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Update in asthma management
Hae Ran Lee, M.D.

Department of Pediatrics, Medical College, Hallym University, Seoul, Korea

Asthma is a chronic inflammation of the airway associated with increased bronchial hyperresponsive-
ness that leads to recurrent episodes of cough, wheezing, breathless, chest tightness. According the
recent studies, repeated airway inflammation leads to structural changes so called ‘airway remodel-
ing’ and associated with decreased pulmonary function. Airway remodeling begins form the early
stage of asthma and the early diagnosis and management is very important to prevent airway re-
modeling. Medication for asthma can be classified into acute symptom reliever and chronic controller.
Short acting betaZ agonist is a well-known reliever that reduced asthma symptoms within minutes.
Controllers should be taken daily as a long-term basis to control airway inflammation. Inhaled cor-
ticosteroid(ICS) is the most effective controller in current use. However, in some patients ICS mono-
therapy is not sufficient to control asthma. In those cases, other medications such as long acting
beta2 agonist, leukotriene modifier or sustained-release theophylline should be added to ICS, which
called Add-on-Therapy. Combination inhaler devices are easy to use. Oral leukotriene modifier has a
good compliance especially in children. Finally, as asthma is a chronic disease, the development of
on-going partnership among health care professionals, the patients, and the patients’ family is neces-
sary for the effective management of asthma. (Korean J Pediatr 2006;49:581-588)
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Table 1. Classification of Asthma Severity by Clinical Features
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before Treatment

Nocturnal symptoms

PFT

Severity Symptoms
Step 1: Symptoms less than once a week, Brief
Intermittent exacerbation
Step 2 Symptoms more than once a week but
Mild persistent less than once a day, Exacerbation
may affect activity and sleep
Step 3: Symptoms daily, Exacerbation may af-

Moderate persistent fect activity and sleep, Daily use of
inhaled short-acting S 2-agonist

Step 4: Symptoms daily, Frequent exacerbations,
Severe persistent Limitation of physical activities

Nocturnal symptoms not
more than twice a month

Nocturnal symptoms more
than twice a month

Nocturnal symptoms more
than once a week

Frequent nocturnal asthma
symptoms

FEV;
PEF

FEV;
PEF

or PEF =80% predicted,
or FEV; variability <20%

or PEF =80% predicted,
or FEV; variability 20-30%

FEV: or PEF 60-80% predicted,

PEF

FEV;
PEF

or FEV; variability >30%

or PEF =60% predicted,
or FEV; variability >30%
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Table 2. Classification of Asthma Severity by Daily Medication Regimen and Response to Treatment

Current treatment step

Patient symptoms and

PFT on current therapy Step 1 : intermittent Step 2 :mild persistent Step 3 :moderate persistent

Level of severity

Step 1:intermittent Intermittent Mild persistent Moderate persistent
Step 2:mild persistent Mild persistent Moderate persistent Severe persistent
Step 3 :moderate persistent Moderate persistent Severe persistent Severe persistent
Step 4 severe persistent Severe persistent Severe persistent Severe persistent

Table 3. Recommended Medications by Level of Severity for Children Younger than 5 Years of Age

Level of severity Daily controller medications Other treatment options”
Step 1 ® None necessary
Intermittent asthma’
Step 2 ® ow-dose inhaled glucocorticosteroid ® Sustained-release theophylline, or
Mild persistent asthma ® Cromone, or
® [_eukotriene modifier
Step 3 ® Medium-dose inhaled glucocorticosteroid ® Medium-dose inhaled glucocorticoid plus sus-
Moderate persistent asthma tained-release theophylline, or

® Medium-dose inhaled glucocorticosteroid plus
long-acting oral B 2-agonist, or
® High—dose inhaled glucocorticosteroid or
® Medium-dose inhaled glucocorticosteroid plus
leukotriene modifier
Step 4 ®High-dose inhaled glucocorticosteroid plus
Severe persistent asthma long-acting inhaled A 2-agonist, plus one or
more of the following, if needed :
® Sustained-release theophylline
® [_eukotriene modifier
®] ong-acting oral A 2-agonist
®Oral glucocorticosteroid

“Other treatment options listed in order of increasing cost. Relative medication costs may vary from country to country
"Patients with intermittent asthma but severe exacerbations should be treated as having moderate persistent asthma
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Table 4. Recommended Medications by Level of Severity : Adult and Children Older than 5 Years of Age

