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Diagnosis
Diagnosing asthma in children five years 
of age and younger is somewhat difficult 
in everyday practice, as they have diffi-
culty performing reproducible pulmonary 
function tests. The diagnosis of asthma is 
based largely on symptom patterns and on 
a careful clinical assessment of family his-
tory and physical findings.7 Wheezing in 
preschool children is very common.8 Most 
wheezing episodes are associated with 
viral respiratory illness, with respiratory 
syncytial virus predominating in children 
under age two and rhinovirus in older 
preschool children.7 Predicting which 
wheezing preschool children are likely to 
have persisting asthma can be achieved 
by using a clinical index developed by 
Castro-Rodriguez and colleagues (Table 
1).9 This test is largely based on family 
history of atypical diseases. Children 
with a positive loose index are 2.6–5.5 
times more likely to have active asthma 
between six and 13 years old compared 
to children with a negative loose index. 
The risk of subsequent asthma increases 
to 4.3 to 9.8 times when a stringent index 
is used (Table 1). Over 95% of wheezing 
children with a negative stringent index 
never had active asthma between the age 
of six and 13. Even if this index gives the 
physician the likelihood of a child having 
asthma, some patients have a cough-vari-
ant asthma, with cough as their principal, 
if not only, symptom. It is particularly 
common in children, is often more prob-
lematic at night, and evaluation during 
the day can be normal. In addition, phar-
macists should carefully monitor children 
with allergy since, in 75% of cases, asth-
ma is linked to allergy. Personal or par-
ental history of allergy should be noted in 
the child’s computer file.10 

The easiest test that one can use in mak-
ing a diagnosis is a therapeutic trial. In fact, 
treatment with short-acting bronchodilators 
and inhaled corticosteroids (ICSs) for at 
least eight to 12 weeks might provide some 
indication as to the presence of asthma.7 
Marked clinical improvement during treat-

ment, and deterioration when it is stopped, 
support the diagnosis of asthma. 

This diagnosis is usually based on the 
presence of characteristic symptoms. How-
ever, measurements of lung function, and 
particularly the demonstration of revers-
ibility of lung function abnormalities (usu-
ally a rapid improvement in FEV

1
 [forced 

expiratory volume in one second] meas-
ured within minutes after inhalation of a 
rapid-acting bronchodilator—200–400 µg 
of salbutamol), greatly enhance diagnostic 
confidence5. This is because patients with 
asthma frequently have both poor recogni-
tion of their symptoms and poor percep-
tion of symptom severity, especially if their 
asthma is long-standing.11 Assessment of 
symptoms by physicians, such as dyspnea 
and wheezing, might also be inaccurate. 
Measurement of lung function provides an 
assessment of the severity of airflow lim-
itation, its reversibility and its variability, 
and provides confirmation of the diagnosis 
of asthma.11

Various methods are available to assess 
airflow limitation but two methods have 
gained widespread acceptance for use in 
patients over five years of age. These are 
spirometry, particularly the measurement 
of FEV

1
, forced vital capacity (FVC) and 

peak expiratory flow (PEF). These meth-
ods are accepted worldwide yet, surpris-
ingly, only 54% of all Canadian asthma 
patients have had a lung function test, 
even though eight out of 10 family doc-
tors have prescribed one.1

Spirometry is the recommended  
method of measuring airflow limitation 
and reversibility to establish a diagno-
sis of asthma in both adults and chil-
dren.7,12,13 Measurements of FEV

1 
and 

FVC are undertaken during a forced 
expiratory maneuver using a spirometer. 
The degree of reversibility in FEV

1
 that 

indicates a diagnosis of asthma is gener-
ally accepted as ≥12% or 200 mL from 
the pre-bronchodilator value. Due to its 
lack of sensitivity, it is recommended that 
repeat testing be done at different visits.7

Peak expiratory flow measurements 

are made using a peak flow meter and 
can be an important aid in both diagno-
sis and monitoring of asthma. The device 
is inexpensive, portable and easy to use 
for day-to-day home followup. However, 
PEF underestimates the degree of airflow 
limitation, particularly as airflow limita-
tion and gas trapping worsen.5 Measure-
ments of PEFs are not interchangeable 
with other measurements of lung func-
tion such as FEV

1. 

