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sthma is a chronic inflammatory disorder of the

airways which causes airway hyperresponsiveness

and often reversible airflow obstruction. Although
the current available treatments cannot cure the disease,
an appropriate management usually controls the clinical
symptoms and maintains normal daily activities. It is
noteworthy that undertreated patients with asthma progress
to irreversible airflow obstruction.

The objectives of management of asthma include:

- control of symptoms and maintainance of normal

activities;

- prevention of asthma exacerbation;

- avoidance of adverse effects from asthma medica-

tions;

- prevention of irreversible airflow obstruction;

- prevention of asthma mortality.

In order to reach the goals of the therapy, integration
of strategic management plans are needed. Based on the
literature review, asthma management contains six ele-
ments:

1. Educate the patient to develop a partnership in
asthma management

The patients of all ages should be educated during
their visits. They should know which medication they
should use regularly, and which ones they should use
when needed.

2. Assess and monitor asthma severity

Asthma severity could be monitored by measurement
of symptoms, lung function and medication requirements.
Important questions include: how frequently the patient
experiences nighttime symptoms, and how frequently the
patient is using reliever medications. Measurement of
lung function is also important for initial assessment
and monitoring of the disease activity especially for
patients who have poor perception of the severity of asthma
symptoms. Peak expiratory flow (PEF) or forced expira-
tory volume in one second (FEV) monitoring is also
essential for follow-up visit and durmg the assessment of
acute exacerbation.

3. Avoid exposure to risk factors

Asthma symptoms may be aggravated by a number of
triggers including allergens, pollutants, food, and drugs.
Allergens include house dust mites, animal allergens,
cockroaches and fungi which also cause allergic rhinitis.
According to the ARIA (Allergic Rhinitis and its Impact
on Asthma) guideline, appropriate treatment for allergic
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rhinitis usually enhances asthma control. Methods for
reducing mite exposure comprise encasing of mattress and
pillow, and washing all bedding in hot water (55-60°C)
weekly. To reduce animal allergens, patients should keep
their pets off the bedrooms and probably install high-
efficiency particulate arrestance (HEPA) air cleaner.

4. Establish medication plans for long-term man-
agement

In most patients with asthma, control of the disease
should be accomplished by minimizing symptoms,
episodes of exacerbation, need of using short-acting
[3 -agonist and maintaining normal daily activities includ-
mg exercise. Current medications are mostly in inhaled
preparations to deliver active ingredients directly to the
airways and minimize systemic side effects. Asthma
medications consist of two major groups: controllers and
relievers.

The controllers are daily-used medications, including
inhaled corticosteroid, long-acting {3 -agonist, sustained-
release theophylline and leukotriene modifier, to achieve
and maintain control of persistent asthma.

Inhaled corticosteroids are currently the most effec-
tive controller medications particularly when combined
with long-acting inhaled [3 -agonist. A dose of 400-800
ug/day of budesonide or equlvalent usually provides a
good asthma control. Local side effects include oropha-
ryngeal candidiasis and dysphonia which may be
prevented by mouth washing after inhalation and using
spacer device. Systemic side effects are usually minimal
depending on the dose, potency and drug bioavailability.
Budesonide and fluticasone propionate have less systemic
side effects than beclomethasone dipropionate and triam-
cinolone.

Long-acting [3 -agonists (LABA) are bronchodilators;
the effects of which last 12 hours or longer. These drug
relax airway smooth muscles, increase mucociliary
clearance and decrease vascular permeability. LABA
should be added to the regimen of treatment when stan-
dard dose of inhaled corticosteroid fails to control the
disease before increasing the dose of inhaled corticoster-
oid. Their side effects are few including tachycardia, tremor
and hypokalemia.

Sustained-release theophylline has bronchodilator and
anti-inflammatory effects. This drug has a role as an add-
on therapy to inhaled corticosteroid but less effective than
LABA. Its side effects involve several organ systems
including gastrointestinal, nervous and cardiac systems.
Symptoms of theophylline intoxication contain nausea,
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TABLE 1. Recommended medications by level of severity

Level of severity Controller medications
Intermittent asthma -None necessary

Mild persistent asthma -Inhaled corticosteroid (low dose)
Moderate persistent asthma -Inhaled corticosteroid plus

long-acting inhaled ﬁz-agonist.

Severe persistent asthma -Inhaled corticosteroid plus
long-acting inhaled ﬁz-agonist
plus one or more of the
following, if needed:-Sustained-
release theophylline, leukotriene
modifier, long-acting oral [52-
agonist and oral corticosteroid.

vomiting, convulsion, tachycardia, and arrythmia. Moni-
toring of serum concentration should be obtained when
theophylline metabolism may be altered by certain
circumstances including pregnancy, liver disease, conges-
tive heart failure, and the use of certain drugs including
cimetidine, quinolones and macrolides.

