivalent) monthly*” decrease. Symptoms and physical signs are not accurate

Figure 7-9. Severity of Asthma Exacerbations*

Respiratory arrest
Mild Moderate Severe imminert
Breathless Walking Talking At rest
Iniart—sofier infant stops ‘eeding
sharter cry;
dificulty feeding
Can lie down Prefers sitting Hunched forward
Taks Sertences Phrases Words
Aleriness May be agitated Usually agitated Usually agitated | _Drowsy or corfused
Respiratory rate increased Increased Otten » 30/min ]
Normal rates of breathing in awake children:
Age Normai rate
<2 mornths < 60/min
2-12 monihs < 50/min
1-5 years < 40/min
6-8years < 30/min
Accessory musoles | Usually not ! Usually Usuaily | Paradoxical thoraco-
and suprasterna abdominal movement
retractions
Wheeze Maderate, often only Loud Usuatly loud Absence of wheeze
| end expiratory i
Pulse/min. T <100 i 100-120 >120 | Bradycardia
Guide to limits of narmal pulse rate in children: i
tnfanis £-12 months-Normal Rate < 160/min
i Preschool 1-2 years <120imin
i Schoolage 2-8years < 110/min
Pulsus paradoxus I Absent May be present Otten present Absence suggests
<19 mm Hg 10-25 mm Hg > 25 mm Hg (adult} respiratory muscle
20-40 mm Ho (ehild) fatigue
PEF Over 80% Approx. 60-80% < 60% predicted or
after initial personal best
bronchodilator {<100 Limin adufts)
% predicted or or
% personal best response lass < 2hrs
Pa0; (on ainT Normal >80 mm Hg <60 mm Hg
Test not usually
recessary Possible cyarosis
ardjior
PaCO,T <45 mm Hg | <45mmHg >45 rm Hg:
i Passible respiratory
! failure (sze text)
Sa0p% (onaint >95% 91-95% <80%
Hypercapnea (hypoventilation) develops more readily in young children han in
adults and adoléscerts.

*Note: The presence of several parameters, but not necessarily afl, indicates the general classification of the exacerbation.
TNote: Kilopascals are also used intemationally; conversion would be appropriate in this regard.





Guidelines for the management of asthma exacerbations in the out-patient and hospital-based settings are provided in figures 7-10 and 7-11, respectively, below: 

[image: image8.jpg]indicators of airflow limitation. The increased treatment
should continue untif measurements of lung function (PEF
or FEVy) return close to normal, or the patient's personal
best.

ASSESSMENT OF SEVERITY OF THE
EXACERBATION

The severity of the exacerbation determines the treatment
administered. Figure 7-8 provides a guide to the severity

should be given if the patient has a lack of response to
initial treatment, if the exacerbation has progressed
quickly, or if the patient is at high risk for asthma-related
death.

Indices of severity—particularly peak expiratory flow
(PEF) (in patients over 5 years old), pulse, respiratory
rate, and pulse oximetry (in children)**-should be
monitored during treatment. Any deterioration may
require prompt intervention. Pulse oximetry has been
shown to be particularly useful in pediatric acute asthma.

of an exacerbation of asthma at the time the examination
is made. Because these are guidelines only, all features
in a category need not be present. A more severe grading

Data also suggest that there are important differences in
PEF paiterns between periods of poor asthma control
and exacerbations; in one study PEF fell during

Figure 7-10. Management of Asthma Exacerbations*

Assess Severity
Persistent PEF < 80% personal best or predicted (on 2
successive days) or > 70% if no response to bronchoditator.

Clinical features: cough, breathlessness, wheeze,chest
tightness, use of accessory muscles, and suprasternal
retractions

Initial Treatment
« inhaled rapid-acting 8o-agonist
up to three treatments in 1 hour

Poor Response

Severe Episode

1 PEF < 60% predicted or
personal best:

* Add oral glucocorticosteroid
* Repeat Bo-agonist

Incomplete Response
Moderate Episode

If PEF 60-80% predicted or
personal best:

* Add oral glucocorticosteroid
* Add inhaled anticholinergic

5 A « Continue po-agonist mroadiately.
* May continue pp-agonist «Cansuit Cl?nzlciagﬂ « Add inhaled anticholinergic

every 3-4 hours for 24-48 ] ; « Immediate transport to
hours i hospital emergency
department, consider
ambulance

Good Response

Mild Episode

if PEF > 80% predicted or
personal best

Response to Bp-agonist
sustained for 4 hours:

Contact clinician urgently (this
day) for instructions

Contact clinician for follow-up

To emergency department
instructions

* Patients at high risk of asthma-related death (see text) should contact clinician promptly after initial treatment.
Additional therapy may be required.





