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Asthma and chronic obstructive pulmonary
disease (COPD) are obstructive lung dis-

eases that cause significant health and economic
concerns. Asthma affects 8.4% of the Canadian
population and is characterized by episodic
symptoms of:
• cough,
• dyspnea,
• wheeze, or
• chest tightness.
Variable bronchial hyperresponsiveness and air-
way inflammation underlie the acute and chronic
features of this condition.1 The term COPD
encompasses emphysema and chronic bronchitis.
Unlike asthma, COPD is progressive and is char-
acterized by airflow obstruction that is not fully
reversible. It affects 4.1% of Canadian adults and
is the fourth leading cause of death. Until recent-
ly, the only medical options were short acting
bronchodilators and inhaled corticosteroids.
However, there has been a recent influx of
inhaler medications onto the market which has
caused increasing confusion to prescribers.

Delivery devices

Inhalation therapy is the preferred medical man-
agement for obstructive lung diseases. It delivers
a low dose of medication directly to the site of
action and reduces systemic side effects. Drugs
are delivered as an aerosol in a metered-dose
inhaler (MDI) or as a dry-powder inhaler (DPI)
such as a fluticasone propionate and salmeterol
inhalation powder or budesonide inhalation powder.

Use of an MDI requires a slow inhalation with
hand-mouth coordination and can be optimized
with an aerochamber. DPIs are breath-actuated,
augmented by a fast inhalation and require mini-
mal coordination. With proper teaching, most
patients can use any of the available hand-held
devices.

Drugs

The two main categories of drugs to treat
obstructive lung disease. These are: bronchodila-
tors and corticosteroids. Bronchodilators are fur-
ther categorized into anticholinergics and ago-
nists as well as long-acting and short-acting
(Figure 1). There are also various combination
agents for patient ease. There may be several
drugs in each category and any one drug may
have different formulations. It is important to
pick the formulation most comfortable for each
patient. Drug bioequivalence and cost are also
important factors in decision making (Table 1).

Asthma and COPD:
Making Sense of New Inhalers

Lisa Pausjenssen, MD, FRCPC

Meet Allan

• Allan, 71, has been smoking a pack of cigarettes
q.d. for > 50 years

• He has experienced shortness of breath on
exertion for two years and now needs to rest
after minimal exercise. Allan also has a cough
with sputum

What recommendations would you offer Allan?
Go to page 61 to find out.

WORKSHOP
Practical Pointers ForYour Practice
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COPD

Medical therapy for COPD is guided by the history of
dyspnea as well as by spirometry. It is important to
remember two points. Firstly, all treatments must be
accompanied by persistent encouragement to quit
smoking. Secondly, various combinations of medica-
tions will improve dyspnea, exercise tolerance and
quality of life, but none affect survival. Patients with
mild disease (Table 2) are best managed with regular
use of a short-acting bronchodilator. Although only a
minority of patients have a positive bronchodilator
response on pulmonary function tests, improvement
often occurs due to parameters that are not routinely
measured such as decreasing dynamic hyperinflation
and increasing inspiratory capacity.
With moderate disease, the addition of a long-acting

bronchodilator is warranted. The Canadian Thoracic
Society does not advocate one over the other but rec-
ommends adding either the long-acting anticholinergic
or long-acting ß-agonist (LABA) to the other agent as
symptoms deteriorate.2 There may be:
• superior bronchodilation
• improved dyspnea and
• better quality of life with tiotropium compared
with salmeterol or formoterol.3-5

There may be further advantages to using these
drugs in combination as they have different mecha-
nisms of action.6 Patients may remain on short-acting
bronchodilators p.r.n but should refrain from ipratropi-
um if on tiotropium due to the excessive anticholinergic
effects.
Although inhaled corticosteroid (ICS) use is com-

mon, these should be reserved for severe disease. They
do not affect the annual decline in forced expiratory
volume (FEV1) and have shown disappointing results
regarding symptoms and health status. However, some
evidence suggests a reduction in severity and frequen-
cy of acute exacerbations in severe disease.2

Allan’s Case cont’d...

Recommendations should include:

• QUITTING SMOKING!