Leukotriene modifiers are currently available in a
compound named cysteinyl leukotrienel (CysLT1) recep-
tor antagonists (montelukast and zafirlukast). This drug
inhibits the effects of leukotrienes resulting in mild
bronchodilatation, reduction in allergen and exercise-
induced bronchoconstriction, and anti-inflammation. The
role of leukotriene modifier is an add-on therapy to
reduce the dose of inhaled corticosteroid in patients with
moderate to severe asthma, but it remains less effective
than LABA plus inhaled corticosteroid. In patients with
mild persistent asthma, the drug may be used as an alter-
native of low-dose inhaled corticosteroids. The advantage
is the preparation in tablets. Leukotriene modifiers may
improve some patients with aspirin-sensitive asthma. Their
side effects are very minimal and well tolerated. How-
ever, there are reports of Churg-Strauss syndrome in asso-
ciation with leukotriene modifiers, but the stories remain
to be proved and may be a co-incidence. Recommended
medications by level of severity are shown in table 1.

Reliever medications include short-acting inhaled
[ _-agonists and inhaled anticholinergics. Treatment with
inhaled ﬁQ—agonists is better than oral ﬁQ—agonists in
producing bronchodilatation and avoiding systemic side
effects. The role is to be used as-needed medications
for acute exacerbations and the pretreatment of exercise-
induced asthma. The side effects include cardiovascular
stimulation, tremor and hypokalemia.

5. Establish individual plans for managing exacer-
bations

Exacerbations are characterized by reduction of
expiratory airflow parameters including PEF or FEV].
The degree of symptoms usually precedes the deteriora-
tion of PEF. Acute exacerbations generally reflect expo-
sure to a trigger, mostly viral infection or allergen. How-
ever, an exacerbation with a gradual pattern may reflect
inappropriate controller medications. High risk patients
who need close monitoring include:

- patients with a history of near-fatal asthma requiring
intubation and mechanical ventilation;

- patients with a history of hospitalization or emer-
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Other alternatives

Sustained-release theophylline, or leukotriene modifier
Inhaled corticosteroid
plus sustained-release theophylline, or
- Inhaled corticosteroid plus leukotriene modifier, or
- Inhaled corticosteroid
plus long-acting oral 3 -agonist, or
- Inhaled corticosteroid at higher doses

gency visit in the past year;

- patients who are taking or have recently discontin-
ued oral corticosteroid;

- patients who are not under any optimum control by
recommended medication plan;

- patients with a history of psychosocial problems or
poor compliance.

Therapy of exacerbation involves short-acting inhaled
Bz—agonist, oxygen supplementation and systemic corticos-
teroid. Inhaled BQ—agonist can be administered either by a
nebulizer or metered-dose inhaler (MDI). Compared to
nebulizer, MDI with spacer provides an equivalent
bronchodilatation with a more rapid onset, fewer side
effects and more convenient to use in the emergency
situation. A combination of nebulized ﬁQ—agonist with an
anticholinergic (ipratropium bromide) may produce better
bronchodilatation and reduce hospitalization rates. Oxygen
supplementation should be titrated to achieve arterial oxy-
gen saturation of 90% or greater. Oral corticosteroid dose
is recommended to be 0.5-1 mg/kg/day prednisolone or
equivalent for 5-10 days. Systemic corticosteroid admin-
istered by ingestion appears to be as effective as that
administered intravenously. There is no benefit to tapering
the dose of oral prednisolone either in short-term or over
several weeks. Antimicrobial agents are not routinely nec-
essary unless there are evidences of bacterial infections
such as bacterial sinusitis or pneumonia. Any medications
producing respiratory depression are contraindicated. Pa-
tients who have good response with initial treatment char-
acterized by normal physical exam, no distress, PEF >70%
and oxygen saturation >90% could be discharged with
appropriate home medications, advice, and close medical
appointment. Patients who develop signs of impending
respiratory arrest should be admitted to intensive care
unit.

6. Provide regular follow-up care

In order to control asthma, frequent follow up is
necessary to evaluate symptoms, PEF, and the techniques
in using medications. If the patients do not respond to
optimum therapy, co-existing diseases including allergic
rhinitis, sinusitis, nasal polyp, and gastroesophageal reflux
should be warranted.

In summary, despite the substantial progress of asthma
medications, a number of patients still remain in subopti-
mal therapy. Thus, healthcare providers need to know and
apply the guidelines of treatment to the patients. Patient



education about the disease is also essential to enhance
the adherence to therapy. These will significantly reduce
the burdens of asthma and improve the quality of life
of the patient. Novel medication, omalizumab or a
humanized anti-IgE monoclonal antibody has already
been approved for the treatment of moderate to severe
persistent allergic asthma. Further research need to be
conducted to improve asthma control or even to cure the
disease.
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