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ABSTRACT
Background: This asthma guideline update focuses on the management of individuals with
asthma at the mild end of the spectrum. It applies to children 1 year of age and over and adults.
This update was initiated to address new clinical trials in this patient group as well as changes in
the recommendations from the Global Initiative for Asthma (GINA) asthma strategy group. This
guideline applies the current evidence to the Canadian context.
Methods: A representative multidisciplinary panel of experts undertook a formal clinical practice
guideline development process. A total of 9 key clinical questions were defined according to the
Patient/problem, Intervention, Comparison, Outcome (PICO) approach. The panel performed an
evidence-based, systematic literature review, assessed and graded the relevant evidence to synthe-
size 11 key recommendations. These recommendations were reviewed in the context of the exist-
ing Canadian Asthma Guidelines and changes from previous guidelines are highlighted.
Results: The updated evidence demonstrated that daily inhaled corticosteroids (ICS) þ PRN short-act-
ing beta-agonist (SABA) decrease exacerbations and improve asthma control compared to PRN SABA
in individuals with very mild and mild asthma. There is new evidence in children �12 years of age
and adults that PRN budesonide/formoterol (bud/form) decreases exacerbations in comparison to
PRN SABA, with different levels of evidence in those with very mild versus mild asthma. Individuals
with very mild asthma at higher risk of exacerbation should be given the option of switching from
PRN SABA to daily ICSþ PRN SABA (all ages) or PRN bud/form (�12 years of age). In individuals with
mild asthma, daily ICSþ PRN SABA are still recommended as first line controller therapy. However, in
individuals �12 years of age with poor adherence to daily medication despite substantial asthma edu-
cation and support, PRN bud/form is an alternative. Intermittent use of very high dose ICS for acute
loss of asthma control is not suggested in preschoolers given potential for harm.
Discussion: This guideline provides a detailed review of the evidence and provides recommenda-
tions for the treatment of very mild and mild asthma within the Canadian context for pre-
schoolers, children and adults. The Canadian Thoracic Society 2021 Asthma Guideline update will
amalgamate these recommendations with previous guidelines to provide a document that address
diagnosis and management of asthma.

INTRODUCTION

Asthma has a national prevalence of 10.8% and affects 3.8
million Canadians over the age of 1 year.1

The last Canadian Thoracic Society (CTS) asthma pos-
ition statement focused on the treatment and management
of those with severe asthma,2 which is estimated to affect 5-
10% of those with asthma. This guideline update focuses on
those with asthma at the milder end of the spectrum, which
represents approximately 28-41% of the asthma population
in Canada.3,4 Although the per patient cost of asthma is 2.6
to 5 times higher in an individual with severe compared to
mild asthma, given the high prevalence of mild asthma, the

total cost of asthma care for these patients is substantial.5

The majority of Canadians with asthma continue to have
suboptimal control, with surveys finding that 53-90% of
patients had 1 or more criteria for poorly-controlled
asthma.6,7 They also continue to have severe asthma exacer-
bations with the rate of Emergency Department (ED) visits
for asthma estimated at 19-21 per 1,000 patients with 6-11%
of those presenting to the ED requiring admission to hos-
pital.8 Asthma specific mortality rates have decreased over
time but there continue to be deaths from asthma at a rate
of 6.2 per 100,000 asthma population.9

The severity of an individual’s asthma is classified by the
intensity of treatment needed to maintain asthma control.
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Accordingly, this is not a useful concept when deciding on
initial treatment, as asthma severity can only be determined
once treatment has been started and asthma control is or is
not attained. In this guideline, recommendations refer to
individuals who have well or poorly-controlled asthma on
PRN short-acting beta-agonist (SABA) alone or no medica-
tion. We have also more clearly defined the severity classi-
fication, given that this terminology is often used by
practitioners and patients. An unfortunate consequence of
classifying asthma severity is that the term “very mild
and mild asthma” suggests that there is a minimal
amount of morbidity or mortality associated with it;
whereas, it is known that these patients are still at risk
for asthma exacerbations and subsequent asthma death.10

Patients themselves identified that a common barrier to
improved asthma care was the “perceived lack of serious-
ness of the condition”.6

Our previous guidelines mentioned the importance of
early initiation of daily inhaled corticosteroids (ICS) in
individuals with symptoms “less than three times a week”
(though the lower limit was not clearly defined), and in
those with an exacerbation requiring oral corticoste-
roids.11,12 However, several practical issues with imple-
mentation of this prior guidance have been observed. For
example, patients on PRN SABA who were well-controlled
as per previous CTS criteria (i.e., who had symptoms as
often as 3 times a week) were not typically escalated to
ICS therapy. In addition, if a patient had not had an
exacerbation requiring oral steroids since their last visit,
they were often considered to be well-controlled and may
have been weaned off their daily controller medication
prematurely, which was not the intent of the recommen-
dations in the guideline. Furthermore, patients commonly
only take their controller medication when they feel that
it is needed, and although in some studies only 14%
report not taking medication as prescribed, adherence in
clinical trials (in which patients know that adherence is
being monitored) is only 56-75%; and may be consider-
ably lower in a real-world setting.6,13–15 This leads to a
pattern of intermittent ICS use that was specifically not
recommended in the CTS 2012 update. In addition to
symptom control and prevention of exacerbations, the use
of daily ICS is also required to control airway inflamma-
tion and may reduce remodeling.16,17

OBJECTIVE

The overall objective of this CTS clinical practice guideline
is to provide an update on the management of individuals
with very mild or mild asthma, currently on PRN SABA
alone or on no asthma therapy.

TARGET PATIENT POPULATION

The update applies to all individuals �1 year of
age with a confirmed diagnosis of asthma who are
currently on treatment with a SABA as needed or no
asthma medication.

TARGET USERS

KEY DEFINITIONS

Preschool ¼ refers to children �1 year of age to 5 years
of age

Children ¼ refers to children �6 years of age to 11 years
of age

Adult ¼ refers to individuals �12 years of age unless
otherwise specified, individuals 12-18 years of age are
included in this category because medication approval is
often for patients �12 years of age; however, patients 12
to 18 years of age (particularly those who are prepubertal)
are at higher risk for some medication side-effects such as
growth suppression and should be monitored similarly
to children

Controller ¼ A medication taken daily to decrease airway
inflammation, maintain asthma control and prevent
exacerbations

Reliever ¼ A medication taken only as needed for quick
relief of symptoms (e.g., SABA, bud/form); use of >2 doses
of reliever medication in a week is a sign of poorly-
controlled asthma (the number of actuations in a dose
is variable depending on the reliever medication but is often
1-2 actuations)

SABA ¼ Short-acting beta-agonist (e.g., salbutamol,
terbutaline)

LABA ¼ Long-acting beta-agonist (e.g., salmeterol, formo-
terol, vilanterol)

FABA ¼ Fast-acting beta-agonist which can either be a
short-acting beta-agonist or a long-acting beta-agonist
with rapid onset of action. In Canada, formoterol in a
single inhaler with budesonide is approved for use as a
fast-acting beta-agonist. The term is used in this docu-
ment in reference to previous CTS guidelines, however
for clarity the terms SABA and bud/form will be used
when appropriate

bud/form ¼ Single inhaler of budesonide and formoterol

PRN ICS-SABA ¼ As needed use of an inhaled corticoster-
oid each time a short-acting beta-agonist is taken; in
Canada, this would be in 2 separate inhalers as there is not
currently a single inhaler containing ICS and SABA

Severe exacerbation: an exacerbation requiring any of
the following:

Healthcare Non-healthcare

Allergists; Certified respiratory
educators; Internists; Nurse
practitioners/Physician
Assistants; Pediatricians;
Pharmacists; Primary
care physicians;
Respirologists; and
Respiratory Therapists

Healthcare decision-makers
(i.e., national, provincial, and
local policy makers);
Healthcare researchers and
knowledge translation
specialists; Patient advocates;
and Patients
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1. systemic steroids
2. emergency department visit; or
3. hospitalization

Mild exacerbation: an increase in asthma symptoms from
baseline that does not require systemic steroids, an emer-
gency department visit or a hospitalization. Differentiating
this from chronic poorly-controlled asthma may only occur
retrospectively.

Non-severe exacerbation: one of the outcome measures
assessed in the systematic review of evidence, this was
defined as an exacerbation in the clinical trial that did not
meet criteria for severe exacerbation (defined previously)

Higher risk of exacerbation is defined by presence of any
of the following:

1. any history of a previous severe asthma exacerbation
(requiring either systemic steroids, ED visit or
hospitalization)

2. poorly-controlled asthma as per CTS criteria
3. overuse of SABA (using more than 2 inhalers of SABA

in 1 year); or
4. being a current smoker

Individuals without any of these features have a lower risk
of exacerbation.

Well-controlled asthma: Asthma in which all criteria for
well-controlled asthma are met (Table 3)

Poorly-controlled asthma: Asthma in which any 1 of the
criteria for well-controlled are not met (Table 3)

SUMMARY OF NEW FEATURES COMPARED TO THE
2012 GUIDELINE

1. Change in control criteria for daytime symptoms and
frequency of reliever need. Those with well-controlled
asthma should have daytime symptoms �2 days per
week and need for reliever (SABA or PRN bud/form) �2
doses per week, representing a decrease from the 2012
guideline,12 in which it was <4 days per week of daytime
symptoms or <4 doses per week of FABA (Table 3, fur-
ther details in section Revisions to Asthma Control
Criteria and Assessment of Exacerbation Risk, p. 8).

2. Assessing risk of exacerbation in addition to asthma
control. When deciding on optimal treatment, in add-
ition to evaluating asthma control, risk of asthma
exacerbation should be assessed. A higher risk for an
exacerbation is defined by any of the following criteria:
1) history of a previous severe asthma exacerbation
(requiring any of: systemic steroids; ED visit; or hospi-
talization); 2) poorly-controlled asthma as per CTS cri-
teria; 3) overuse of SABA (defined as use of more than
2 inhalers of SABA in a year); or 4) current smoker
(further details in section Revisions to Asthma Control
Criteria and Assessment of Exacerbation Risk, p. 8).

3. Clarification for criteria of mild versus severe asthma
exacerbation. A severe asthma exacerbation is one that
requires systemic steroids, an ED visit, or hospitaliza-
tion. A mild exacerbation is an increase in asthma
symptoms from baseline that does not require systemic
steroids, an ED visit or a hospitalization.

4. Clarification of criteria for initiating daily ICS.
Patients should be started on daily ICS if they are on PRN
SABA and have poorly-controlled asthma as per the
updated CTS control criteria or have well-controlled
asthma but are at higher risk for asthma exacerbation
(Figure 2). Daily ICS is also an option for patients on PRN
SABA with well-controlled asthma who are not at higher
risk for exacerbation, if they prefer to have better asthma
control and to decrease their risk of asthma exacerbation.
Previous CTS guidelines recommended that individuals

with very mild intermittent asthma may be treated with
PRN SABA but that ICS should be prescribed for those
with symptoms even “less than three times a week,” those
with mild loss of control, or those presenting with an
asthma exacerbation requiring systemic steroids.11 We have
now clarified definitions for these criteria. For preschoolers,
daily controller therapy was recommended for children
with symptoms �8 days/month and/or those with an
exacerbation requiring oral steroids or a hospital admis-
sion.18 To align with the criteria in older children, daily
controller therapy is recommended for preschool children
with symptoms >8 days/month.

5. Addition of new treatment option for very mild
asthma in individuals �12 years of age. PRN bud/
form is a treatment option for individuals �12 years of
age who are well-controlled on PRN SABA, but at higher
risk for asthma exacerbation, or for those �12 years of
age with poorly-controlled asthma on PRN SABA who
have poor adherence to daily ICS despite substantial
asthma education and support. PRN bud/form is also an
option for individuals with well-controlled asthma on
PRN SABA who are not at higher risk for exacerbation,
if they prefer to have better asthma control and to
decrease their risk of asthma exacerbation (Figure 2).
Previous CTS guidelines did not recommend the use

of an ICS/LABA combination as a reliever in lieu of a
fast-acting beta-agonist (FABA) alone.12

6. Update of severity classification last referenced in the
1999 Guideline. Reclassification of asthma severity to
remove the very severe category to align with the
Recognition and Management of Severe Asthma
Position Statement,2 and to include other asthma thera-
pies. Although categories such as “mild intermittent”
and “mild persistent” asthma were referred to in previ-
ous guidelines, these categories are not included in the
updated severity classification as these are not felt to be
clinically useful. More importantly, the terminology
“mild intermittent asthma” can lead to a misunder-
standing of the underlying pathophysiology of asthma
as “mild intermittent” may suggest to individuals that
there are times when they do not have asthma when
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in fact, asthma is a chronic condition and it is only
the symptoms that can be intermittent.

7. Revised ICS dosing table. Low dose beclomethasone in
adult dosing table changed to �200mcg from �250mcg
for implementability (beclomethasone metered-dose
inhaler (MDI) available in 50mcg and 100mcg doses, as
opposed to a 250mcg dose), and consistency across
age groups.

8. Asthma continuum. ICS in the continuum has been
changed from beclomethasone HFA equivalents to fluti-
casone propionate equivalents. Historically, asthma
guidelines used beclomethasone equivalents; however,
this can lead to confusion when comparing to other
guidelines and reviewing clinical trials as there are 2
forms of beclomethasone available in other countries.
One form is the beclomethasone available in Canada
(e.g., QVAR) and the other is beclomethasone available
in other countries (e.g., Clenil) that is half as potent as

the formulation licensed in Canada. In this guideline, the
less potent beclomethasone is referred to as
beclomethasoneEUR to avoid confusion and ex-valve
doses (not ex-actuator doses) are reported (e.g., beclome-
thasone 50mcg ex-valve dose is equivalent to beclome-
thasone 40mcg ex-actuator dose).
SABA or bud/form as needed has been extended

across the bottom of the continuum and dosing catego-
ries and treatment have been added to include children
1-5 years of age. Evaluating the risk of exacerbation has
been added to the list of items to regularly reassess.