Management
General Management of asthma

Optimal management of asthma requires 
adequate evaluation of the patient and 
his or her environment. Asthma control 
should be assessed using specific cri-
teria. Table 2 compares the Canadian 
guidelines to the international guidelines 
developed by the Global Initiative for 
Asthma (GINA). 

The GINA guidelines separate ex-
acerbation from the other five criteria 
for assessing control in order to stress 
its importance. GINA states that an ex-
acerbation in any given week automatic-
ally classifies that week as uncontrolled, 
regardless of the other criteria.14 In the 
absence of an exacerbation, the diagno-
sis of uncontrolled asthma requires that 
at least three other control criteria be 
unattained. Up until 2006, all control  
parameters were weighted equally. Even if 

Minor criteria Major criteria (atopy)	

Parental history of 
asthma

Allergic rhinitis

Parental history of 
eczema

Wheezing without cold 

Eosinophilia (≥4%)

Loose index: any wheezing during the first three 
years of life (early wheezer) plus one major or 
two minor risk factors.
Stringent index: three or more episodes of 
wheeze during the first three years of life (early 
frequent wheezer) with either one of the major 
risk factors or two of three minor risk factors.

Clinical index for the  
diagnosis of asthma.9 

table 1
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the Canadian guidelines are not stressing 
the importance of exacerbations as much as 
GINA, it is worthwhile for us to know that 
this could change in the future. In other 
words, it is possible that the 30-second 
asthma tests (www.lung.ca/pdf/handbook_
web_sec3.pdf) are not sufficient; we might 
also have to consider exacerbations as more 
important criteria than some others.

Asthma severity is more difficult to as-
sess and may only be defined after asthma 
control is achieved.12 Why is this import-
ant? Because inadequate assessment of the 
severity of airway obstruction (by the pa-
tient or the physician) and inadequate ther-
apy are the most common causes of death 
from asthma. The same is true for hospital-
ized patients. Thus, the key to prevention 
of death from asthma is education.6 More 
and more, international guidelines define 
three separate levels of control, indicating 
a shift from the traditional focus on severity 
to a focus on control. This growing empha-
sis on control reinforces the components 
of “chronic” disease management, such 
as regular evaluation, achieving target 
outcomes and tailored therapy.15,16 This 
approach acknowledges that severity is a 
determinant of asthma control but does not 
indicate the means by which to achieve it. 
It supports the possibility of having severe 
asthma that is well controlled, or conversely, 
mild asthma that is not well controlled, as 
patients classified as having mild asthma 
may report impaired quality of life.14

If control is inadequate, the reasons 
should be identified and, if necessary, 
maintenance therapy should be modified 
(Table 3). Any new treatment should be 
considered a therapeutic trial and its ef-
fectiveness should be re-evaluated after 
four to six weeks.12

ICSs should be introduced as initial 
maintenance therapy even when the pa-
tient reports symptoms fewer than three 
times a week. Although less effective 
than low-dose ICSs, leukotriene recep-
tor antagonists (LTRAs) are an alterna-
tive treatment for patients who cannot or 
will not use ICSs.7,12 If control is inad-

equate on low-dose ICSs, we must iden-
tify the reasons for poor control and con-
sider additional therapy with long-acting 
beta

2
-agonists (LABAs) or LTRAs. Se-

vere asthma may require additional 
treatment with systemic corticosteroids. 
Asthma control and maintenance ther-
apy should be reassessed regularly.6,7,12

If good control has been sustained, 
consideration should be given to grad-
ually reducing maintenance therapy with 
regular reassessments to ensure adequate 
control remains. This will allow deter-
mination of the minimum therapy needed 
to maintain acceptable asthma control.12

Pharmacotherapy
In 2003, Canada was the first country to 
create asthma guidelines directed exclu-
sively at children, and these were updated 
to include the literature until 2004.12 
Other countries like the U.S. have added 
chapters for children to their adult guide-
lines or updated specific recommenda-
tions throughout the guidelines to reflect 
the pediatric literature.6 Only a minority 
of children will require additional ther-
apy beyond an ICS and rescue medica-
tion, but still, several options exist. 