• Ipratropium: two puffs to four puffs q.i.d. (~$30
to $60/month), Ipratropium and Albuterol: three
puffs q.i.d. (~$60 per month) review inhaler
technique, or when necessary, albuterol
(~$20 per month)

• Send for pulmonary function tests

• Influenza/pneumococcal vaccinations

For an update, see page 62

Obstructive lung disease

Bronchodilators Corticosteroids
• Fluticasone
• Budesonide
• BeclomethasoneAnticholinergics ß-agonists

-Short:
• Ipratropium

-Long:
• Tiotropium

-Short:
• Salbutamol
• Terbutaline

-Long:
• Formoterol
• Salmeterol

Figure 1. Categories of Inhalers
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Asthma

The main goals of asthma management are identify-
ing and eliminating precipitating factors and
decreasing the inflammatory process with corticos-
teroids.1 Asthma therapy is based on using the min-
imum amount of controlling medication to maintain
asthma control. Indications of asthma control are
defined in the Canadian Consensus Report and
include the need for short-acting ß-agonists (SABA)
< four times per week, wihtout nocturnal symptoms
and normal physical activity.1

Update on Allan

Six weeks later:

• FEV1 1.1 L (46% predicted)

• FEV1/forced vital capacity 50%

• Total lung capacity 140% predicted; residual
volume 220% predicted

• Allan had a slight improvement in cough, but
no change in breathing

The next steps in Allan’s recovery should include:

• QUITTING SMOKING!

• Tiotropium inhalation q a.m. and albuterol p.r.n.
(~$100/month)

• Salmeterol (50 g b.i.d) or formoterol (12 g
b.i.d.) and p.r.n. ipratropium bromide & albuterol
sulfate (~$100/month)

• Referral to a specialist for pulmonary rehabilitation

Two years later, Allan is short of breath walking around
the house. There are limited options left to offer him
such as:

• Addition of tiotropium or long-acting ß-agonist
(LABA) to his medication

• Addition of inhaled corticosteroids (consider
combination therapy with LABA)

• Assessment of his need for home oxygen or non-
invasive ventilation

• Consider if Allan is a surgical or transplant candidate

Table 2

Grading of Chronic Obstructive Pulmonary
Disease Severity

Severity Symptoms Spirometry
(* FEV1/**FVC < 0.7)

Mild

Moderate

Severe

Dyspnea hurrying on
level ground or up a
hill

Dyspnea walking for
a few minutes
or ~ 100 metres

Dyspnea with
activities of daily
living, or signs of
right heart failure or
respiratory failure

FEV1 60% to 80%

FEV1 40% to 60%

FEV1 < 40%

Corticosteroids
fluticasone • 500 g ($52 per month)
budesonide • 800 g ($46 per month) ~equivalent
beclomethasone • 200 g to 500 g ($96 per month)

Combinations
Steroid + Long-acting - agonist:

- budesonide + formoterol = • 100/6 ii b.i.d. ($79 per month)
• 200/6 ii b.i.d. ($100 per month)

- fluticasone + salmeterol = • 50/100 ($93 per month)
• 50/250 ($109 per month)
• 25/125 ii b.i.d. ($99 per month)
• 25/250 ii b.i.d. ($152 per month)

Short acting anticholinergic + short - acting agonist:
- ipratropium + sabutamol = • ii t.i.d. ($32 per month)

Table 1

Approximate drug costs for inhalers

Dr. Lisa Pausjenssen is an Assistant Professor,
Division of General Internal Medicine, Department of
Medicine, University of Saskatchewan, Saskatoon,
Saskatchewan.

* FEV: Forced expiratory volume ** FVC: forced vital capacity
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Initial management of asthma is with a SABA on
an as-needed basis (Figure 2). If required more than
twice per week, adding a low dose ICS improves symp-
toms, decreases severe exacerbations and results in less
likelihood of needing further treatment.7Evidence does
not support the use of combination ICS andLABAover

ICS alone in mild disease. If asthma symptoms are
not well-controlled on low dose ICS, studies show a
benefit to adding a LABA as opposed to doubling
the ICS. It is important to remember that LABAs
have a role only as add-on therapy to those taking
ICS as opposed to monotherapy. The recently dis-
continued Strategies for Management of Anti-
Retroviral Therapy study demonstrated a signifi-
cantly higher prevalence of adverse events including
death in the population taking LABAs alone com-
pared with ICS and LABAs.8 If control is still not
achieved, increasing doses of ICS, leukotriene
receptor antagonists and short courses of oral corti-
costeroids are used while identifying and managing
triggers.
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Take-home message

1. An accurate diagnosis of COPD or asthma must
be made to ensure optimal management and
spirometry (if not full pulmonary function tests)
should be included in the assessment

2. The only two measures to improve survival in
COPD are to stop smoking and to use oxygen if
indicated; medications improve morbidity only

3. Inhaled corticosteroids are used early in the
management of asthma, where as they are a
last-line drug for COPD

4. Long-acting bronchodilators are used as
monotherapy in COPD but should never be used
as such in asthma

5. Be sure to optimize bronchodilation with maximal
doses (as tolerated by patient) i.e., can use
ipratropium up to four puffs q.i.d.

Figure 2. Management of Asthma.
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