METHODOLOGY

Guideline panel composition

The asthma guideline panel comprised 9 experts: 6 respirol-
ogists (3 pediatric respirologists and 3 adult respirologists)
with experience in asthma management, research and

Table 1. Severity classification.
Asthma severity Treatment required 1999 Treatment required 2021

Very mild Well-controlled on no medication or inhaled SABA rarely Well-controlled on PRN SABA

Mild Well-controlled on SABA (occasionally) and low dose ICS Well-controlled on:
Low dose ICS (or leukotriene receptor antagonists (LTRA)) and PRN SABA

or

PRN bud/form

Moderate Well-controlled on SABA and low to moderate dose ICS þ/-
additional therapy

Well-controlled on:
Low dose ICSþ second controller and PRN SABA

or

Moderate doses of ICS þ/- second controller medication and PRN SABA

or

Low-moderate dose bud/formþ PRN bud/form

Severe Well-controlled on SABA and high dose
ICSþ additional therapy

High doses of ICSþ second controller for the previous year or systemic
steroids for 50% of the previous year to prevent it from becoming

uncontrolled, or is uncontrolled despite this therapy

Very severe Well- or poorly-controlled on SABA and high dose
ICSþ additional therapyþ oral steroids

Category removed

Table 2. Comparative inhaled corticosteroids (ICS) dosing categories in preschoolers, children and adults.
Preschoolers

(1-5 years of age)
Children

(6-11 years of age)
Adults and Adolescents

(12 years of age and over)

Corticosteroid (tradename) Low Medium Low Medium High Low Medium High ��
Beclomethasone dipropionate HFA
(QVAR)

100 200 �200 201-400 >400 �200 201-500 >500 (max 800)

Budesonide�
(Pulmicort)

n/a n/a �400 401-800 >800 �400 401-800 >800 (max 2400)

Ciclesonide�
(Alvesco)

100 200 �200 201-400 >400 �200 201-400 >400 (max 800)

Fluticasone furoate�
(Arnuity)

n/a n/a n/a n/a n/a 100 200 (max 200)

Fluticasone propionate
(Flovent)

<200 200-250 �200 201-400 >400 �250 251-500 >500 (max 2000)

Mometasone furoate�
(Asthmanex)

n/a n/a 100 �200 - <400 �400 100-200 >200-400 >400 (max 800)

Dosing categories are approximate, based on a combination of approximate dose equivalency as well as safety and efficacy data.� Licensed for once daily dosing in Canada.�� Maximum doses are the maximum doses approved for use in Canada.
Doses highlighted are not approved for use in Canada with the following exceptions: Beclomethasone is approved for children 5 years of age; Mometasone is
approved for children 4 years of age; Maximum dose of fluticasone propionate is 200mcg/day in children 1-4 years of age (250mcg was included in this age group
because the 125mcg inhaler is often used for adherence and cost), Maximum dose of fluticasone propionate is 400mcg/day in children 4-16 years of age.
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research methodology (including 1 epidemiologist); 1 pri-
mary care physicians appointed by the College of Family
Physicians of Canada; 1 pharmacist who is a certified
respiratory educator (CRE); and 1 nurse practitioner who is
also a CRE. All author conflicts of interests are available at
https://cts-sct.ca/guideline-library/. Patient and caregiver
input was not sought in the development of this current
guideline; this will be addressed in the next update.

This guideline was developed in accordance with the CTS
guideline development process (https://cts-sct.ca/guideline-
library/methodology/). The panel used the AGREE II check-
list to guide the development of the guideline.19

Formulation of key clinical questions

The PICO method was used, taking into consideration the
Patient group or groups that should be addressed, the
Intervention or interventions that should be examined,
the Comparison groups that should be part of the studies of
the various interventions and the Outcome or outcomes of
interest. The panel initially selected 2 PICO questions to find
the best management strategy for 2 patient groups: 1)
Individuals with well-controlled asthma on PRN SABA (very
mild asthma) and 2) Individuals with poorly-controlled
asthma on PRN SABA or well-controlled asthma on daily low

Figure 1. 2021 Asthma management continuum preschoolers, children and adults.
Management relies on an accurate diagnosis of asthma and regular reassessment of control and risk of exacerbation. All individuals with asthma should be provided
with self-management education, including a written action plan. Adherence to treatment, inhaler technique, exposure to environmental triggers, and the presence
of comorbidities should be reassessed at each visit and optimized.
Individuals with well controlled asthma on no medication or PRN SABA at lower risk of exacerbation can use PRN SABA, daily ICS þ PRN SABA, and if � 12 years of
age PRN bud/form�.
Individuals at higher risk of exacerbation even if well-controlled on PRN SABA or no medication, and those with poorly-controlled asthma on PRN SABA or no medication
should be started on daily ICS þ PRN SABA. In individuals � 12 years old with poor adherence despite substantial asthma education and support, PRN bud/form� can be
considered. LTRA are second-line monotherapy for asthma. If asthma is not adequately controlled by daily low doses of ICS with good technique and adherence, additional
therapy should be considered. In children 1-11 years old, ICS should be increased to medium dose and if still not controlled in children 6-11 years old, the addition of a
LABA or LTRA should be considered. In individuals 12 years of age and over, a LABA in the same inhaler as an ICS is first line adjunct therapy. If still not controlled, the add-
ition of a LTRA or tiotropium should be considered.
In children who are not well-controlled on medium dose ICS, a referral to an asthma specialist is recommended. After achieving asthma control, including no severe
exacerbations, for at least 3-6 months, medication should be reduced to the minimum necessary dose to maintain asthma control and prevent future exacerbations.
HFA: hydrofluoroalkane; SABA: short-acting beta-agonist, LABA: long-acting beta-agonist, ICS: inhaled corticosteroid, LTRA: leukotriene receptor antagonist, bud/
form: budesonide-formoterol in a single inhaler.
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dose ICSþ PRN SABA (mild asthma). After evaluating the
results of the systematic review for these patient groups, the
PICO questions were further refined to 9 PICO questions. For
individuals with well-controlled asthma on PRN SABA, the
interventions of daily ICSþ PRN SABA, PRN bud/form and
PRN ICS-SABA were compared to PRN SABA. In addition,
PRN bud/form was also compared to daily ICSþ PRN SABA
in this patient group. For individuals with poorly-controlled
asthma on PRN SABA or well-controlled asthma on daily low
dose ICSþPRN SABA, the interventions of PRN SABA, PRN
bud/form and PRN ICS-SABA were compared to daily
ICSþPRN SABA.

During the systematic review, a study comparing daily
SABA taken with daily ICSþ PRN SABA to daily
ICSþPRN SABA was identified, and this question was
included because it was felt to represent a potential know-
ledge to practice gap given that this regimen is prescribed
to patients and previous guidelines have not addressed this.
The question was also felt to be particularly relevant for
this focused update given that frequent refill of SABA
inhalers is a risk factor for asthma exacerbations, and the
practice of prescribing regular use of SABAs would lead to
frequent SABA refills.

In individuals with well- or poorly-controlled asthma on
PRN SABA, the comparison of intermittent short courses of
ICSþPRN SABA compared to PRN SABA was chosen
because this is a common practice and particularly relevant in
individuals with very mild and mild asthma. The comparison
of intermittent short courses of ICS compared to daily ICS was
assessed in the 2012 CTS Asthma Guideline and was therefore
not chosen as a PICO question for this focused update.

PICO questions were selected based on the availability of
new evidence for the management of individuals with very
mild and mild asthma, the recent changes in the Global
Initiative for Asthma (GINA) strategy,20 and the potential
for new evidence to significantly change current manage-
ment recommendations.

A priori, through a consensus, the panel identified the
following outcomes which would take priority in guideline
decision-making, and therefore, included in the GRADE evi-
dence table: severe exacerbations (defined as per Key
Definitions), non-severe exacerbations (defined as an exacer-
bation that did not meet criteria for a severe exacerbation),
asthma control, lung function, markers of inflammation,
and safety-mortality. These were prioritized based on the
panel’s opinion on the importance to patients and their
impact on patient quality of life. Thus, all of the chosen out-
comes were considered critical except for markers of inflam-
mation and lung function which although important, were
considered indirectly relevant to patients.

Literature search and screening of abstracts

An initial literature search for randomized controlled trials
(RCTs) or systematic reviews of RCTs was conducted from
January 1, 2014 to September 1, 2019 for <6 years of age
and from January 1, 2010 to September 1, 2019 for >6
years old using MEDLINE (OVID); Embase (OVID);

OVID Medline Epub Ahead of Print, In-Process & Other
Non-Indexed Citations; and the Cochrane Library. A
second literature search was conducted to expand the
search for <6 years of age back to January 1, 2010 and
refined the search terms for both age groups to include
names of medication as well as terms associated with the
population such as mild persistent asthma and Step 2 treat-
ment for PICO 2 and Step 1 treatment and mild intermit-
tent asthma for PICO 1. The reference lists from recently
published guidelines20–22 and relevant studies were hand-
searched to identify further articles. The title and abstracts
of each article were scrutinized by 2 panel members (PM/
EAH-very mild asthma population; CY/OK-mild asthma
population) to decide whether each article was relevant.
Where there was a difference of opinion, the panel mem-
bers endeavored to reach consensus. When a consensus
was reached on the list of relevant abstracts, copies of the
articles of all relevant and possibly relevant articles were
obtained and reviewed by 2 panel members. Details of the
flow of citations and articles and study inclusion and exclu-
sion criteria are detailed in Appendix 1.

Study selection criteria

We included only RCTs and systematic reviews for further
review and inclusion. Other study designs and studies pub-
lished in a language other than English were excluded.
Each abstract and full text article was assessed by 2
reviewers (PM/EAH/CY/OK) to determine if they were eli-
gible (Appendix 1).

Risk of bias and critical appraisal of identified studies

Two panel members per area of focus were assigned to critic-
ally appraise and assess studies for risk of bias: PICO 1, 2
(OK/KH), PICO 3, 4, 5 (CR/DP) and PICO 6 (JR/MW). The
Cochrane Risk of Bias Tool for RCTs was used to assess the
risk of bias in individual studies.23 The Documentation and
Appraisal Review (DART) tool was used to assess the quality
of systematic reviews addressing a variety of research
designs.24 We compiled data from all articles relevant to each
PICO question into GRADE evidence tables, which are avail-
able on the CTS website. These GRADE evidence tables were
developed by CY. The entire panel then discussed each PICO
question via webinars in February and March 2020, at which
time all evidence tables were reviewed and agreed upon by
the whole group. Where possible, the number needed to treat
was calculated using a random-effects model.

Grading the evidence and formulation of
recommendations

GRADE evidence profiles25 were developed to rate the cer-
tainty of evidence for each outcome as high, moderate, low
or very low. Evidence originating from RCTs was considered
to be high-quality evidence as a starting point, but could be
downgraded due to risk of bias. The quality of evidence
across studies was assessed for methodological limitations,
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inconsistency, indirectness, imprecision and publication bias.
If results were downgraded by 1 or 2 levels (serious or very
serious), the lead authors added an explanation.

The panel drafted recommendations for each PICO ques-
tion by working through the GRADE evidence to decision
framework.26 This framework considers the quality of evi-
dence, balance of desirable and undesirable effects, patient
values, preferences, resource use, health equity, acceptability
of an intervention and feasibility of implementation (these
factors are explicated along with recommendations, where
applicable). For each recommendation, the panel established
a consensus on the strength of the recommendation based
on the above framework (either conditional/weak or strong)
and a rating of the overall quality of the body of evidence.
The recommendations were then vetted by the CTS
Canadian Respiratory Guidelines Committee (CRGC) Chair
to optimize the language of each recommendation to ensure
implementability. The recommendation consensus process
was completed by electronic survey using a 6-point voting
scale, whereby it was defined a priori that a recommenda-
tion would only be accepted if each panel member voted for
option 1, 2 or 3 (wholeheartedly agree, agree or can sup-
port). For a recommendation to be accepted, it had to be
voted on by 75% of the eligible panel members and achieve
ratings of 1, 2 or 3 by 80% of the voting panelists. No panel
member was excluded from voting. In the event of a failure
to reach 80% of votes with ratings of 1, 2 or 3, another
period of discussion ensued, whereby dissenting opinions
were heard and considered. The recommendation was
revised and followed by a second round of voting by elec-
tronic survey using a 3-point scale, for which acceptance of
a recommendation required a 80% of panelists to choose
option 1 (Agree) or 2 (Can Support). Throughout this pro-
cess, all recommendations achieved acceptance, with no rec-
ommendation requiring a second round of voting.

Implications of Strong and Conditional
Recommendations27,28

The implications of a strong recommendation are:

� For patients – most people in your situation would want
the recommended course of action and only a small pro-
portion would not; request discussion if the intervention
is not offered

� For clinicians – most patients should receive the recom-
mended course of action

� For policy makers – the recommendation can be
adopted as a policy in most situations

The implications of a weak/conditional recommendation are:

� For patients – most people in your situation would want
the recommended course of action, but many would not

� For clinicians – you should recognize that different
choices might be appropriate for different patients and
that you must help each patient to arrive at a

management decision consistent with her or his values
and preferences

� For policy makers – policy making will require substan-
tial debate and involvement of many stakeholders

We also included informed clinical remarks with PICO
clinical questions and recommendations, in an effort to
complement recommendations with practical clinical advice.
Some of these remarks are not based on strong evidence but
represent the consensus opinions of panel members, based
on expertise.

Good practice points are included in association with
each clinical question and are intended to offer short pieces
of advice to the target user. Some of these good practice
points may not have an evidence base but are viewed as
good clinical practice by the expert panel. All good practice
points were arrived at by consensus, based on the clinical
experience of the guideline panel members.

Applicability/Implementability

Recommendations were formulated with the aim of being
clear and actionable by clinicians within the user group, in
accordance with best principles for guideline language and
format.29 Resource implications were considered for each
recommendation and are implicitly stated within the values
and preferences section.

The recommendations from this focused guideline update
have been integrated with previous guidelines11,12,18 to cre-
ate the CTS 2021 Asthma Guideline Update, which
addresses all aspects of asthma care in a single document, to
allow for easier implementation. The diagnosis and manage-
ment of severe asthma has been kept as a separate position
statement2 as those individuals are typically managed in sub-
specialty clinics.