Inhaled Corticosteroids

With all children (including those under 

five years old), ICSs remain the best op-
tion for anti-inflammatory monotherapy 
in childhood asthma.7,12 Several studies 
have shown significant clinical effects in 
children on a variety of outcomes,17 like 
an increase in lung function and the num-
ber of symptoms-free, and a reduction in 
symptoms, the need for additional medi-
cation, caregiver burden, systemic corti-
costeroid use and exacerbations.18-21

The most recent change in the ICSs 
pediatric market is the introduction of 
ciclesonide (Alvesco®). It has recently 
been approved in Canada for children 
over six years of age at doses of 100– 
200 mcg once daily (morning or bedtime).22 
It gives an extra option for patients in need 
of an ICS that does not suppress cortisol 
excretion.23 In fact, it has demonstrated no 
detectable effect on childhood growth vel-
ocity, even at high doses, which may ease 
concerns about systemic adverse events.24 

Leukotriene receptor 

antagonists

Currently, only two leukotriene receptor 
antagonists (LTRAs) are available on the 
Canadian market: montelukast (Singu-
lair) and zafirlukast (Accolate).25 LTRAs 
reduce viral-induced asthma symptoms 
in children aged two to five years with 
a history of intermittent asthma26 by re-

Criteria for determining whether asthma is controlled7,12,13 
table 2

Parameter Frequency or value

Canadian 
guidelines

International guidelines (GINA)

Daytime symptoms <4 days / week ≤ 2 times / week

Night-time symptoms <1 night / week None

Physical activity Normal Limitations of activities: none

Exacerbations Mild, infrequent None: any exacerbation should 
prompt review of maintenance 
treatment to ensure that it is adequate

Absent from work or school due to asthma None NA

Need for a beta2-agonist- <4 times / weeka ≤2 times / week

Lung function ≥90% of personal 
best FEV1 or PEF

Nearly normal ( >80% personal best 
consistently)b

PEF diurnal variation <10-15% NA

FEV1 = Forced expiratory volume in one second; GINA = Global Initiative for Asthma ; PEF = peak expiratory flow; NA = not 
assessed; aMay use 1 dose/day to prevent exercise-induced symptoms; bthis criterion was omitted for children <5 years of old; 



answer online at canadianhealthcarenetwork.caCE4  pharmacypractice | february/march 2010

cece lesson
An Update on Asthma in Children
P h a r m a c y  P r a c t i c e  n at i o n a l  c o n t i n u i n g  e d u c at i o n  p r o g r a m

ducing the number of exacerbations, 
but they do not reduce the frequency of 
hospitalizations, use of oral prednisone/
prednisolone, duration of exacerbation or 
days without asthma symptoms. Although 
there is strong evidence derived from 
well-designed, randomized controlled 
trials showing that LTRAs are more ef-
fective than placebo in controlling persis-
tent mild to moderate asthma in children 
aged two to 17 years, there is insufficient 
evidence to recommend them as first-line 
monotherapy for children with asthma.12

Long-acting inhaled 

beta2-agonists

Long-acting inhaled beta
2
-agonists (LA-

BAs) are not recommended as mainten-
ance monotherapy in asthma.12 Their use 
cannot be recommended in children under 
five years old since no published random-
ized placebo-controlled trials of LABAs 
added to ICSs have been done.7 However, 
we cannot say the same thing for children 
between six and 12 years of age. In this 

age group, studies have shown 
that LABAs, when added to 
an ICS, can improve pulmon-
ary function, sometimes reduce 
symptoms and the use of rescue 
(short-acting) beta

2
-agonists, 

and are safe.12 If, after reassess-
ment of compliance, control 
of environment and diagnosis, 
asthma is still not optimally 
controlled with moderate doses 
of ICSs, a therapeutic trial of a 
LTRA or LABA as add-on ther-
apy can be initiated for any child 
over the age of five.12 