[image: image9.jpg]Figure 7-11. Hospital-Based Management of Asthma Exacerbations*

Initial Assessment (see Figure 7-0)
« History (k) physical examination (ausculiation, use of accessory muscles, heart rate, respiratory rate,
| PEF or FEV3, Oxygen saturation, arterial blood gas of patient in extremis, and other tests as indicated)

Initial Treatment

o if episade is severe

» inkaled rapid-acting -agonis?, usually by nebulization, one dose every 20 minutes for 1 hour
« Oxyger. 10 achieve O, saturation > 90% (95% in childrer)
« Systemic glucocorticosteroids f no immediate response, or if patient recently took oral glucacorticosteroid,

* Sedation Is contraindicazed in the treatment of exacerbations,

—————
| Repeat Assessment |

PE, PEF, O, saturation, |
| other tests as needed

Moderate Episade

- PEF 60-80% predictecipersonal best

+ Physical exam: modarate symploms, accessory
muscle use

» Gonsider glucocoricosteroids

« Inhaled g,-agonist ard inhaled anticholinergic every 60 minutes

~ Continue treaiment 1-3 hours, provided there is improvement

Severe Episode

» PEF < 80% predicied/personal best

« Physical exam: severe symploms at re:
retraction

« Hx: high-risk patient

* No improvernent after initial treatment

+ Inhaled z-agonist and inhaled anticholinergic

+ Oxygen

+ Systemic glucocorticosteroid

+ Consider subctitaneous, intramuscular, or
intravenous 5-agonist

+ Consider intraverous mathyixarthires

+ Consider intravenous magnesiur

hes:

L

1

Good Response

«Respanse susiained 60 minutes
afer las: treatment

« Physical exam: narmal

«PEF > 70%

*No distress

+ 0, saturation > 50% (5% chikdiren)

Incomplete Respense Within

1-2 Hours

» Hx: high-risk patient

» Physical exam: mild to moderate
symptoms

+ PEF < 70%

+ O, saturation nat improving

Poor Response Within 1 Hour

» Hx: high-risk padient

+ Physical exam: symptoms severe,
drowsingss, confusion

- PEF <30%

+PCO, > 45mm Hg

PO, <60mm Hy

1

Discharge Home

+ Continue treatment with inhaled
pagonist

« Consider, in mos cases, oral
glusocorticosteroid

» Patient education:

Take medicine correctly
| Review action plan
! Close medical follow-up

Admitto Hospital

« Inhaled B-agonist + intaled
anticholinergic

+ Systemic glucocorticoszeroid

»Oxygen

+ Consider intravenous
methylanthines

« Monitor PEF, O, saturation, pulse,
theophyliine

improve Not Improve
; L

‘Admitto Intensive Gare
+ Irkaled fzragonist + articho-

finergic
+ In‘ravenous glucocarticosteroid
+ Consider subcutaneouss,

Bo-agonists i
»Oxygen i
- Consicer intravenous methylxanthines |
« Possible intubation and mechanical

ventilation !

[
Discharge Home
« It PEF > 80% predicied/
personal best and sustained
on oralinhaled medication

*Note: Preferred treatments are inhaled fg-agonists in high doses ad systemic gluesconicostercids.
1 inhaled z-agonists are not avai'able, consider intravenaus aminophyling; see text,

I
Admit fo Intensive Care '

* If no improvement within 6-12 ¢
hours





Section 6:

Educating Patients

· With the help of the health care team, patients can be actively involved in managing asthma to prevent problems and can live productive, physically active lives.