Review and approval process

In accordance with the CTS Guideline Production
Methodology, before completion, the CTS independently
invited formal review of the guideline by: 1) 1 external
(non-CTS) international and 2 external (non-CTS) national
content experts; and 2) 5 internal (CTS) reviewers. One of
the internal reviewers performed an AGREE assessment
of the guideline. The authors were blinded to the identities
of the reviewers. Each reviewer then provided a detailed
review and suggestions, and authors responded to these
reviews in detail. These reviews and the AGREE II score-
sheet were provided to CTS CRGC for review. Two mem-
bers of the CRGC Executive then completed a review of the
guideline and these documents, and provided further feed-
back for consideration by authors. Upon acceptance, the
CRGC recommended approval of the guideline to the CTS
Executive Committee. All reviews and author responses are
posted on the CTS website.
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Living guideline/future updates

The guideline will be formally reviewed every 3 years or
sooner to determine the need for and nature of any updates,
in accordance with the CTS Living Guideline Model. The
CTS Asthma Assembly Steering Committee members will
also use the continuously updated McMaster Plus database,
whereby they will receive alerts when new articles pertaining
to these PICO questions are published (starting from the
last date of the literature search conducted for this guide-
line). This will serve to prompt members to consider timely
guideline updates with evolving evidence and will facilitate
formal literature reviews.

REVISIONS TO ASTHMA CONTROL CRITERIA AND
ASSESSMENT OF EXACERBATION RISK

Asthma Control Criteria

Assessment of asthma control is a keystone to asthma man-
agement. Previous surveys of Canadians with asthma found
that 93-97% consider their asthma controlled; however, 53-
90% of individuals had 1 or more criteria for poorly-
controlled asthma as per CTS criteria.6,7 This highlights the
importance of performing structured assessments or using
control questionnaires to assess asthma control, instead of
asking general questions about the individual’s perception of
their asthma control.

The evolution of the CTS Asthma Control Criteria

The CTS Asthma Control Criteria has undergone multiple
changes since first introduced in 1989. The initial criteria30

included “minimal symptoms, ideally none” and inhaled
beta-agonist needed “not more than twice daily and ideally
none.” This was further quantified in the 1996 guideline as
<3 days/week, allowing for 1 dose per day of SABA for pre-
vention of exercise-induced symptoms (consensus).31 In the
1999 update, this was increased to allow for <4 days/week
of daytime symptoms and <4 doses/week of SABA, still
allowing for 1 dose per day for prevention of exercise
induced symptoms, acknowledging that “complete absence
of respiratory symptoms and normal pulmonary function
was difficult to achieve in individuals with asthma” and that
“acceptable” control was the goal.32 This was further revised
in 2010 to count doses of FABA used to treat or prevent
exercise-induced symptoms when evaluating FABA use
(given that pre-exercise allowance of FABA was not evi-
dence-based, and a concern that frequent use of FABA for
exercise-induced symptoms indicated poorly-controlled
asthma).11 The term FABA replaced SABA in 2010 to recog-
nize that PRN bud/form was approved to be used as a daily
maintenance and reliever medication. In the last revision,12

sputum eosinophils <2-3% were included for those with
moderate to severe asthma.

In comparison, other national and international guide-
lines/strategies have used more stringent criteria for fre-
quency of asthma symptoms and use of SABA. The
National Heart, Lung, and Blood Institute (NHLBI)21 and

the GINA20 documents apply a cutoff of �2 days/week of
symptoms or SABA use, and use different criteria for lung
function (GINA no longer uses a specific criterion but
highlights that a forced expiratory volume in 1 second
(FEV1) <60% increases risk for future exacerbations;
NHLBI uses an FEV1> 80% predicted). A study comparing
asthma control with and without spirometry criteria found
that asthma control was overestimated if lung function
parameters were not included, but there was no significant
discrepancy in individuals considered poorly-controlled
when comparing the 2010 GINA and CTS symptom con-
trol criteria.33

Rationale for changes to the CTS Asthma
Control Criteria

In this update, the frequency of daytime symptoms and
need for reliever (SABA or PRN bud/form) defining well-
controlled asthma were decreased from <4 days per week
and <4 doses per week to �2 days per week and �2 doses
per week, respectively. These changes were made for the fol-
lowing reasons:

1. RCTs reviewed for this update for the initiation of con-
troller therapy most frequently used inclusion criteria of
individuals with symptoms or use of SABA >2 days
per week.15,34–38

2. Recommendations in previous guidelines for escalation
of controller therapy, were based on RCTs that often
used the cutoff of >2 days per week to define poorly-
controlled asthma.39–41

3. Future trials that use a “number of days/week with
symptoms” as an inclusion criterion will likely continue
to use the cutoff of >2 days per week given that RCTs
often use GINA or NHLBI criteria to define con-
trol35,36,38,42,43 if they do not use a global score from a
control questionnaire (e.g., Asthma Control Test,
Asthma Control Questionnaire).

4. Aligning the Canadian control criteria with other
national and international recommendations will
allow future evidence to be generalizable in the
Canadian context.

5. Aligning the criteria for initiation of controller treat-
ment in preschoolers compared to older children and
adults simplifies management guidance. The 2015 CTS/
Canadian Pediatric Society (CPS) Preschool Position
Statement18 used a cutoff of symptoms �8 days per
month (which roughly aligns with the cutoff of >2 days
per week), and will be revised in the CTS 2021 Asthma
Guideline Update to >8 days/month (thus approximat-
ing >2 days per week).

6. Previous control criteria were based on consensus opin-
ion and it was not felt that a specific PICO question
addressing this would yield evidence to support a cutoff
of <4 days per week compared to �2 days per week.

There is also a discrepancy in the frequency of night
symptoms, which is defined as <1/week in the CTS
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guideline and no night wakening in the prior 4 weeks in
GINA, whereas NHLBI defines poor control as �1/month
for children <11years of age and �2/month for children
>12 years of age and adults. Given that there is no consist-
ency across guidelines and that this criterion is not often
used in inclusion criteria for RCTs, this criterion was not
changed. However, we have specified that nocturnal symp-
toms should be considered mild.

For clarity, the term FABA has been replaced by SABA
or bud/form as these are the medications approved for use
as a reliever in Canada. Although there are no established
control criteria when using bud/form as a reliever, the use
of a reliever often indicates that an individual is having
symptoms and is useful to track as it can be objectively
assessed through prescription refills.

A mild exacerbation has been defined as an increase in
asthma symptoms from baseline that does not require sys-
temic steroids, an ED visit or a hospitalization. The fre-
quency of mild exacerbations has not been specifically
defined, as the frequency of mild exacerbations that leads to
an impairment of quality of life differs for each patient or
family. However, the frequency of mild exacerbations for
well-controlled asthma has been qualified as a frequency
which is not deemed by the patient or their family members
to impair their quality of life.

Assessing Risk for Exacerbation

One of the goals of asthma treatment is to decrease the fre-
quency and severity of asthma exacerbations, and many
RCTs studying individuals with mild asthma have this as
their primary outcome measure.15,34,44,45

An individual can have very mild or mild asthma as
defined by the intensity of treatment required to maintain
control and still be at risk for exacerbations and asthma-
related death. Those with mild asthma represent 30-50% of
individuals with acute exacerbations in the ED and 9-30%

of those who died of asthma,10,46 although the definitions
of mild asthma vary across studies and do not necessarily
align with the definition used in this guideline. It is
because of this morbidity and mortality that the updated
GINA strategy20 recommended that patients over the age
12 no longer receive PRN SABA as the only treatment for
their asthma.

The guideline panel elected to keep PRN SABA as a
treatment option in individuals with well-controlled asthma
who are currently on PRN SABA; however, acknowledged
that there were still individuals in this group at higher risk
for asthma exacerbation who would benefit from the
increased protection provided by a step-up in therapy (see
PICO 1 for further explanation, p. 12). The panel reviewed
other guidelines20–22 and the literature examining risk
factors for asthma exacerbations and elected to adapt the
tables used in the 2019 British Thoracic Society/Scottish
Intercollegiate Guidelines Network guideline, as they clearly
specified the odds ratio (OR) associated with each risk fac-
tor.22 Factors that were included in the higher risk of
exacerbation category were chosen based on having an OR
> 1.5, certainty of the effect of the risk factor22,47 and ease
of use in clinical practice. All chosen risk factors had con-
sensus agreement.

Having a higher risk of exacerbation is defined by ANY
of the following: 1) any history of a previous severe asthma
exacerbation (requiring any of: systemic steroids, ED visit or
hospitalization), 2) poorly-controlled asthma as per CTS cri-
teria, 3) overuse of SABA (defined as use of more than 2
inhalers of SABA in 1 year)48 or 4) current smoker. Patients
without any of these features have a lower risk of
exacerbation.

A more comprehensive table of risk factors is provided to
facilitate discussions between clinicians and patients where
different treatment options exist (Table 4). Some of the fac-
tors were altered slightly to provide a pragmatic definition
for clinicians (Appendix 3). A table of risk factors associated

Table 3. Well-controlled asthma criteria.
Characteristic Frequency or value

Daytime symptoms �2 days/week

Nighttime symptoms <1 night/week and mild

Physical activity Normal

Exacerbations Mild and infrequent�
Absence from work or school due to asthma None

Need for a reliever (SABA or bud/form)† �2 doses per week

FEV1 or PEF �90% of personal best

PEF diurnal variation <10–15%#

Sputum eosinophils <2–3%�
A patient who meets all of the above criteria would be considered to have well-controlled asthma.

�A mild exacerbation is an increase in asthma symptoms from baseline that does not require systemic steroids, an ED visit,
or a hospitalization. “Infrequent” is not specifically defined, since the frequency of mild exacerbations that patients consider
an impairment to quality of life varies. If the patient feels that the frequency of mild exacerbations is impairing their quality
of life, then their asthma should be considered poorly-controlled. If a patient is having frequent mild exacerbations, they
should be assessed to determine if at baseline, they have poorly-controlled asthma.

†There are no established criteria for control when using bud/form as a reliever; however, use of a reliever often indicates
that a patient is having symptoms and is a criterion that can be objectively assessed.

#Diurnal variation is calculated as the highest peak expiratory flow (PEF) minus the lowest divided by the highest peak flow
multiplied by 100, for morning and night (determined over a 2-week period).

�Consider in adults �18 years of age with uncontrolled moderate to severe asthma who are assessed in specialist centers.
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with near-fatal or fatal asthma is also included to highlight
those at highest risk. Patients with these risk factors require
careful follow-up, and may benefit from a multi-disciplinary

team, given that factors such as nonadherence, substance
use and psychiatric illness increase their risk of death from
asthma (Table 5).22

Table 5. Risk factors associated with near-fatal or fatal asthma10,51

(This table is adapted from SIGN 158 - British guideline on the management of asthma by kind permission of the Scottish Intercollegiate Guidelines Network).22

Any previous near-fatal asthma exacerbation (e.g., previous ICU admission, ventilation, respiratory acidosis)

Recurrent hospitalizations or ED visits in last year

Severe asthma

Overuse of short-acting beta-agonists

Poor adherence to treatment plans

Failure to attend clinic appointments

Depression, anxiety or other psychiatric illness

Alcohol or other substance use

Obesity

Severe domestic, marital, employment, local stress

Denial of illness or severity of illness

PICO Question Recommendations
Strength of

Recommendation� Certainty of Evidence

Asthma control and risk for exacerbation should be
assessed at each clinical encounter.

Strong Consensus

1) In individuals on PRN SABA with
well-controlled asthma is:

a. Daily ICS1 PRN SABA safe and
more effective than PRN SABA?

b. PRN bud/form safe and more
effective than PRN SABA?

c. PRN bud/form safe and more
effective than daily
ICS1 PRN SABA?

1.1 For individuals �12 years of age on PRN SABA with
well-controlled asthma at lower risk for exacerbations,
we recommend continuing PRN SABA or switching to
either daily ICSþ PRN SABA or PRN bud/form (based on
patient preference).

1.2 For individuals �12 years of age on PRN SABA with
well-controlled asthma at higher risk for exacerbations,
we recommend switching to either daily ICSþ PRN
SABA or PRN bud/form. In individuals with poor
adherence to daily medication despite substantial
asthma education and support, we recommend PRN
bud/form over daily ICSþ PRN SABA.

Strong Daily ICSþ PRN SABA vs PRN
SABA:
(all age groups)
Moderate certainty

PRN bud/form vs PRN SABA:
� 18 years of age:
Low certainty

12-17 years of age:
Very Low certainty

(continued)

Table 4. Risk factors associated with severe asthma exacerbations
(This table is adapted from SIGN 158 - British guideline on the management of asthma by kind permission of the Scottish Intercollegiate Guidelines Network).22

Greatly increased risk (Odds Ratio (OR) > 2.5*)

�12 years of age 6-11 years of age <6 years of age

History of previous severe exacerbation � History of previous severe exacerbation
� Poorly-controlled asthma
� FEV1 <60% predicted

History of previous severe exacerbation

Moderate increased risk (OR 1.5-2.5*)

� Poorly-controlled asthma
� Excessive SABA use (>2 inhalers/year48)
� Current smoker��

� Excessive SABA use (>2 inhalers/year)
� Comorbid atopic/allergic disease
� Low socioeconomic status
� Vitamin D deficiency (<30 nmol/L)
� FEV1 60–80% predicted

Slightly increased risk (OR 1.1-1.5*)

� Older age (especially >55 years of age)
� Female
� FEV1 < 70% predicted
� Obesity
� Previous smoker��
� Depression

� Exposure to environmental tobacco smoke��
� Younger age
� Obesity
� Low parental education

� Comorbid atopic/allergic disease
� Raised blood eosinophils (>300/lL)
� Younger age
� Low socioeconomic status
� Male gender
� Underweight

� OR reported represent the OR found in the majority of studies examining the risk factor.22,47�� Studies have examined the risk of tobacco smoking; however, vaping and smoking of other substances should also be considered risk factors.49,50

SUMMARY OF RECOMMENDATIONS FROM THIS FOCUSED GUIDELINE UPDATE

Asthma is defined as well- or poorly-controlled as per CTS well-controlled asthma criteria table (Table 3).
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PICO Question Recommendations
Strength of

Recommendation� Certainty of Evidence

1.3 For individuals <12 years of age with well-controlled
asthma on PRN SABA at lower risk for exacerbations, we
recommend continuing PRN SABA or switching to daily
ICSþ PRN SABA (based on patient preference).

1.4 For individuals <12 years of age with well-controlled
asthma on PRN SABA at higher risk for exacerbations,
we recommend switching to daily ICSþ PRN SABA.