Treatment of 
intermittent 
asthma with ICSs
Intermittent asthma is a com-
mon pattern in children.13 It 
often occurs when viral upper 
respiratory tract infections 
(URTIs) are at their peak in 
the winter season. URTI- 

associated wheeze in children is less 
likely to be associated with atopy.27 It 
has a different natural history and its 
optimal therapy has not been clearly 
determined. Because these patients are 
asymptomatic between episodes, treat-
ing exacerbations with short courses 
of ICSs minimizes exposure to both 
inhaled and systemic corticosteroids. 
Logical? This way of treating asthma 
has become a “community standard” in 
Canada, even though only a few articles 
have examined its efficacy and its long-
term safety still needs to be clarified.28 
In Canada, 55% of children use an ICS 
when they have an exacerbation or ex-
perience dyspnea, while only 43% use 
ICSs on a regular basis to control their 
asthma.1 Conflicting results have been 
published on the topic of regular versus 
intermittent use of ICSs. The short-term 
addition of ICSs has demonstrated no ef-
fects on wheezing symptoms or progres-
sion to asthma,29-31 while some studies 
have shown that regular ICS treatment 

improves lung function.20 In the Can-
adian guidelines, regular use of low-
dose ICSs is currently the recommended 
treatment for children, even those with 
intermittent mild asthma symptoms.12 
The Canadian recommendations dif-
fer slightly from the U.S. guidelines, in 
which physicians have the option of pre-
scribing an ICS during a specific period 
or a season for patients with previously 
documented risk (e.g., during seasons of 
viral respiratory infections).6 The use of 
intermittent ICS treatment as a strategy 
for management of intermittent asthma 
in childhood requires further validation, 
particularly in very young children.13

Treatment safety
Before we go any further with this topic, 
it remains important to know that uncon-
trolled asthma may delay growth. Chil-
dren with asthma tend to have longer 
periods of reduced growth rates before 
puberty.6 Growth rates are highly vari-
able in children and a short-term evalu-
ation may not be predictive of final adult 
height attained.6 

Inhaled corticosteroids (ICSs)

We need to consider that misunderstand-
ing the role of ICSs in the treatment of 
asthma can lead to inappropriate behav-
iour and misuse of the “maintenance” 
medication. This can be dangerous for 
children as it can lead to bigger prob-
lems like bronchitis and pneumonia.1 

In randomized, controlled clinical 
trials, the use of inhaled beclometha-
sone, budesonide and fluticasone have 
been associated with reduced growth 
rates during the first months of therapy. It 
is, however, unlikely that such an effect 
continues or persists because accumu-
lating evidence shows that asthmatic 
children, even when they have been 
treated with ICSs for years, attain nor-
mal adult height. Individual rare cases 
have been reported, however, where 
ICS use was associated with clinically  
relevant growth suppression. Inhaled 

Regularly assess:
• Control
• Triggers
• Compliance
• Inhaler technique
• Co-morbidity

Pred

Add-on 
therapy

Inhaled coritcosteroids

low            moderate            high

Fast-acting bonchedilator on demand

Environmental Control
Education, Written action plan and Follow-up

    mild                  moderate                         severevery
mild

moderately 
severe

Modify maintenance therapy

Figure 1: Continuum of treatments for asthma management. Reprinted with 
permission from Elsevier(J Allergy Clin Immunol 2004; 113:650-6).

table 3

 Source: Asthma Consensus Report 2004.12  

Continuum of treatments  
for asthma management
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corticosteroids are the most effect-
ive therapy available for maintenance 
treatment of childhood asthma. Fear of 
reduced growth velocity is based on ex-
ceptional cases and not on group data. 
It should, therefore, not be a reason to 
withhold or withdraw such highly effect-
ive treatment in children with asthma. 32 

The majority of studies evaluating 
the systemic effects of ICSs have been 
undertaken in children older than five 
years.7 The potential for adverse effects 
on linear growth appear to be dose- 
dependent. Low-to-medium-dose ICS 
therapy may be associated with a pos-
sible, but not predictable, adverse ef-
fect on linear growth (approximately 1 
cm reduction).6 The effect on growth 
velocity appears to occur in the first sev-
eral months of treatment and is generally 
small and not progressive. The clinical 
significance of this potential systemic ef-
fect has yet to be determined.6,12 In gen-
eral, the efficacy of ICSs is sufficient to 
outweigh any concerns about growth or 
other systemic effects.6,7,12,33 However, 
ICSs should be titrated to as low a dose 
as needed to maintain good control of the 
child’s asthma. 