Level of severity Daily controller medications Other treatment options”
Step 1 ® None necessary
Intermittent asthma’
Step 2 ®[ow-dose inhaled glucocorticosteroid ® Sustained-release theophylline, or
Mild persistent asthma ® Cromone, or
® [_eukotriene modifier
Step 3 ®ow-to-medium inhaled glucocorticosteroid ®Medium-dose inhaled glucocorticoid plus sus-
Moderate persistent asthma plus long-acting inhaled B 2-agonist tained-release theophylline, or

® Medium-dose inhaled glucocorticosteroid plus
long-acting oral B 2-agonist, or
® High—dose inhaled glucocorticosteroid or
® Medium-dose inhaled glucocorticosteroid plus
leukotriene modifier
Step 4 ®High—dose inhaled glucocorticosteroid plus
Severe persistent asthma long-acting inhaled B 2-agonist, plus one or
more of the following, if needed :
® Sustained-release theophylline
® _eukotriene modifier
®] ong-acting oral A 2-agonist
®Oral glucocorticosteroid
® Anti-IgE"

“Other treatment options listed in order of increasing cost. Relative medication costs may vary from country to country
Patients with intermittent asthma but severe exacerbations should be treated as having moderate persistent asthma
Current evidence supports use in adults and children 12 years and above only

Table 5. Estimated Comparative Daily Dosages for Inhaled Glucocorticosteroids

O Low daily dose(ug) Medium daily dose(ug) High daily dose(ug)
e Adult Child Adult Child Adult Child
Beclomethasone-CFC” 200-500 100-250 500-1,000 250-500 >1,000 >500
Beclomethasone-HFA" 100-250 50-200 250-500 200-400 >500 >400
Budesonide-DPIT 200-600 100-200 600-1,000 200-600 >1,000 >600
Budesonide-Neb* inhalation suspension 250-500 500-1,000 >1,000
Flunisolide 500-1,000 500-750 1,000-2,000 750-1,250 >2,000 >1,250
Fluticasone 100-250 100-200 250-500 200-400 >500 >400
Mometasone furoate 200-400 400-800 >800
Triamcinolone acetonide 400-1,000 400-800 1,000-2,000 800-1,200 >2,000 >1,200

“CFC : chlorofluorocarbons, "HFA : hydrofluoroalkanes, TDPIL: dry powder inhaler, *Neb : nebulizer

Table 6. Choice of Inhaler Device for Children”

Age group Preferred Alternate device

Younger than 4 years Pressurized metered-dose inhaler plus dedicated spacer with face mask Nebulizer with face mask
4-6 years Pressurized metered-dose inhaler plus dedicated spacer with mouthpiece Nebulizer with face mask
Older than 6 years Dry powder inhaler, or breath—-actuated pressurized metered-dose inhaler, Nebulizer with mouthpiece

or pressurized metered-dose inhaler with spacer

"Based on efficacy of drug delivery, cost effectiveness, safety, and convenience
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Mild

Moderate

Severe

Respiratory arrest
imminent

Breathless Walking

Can lie down

Talks in Sentences

Alertness May be agitated

Respiratory rate Increased

Accessory muscles and Usually not
suprasternal retractions

Wheeze Moderate, often only

end expiratory

Pulse/min <100/min
Pulsus paradoxus Absent
<10 mmHg
PEF after initial Over 80%
bronchodilator

%predicted or
%personal best

PaOs(on air) Normal
Test not usually
necessary
and/or <45 mmHg
PaCOz
Sa0,%(on air) >959%

Talking

Infant-softer shorter
cry; difficulty feeding

Prefers sitting

Phrases

Usually agitated

Increased

Usually

Loud
100-120
Maybe

10-25 mmHg

Approx. 60-80%

>60 mmHg

<45 mmHg

91-95%

At rest
Infant stops feeding

Hunched forward
Words

Usually agitated
Often >30/min
Usually

Usually loud

>120
Often present
>25 mmHg (adult)

20-40 mmHg(child)
<60% predicted or personal
best(<100 L/min adults)
or response lasts <2 hrs

<60 mmHg possible
cyanosis

>45 mmHg; possible
respiratory failure
<90%

Drowsy or confused

Paradoxical thoraco-
abdominal movement
Absence of wheeze

Bradycardia

Absence suggests
respiratory muscle
fatigue

“The presence of several parameters, but not necessarily all, indicates the general classification of the exacerbation
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