PRN bud/form vs Daily
ICSþ PRN SABA:
� 18 years of age:
Low certainty

12-17 years of age:
Very Low certainty

2) In individuals on PRN SABA with
well-controlled asthma is ICS taken
each time SABA is taken (PRN ICS-
SABA) safe and more effective than
PRN SABA?

2.1 We suggest that individuals on PRN SABA with well-
controlled asthma who are at lower risk for
exacerbations continue to take PRN SABA alone instead
of taking an ICS each time PRN SABA is taken.

As a harm reduction strategy, individuals �18 years of
age at higher risk for exacerbations who are unable to
take a daily ICS or PRN bud/form (as per
recommendation 1.2) can be given the option of taking
an ICS each time a SABA is taken.

As per recommendation 1.4, individuals <12 years of age
with well-controlled asthma at higher risk for exacerbations
should take a daily ICSþ PRN SABA instead of taking PRN
SABA alone. Similarly, as per recommendation 1.2,
individuals 12-18 years of age with well-controlled asthma
at higher risk for exacerbations should take either daily
ICSþ PRN SABA or PRN bud/form.

Weak Very low certainty

3) In individuals on PRN SABA with
poorly-controlled asthma is:

a. Daily ICS1 PRN SABA safe and
more effective than PRN SABA?

b. PRN bud/form safe and more
effective than daily
ICS1 PRN SABA?

3.1 We recommend that all individuals on PRN SABA with
poorly-controlled asthma take a daily ICSþ PRN SABA
instead of PRN SABA or PRN bud/form.

3.2 In individuals �12 years of age with poor adherence to
daily medication despite substantial asthma education
and support, we recommend PRN bud/form instead of
daily ICSþ PRN SABA.

Strong Daily ICS vs PRN SABA:
High certainty

PRN bud/form vs Daily
ICSþ PRN SABA:
Moderate certainty

4) In individuals on PRN SABA with
poorly-controlled asthma is ICS
taken each time SABA is taken (PRN
ICS-SABA) safe and more effective
than daily ICS1 PRN SABA?

4.1 We recommend that individuals on PRN SABA with
poorly-controlled asthma take daily ICS instead of
taking an ICS each time a SABA is taken.

As a harm mitigation strategy, we recommend that
individuals �18 years of age at higher risk for
exacerbations who are unable to take a daily ICSþ PRN
SABA or PRN bud/form (as per recommendations 3.1
and 3.2), can be given the option of taking an ICS each
time a SABA is taken.

Strong � 12 years of age, 6-11 years
of age:

Low to moderate certainty
with no discrete data for
severe exacerbations

1-5 years of age:
Low certainty

5) In individuals on PRN SABA with
poorly-controlled asthma or
individuals on daily ICS with well-
controlled asthma, is the use of a
daily SABA inhalation immediately
prior to daily ICS inhalation1 PRN
SABA safer or more effective than
daily ICS1 PRN SABA?

5.1 We recommend that individuals on PRN SABA with
poorly-controlled asthma or individuals on daily low
dose ICS with well-controlled asthma, take daily
ICSþ PRN SABA instead of daily ICS with a daily SABA
inhalation immediately prior to ICS
inhalationþ PRN SABA.

Strong � 18 years of age:
Low to Moderate certainty

<18 years of age:
Very low certainty

6) In individuals on PRN SABA with
well- or poorly-controlled asthma is
a short course of very high dose ICS
taken with acute loss of asthma
control safe and more effective than
PRN SABA?

6.1 We do not suggest that individuals on PRN SABA with
well- or poorly-controlled asthma take a very high-dose
short course of ICS with acute loss of asthma control.

As per recommendations 1.1 and 1.3, we recommend
that: individuals on PRN SABA with well-controlled
asthma at lower risk of asthma exacerbation have the
option of taking PRN SABA monotherapy or daily
ICSþ PRN SABA, with those �12 years of age being
provided with the additional option of PRN bud/form.
As per recommendations 1.2 and 1.4, individuals on
PRN SABA with well-controlled asthma at higher risk of
exacerbations should take daily ICS (all ages), with
those �12 years of age being provided with the
additional option of PRN bud/form.

As per recommendation 3.1, individuals on PRN SABA
with poorly-controlled asthma should take a daily ICS
with PRN SABA.

Weak Low to moderate certainty

�Strength of recommendation is based on certainty of evidence, balance of desirable and undesirable effects, patient values, preferences, resource use, health
equity, acceptability of an intervention and feasibility of implementation. Details of the results are shown in the following section.
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RESULTS

In this section, outcomes for safety and efficacy were prioritized by
the panel resulted in ranking severe exacerbations, non-severe
exacerbations, asthma control, safety/mortality, lung function and
inflammation as important. All outcomes, except for lung function
and inflammation, were considered critical for making a decision.

Clinical remarks

The choice between regimens recommended should be
based on an assessment of patient preferences, ideally
through a shared decision-making process. A choice to con-
tinue PRN SABA monotherapy in individuals at lower risk
for exacerbations, rather than switching to daily ICS or
PRN bud/form, would be for individuals who place a higher
value on affordability and convenience of treatment
regimen. They may place a relatively lower value on the
possibility that a change in medication will decrease exacer-
bations, improve daily asthma control, lung function and
inflammation.

A choice of daily ICSþPRN SABA over PRN bud/form
would place a higher value on asthma control, lung function
and inflammation and a relatively lower value on affordabil-
ity and convenience of treatment regimen. Although we
have provided a practical definition for higher versus lower
risk of asthma exacerbation, there are varying risk levels
within the lower risk category. The table of risk factors for
asthma exacerbations (Table 4) is provided to help practi-
tioners discuss exacerbation risk individually with their
patients, to reach a treatment decision. Particular attention
should be paid to individuals who have behavioral or psy-
chosocial issues that put them at high risk for near-fatal or
fatal asthma (Table 5).

Figure 2. Treatment approach for patients on PRN SABA or no medication.

PICO 1. In individuals on PRN SABA with well-controlled asthma is:
a) Daily ICS1 PRN SABA safe andmore effective than PRN SABA?
b) PRN bud/form safe and more effective than PRN SABA?
c) PRN bud/form safe and more effective than daily ICS 1

PRN SABA?

Recommendations
1.1 For individuals �12 years of age on PRN SABA with well-controlled

asthma at lower risk for exacerbations, we recommend continuing
PRN SABA or switching to either daily ICS þ PRN SABA or PRN bud/
form (based on patient preference). (Strong recommendation)

1.2 For individuals �12 years of age on PRN SABA with well-con-
trolled asthma at higher risk for exacerbations, we recommend
switching to either daily ICS þ PRN SABA or PRN bud/form. In
individuals with poor adherence to daily medication despite sub-
stantial asthma education and support, we recommend PRN bud/
form over daily ICS þ PRN SABA. (Strong recommendation)

1.3 For individuals <12 years of age with well-controlled asthma on
PRN SABA at lower risk for exacerbations, we recommend con-
tinuing PRN SABA or switching to daily ICS þ PRN SABA (based
on patient preference). (Strong recommendation)

1.4 For individuals <12 years of age with well-controlled asthma on
PRN SABA at higher risk for exacerbations, we recommend
switching to daily ICS þ PRN SABA. (Strong recommendation)
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There are no data on the safety or efficacy of PRN bud/
form in children under age 12 and bud/form is not
approved for use in Canada for that age group. In individu-
als � 12 years of age, bud/form 200/6mcg 1 puff PRN is
approved for use in Canada, to a maximum of 6 puffs in a
single occasion and a maximum of 8 puffs per day.

Patient values and preferences

We placed a high value on affordability, convenience and
acceptability of treatment. We placed a relatively lower value
on exacerbations, asthma control and markers of airway
inflammation given the high number needed to treat in
this population.

Good practice points

Individuals frequently overestimate their asthma control;
therefore, a structured assessment of individual elements of
asthma control should be done at each visit. Pharmacy
records to assess frequency of SABA inhaler refills should be
used to provide an objective measure of SABA use, and if
more than 2 inhalers have been filled in the last year, this
should prompt discussion about SABA use.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma
control, Safety/mortality):

Daily ICS1PRN SABA versus PRN SABA (all age
groups): Moderate certainty

PRN bud/form versus PRN SABA:
� 18 years of age: Low certainty

12-17 years of age: Very low certainty

PRN bud/form versus Daily ICS1PRN SABA:
� 18 years of age: Low certainty

12-17 years of age: Very low certainty

No available meta-analysis of RCTs. Four trials were
included in the comparison of daily ICSþ PRN SABA
(beclomethasoneEUR 800mcg/day, budesonide 400mcg/
day, 200mcg/day if <11 years of age) and PRN
SABA44,45,52,53 (Appendix 2). This included 1 blinded
RCT in preschoolers (BEST pediatric),53 1 blinded RCT in
children and adults (START trial, 4-66 years of age)45 and
another unblinded RCT in adults (NovelSTART trial, 18-
75 years of age).44 The Lazarinis study was a small study
(n¼ 66) that was only 6 weeks in duration and specifically
looked at patients (�12 years old although unclear if any
adolescent patients were recruited) with exercise induced
asthma confirmed with a �10% drop in FEV1 after exer-
cise.52 The other 3 trials included patients with a range of
symptom frequency. BEST pediatric included preschoolers
with 3 or more episodes of wheezing in 6 months but were

excluded if they had required systemic steroids, START
included patients with symptoms “at least once per week, but
not as often as daily” and NovelSTART included patients
with SABA use between 2 occasions in the last 4 weeks to
less than 2 occasions per day. NovelSTART also included
patients with a severe exacerbation in the last 12 months with
no minimum requirement for symptom frequency (93% of
the study population did not have an exacerbation in the last
year). A post hoc analysis of the START trial did not show a
difference in outcomes when comparing the group that had
symptoms �2 times a week compared to the group that had
symptoms >2 times a week at baseline.45,54 In both studies,
there was an almost equal number of patients with symptoms
or SABA use �2 times per week (58%45, 54%44) and >2
times per week.

There was only 1 unblinded RCT in adults (NovelSTART
trial, 18-75 years of age) that compared PRN bud/form
(200mcg) to PRN SABA.44 The same unblinded RCT com-
pared PRN bud/form to Daily ICSþPRN SABA (budeso-
nide 400mcg/day), although this was not a pre-specified
comparison.44 The specific patient population included in
NovelSTART is discussed in a previous section but included
patients that had well- and poorly-controlled asthma on
PRN SABA.

1. Severe exacerbations

Daily ICSþ PRN SABA versus PRN SABA
In preschoolers, daily beclomethasone increased the time to
first exacerbation requiring oral steroids compared to PRN
SABA (p¼ 0.01).53

In children and adults, 2 trials included data on severe
exacerbations in patients on daily budesonide versus PRN
SABA.44,45 The START trial found a reduced risk of a first
severe asthma-related event in the daily budesonide versus
PRN SABA group (HR 0.56, 95% Confidence Interval (CI)
0.45-0.71); whereas there was no difference found in num-
ber of severe exacerbations in NovelSTART (21 in daily
budesonide versus 23 in PRN SABA). Overall, this led to a
number of needed to treat (NNT) of 50 (95% CI 25-100)
to prevent 1 severe exacerbation. There were many differ-
ences in the trials that could have accounted for the differ-
ence in findings including length of trial (3 years vs 1
year), study design (blinded vs unblinded), criteria for
asthma diagnosis (self-report of physician diagnosis vs
objective evidence of variable airflow limitation). Although
adherence was based on self-report in the START trial, it
was assessed using electronic monitors in NovelSTART and
was only 56% for twice daily (bid) ICS, which may have
led to decreased efficacy of daily ICS in that study. In a
post hoc analysis of the START trial, the decrease in severe
exacerbations was reduced regardless of baseline symptom
frequency (Rate Ratio 0.48 (0.55 to 0.8) 0-1 symptom days
per week, rate ratio 0.56 (0.44-0.71) <1 to �2 symptom
days per week, rate ratio 0.66 (0.55-0.8) >2 symptom days
per week, pinteraction¼ 0.11).
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PRN bud/form versus PRN SABA
In adults, the NovelSTART trial, showed a decrease in
severe exacerbations in the PRN bud/form group compared
to the PRN SABA group (RR ¼ 0.4, 95% CI 0.18-0.86). 44

PRN bud/form versus Daily ICSþ PRN SABA
In adults, the NovelSTART trial, showed a decrease in
severe exacerbations in favor of PRN bud/form over daily
budesonide (RR ¼ 0.44, 0.2-0.96)44 although adherence to
twice daily medication in this trial was only 56%.

2. Non-severe exacerbations

Daily ICSþ PRN SABA versus PRN SABA
In preschoolers, there was an increase in time to any first
exacerbation (severe and non-severe) in patients on daily
beclomethasone (p¼ 0.03).53

In adults, the NovelSTART trial showed a decrease in
non-severe exacerbations in the daily budesonide group ver-
sus PRN SABA group with an annualized exacerbation rate
of 0.175 in daily budesonide versus 0.4 in PRN SABA (rela-
tive rate 0.44, CI not provided as this was not a pre-speci-
fied comparison in this trial).44

PRN bud/form versus PRN SABA
In adults, the NovelSTART trial showed a decrease in non-
severe exacerbations in the PRN bud/form versus PRN SABA
group (absolute rate/patient/year for either severe or non-
severe exacerbations, RR0.49 (0.33-0.72)) with a decreased
risk of either severe or non-severe exacerbations in the time
to first event analysis (HR 0.46, 95% CI 0.29-0.73).44

PRN bud/form versus Daily ICSþ PRN SABA
In adults, the NovelSTART trial showed that PRN bud/form
led to a nonsignificant increase in severe or non-severe exacer-
bations compared to daily budesonide (absolute rate/patient/
year for either severe or non-severe exacerbations, Relative
rate 1.12 95% CI 0.7-1.79, p¼ 0.6) with a nonsignificant
decrease in risk of either severe or non-severe exacerbations in
the time to first event analysis (HR 0.93, 95% CI 0.55-1.57).44

3. Asthma control

Daily ICSþ PRN SABA versus PRN SABA
In preschoolers, there was a decrease in symptom free days
in patients on daily beclomethasone (69.6 ± 21 vs
61 ± 24, p¼ 0.034).53

In children and adults, the START trial showed an
increase in symptom free days in the daily budesonide versus
PRN SABA group (p< 0.0001),45 with a post hoc analysis
showing no significant difference in the magnitude of the
effect when patients were stratified by symptom frequency
(mean difference in symptom free days between daily ICS
group compared to PRN SABA by baseline symptom fre-
quency, 0-1 days with symptoms/week 3.11%, 2 days with
symptoms/week 3.86%, >2 days with symptoms/week 4.71%).