Leukotriene receptor 

antagonists 

No safety concerns have been dem-
onstrated with the use of LTRA in 
children under five years old.7 LTRAs 
are generally safe and well-tolerated, 
as most clinical trials in children have 
consistently shown a low incidence of 
mild adverse effects compared with 
placebo (except some recent psychiatric 
concerns raised by Health Canada).12,34 

Long-acting INhaled beta2-

agonists

Long-acting inhaled beta
2
-agonists (LA-

BAs) are only safe to use in children 
over four years of age.12 Therapy with 
LABAs can cause few side effects such 
as cardiovascular stimulation, skeletal 
muscle tremor, and hypokalemia. Data 

indicating a possible increased risk of 
asthma-related death associated with 
the use of salmeterol in a small group 
of individuals led to advisories from 
the US Food and Drug Administration 
(FDA) and Health Canada that LABAs 
are not a substitute for inhaled or oral 
glucocorticosteroids, and should only 
be used in combination with an appro-
priate dose of ICSs.5 

Inhalation devices
Every pharmacist knows that when a me-
tered-dose inhaler (MDI) is prescribed 
to a child, we should always recommend 
a valved spacer.12 But do you know how 
to convince your patients and their rela-
tives of why they should use it?
• It allows a two- to three-second delay 

between the activation of the MDI and 
the inhalation and maximizes depos-
ition of medication in the lungs;35

• The oropharyngeal dose is reduced
	  five-fold;12

• More than 70% of all users of MDIs do 
not use them appropriately and, among 
them, 50% have poor coordination 
(spray and inhalation);36

• Medical visits for worsening asthma or 
emergency visits are more frequent in 
MDI misusers with poor coordination, 
than in misusers with good coordination 
or in those who use MDI properly.36

Table 4 summarizes the recommenda-
tions for inhalation devices. Why is wet 
nebulization not mentioned? It is estimated 
that when medication is given by wet nebu-
lization, less than 1% of the dose reaches 
the lungs.37 A ratio of 5:1 is commonly used 

to indicate doses that provide comparable 
efficacy (i.e., 500 µg of salbutamol by wet 
nebulization is equivalent to 100 µg by 
MDI with holding chamber).12 This is why, 
even in acute care, MDIs with a holding 
chamber are more commonly used.

Before the introduction of the newest 
holding chambers, the marketed prod-
ucts had different electrostatic properties 
and, subsequently, dose variation.38 It 
used to be a priority to adequately clean 
them with dishwashing liquid and water 
prior to their first use. Now that we mainly 
carry chambers with anti-static material 
(e.g. Aerochamber Max), it is probably 
not necessary to wash the spacer in dish-
washing detergent before use to reduce 
the electrostatic charge. For regular main-
tenance, it is recommended to wash the 
spacer in mild detergent and water, but 
more importantly to air-dry the spacer. 

Role of the pharmacist
It is estimated that we can prevent more 
than 80% of all deaths caused by asthma 
with an appropriate followup and educa-
tion of patients.1 When adequate training 
and medication is not given to patients, 
subsequent medical visits for worsened 
asthma conditions are more frequent.36 

The “Asthma in Canada” survey1 con-
firms a significant discrepancy between 
the perception and the reality of asthma 
control. Fully 94% of children think that 
their asthma is controlled and 90% of their 
doctors agree. However, in reality, only 
50% have controlled asthma. More than 
70% of doctors think that noncompliance 
is the main reason so many patients have 

Choosing an inhaler device for children with asthma7,12,13

Age group Preferred device Alternative device

Less than 4 years old Pressurized metered-dose inhaler 
PLUS spacer with face mask

Nebulizer with face mask

4-5 years old Pressurized metered-dose inhaler 
PLUS spacer with mouthpiece

Pressurized metered-dose inhaler 
PLUS spacer with face mask or 
nebulizer with mouthpiece or 
face mask

>5 years old Diskus or Dry powder inhalers Pressurized metered-dose inhaler 
PLUS spacer with mouthpiece

table 4
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poorly-controlled asthma, but the reality 
is much more complex. Most adults and 
children do not understand the reasons 
why they are supposed to use their asthma 
medications, which leads to misuse. 