· Asthma patients should be taught to:


- take medications correctly (MDI and spacer instruction)


- Understand the difference between “quick relief” and “controller or long-
 
   term preventive” medications


- Avoid triggers


- Monitor their status using symptoms and PEF indicators


- Recognize signs that asthma is worsening and take action


- Seek medical help as appropriate

· Working together, you and your patient should prepare a written asthma 

       management plan that is not only medically appropriate but also practical.

· An asthma management plan should cover:


- Prevention steps for long term control


- What daily medication to take


- What asthma triggers to avoid (see figure 9 on page 15)

· Action steps to atop attacks:


- How to recognize worsening asthma. List indicators such as increasing


cough, chest tightness, wheeze, difficult breathing, or PEF 
   
 
measurements 
below personal best despite increased use of medications.


- How to treat worsening asthma. List the names of quick-relief 
bronchodilator medications and steroid tablets and when to use them.


- How and when to seek medical attention. List indicators such as feeling 
panicky, an attack with sudden onset, shortness of breath while resting or 
speaking a few words, PEF readings below a specified level, or a history 
of severe attacks.  List the name, location, and telephone number of the 
physician’s office or clinic.

· Educational methods should be appropriate for your patients.  Using a variety of methods- discussions, demonstrations, written materials, group classes, video or audio tapes, dramas, and patient support groups- helps reinforce your education. A highly recommended website is the National Jewish Medical and Research Center’s asthma education site at www.njc.org/medfacts.

· Ongoing education, presented at every patient visit, is the key to success in all aspects of asthma management.

· A sample asthma care plan is provided below.
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[image: image11.jpg]IDENTIFY AND AVOID TRIGGERS

mWhen patients avoid exposure to asthma triggers (allergens and irritants
that make their asthma worse), asthma symptoms and attacks can be
prevented and medications reduced. Common triggers are listed in

figure 8

Figure 9. Common Asthma Triggers and
Avoidance Strategies

TRIGGER

TO AVOID

Domestic dust mite afiergens
{so small they are not visible to the naked
eye)

VWash bed liners and blankes orce a week
in hot water and dry in a hot dryer o the
sun. Encase pillows and matresses in air-
tight cove's. Remove carpets, especially in
sleeping rooms. Use viryl, leather, or plzin
wooden furniture instead of fabricuphol-
stered furniture. I possible, use vacuum
cleaner with filiers.

‘Tobaceo smoke {whether the
patient smokes or breathes in the smoke
from others)

Stay away from tobacco smoke. Patients
2rd parents should rot smoke

Aliergens from animals with fur

Remove animals f-om the home, or at least
from the sleeping area

Cockroach allergen

Clean the home thoroughly and ofien. Use
pesticide spray—but make sure the patient
Is not 2t home when spraying occurs

Outdoor pollens and mold

Close windows ard doors and remain
indoors when pollen and mold counts are
highest.

Indoor mold

Reduce dampness in the home; clean any
damp aceas frequently

Physical activity

Do not avoid prysicai activity.
Sympromrs can be prevented by
taking a short or leng-acting inhaled
betaZ-agonist or sodium cromoglycate
before strenuous exercise,

Drugs

Do rat take aspirin or beta biockers if
these medicires cause asthma symptoms.





Section 7:
Monitoring and Modifying Asthma Care

· Control of asthma requires continual long-term care and monitoring.

· Monitoring includes review of symptoms and, as much as possible, measurement of lung function.

· PEF monitoring at every physician visit, along with review of symptoms, helps in evaluating the patient’s response to therapy and adjusting treatment accordingly.  PEF consistently greater than 80 percent of the patient’s personal best suggests good control.

· Long-term PEF monitoring at home can help patients recognize early signs of worsening asthma (PEF less than 80 percent of personal best) before symptoms occur.  Patients can act promptly according to their asthma management plan to avoid serious attacks.  Home PEF monitoring is not always practical, but for patients who cannot perceive symptoms and for those who have never been hospitalized, home PEF monitoring has a high priority. 

· Regular visits (at 1-6 month intervals as appropriate) are essential, even after control of asthma is established.  At each visit, review questions in figure 10. (see page 16)

· Compliance with asthma management plans is improved when patients have the opportunity to talk about their concerns, fears, and expectations related to their asthma.  See figure 11 for common factors involved in noncompliance. (see page 17)

[image: image12.jpg]Figure 10. Questions for Monitoring Asthma Care

THE ASTHMA MANAGEMENT PLAN MEETING EXPECTED GOALS'

Ask the patient:

Has your asthma awakened you at
night?