In adults in the NovelSTART trial, there was improved
asthma control in those receiving daily budesonide compared
to PRN SABA, looking at Asthma Control Questionnaire
(ACQ-5) scores (no statistics for comparison available).44 In
adults (�12 years of age) with exercise-induced asthma in the
Lazarinis trial, there was no difference in ACQ-5 at 6 weeks,
between the daily ICS and PRN SABA groups.52

PRN bud/form versus PRN SABA
In adults in the NovelSTART trial, there was a decrease in
the ACQ-5 score in the PRN bud/form versus PRN SABA
group (median difference -0.15, 95% CI (-0.24 to -0.06), but
this did not meet the minimal clinically important difference
(MCID) of 0.5.44

In adults (�12 years of age) with exercise induced asthma,
the Lazarinis trial showed no difference in ACQ-5 at 6 weeks,
between the PRN SABA and PRN bud/form groups.52

PRN bud/form versus Daily ICSþ PRN SABA
In adults in the NovelSTART trial, asthma control was
worse as measured by the ACQ-5 in the PRN bud/form
group compared to daily budesonide group (mean difference
0.14, 95% CI 0.05 to 0.23).44

In adults (12 and over) with exercise induced asthma in
the Lazarinis trial, there was no difference in the 6 week
trial in ACQ-5 between the daily budesonide and PRN bud/
form groups.52

4. Safety/mortality

There were 13 deaths reported in all of the studies (4 daily ICS,
8 PRN SABA, 1 PRN bud/form) with 1 asthma related death
in a patient receiving placebo.45 There was no significant differ-
ence in serious adverse events (6 in the PRN SABA group, 7 in
the daily ICS group, 13 in the PRN bud/form group), and most
seemed unrelated to asthma.44 Most common adverse events
included upper respiratory tract infection, nasopharyngitis and
asthma and did not differ between groups.44

In the 1 trial (START trial) that included children,45

there was a decrease in growth in children 5 to 15 years of
age in the daily budesonide group (mean difference -0.43
centimeter (cm)/year, 95%CI -0.54 to -0.32, P< 0.0001) and
this was seen in those <11 years of age receiving budesonide
200mcg/day and those 12–15 years of age receiving budeso-
nide 400mcg/day. Other trials did not specifically examine
this endpoint. The preschool trial did not report growth
parameters and there was no difference in drug related
adverse events or morning salivary cortisol in that trial.53

5. FEV1

In children and adults in the START trial, there was a small
but significant improvement in FEV1 at 1 year and 3 years
in the group on daily ICS versus PRN SABA (FEV1 was
higher in budesonide versus placebo, at year 1 by 2.24%
pre-bronchodilator (BD) p< 0.0001, 1.48% post-BD,
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p< 0.0001, at year 3 by 1.71% pre-BD, p< 0.0001 and
0.88% post-BD, p¼ 0.0005).45

In the adult NovelSTART study, there was no difference
in FEV1 at the end of 1 year when comparing PRN bud/
form, PRN SABA and daily ICS, although adherence to daily
ICS in that trial was only 56%.44

In the Lazarinis study looking at those with exercise-
induced asthma,52 there was a difference in the maximum
post-exercise FEV1 fall after 6 weeks of treatment favoring
daily ICS 6.6% smaller (95% CI -10.3 to -3) and PRN bud/
form 5.4% smaller (95% CI -8.9 to -1.8)), compared to PRN
SABA (1.5% greater (95% CI -2.1 to þ5.1); p¼ 0.017 for bud/
form versus PRN SABA, p¼ 0.026 daily ICS versus PRN
SABA. In that analysis, PRN bud/form was noninferior to
daily ICS based on a cutoff post-exercise FEV1 fall of <7.28%.

6. Inflammation

The Novel START study in adults found a trend of decrease
in fraction of exhaled nitric oxide (FeNO) in the daily ICS
versus PRN SABA group (budesonide FeNO Median inter-
quartile range (IQR): 38 (20-76) visit 1, 25 (16-45) visit 7
versus PRN SABA FeNO Median (IQR): 40 (23-75) visit 1,
36 (22-66) visit 7).44

That study also found a decrease in FeNO in the PRN
bud/form group compared to PRN SABA (ratio of geometric
means, 0.83; 95% CI, 0.75 to 0.91) and a higher FeNO in
the bud/form group compared to daily ICS (ratio of geomet-
ric means 1.13; 95% CI, 1.02 to 1.25).44

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

For recommendation 1.1 and 1.3, the decision to keep PRN
SABA as a treatment option for individuals with well-con-
trolled asthma and lower risk of exacerbation was based on
the low (PRN bud/form vs SABA) to moderate (daily
ICSþ PRN SABA vs PRN SABA) level of evidence in this
patient population for alternative regimens, the lower accept-
ability of more costly and inconvenient treatment regimens,
and the implementation challenges of changing current stand-
ard of practice considering the aforementioned issues. The
panel acknowledges that the criteria used to define individuals
as lower risk for exacerbation have not been prospectively
validated; however, given that the potential benefit from daily
ICSþ PRN SABA or PRN bud/form is largely a decrease in
exacerbations, the panel felt that it was important to provide
practitioners with a practical way to identify individuals at
higher risk of exacerbation. The recommendations were
worded to be implementable by practitioners, which necessi-
tated combining different levels of evidence into 1 recom-
mendation. It is acknowledged that the strength of evidence
for benefit of daily ICS versus PRN SABA is moderate, war-
ranting a strong recommendation; whereas the evidence of
benefit for PRN bud-form versus PRN SABA is of low cer-
tainty and would typically warrant a weak recommendation.

Moderate quality evidence shows that daily ICS is super-
ior to PRN SABA44,45 in studies that included individuals

with symptoms 0-2 times per week (NovelSTART and START
trials) for outcomes including symptom control, exacerbations,
lung function and inflammation. However, in deciding to
keep PRN SABA as an option for such individuals, the panel
considered the acceptability of daily treatment in individuals
with infrequent symptoms and the lower risk of exacerbations
with the NNT of 50 to prevent 1 severe exacerbation in all
individuals. Given that the evidence shows that daily ICS pre-
vents exacerbations in comparison to PRN SABA, it is recom-
mended that individuals at higher risk of exacerbation start
daily ICS instead of continuing PRN SABA.

Low quality evidence from 1 unblinded RCT (NovelSTART)
in adults with no objective evidence of asthma diagnosis shows
that PRN bud/form is superior to PRN SABA44 in individuals
18 years of age and older with symptoms as infrequent as 2
times per month but as often as daily, for outcomes including
symptom control and exacerbations. Although the inclusion cri-
teria in this trial called for patients with symptoms at least 2
times per month, actual SABA use in the 4 weeks prior to trial
entry was 3.8þ/- 3.5 times per week, and 46% of patients used
SABA > 2 times per week. No subgroup analysis in patients
with symptoms �2 times per week was provided. The panel
considered the cost of treatment, the level of evidence, and the
implementation challenge given the level of evidence in decid-
ing to keep PRN SABA as an option for individuals. This rec-
ommendation was also extended to children 12 years of age or
older, after extrapolating from studies that included individuals
12-18 years old with more frequent symptoms.37

Limited low quality evidence demonstrates that PRN bud/
form is similar to daily ICS in reducing exacerbations in this
patient population.44 However, there is moderate evidence
demonstrating the benefit of daily ICS for reducing exacerba-
tions when compared to PRN SABA alone, and evidence for
improved asthma control and inflammation with daily ICS
compared to PRN bud/form.44 These pros and cons were
considered by the panel when recommending that either
option could be considered (based on patient preferences).

There was only 1 asthma related death in all of the afore-
mentioned trials, and it was a patient on placebo.45 In children
5-15 years of age on daily budesonide (200mcg daily if <11
years of age or 400mcg daily if �11 years of age) there was a
0.43 cm/year decrease in height compared to the group on
PRN SABA. Similar to other studies of ICS in children, this
small difference in growth is not expected for each year on
medication, as studies have shown that children on long term
ICS either attain predicted adult height55 or have a 1.2 cm
(95% CI (-1.9 to -0.5)) difference in adult height compared to
placebo.56 There were no data on the growth effect of the PRN
bud/form regimen on children aged �12 years of age.

The panel cautions against the off-label use of PRN bud/
form in children 6-11 years of age, given the lack of evi-
dence in this age. Although the annual dose of ICS was
lower in the bud/form group compared to the daily ICS
group, the use was clustered around short bursts,57 which
may lead to safety issues in children. In addition, in com-
parison to the evidence-base in adults, the efficacy of ICS/
LABA medication in preventing exacerbations in children is
not as strong.12
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Future research questions

� In individuals with well-controlled asthma on PRN
SABA, are other formulations of ICS/formoterol used
PRN as safe and effective as PRN bud/form, daily
ICSþPRN SABA, or PRN SABA?

� Is PRN bud/form safe and effective in children 6-11
years of age with well-controlled asthma on PRN SABA?

� Do individuals with well-controlled asthma on PRN
SABA with lower risk of exacerbation benefit from PRN
bud/form or daily ICS compared to individuals with
well-controlled asthma at higher risk of exacerbation?

� In individuals with well-controlled asthma on PRN SABA,
are LTRAs as safe and effective as PRN bud/form?

Clinical remarks

In Canada, ICS are not currently approved by Health
Canada to be used on a PRN basis. The RCT that evaluated
this strategy in adults using 2 separate inhalers58 used a regi-
men of beclomethasone 50mcg 2 puffs each time salbutamol
100mcg 2 puffs was used. If practitioners recommend this
strategy (off-label), we suggest that the maximum approved
daily ICS dose should not be exceeded (see Table 2).

Patient values and preferences

For this recommendation we placed a high value on minimiz-
ing the potential for improper use of this medication regimen
given the lack of a single inhaler containing an ICS and SABA
and the possibility that this strategy may be interpreted as
starting a short course of ICS with the onset of symptoms (dis-
cussed further in PICO 6). However, in individuals �18 years
of age at higher risk for exacerbations, we placed a higher
value on reducing exacerbations. We also considered the avail-
ability of other treatment options for this patient group.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma con-
trol, Safety/mortality): Very low certainty

There were no trials that looked at this question in indi-
viduals with well-controlled asthma on PRN SABA. There
was 1 meta-analysis of intermittent ICS compared to pla-
cebo for mild persistent asthma,59 which included trials
using PRN ICS-SABA (1 preschool,53 1 pediatric36 and 1
adult trial.38) However, because that review also included
data from trials that used short courses of ICS, which may
not have the same efficacy as PRN ICS-SABA, the meta-
analysis could not be used. Data for this recommendation
were derived from the 3 aforementioned trials: 1 that
included children (1-4 years of age) with 3 or more epi-
sodes of wheezing requiring medical attention in the last 6
months (excluding those that needed systemic steroids);53 1
in children (TREXA, 6-18 years of age) controlled on low
dose ICS or with a history of 1-2 exacerbations in the pre-
vious year on no controller therapy;36 and 1 in adults
(BEST, �18 years of age) with symptoms more than once a
week but less than once a day, nocturnal symptoms more
than twice a month and exacerbations that may affect
activity and sleep.38 The preschool trial used a nebule that
had a combination of beclomethasone and salbutamol
(beclomethasoneEUR 800mcgþ salbutamol 1600mcg), the
pediatric trial used salbutamol 100mcg and beclometha-
sone 50mcg in 2 separate inhalers,36 and the adult trial
used an inhaler that had a combination of beclomethasone
and salbutamol in a single inhaler (beclomethasoneEUR

250mcgþ salbutamol 100mcg) (Appendix 2).

1. Severe exacerbations

In preschoolers, there was no difference in exacerbations
requiring systemic steroids between the PRN beclometha-
sone-SABA (beclo-SABA) and PRN SABA groups (OR0.48,
0.15-1.57).

There were no trials in children over 4 years of age or in
adults that directly contributed to this outcome, as the exacer-
bation outcome reported in the pediatric36 and adult38 trials
combined both severe and non-severe exacerbations (by our
definition). The TREXA trial did report first exacerbation
requiring prednisone; however, prednisone was given per
protocol definition of exacerbation (any of the following: use
if more than 12 puffs of SABA in 24hours, peak expiratory
flow <70% of reference value before SABA, symptoms lead-
ing to inability to sleep or do daily activities for 2 or more
consecutive days, peak expiratory flow of less than 50% of
reference value despite relief treatment, ED visit), which did
not meet our definition for severe exacerbations.36 The defin-
ition for severe exacerbation in the BEST trial did include use
of oral corticosteroids but also considered a peak flow <30%
below baseline for 2 days and use of more than 8 puffs of
rescue inhaler for 3 days as “severe exacerbation.”38

2. Non-severe exacerbations

There were no trials in any age group that directly contrib-
uted to this outcome, as none looked exclusively at non-
severe exacerbations.

PICO 2. In individuals on PRN SABA with well-controlled asthma is
ICS taken each time SABA is taken (PRN ICS-SABA) safe
and more effective than PRN SABA?

Recommendation
2.1 We suggest that individuals on PRN SABA with well-controlled

asthma who are at lower risk for exacerbations continue to take
PRN SABA alone instead of taking an ICS each time PRN SABA is
taken. (Weak recommendation)

As a harm reduction strategy, individuals �18 years of age at higher
risk for exacerbations who are unable to take a daily ICS or PRN
bud/form (as per recommendation 1.2) can be given the option of
taking an ICS each time a SABA is taken. (Weak recommendation)

As per recommendation 1.4, individuals <12 years of age with
well-controlled asthma at higher risk for exacerbations should take
a daily ICS þ PRN SABA instead of taking PRN SABA alone.
Similarly, as per recommendation 1.2, individuals 12–18 years of
age with well-controlled asthma at higher risk for exacerbations
should take either daily ICS þ PRN SABA or PRN bud/form.