In this same survey,1 the authors confirm 
that 52% of children have uncontrolled 
asthma, based on two of the six parameters 
of control outlined in the 1999 Canadian 
guidelines, while 35% report limitations 
on their daily activities. We can certainly 
do better than this, which is one reason 
why pharmacists should devote some of 
their time to counselling patients with 
asthma. For most patients, asthma is not 
controlled, as defined by the guidelines, so 
pharmacists have an opportunity to assess 
if adequate control has been achieved. But 
there is good news. We know that, based 
on a prospective study, asthma control can 
be achieved in the majority of patients if 
the guidelines are followed.7

We know that education is an essential 
component of asthma care.12 The goals for 
successful management of asthma are:
• Achieve and maintain control of symp-

toms;
• Maintain normal activity levels, includ-

ing exercise;
• Maintain pulmonary function as close 

to normal as possible;
• Prevent asthma exacerbations; 
• Avoid adverse effects from asthma medi-

cations.5

In order to achieve these goals, one 
must incorporate different components 
in the therapeutic plan: develop a pa-
tient/pharmacist partnership, identify 
and reduce exposure to risk factors, and 
assess and treat asthma. 

The aim of patient/healthcare profes-
sional partnerships is to give people with 
asthma the ability to control their own con-
dition with guidance from their health pro-
fessionals. They need to agree on common 
goals, develop a self-management plan and 
periodically review the patient’s treatment 
and level of asthma control. The patient’s 
personal action plan will help them make 
changes to their treatment in response to 

changes in their level of asthma control. If 
an action plan is prescribed, pharmacists 
can ensure that the patient knows when 
and how to use it. When no plan exists, it 
is our role to propose one. The better pa-
tients understand their disease, the better 
their ability to self-control. The same idea 
applies to several chronic diseases. 

In order to prevent any asthma exacer-
bation, in conjunction with the patient, one 
needs to identify what triggers their symp-
toms. Table 5 lists factors influencing the 
development of asthma. Among those, one 
factor needs to be addressed first: tobacco 
smoke. Exposure to tobacco, both pre-
natally and after birth, is associated with 
a greater risk of developing asthma-like 
symptoms in early childhood.5 Infants of 
smoking mothers are also four times more 
likely to develop wheezing illnesses in the 
first year of life.5 Furthermore, passive 
smoking increases the risk of lower respira-
tory tract illnesses in childhood.5 These are 
good arguments to promote a smoke-free 
environment for children with asthma. 

As patients renew their MDIs and other 
medications on a regular basis, it gives 
pharmacists a chance to interact with the 
patient, and to better assess their asthma 
control. Table 6 lists key messages which 
a pharmacist can disseminate during a 
consultation with a patient. One must not 
discuss all topics all at once. It is our role 
to choose which topic should be covered 
and when. A one-page summary of the 
key points, which will form part of the 
educational plan, should be developed 
and precisely followed by the pharmacy 
team. The Canadian guidelines state that 
inhaler technique should be reviewed with 
patients, if possible, at each visit. 

One of the issues that should be dis-
cussed with all parents is the order of in-
haler use, i.e., giving one inhaler before 
another. It has become common practice 
to use a beta

2
-adrenergic before adminis-

tering the ICS. Some say that the beta
2
-

agonist “dilates the airways,” enabling 
greater deposition of the ICS. However, 
beta

2
-adrenergics do not enhance depos-

table 5  
Factors influencing the 
development of asthma
Allergens:	
• Indoor: domestic mites, furred animals 
(dogs, cats, mice), cockroach allergen, fungi, 
molds, yeasts
• Outdoor: pollens, fungi, molds, yeasts

Infections (predominantly viral)

Occupational sensitizers

Tobacco smoke
• Passive smoking
• Active smoking

Outdoor / indoor air pollution

Diet

table 6  
Key messages for phar-
macist when counselling 
a patient with asthma39

Disease: Basic facts about asthma
• The contrast between asthmatic and normal 
airways
• What happens to the airways in an asthma 
attack

Roles of medications
• How medications work
• Long-term control: medications that prevent 
symptoms, often by reducing inflammation
• Quick relief: short-acting bronchodilator 
relaxes muscles around airways
• Stress importance of long-term-control 
medications and not to expect quick
relief from them

Skills
• Inhaler use (patient demonstration)
• Spacer and holding chamber use
• Use of the nebulizer
• Symptom monitoring, peak flow monitoring, 
and recognizing early signs of deterioration
• How to assess asthma control after therapy 
has begun

Environmental control measures
• Identifying and avoiding environmental 
precipitants or exposures, including
tobacco smoke