Are you participating in your usual
physical activities?

Have you needed more quick-relief
medications than usual?

Have you needed any urgent
medical care?

Has your peak fiow been below
your personal best?

Ask the patient:

Please show me how you take your
medicine.

Ask the patient, for example:

So that we may plan therapy,
please tell me how ofen you
actually take the medicine.

What problems have you had
following the management plan or
taking your medicine?

During the fast month, have you
aver stopped taking your medicine
because you were feeling better?

Ask the patient:

VWhat concerns might you have
about your asthma, medicines, or
management plan?

Action to consider:

Adjust medications and manage-
ment plan as needed (step up or
step down). But first, compliance
should be assessed

IS THE PATIENT USING INHALERS, SPACERS, OR

PEAK FLOW METERS CORRECTLY?

Action to consider:

Demonstrate comrsct technique.
Have patient demonstrate back.

IS THE PATIENT TAKING THE MEDICATIONS AND AVOIDING

TRIGGERS ACCORDING TO THE ASTHMA MANAGEMENT PLAN?

Action to consider:
Adjust plan to be more practical,

Problem solve with the patient to
overcome barriers to following the
plan (see figure 11).

DOES THE PATIENT HAVE ANY CONCERNS?

Action to consider:

Provide additional education to
relieve concems and discussion to
overcome barriers.





[image: image13.jpg]Figure 11. Fagtors Invoived in Noncompliance

Medication-related factors
Misunderstanding the need for both
longterm preventive and quick-relief

medications

Impractical regimen (e.g., four times
daily or muitiple medications}

Difficulty with inhaler devices
Side effects

Fear of side effects or addiction
Cost of medication

Dislike of medication

Distant pharmacies

Nonmedication factors

Disbelief or denial of cause of
symptoms or attacks

Misunderstanding of management
plan

Inappropriate expeciations

Lack of guidance for selfmanage-
ment

Dissatisfaction with health care
professionals

Unexpressed/ undiscussed fears or
concerns

Poor supervision, training, or
followup

Cultural issues {rraditions, beliefs
about asthma and treatment)

Family issues {smokers, pets}

REMEMEER...

GOALS OF LONG-TERM ASTHMA MANAGEMENT

= Minimal or no symptoms, including nighttime symptoms

= Minimal asthma episodes or attacks

* No emergency visits to doctars or hospitais

« Minimal need for quick-relief beta,-agonist therapy

+ No limitations on physical activities and exercise

« Nearly normal lung function

« Minimal or no side effects from medication,





Section 8:
Referring to an Asthma Specialist

Referral for consultation or care to a specialist in asthma care (usually, a fellowship-trained allergist or pulmonologist; occasionally, other physicians with expertise in asthma management developed through additional training and experience) is recommended when:

· The patient has had a life-threatening asthma exacerbation.

· The patient is not meeting the goals of asthma therapy after 3-6 months of treatment.  An earlier consultation or referral is appropriate if the patient is unresponsive to therapy. 

· Signs and symptoms are atypical or there are problems in differential diagnosis.

· Other conditions complicate asthma or its diagnosis (e.g. sinusitis, nasal polyps, aspergillosis, severe rhinitis, vocal cord dysfunction, gastroesophageal reflux, chronic obstructive pulmonary disease.)

· Additional diagnostic testing is indicated (e.g. allergy testing, rhinoscopy, complete pulmonary function tests, provocative challenge, bronchoscopy).

· The patient requires additional education and guidance on complications of therapy, problems with adherence, or allergen avoidance.

· The patient is being considered for immunotherapy.

· The patient has severe persistent asthma.

· The patient requires continuous oral corticosteroid therapy or more than two bursts of oral corticosteroid therapy in one year.

· The patient requires confirmation of a history that suggests that an occupational inhalant or ingested substance is provoking or contributing to asthma.  Depending on the complexities of diagnosis, treatment, or the intervention required in the work environment, it may be appropriate in some cases for the specialist to manage the patient over a period of time or comanage with the primary care provider. 
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