16 C. L. YANG ET AL.



In preschoolers, there was no difference in the time to first
exacerbation (including exacerbations of all severities) between
the PRN beclo-SABA and PRN SABA groups (p¼ 0.88).53

In children, the TREXA trial did not find a statistically
significant difference in the probability of an exacerbation
(including exacerbations of all severities) in the PRN beclo-
SABA group versus the PRN SABA group (HR 0.62,
0.37–1.05, p¼ 0.073).36

In adults, the BEST trial found a decreased percentage of
patients with at least 1 exacerbation (including exacerbations
of all severities) in the PRN beclo-SABA group compared to
the PRN SABA group (4.92% vs 17.8%, p¼ 0.002).38 There
was no significant difference in the percentage of patients
with at least 1 “severe” exacerbation in the PRN beclo-SABA
group compared to the PRN SABA group (0% vs 3.4%,
p¼ 0.057), although there were only 10 “severe” exacerba-
tions in 242 patients.

3. Asthma control

In preschoolers, there was an increase in symptom-free days
only when looking at weeks 9 to12 (PRN beclo-SABA 77.4
vs PRN SABA 69.5, p¼ 0.033), but not when looking at
weeks 1 to 12 (PRN beclo-SABA 64.9 vs PRN SABA
61, p¼ 0.248).53

In children the TREXA trial showed no significant differ-
ence in the number of days with well-controlled asthma
between the PRN beclo-SABA group and the PRN SABA
group, with both groups having 80-90% of days with well-
controlled asthma.36

In adults, the BEST trial found no difference in most
measures of asthma control, except for a decrease in the
nocturnal awakening score with PRN beclo-SABA compared
to PRN SABA (0.1 vs 0.21, difference -0.1, p¼ 0.03).38

There was no difference in the daytime asthma symptom
score (difference -0.28, p¼ 0.11), rescue medication use/day
(difference -0.16, p¼ 0.11) or symptom free days (difference
5.69, p¼ 0.13).

4. FEV1

In children in the TREXA trial, there was no difference in
FEV1 between groups, or in methacholine challenge (PC20)
results at week 24.36

In the adult BEST trial, there was a 3.89% difference in
the improvement in FEV1% predicted in the PRN beclo-
SABA group versus the PRN SABA group (p¼ 0.005).38

5. Inflammation

The pediatric trial measured FeNO at baseline and then
every 8 weeks starting at week 8 and did not report a differ-
ence between the PRN beclo-SABA versus PRN SABA
groups, although both groups had an elevated FeNO
throughout the study compared to the groups that were on
daily beclomethasone.36

6. Safety/mortality

There was no difference in severe adverse events in any of
the trials.36,38,53 In the preschool trial there was no differ-
ence in morning salivary cortisol between the 2 groups,53

and in the pediatric trial no difference in growth between
the PRN beclo-SABA versus SABA group.36 There was 1
serious adverse event in the adult trial, which was hemopty-
sis of undetermined cause in a patient on PRN beclo-
SABA,38 and 1 severe adverse event in the preschool trial in
the PRN SABA group (details of event not reported).

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

Evidence for this recommendation was extrapolated from
studies that included individuals with more severe asthma.
The panel felt that the use of PRN ICS-SABA compared to
PRN SABA was more relevant for individuals with less
severe asthma, as the current standard of care for this group
would be PRN SABA.

In individuals with more frequent symptoms, there is evi-
dence from 1 RCT in those 18 years of age and older that
taking an ICS each time SABA is taken reduces “severe”
asthma exacerbations, improves some aspects of asthma con-
trol and improves lung function compared to PRN SABA.38

This adult trial included a broader definition of severe exac-
erbations, and therefore, there is not strong evidence for the
prevention of severe exacerbations when comparing these 2
regimens. Also, this trial38 used a single inhaler containing
SABA (100mcg salbutamol) and beclomethasoneEur

(250mcg). These data cannot be generalized to our setting,
as there is no single inhaler containing SABA and ICS
approved for use in Canada, and none of the ICS medica-
tions are approved to be used as needed. However, given
that this strategy has been shown to decrease asthma exacer-
bations, it could be considered as a harm reduction strategy
in those 18 of years and older at higher risk for exacerba-
tions, and who cannot take daily ICSþPRN SABA or PRN
bud/form.

There is limited evidence of benefit in individuals <18
years of age. For children 6-18 years of age with more fre-
quent symptoms or a history of severe exacerbation, there
was a nonsignificant trend that an ICS taken each time a
SABA was taken decreases exacerbations compared to PRN
SABA, with no difference in safety outcomes (of note in
that trial, daily ICS significantly decreased exacerbations
compared to PRN SABA).36 In children 1-4 years of age,
there was no difference in exacerbations but an improve-
ment in some measures of asthma control, with no differ-
ence in safety outcomes.53 However, that trial used
nebulized medication, which is not the preferred modality
for delivery of asthma medication in Canada (it also used a
nebule that contained ICS and SABA, which is not available
in Canada). Given the possibility of overuse of ICS in this
patient group, the current level of evidence, and the lack of
a combined ICS-SABA inhaler on the Canadian market, the
panel does not recommend this strategy for individuals
under 18 years of age.
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Future research question

� In individuals with well-controlled asthma on PRN SABA,
particularly those at higher risk for exacerbation, is an ICS
taken whenever a SABA is taken safe and effective at pre-
venting exacerbations compared to PRN SABA?

Clinical remarks

Before escalating therapy, any individual with poorly-con-
trolled asthma should be assessed to determine what can be
done to improve asthma control, including an assessment of
inhaler technique, adherence to medication, trigger avoid-
ance, and treatable comorbidities.

There are no data on the safety or efficacy of PRN bud/
form in children under age 12 and bud/form is not
approved for use in Canada for that age group. In individu-
als �12 years of age, bud/form 200/6mcg 1 puff PRN is
approved for use in Canada, to a maximum of 6 puffs in a
single occasion and a maximum of 8 puffs per day.

Patient values and preferences

We placed a high value on daily asthma control and preven-
tion of exacerbations. We placed relatively low value on
affordability and convenience of treatment.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma con-
trol, Safety/mortality):

Daily ICS versus PRN SABA: High certainty

PRN bud/form versus Daily ICS1PRN SABA:
Moderate certainty

No available meta-analysis of RCTs. Six RCTs were included
in the comparison of daily ICSþ PRN SABA and PRN SABA
(Appendix 2).36–38,44,45,53 This included 1 blinded RCT in pre-
schoolers 1–4 years of age (BEST pediatric, n¼ 166),53 1 blinded
RCT in children 6-18 years of age (TREXA, n¼ 146),36 1
blinded RCT in children and adults (4–66 years of age)
(START, n¼ 7165),45 2 blinded RCTs in adults (SYGMA1, �12
years of age, n¼ 2570,37 BEST, 18-65 years of age, n¼ 224),38

and an unblinded RCT in adults (NovelSTART, 18-75 years of
age, n¼ 448).44 The START and NovelSTART trials included

an almost equal number of patients with symptoms �2/week
and >2/week (Appendix 2).

Four RCTs compared the effectiveness of bud/form PRN to
daily budesonideþPRN SABA; however, 2 of these studies
were unblinded.15,34,37,44 The 2 blinded RCTs included patients
12-18 years old (SYGMA1, total n¼ 2569)37 (SYGMA2, total
n¼ 4176),34 and the unblinded trials included patients 18-75
with a patient report of physician diagnosed asthma which did
not require objective confirmation (NovelSTART, n¼ 445,44

PRACTICAL, n¼ 88515) (Appendix 2).

1. Severe exacerbations

Daily ICSþ PRN SABA versus PRN SABA
In preschoolers, daily beclomethasone increased the time to
first exacerbation requiring oral steroids compared to PRN
SABA (p¼ 0.01).53

In older patients, the data for severe exacerbations for
daily ICSþPRN SABA compared to PRN SABA is from 3
studies (2 blinded RCTs and 1 unblinded RCT) looking at
the effectiveness of daily ICS (budesonide 200mcg daily for
those under age 12 and otherwise 400mcg daily) compared
to PRN SABA.37,44,45

In children and adults, daily budesonide use was associ-
ated with a significant decrease in the annualized severe
exacerbation rate and reduced the risk of a first severe
asthma-related event over 36 months by 44% (HR 0.56, 95%
CI 0.45-0.71).37,45 Daily budesonide also prolonged the time
to first severe exacerbation (p< 0.0001).45 Combining data
from these studies led to a NNT of 33 (95% CI 17-100) to
prevent a patient from having a severe exacerbation.37,44,45

SYGMA1 found in children (�12 years of age) and adults,
that the proportion of patients with a severe exacerbation requir-
ing systemic prednisone for �3 days was 5.8% in the budeso-
nide group and 11% in the terbutaline PRN group.37 In the
NovelSTART study, the number of severe exacerbations was
similar between daily budesonide and PRN SABA, but there
was a trend that the annualized exacerbation rate was lower in
the budesonide group (0.175 vs 0.4, no statistics available).44

PRN bud/form versus Daily ICSþ PRN SABA
In children �12 years of age and adults involved in the 2
blinded RCTs (SYGMA-1 and 2),34,37 there was no signifi-
cant difference in the annual rate of exacerbations [(Rate
ratio 0.83, 95% CI 0.59-1.16) and (Rate ratio 0.97, 1-sided CI
1.16)] or time to first exacerbation [(HR 0.9, 95% CI 0.65-
1.24) and (HR 0.97, 95% CI 0.78-1.17)] between the bud/
form arm and the daily budesonide arm.

In the 2 unblinded RCTs, involving adults �18 years of
age, there was a relative risk reduction for severe exacerba-
tions with bud/form compared to daily budesonide in the
NovelSTART study (RR 0.44, 95% CI 0.2-0.96) and a trend
towards benefit in the PRACTICAL study.15,44 Furthermore,
the time to first severe exacerbation was longer in the bud/
form arm versus daily budesonide (HR 0.60, 95% CI 0.40-
0.91) in the PRACTICAL study.15 Adherence in the daily
budesonide arm varied from 56 to 78% in all studies but

PICO 3. In individuals on PRN SABA with poorly-controlled asthma is:
a) Daily ICS 1 PRN SABA safe and more effective than

PRN SABA?
b) PRN bud/form safe and more effective than daily ICS 1

PRN SABA?

Recommendations
3.1 We recommend that all individuals on PRN SABA with poorly-

controlled asthma take a daily ICS þ PRN SABA instead of PRN
SABA or PRN bud/form. (Strong recommendation)

3.2 In individuals �12 years of age with poor adherence to daily
medication despite substantial asthma education and support,
we recommend PRN bud/form instead of daily ICS þ PRN SABA.
(Strong recommendation)
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was lowest in the NovelSTART study, which showed the
largest benefit of PRN bud/form over daily budesonide.44

2. Non-severe exacerbations

Daily ICSþ PRN SABA versus PRN SABA
Although no studies looked exclusively at non-severe exacer-
bations, 5 RCTs (including 1 unblinded RCT) reported all
exacerbations (including moderate to severe), comparing
budesonide 200mg bid or beclomethasoneEUR 250mcg bid
(beclomethasone 50mcg bid for ages 6-18 yr,
beclomethasoneEUR 400mcg bid nebules for age 1-4 yr) (as
the ICS) to terbutaline or salbutamol (as the SABA).36–38,44

In adults, all studies showed a reduction in the rate of
moderate to severe exacerbations in the ICS arm compared
to SABA (annualized exacerbation rate ratio varied from
0.42 to 0.44).37,44 The number of patients with at least 1
exacerbation was significantly lower in the beclomethasone
arm compared to SABA (5.66% vs 17.8%, p¼ 0.005).38

In children 6-18 years of age, daily beclomethasone was
associated with a significantly lower frequency of exacerba-
tions (28% vs 49%, p¼ 0.03) vs SABA PRN.36

In preschoolers, there was an increase in time to any first
exacerbation (severe and non-severe) in patients on daily
beclomethasone (p¼ 0.03).53

PRN bud/form versus Daily ICSþ PRN SABA
Three studies, 2 including children 12 to 18 years of age,
compared the effectiveness of PRN bud/form compared to
daily budesonideþPRN SABA in reducing severe and non-
severe exacerbations; the results were variable.15,37,44

SYGMA-1 (children �12 years of age and adults) was the
only blinded study and there was no significant difference in
the annualized rate of exacerbations between the PRN bud/
form and daily budesonideþPRN SABA group.37 Results in
the unblinded RCTs (NovelSTART and PRACTICAL) in
adults �18 years of age diverged. The PRACTICAL trial
showed a reduced relative rate of exacerbations in the bud/
form arm (RR 0.70, 95%CI 0.51-0.95) and the NovelSTART
trial found no significant difference between daily budeso-
nide and PRN bud-form (RR 1.12, 95% CI 0.70-1.79). The
time to event analysis showed similar results.15,44

3. Asthma control

Daily ICSþ PRN SABA versus PRN SABA
There were 5 blinded RCTs and 1 unblinded RCT that exam-
ined the outcome of asthma control, comparing daily ICS to
PRN SABA. Three studies involving children and adults
used budesonide 400mcg per day (200mcg once daily if
<11 years of age),37,44,45 1 study in preschoolers used
beclomethasoneEUR 400mcg bid (nebulized),53 and the others
used beclomethasone250EURmcg bid for >18 years of age,38 and
beclomethasone 50mcg bid for children 6-18 years of age.36 All
of the trials, except TREXA,36 showed a significant increase in
either symptom free days, or well-controlled asthma weeks in
favor of the daily ICS group.37,44,45,53

PRN bud/form versus Daily ICSþ PRN SABA
Four studies compared asthma control between PRN bud/
form and daily budesonideþ SABA PRN, 2 of which were
blinded RCTs and 2 unblinded RCTs. The outcomes meas-
ured were ACQ-5 and/or weeks with well-controlled asthma.
Three of the studies showed better asthma control with daily
budesonide compared to PRN bud/form, in terms of change
in ACQ-5 score or mean weeks of well-controlled
asthma.15,34,37 Although these results were statistically sig-
nificant, most of the differences in ACQ-5 score did not
meet the minimal clinically important difference for this
measure. Only the NovelSTART trial showed no difference
in ACQ-5 scores between the 2 groups.44