When and how to adjust treatment
• Using a written action plan
• Responding to changes in asthma control 
(30-second asthma test)
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Questions To answer online, go to www.canadianhealthcarenetwork.ca, CE section, CE Online, Pharmacy Practice

 1.	 What percentage of Canadian children has 
asthma?
a) 10%
b) 12%
c) 14%
d) 20%

 2.	W hich two characteristics best describe 
asthma?
a)	dyspnea (shortness of breath) and inflammation
b)	cough and dyspnea 
c)	bronchoconstriction and inflammation
d)	inflammation and cough

 3.	A  three-year-old child comes to your phar-
macy with a diagnosis of asthma: what is the 
best way to confirm a diagnosis at this age?
a)	spirometry
b)	peak flow
c)	x-ray of the lungs
d)	symptoms & family history of atopic diseases

 4.	B y using the Castro-Rodriguez clinical index, 
we know that more than 90% of wheezing chil-
dren with a positive stringent index never had 
asthma between the ages of six and 13. 
a) true
b) false

 5.  Based on the Canadian asthma guidelines, 
choose which patient has their asthma under 
control.
a)	A patient who uses salbutamol 100 mcg 3 puffs per 

week (excluding puffs used before exercises) and 
who has no night-time symptoms.

b)	A patient who uses one salbutamol 100 mcg inhaler 
(200 doses) every month and who experiences 
day-time symptoms no more than once per 
week.

c)	A patient who has had three exacerbations during 
the last year but who has no night-time symp-
toms.

d)	A patient who continues his normal activities with 
his friends and walking his dog but who has been 
absent from work for two days following an episode 
of asthma exacerbation.

 6. Recently, international guidelines have 
changed the way to treat childhood asthma. 
How are they different compared to Canadian 

guidelines?
a)	International guidelines focus on control, not 

severity.
b)	International guidelines focus on severity, not 

control.
c)	 International guidelines recommend giving LTRAs 

before ICSs for mild asthma.
d)	International guidelines claim that for children, we 

should never attempt to decrease the ICSs dos-
age.

 7. Case: A seven-year-old patient comes to 
your pharmacy with his mother to fill a pre-
scription for salbutamol 100 mcg 1 or 2 puffs 
QID PRN and fluticasone 125 mcg 1 puff BID 
x 10 days, then stop. Following a short discus-
sion with the mother, you realize that her child 
has had several exacerbations previously, and 
that the mother has had eczema for many 
years. She is afraid to give an ICS to her child. 
What can you tell the mother?
a)	She must stop the ICS after 10 days because of 

safety issues with corticosteroid use in children.
b)	ICSs are safe and their efficacy is enough to out-

weigh any concerns about safety.
c)	There are better and safer options than the ICS.
d)	She should start with salbutamol only. ICSs are 

reserved for more complex and serious cases.

 8. What do you recommend should be done 
with this patient after 10 days on fluticasone?
a) Assess the level of control with the mother. 
b)	Stop the treatment since the prescription was for 

10 days only.
c)	Tell the mother that there is no renewal on the pre-

scription and that you cannot do anything for her 
child.

d)	Continue the treatment since the child is probably 
experiencing asthma. 

  9.  In young children, should you always use 
the bronchodilator first, followed by the ICS?
a)	yes
b)	no
	
 10. Among all deaths related to asthma, how 
many could be prevented by providing appro-
priate followup and education for the 
patient? 
a)	50%

b)	60%
c)	70%
d)	80%

11.  If you apply your pharmaceutical care prin-
ciples to children’s asthma, after how many 
weeks would you follow up with the patient 
(phone call or face-to-face) after a change in 
medication based on the Canadian guidelines?
a) 1 to 2 weeks
b) 2 to 4 weeks
c) 4 to 6 weeks
d) 6 to 8 weeks

12. You meet the mother of a three-and-a-half-
year-old boy with asthma for the first time at 
your pharmacy. The mother has a prescription 
for an inhaled corticosteroid and chamber. 
What is/are the most important topics that 
you should discuss with her?
a)	Review method of drug administration (inhaler/

chamber technique).
b)	Explain what asthma is and how it affects her 

child.
c)	Describe the method used to assess asthma con-

trol after therapy has begun.
d)	All of the above.

13. The boy’s mother is not sure if she should 
take the chamber. It costs a lot and she does 
not see any advantage in using it. Give three 
reasons to convince her?
1.	It reduces the risk of fungus infection in the 

mouth.
2.	It does not require synchronization between the puff 

and the inhalation by her child.
3.	It is simpler to use and it does not require clean-

ing.
4.	It has been shown to improve outcomes.
a)	1, 2 and 3
b)	2, 3 and 4
c)	1, 3 and 4
d)	1, 2 and 4

14. What would be the optimal device to  
recommend to the doctor?
a)	diskus
b)	turbuhaler
c)	MDI plus chamber with a face mask
d)	MDI plus chamber without a face mask 

ition of ICSs. No studies have validated 
that giving a beta

2
-agonist first is better. It 

is recommended to use the most import-
ant medication first (ICSs). If a child is 
coughing, wheezing or having shortness 
of breath, under these circumstances, a 
beta

2
-adrenergic should be given. If it hap-

pens to be at the same time as the child 
usually receives the ICS, then the beta

2
-

agonist could be given before the ICS, but 
not because it maximizes ICS efficacy.12

When finishing your asthma consulta-
tion, do not forget to hand out some in-

formation for the patient to bring home. 
Written information is another way for 
parents of younger children to learn about, 
and understand, the disease which afflicts 
their young ones. Inhalation techniques, 
asthma triggers and medication booklets 
are all available for download on the Lung 
Association website (www.lungs.ca). 

Summary
With good application of the Canadian 
asthma guidelines, we have seen that 
asthma control can be achieved.15 In 

addition, we have seen that when appro-
priate education is not given to patients, 
the clinical efficacy of ICSs is reduced 
and asthma control is impaired.36 What 
does it mean for pharmacists? We have 
the recipe to improve the management 
and, most importantly, the well-being of 
children with asthma. This is certainly a 
good opportunity for pharmacists who are 
willing to invest their time and energy. 

References are available at 
www.canadianhealthcarenetwork.ca, click on 
Education, then CE online.
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15.  The boy’s mother returns to your pharmacy 
with a new prescription. She explains that the 
ICS that she used for her son was not sufficient 
to stop the night-time cough. Some friends have 
told her that a different medication may even 
replace the orange ICS inhaler that she currently 
uses for her son. The new prescription is for 
zafirlukast 20 mg BID #60 Rem:6. Which state-
ments are true about what you should do? 
1.	Reassure her by explaining that zafirlukast is a good 

choice for her child.
2.	Tell her that several studies have shown that  

zafirlukast has been shown to surpass ICSs.
3.	Call the doctor to suggest that zafirlukast be 

replaced with montelukast, since zafirlukast is not 
approved for use in young children. As well, confirm 
that the patient should continue with the ICS.

4.	Give her the prescription by specifying to avoid food 
(one hour before a meal or two hours after).

5.	Tell her that montelukast is usually used as an 
adjunct therapy to help gain better asthma control, 
and it generally should not replace ICS as mono-
therapy because no other adjunct therapy has 
shown superior data to ICSs. 

a) 1, 2 and 4
b) 1 and 4
c) 3 and 5
d) all of the above

16. What percentage of Canadian children use 
ICSs on a regular basis to control their 
asthma?
a)	12%
b)	27%
c)	43%
d)	55%

17. Of the following statements which one is 
false with regard to the goals for successfully 
managing an asthma program for children?
a)	Decrease the production of mucus by the lung.
b)	Avoid adverse effects from medication.
c)	Maintain control of the asthma symptoms.
d)	Prevent asthma exacerbations.

18. Is it correct to say that wet nebulization 
delivers much more medication to the lungs 
than an MDI? 	

a) yes
b) no

19. Which of the following statements best 
reflects the reality of asthma control in pedi-
atric patients in Canada? 
a) The vast majority of doctors are aware that their 

patients are not controlled by their asthma medica-
tion. 

b) The vast majority of patients have their asthma under 
controlled 

c) a and b are true
d) There is a significant discrepancy between the per-

ception and the reality of asthma control among 
doctors and patients. 

20. Among these factors, which one does not 
affect the development of asthma?
a)	age
b)	allergens
c)	pollution of the air
d)	passive smoking
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