4. FEV1

Daily ICSþ PRN SABA versus PRN SABA
Four blinded RCTs and 1 unblinded RCT examined the dif-
ference in FEV1 between daily ICS (budesonide 200-400mcg
total daily dose or beclomethasone 100-500mcg total daily
dose) þ PRN SABA and PRN SABA alone. In children �12
years of age and adults, SYGMA1 and START trials37,45

showed a difference in pre-BD FEV1 between the groups in
favor of the daily budesonide arm, although for SYGMA1
no statistical analysis was presented for these data as this
was not a pre-specified comparison (mean change from
baseline FEV1 119.3mL in budesonide vs 11.2mL in SABA
arm).37 In the START study, small but statistically signifi-
cant improvements were seen in both pre and post-BD
FEV1 in the daily budesonide group compared to PRN
SABA (difference between daily budesonide versus PRN
SABA in pre-BD FEV1 2.24% (SE 0.31), p< 0.0001, post-BD
FEV1 1.48% (SE 0.22), p< 0.0001) at 1 year and this differ-
ence was still seen at 3 years (difference between daily bude-
sonide vs PRN SABA in pre-BD FEV1 1.71% (SE 0.32),
p< 0.0001, post-BD FEV1 0.88% (SE 0.25), p< 0.0001).45

PRN bud/form versus Daily ICSþ PRN SABA
Both SYGMA 1 and 2 looked at change in baseline pre-BD
and post-BD FEV1 in children �12 years of age and adults,
comparing PRN bud/form to daily budesonideþPRN
SABA. In both studies, there was a small but significant
improvement in pre-BD FEV1 in the daily budesonide group
compared to PRN bud/form group (54.3mL and 32.6mL
improvements in SYGMA 1 and 2, respectively).34,37

In adults, both the NovelSTART and PRACTICAL
unblinded RCTs showed no significant difference in mean
FEV1 between daily budesonide and PRN bud/form.15,44

5. Inflammation

Daily ICSþ PRN SABA versus PRN SABA
Only 2 studies looked at inflammatory markers, primarily
the FeNO. One trial was a blinded RCT and the other an
unblinded RCT. Both studies, which involved children and
adults, showed a significantly lower FeNO in the daily ICS
group compared to PRN SABA (p< 0.0001).36,44
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PRN bud/form versus Daily ICSþ PRN SABA
FeNO levels were also compared between daily budesonide
and PRN bud/form in 2 open-label RCTs involving adults
�18 years of age. The median FeNO was not different
between the 2 arms of the studies but the geometric mean
of FeNO was higher with PRN bud/form compared to daily
budesonide in both studies, albeit the difference was small
(1.13, 95% CI 1.07-1.21 and 1.13, 95% CI 1.02-1.25
NovelSTART and PRACTICAL trials, respectively).15,44

6. Safety/mortality

Daily ICSþ PRN SABA versus PRN SABA
In terms of mortality, there was no significant difference
between the groups; however, there was 1 asthma related
death in the SABA group in the START trial.45 The SYGMA
trial showed slightly more increased adverse events and dis-
continuation due to adverse events in the SABA groups
compared to daily ICS (42.7% vs 39.9% adverse events, 2.9%
vs 1.2% treatment discontinuation due to adverse events).37

Among the trials which included children (<18 years of
age) there was a significant decline in linear growth in the
daily ICS groups compared to groups with SABA PRN
monotherapy.36,45 In the TREXA trial, which included only
children, there was a 1.1 cm difference in linear growth
between children on beclomethasone compared to PRN
SABA.36 The preschool trial did not report growth parame-
ters and there was no difference in drug related adverse
events or morning salivary cortisol in that trial.53

PRN bud/form versus Daily ICSþ PRN SABA
Overall, there were no significant differences in mortality
between the daily ICS and PRN bud/form groups. There
was 1 death in the SYGMA2 trial in the daily budesonide
group, related to asthma.34 In terms of others adverse out-
comes, they were not significantly different between daily
budesonide and PRN bud/form.15,34,37,44 The most common
adverse events were viral upper respiratory tract infection
(URTI) and nasopharyngitis.

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

As discussed in the expert panel discussion for PICO 1,
there is no evidence to date that those with symptoms 0-2
times per week as opposed to >2 times per week have a dif-
ferential response to daily ICS. This recommendation for
ICS use pertains to individuals with poorly-controlled
asthma, as defined by symptoms >2 times per week (among
other poor control criteria) and in this group there is add-
itional evidence (SYGMA1, TREXA) to increase the strength
of evidence for daily ICS compared to PRN SABA. In add-
ition, the acceptability of daily treatment in a group with
more frequent symptoms or a history of exacerbations
requiring oral steroids (which is associated with a greatly
increased risk for future exacerbations) was felt to be higher
than in the patient group with well-controlled asthma and a

lower risk of exacerbation. Although the evidence presented
for daily ICSþ PRN SABA versus PRN SABA included only
1 trial with children <6 years old, the additional evidence in
favor of daily ICS from 2 systematic reviews60,61 was dis-
cussed in the 2015 CTS/CPS Diagnosis and management of
asthma in preschoolers position statement.18

Although there is evidence that PRN bud/form is similar
to daily ICS in reducing exacerbations (NovelSTART,
PRACTICAL, SYGMA1/2), the prior extensive evidence
demonstrating the benefit and safety of daily ICS for reduc-
ing exacerbations when compared to PRN SABA alone,62–65

and improved asthma control, lung function and inflamma-
tion with daily ICS compared to PRN bud/form in some tri-
als, was considered by the panel when recommending daily
ICS over PRN bud/form.

Future research questions

� In individuals with poorly-controlled asthma on PRN
SABA, are other formulations of ICS/formoterol used
PRN as safe and effective as PRN bud/form, daily
ICSþPRN SABA, or PRN SABA?

� In individuals with poorly-controlled asthma on PRN SABA,
aged 6-11 years old, is PRN bud/form safe and effective
compared to daily ICSþ PRN SABA, or PRN SABA?

� In individuals with poorly-controlled asthma on PRN
SABA, aged 12-18 years old, does PRN bud/form cause a
decrease in linear growth or other adverse events (i.e.,
adrenal suppression) assessed for more commonly in the
pediatric population?

Clinical remarks

Before escalating therapy, any individual with poorly-con-
trolled asthma should be assessed to determine what can be
done to improve asthma control, including an assessment of
inhaler technique, adherence to medication, trigger avoid-
ance, and treatable comorbidities.

In Canada, ICS are not currently approved by Health
Canada to be used on a PRN basis. The clinical trials that
evaluated this strategy in adults using 2 separate inhalers58

used a regimen of beclomethasone 50mcg 2 puffs each time
salbutamol 100mcg 2 puffs was used. If practitioners recom-
mend this strategy (off-label), we suggest that the maximum

PICO 4. In individuals on PRN SABA with poorly-controlled asthma
is ICS taken each time SABA is taken (PRN ICS-SABA) safe
and more effective than daily ICS1 PRN SABA?

Recommendations
4.1 We recommend that individuals on PRN SABA with poorly-con-

trolled asthma take daily ICS instead of taking an ICS each time
a SABA is taken.

As a harm mitigation strategy, we recommend that individuals
�18 years of age at higher risk for exacerbations who are unable
to take a daily ICSþ PRN SABA or PRN bud/form (as per recom-
mendations 3.1 and 3.2), can be given the option of taking an
ICS each time a SABA is taken. (Strong recommendation)
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approved daily ICS dose should not be exceeded (see
Table 2).

Patient values and preferences

For this recommendation, we placed a high value on mini-
mizing the potential for improper use of this medication
regimen given the lack of a single inhaler containing an ICS
and SABA. We placed a moderate value on decreasing the
risk of exacerbation in individuals at risk for exacerbation
and a relatively low value on affordability of medication.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma con-
trol, safety/mortality):

�12 years of age, 6-11 years of age: Low to moderate cer-
tainty with no discrete data for severe exacerbations
1-5 years of age: Low certainty

No available meta-analysis of RCTs. There were 5 blinded
RCTs that compared daily ICSþPRN SABA to PRN ICS-
SABA (Appendix 2). Two trials were in preschool-aged
children (INFANT, BEST pediatric, n¼ 680),35,53 1 in chil-
dren 6-18 years of age (TREXA, n¼ 143),36 and 2 in adults
� 18 years of age (BEST, BASALT n¼ 457).38,58 The design
of all of the trials was similar except for the INFANT trial,
which was a triple cross-over trial examining differential
response to medication (fluticasone propionate 50mcg 2 puffs
bidþ PRN SABA, fluticasone propionate 50mcg 2 puffs
each time salbutamol 100mcg 2 puffs given, daily
montelukastþ PRN SABA) and the BASALT trial, which
compared symptom-based management (beclomethasone
50mcg 2 puffs each time salbutamol 100mcg 2 puffs was
used) to physician-based care (beclomethasone 50mcg 2 puffs
bidþ PRN SABA adjusted every 2-6 weeks by physician as
per NHLBI guidelines) to FeNO-based care (beclomethasone
50mcg 2 puffs bidþ PRN SABA adjusted based on FeNO).58

1. Severe exacerbations

There were 2 studies in preschoolers that looked at severe
exacerbations. One compared beclomethasoneEUR 800mcg/
day to beclomethasoneEUR 800mcgþ salbutamol 1600mcg/
vial PRN via nebulizer,53 and the other compared fluticasone
200mcg/day to fluticasone 100mcg taken with salbutamol
200mcg PRN via MDIþ spacer.35 One study found no dif-
ference in time to first severe exacerbation (p> 0.1)53 and
the other found decreased exacerbations in patients on daily
ICS compared to the group that received PRN ICS-SABA35

(daily ICS n¼ 47 vs PRN ICS-SABA n¼ 69, p¼ 0.027),
although no difference in hospitalizations was shown (note
that there was only 1 hospitalization in the trial).

There were no trials in children over 4 years of age or
adults that contributed to this outcome as the definition of
exacerbations used in TREXA, BEST, BASALT 36,38,58

included both severe and non-severe exacerbations according

to our definition. TREXA did report first exacerbation requir-
ing prednisone, however, prednisone was given per protocol
definition of exacerbation (any of: use of more than 12 puffs
of SABA in 24 hours, peak expiratory flow <70% of reference
value before SABA, symptoms leading to inability to sleep or
do daily activities for 2 or more consecutive days, peak
expiratory flow of less than 50% of reference value despite
relief treatment, ED visit), which did not meet our definition
for severe exacerbations.36 The definition for severe exacerba-
tion in BEST did include use of oral corticosteroids but also
considered a peak flow <30% below baseline for 2 days and
use of more than 8 puffs of rescue inhaler for 3 days as
“severe exacerbation.”38 BASALT included use of oral ste-
roids, but also increased ICSs or additional medications for
asthma in the definition of “severe exacerbation.”58

2. Non-severe exacerbations

In preschoolers, the time to first non-severe or severe
exacerbation was longer in the daily beclomethasone versus
PRN beclo-SABA group (p¼ 0.03).53

In children, the TREXA study comparing beclomethasone
100mcg to PRN beclomethasone 100mcg each time salbuta-
mol 200mcg was used did not statistically compare exacer-
bations between these 2 arms. However, compared with the
PRN SABA group, there was a significantly decreased risk of
any asthma exacerbations in the daily beclomethasone group
(HR 0.49, 95% CI 0.28-0.85, p¼ 0.033) but the difference
was not statistically significant in the PRN beclo-SABA
group (HR 0.62, 95% CI 0.37-1.05, p¼ 0.073).36

In adults, the 2 trials that provided data for this outcome
had slightly different study designs but found similar results.
The BEST trial compared symptom-driven use of PRN
beclomethasoneEUR 250mcg/dayþ salbutamol 100mcg (in sin-
gle inhaler) with a fixed dose of beclomethasoneEUR 500mcg/
day.38 It found that the mean number of non-severe exacerba-
tions per patient per year was not different in the daily beclo-
methasone versus PRN beclo-SABA groups (0.71 vs 0.74,
p¼ 0.099), and both of these groups had decreased number of
non-severe exacerbations/patient/year compared to the PRN
SABA group (1.63, P< 0.001).38 The BASALT trial compared
symptom-driven use of PRN beclomethasone 100mcg each
time SABA taken with a physician adjusted dose of beclome-
thasone every 2 to 6 weeks.58 The exacerbation rate was not
statistically different in the physician adjusted beclomethasone
group (0.23) compared to the PRN beclomethasone SABA
group (0.12), with a HR of 2 (97.5% CI 0.8-5.4).58

3. Asthma control

In preschoolers, there were more days with well-controlled
asthma in patients on daily fluticasone (94%) versus PRN
fluticasone-SABA (88.4%, p¼ 0.001) in 1 study35 and no dif-
ference in symptom-free days in the daily beclomethasone
group (64.9%) versus the PRN beclo-SABA group in another
(64.9%, p¼ 0.293).53

In children, there was no difference in the proportion of
asthma control days in the daily beclomethasone versus
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PRN beclo-SABA groups (80-90% in both groups). They
also reported no difference in asthma control tests and fre-
quency of SABA use.

In adults, there was no difference in daytime asthma
symptom scores, nocturnal awakenings, rescue medication
use or symptom-free days in the daily beclomethasone ver-
sus PRN beclo-SABA groups in 1 study38 and no difference
in mean ACQ scores in another study (difference in mean
ACQ in PRN beclo-SABA compared with daily beclometha-
sone 0.01 (95% CI -0.19-0.18).

4. FEV1

In children, TREXA found no significant differences in
FEV1 between the PRN beclo-SABA group and the daily
beclomethasone group. However, the FEV1 did decrease sig-
nificantly from baseline in the PRN beclo-SABA group
(-4.1% SD1.8, p¼ 0.024) and not in the daily beclometha-
sone group (specific data not provided in manuscript or
appendix). There was no difference in the methacholine
challenge PC20 between these 2 groups at 24 weeks.36

In adults, there was no difference in FEV1 between the
daily beclomethasone and PRN beclo-SABA groups.38,58

BEST found that at 6 months there was no difference in the
FEV1% predicted between the daily beclomethasone
(90.32þ/-1.25%) and the PRN beclo-SABA (92.23þ/-1.05%,
difference 2.07, 95% CI -0.71-4.79) groups.38 BASALT found
that the difference in pre-BD FEV1% predicted in the PRN
beclo-SABA versus the daily beclomethasone group was 0.01
(95% CI -2.17–2.18).58

5. Inflammation

In children, there was no difference in FeNO between study
groups at the randomization visit. Increases in FeNO, begin-
ning at week 8, were seen in individuals in the PRN beclo-
SABA and PRN SABA groups, whereas individuals in the
daily beclomethasone group (and the group receiving daily
beclomethasoneþ PRN beclo-SABA) had significantly lower
FeNO compared to the PRN beclo-SABA and PRN SABA
groups (p< 0.0001).36

In adults, there was no difference in the natural log
FeNO between the daily ICS group and PRN beclo-SABA
groups (difference in natural log PRN ICS-SABA vs daily
ICS, 0.13, 95% CI -0.08-0.34, p¼ 0.15).58 There was also no
difference in sputum eosinophils (%) in the 2 groups (differ-
ence PRN beclo-SABA vs daily beclomethasone 0.25, 05%
CI 0.2-1.4, p¼ 0.11).58

6. Safety/mortality

In preschoolers, there was no significant difference in drug
related adverse events and no serious adverse events were
reported in either trial. Morning salivary cortisol reported in
1 trial53 was no different than baseline in either group, and
height velocity was not different between the 2 groups over
16 weeks (difference in height velocity with PRN

fluticasone-SABA vs daily fluticasone 0.20, standard devi-
ation (SD 0.2097, p¼ 0.34).35

In the pediatric trial, TREXA found 1 individual with a
severe adverse event in these 2 groups (viral meningitis in a
subject on daily beclomethasone). Children in the daily
beclomethasone group grew 1.1 cm (SD 0.3) less than the
children in the PRN SABA group (p< 0.0001),36 but there
was no significant difference in linear growth in the PRN
beclomethasone-SABA group36 (0.3 cm, SD 0.2, p¼ 0.26)
compared to the PRN SABA group.

In adults, there was no difference in severe adverse events
in the PRN beclo-SABA compared to daily beclomethasone
groups.38,58 Serious adverse events were reported in only 2
patients: 1 patient receiving PRN ICS-SABA had hemoptysis
of undetermined cause; and 1 patient receiving daily ICS
had myocardial ischemia.38,58

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

In children 1-4 years of age, there was a decrease in the num-
ber of severe exacerbations with daily ICS versus PRN ICS-
SABA in 135 of 2 trials, with patients having an elevated serum
eosinophil count (>300 cells/mL) and aeroallergen sensitization
predicting the best response to daily ICS in that trial. There
was an improvement in asthma control in 1 of 2 trials, with
no difference in safety outcomes including growth velocity.35,53

For children 6-18 years of age, daily ICS but not PRN
ICS-SABA was shown to decrease the time to first exacerba-
tion compared to placebo. There was 1.1 cm (SD 0.3 cm) less
linear growth in the daily ICS group compared to placebo,
with no difference in linear growth when comparing the
PRN ICS-SABA group with placebo.36

In individuals 18 years of age and older, there was no sig-
nificant decrease in non-severe exacerbations or differences
in asthma control between daily ICS and PRN ICS-
SABA;38,58 however, one of these studies38 used a single
inhaler containing ICS-SABA, making it difficult to apply
those results to a Canadian population that would be using
separate ICS and SABA inhalers.

Given the lack of data for severe exacerbations, the diffi-
culty in implementing this strategy, and the other therapeutic
options with stronger evidence available for this population,
ICS-SABA is not recommended except as a harm reduction
strategy in individuals �18 years of age who are unable to
take daily ICSþ PRN SABA or PRN bud/form.

Given the benefit of daily ICS, the possibility of overuse
of ICS when used PRN with SABA PRN particularly in chil-
dren (in whom growth and adrenal suppression are con-
cerns), the current level of evidence, and the lack of a
combined ICS-SABA inhaler on the Canadian market, the
panel does not recommend this strategy for individuals
under 18 years of age.

Future research questions

� In children <6 years of age with poorly-controlled
asthma on PRN SABA, do elevated serum eosinophils
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and aeroallergen sensitization consistently predict benefit
from daily ICS?

� What is the safety of PRN ICS-SABA compared to daily
ICS in pragmatic, longer-term trials?

� Are PRN ICS-SABA and daily ICS equivalent in prevent-
ing the decline in lung function with exacerbations?

Clinical remarks

Although not recommended in any previous guidelines, the
practice of using a SABA inhalation daily before ICS to
“open the airways” and putatively enable the ICS to work
more effectively is still encountered in clinical practice.

Individuals who currently use SABA prior to ICS, either
habitually or following previous instruction, should be
advised to discontinue this practice as it increases the risk of
exacerbation and normalizes the daily use of SABA, which
should be discouraged. Providers should be clear in their
instructions to patients with a newly prescribed management
plan of daily ICSþPRN SABA that SABA should be used
on an as-needed basis only.

Patient values and preferences

For this recommendation we placed a high value on mini-
mizing exacerbations.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma con-
trol, safety/mortality):

�18 years of age: Low to Moderate certainty
<18 years of age: Very low certainty

No available meta-analysis of RCTs. There was 1 blinded
RCT in adults (18-65 years of age), the BEST trial, that
included patients with symptoms more than once a week
but less than once a day, nocturnal symptoms more than
twice a month and exacerbations that may affect activity
and sleep that compared taking a SABA prior to daily
ICSþ PRN SABA to daily ICSþPRN SABA38(Appendix 2).

1. Severe exacerbations

There were no trials that used the same definition of severe
exacerbations as our guideline had pre-defined. The

definition for severe exacerbation in BEST did include use
of oral corticosteroids but also included either a peak flow
<30% below baseline for 2 days or use of more than 8 puffs
of rescue inhaler for 3 days.38

2. Non-severe exacerbations

In the BEST study, regular use of a SABA with an ICS was
associated with almost double the risk of exacerbation
(severe and non-severe) when compared to ICS alone with
as needed SABA although given the small number of exacer-
bations in these 2 groups, this was not significant. This
study found that 5.66% of patients taking daily
beclomethasoneEUR 500mcg/dayþ PRN SABA experienced
at least 1 exacerbation in the study period, compared to
10.09% of patients taking daily beclomethasoneEUR þ SABA
(in 1 inhaler) þ PRN SABA although this was not signifi-
cant. There was a significant difference in the exacerbations
per patient per year, with 0.71 exacerbations/patient/year in
the daily beclomethasoneþ PRN SABA group and 1.76 exac-
erbations/patient/year in the daily beclomethasoneþ SABA
(in 1 inhaler) þ PRN SABA group (p< 0.001).38

3. Asthma control

Despite an increase in exacerbations with use of SABA prior
to daily ICS, there was no difference in asthma control or
change from baseline compared to regular ICSþ PRN
SABA. Both daytime and nocturnal symptoms were patient-
rated on a scale of 0 (no symptoms) to 4 (symptoms most
of the day/did not allow sleep). Daytime symptom score was
0.87þ/-1.53 in the beclomethasone group and 0.83þ/- 0.63
in the beclomethasone with salbutamol group. Nocturnal
symptom scores were also comparable, with 1.04þ/- 0.17 in
the beclomethasone group and 0.84þ/-0.13 in the beclome-
thasone with salbutamol group. There was no difference in
nocturnal waking (0.13þ/-0.04 nights and 0.14þ/-0.03
nights, respectively). Lastly, reliever use was similar, with
0.44þ/-0.77 puffs per day in the beclomethasone group and
0.51þ/-0.08 puffs per day in the beclomethasone with albu-
terol group.38

4. FEV1
38

Lung function was similar between groups and demon-
strated no significant change from baseline values. Patients
in the daily ICS group demonstrated an FEV1 of 90.32þ/-
1.25% while those in the daily ICSþ SABA (in 1 inhaler) þ
PRN SABA group had an FEV1 of 89.49þ/-1.21%. This was
similar to their baseline FEV1 of 88.8þ/-11.1% and 87.2þ/-
10.7%, respectively (no statistical analysis provided for this
secondary outcome as these 2 groups were not the main
comparison groups).

5. Inflammation

This outcome was not examined in the clinical trial38 that
compared these interventions.

PICO 5. In individuals on PRN SABA with poorly-controlled asthma
or individuals on daily ICS with well-controlled asthma, is
the use of a daily SABA inhalation immediately prior to
daily ICS inhalation1 PRN SABA safer or more effective
than daily ICS1 PRN SABA?

Recommendation
5.1 We recommend that individuals on PRN SABA with poorly-

controlled asthma or individuals on daily low dose ICS with well-
controlled asthma, take daily ICSþ PRN SABA instead of daily
ICS with a daily SABA inhalation immediately prior to ICS
inhalationþ PRN SABA. (Strong recommendation)
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6. Safety/mortality

The number of adverse events was similar in all arms of the
study,38 with no increased safety risk based on treatment
regime. Two patients on daily beclomethasone had oral can-
didiasis and 1 suffered myocardial ischemia. One patient on
daily beclomethasoneþ SABA (in 1 inhaler) þ PRN SABA
withdrew from the study early due to acute tonsillitis.

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

One study included a comparison of daily ICSþ PRN SABA
and daily ICSþ SABA (in 1 inhaler) þ PRN SABA.38 It found
an almost doubled risk of exacerbations/patient/year (severe
and non-severe) in the daily ICSþ SABA (in 1 inhaler) þ
PRN SABA group compared to daily ICSþPRN SABA
group. There was no benefit in asthma control or FEV1 in
the daily ICSþ SABA (in 1 inhaler) þ PRN SABA group.38

Although there is limited evidence for this recommenda-
tion and the trial only included patients over 18 years of
age, given that this is not currently the standard of care, the
harms of normalizing regular SABA use, biological plausibil-
ity that tachyphylaxis from daily SABA use could lead to
increased exacerbations, and lack of evidence of benefit
along with evidence of harm, taking a SABA before daily
ICS is not recommended for any age group.

Future research question

� What is the mechanism by which daily ICSþ SABA and
PRN SABA leads to increased exacerbations, whereas
PRN ICS-SABA does not?

Clinical remarks

The recommendation related to PICO 6 is specific to indi-
viduals on PRN SABA. Individuals already on maintenance
ICSþ PRN SABA are addressed in the aforementioned

recommendations. In the face of an acute loss of asthma
control, those individuals should intensify therapy in accord-
ance with a self-management asthma action plan. These rec-
ommendations are unchanged from the CTS 2012
guideline12 for acute loss of control:

� Adults with a history of severe exacerbations in the past
year requiring systemic steroids should undertake a trial
of increasing the ICS maintenance dose by 4- or 5-fold
for 7 to 14 days

� Children and adults on maintenance ICS monotherapy
should not routinely double the dose of their ICS

� Children on maintenance ICS monotherapy should not
routinely increase the dose of their ICS by four-fold
or more.66

Patient values and preferences

For this recommendation, we placed a high value on mini-
mizing the potential for side effects, given the high doses of
ICS used in clinical trials of ICS for acute loss of asthma
control (daily doses: budesonide 1600mcg-2000mcg, flutica-
sone propionate 1500mcg, beclomethasoneEUR 2250mcg). A
lower value was placed on exacerbation prevention, symp-
tom scores and convenience of regimen.

Review of evidence by outcomes

Overall quality of evidence across all critical outcomes
(severe exacerbations, non-severe exacerbations, asthma con-
trol, Safety/mortality): Low to Moderate certainty

There was 1 meta-analysis in patients of all ages,59 1 in
preschoolers61 and 5 trials67–71 all in children under 6 years
of age included in this evidence review. The systematic
review in all ages looked at the use of intermittent ICS ver-
sus placebo for persistent asthma, however, combined data
from trials using PRN ICS-SABA36,38,53 with trials using
short course ICS for symptomatic worsening.67,69,70 Given
that there may be a difference in outcomes for trials using
PRN ICS-SABA compared to trials using short course ICS
with symptoms, the data from that meta-analysis was not
included below. The evidence for this recommendation,
therefore, comes from 1 meta-analysis (including 3 conven-
tional RCTs)61 and 2 crossover RCTs68,71 in preschoolers
(total n¼ 431) using short courses of very high doses of ICS
with onset of symptoms, compared to PRN SABA.67–71

Doses of ICS used in these trials included budesonide 1mg
nebulized bid,67 fluticasone MDI 750mcg bid,69 budesonide
MDI 1600mcg to 3200mcg per day,68,70 or
beclomethasoneEUR MDI 2250mcg per day,71 for durations
ranging from 5 to 10 days (Appendix 2).

1. Severe exacerbations

The meta-analysis found that short courses of very high
doses of ICS reduced the risk of severe exacerbations
(RR 0.68, 95% CI 0.53-0.86).61 The 2 crossover trials did not

PICO 6. In individuals on PRN SABA with well- or poorly-controlled
asthma is a short course of very high dose ICS taken with
acute loss of asthma control safe and more effective than
PRN SABA?

Recommendation
6.1 We do not suggest that individuals on PRN SABA with well- or

poorly-controlled asthma take a very high-dose short course of
ICS with acute loss of asthma control. (Weak recommendation)

As per recommendations 1.1 and 1.3, we recommend that: individuals
on PRN SABA with well-controlled asthma at lower risk of asthma
exacerbation have the option of taking PRN SABA monotherapy or
daily ICSþ PRN SABA, with those �12 years of age being provided
with the additional option of PRN bud/form. As per recommendations
1.2 and 1.4, individuals on PRN SABA with well-controlled asthma at
higher risk of exacerbations should take daily ICS (all ages), with those
�12 years of age being provided with the additional option of PRN
bud/form.

As per recommendation 3.1, individuals on PRN SABA with poorly-con-
trolled asthma should take a daily ICS with PRN SABA.
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find a difference in the number of exacerbations requiring
systemic steroids, although they were small and not powered
for this outcome.68,71

2. Non-severe exacerbations

Non-severe exacerbations were not assessed in the RCTs.

3. Asthma control

The meta-analysis did not find a difference in asthma free
days.61 Some measures of asthma control were improved in
the very high dose short course ICS group compared to the
PRN SABA group in some trials. Improvement was seen in
scores of daytime and night symptoms71 and daytime and
nighttime wheeze, but no differences were seen in daytime
and nighttime cough, usage of SABA, duration of asthma
symptoms,68 or wheezing or breathlessness scores.70

4. FEV1

This outcome was not assessed in the RCTs.

5. Inflammation

This outcome was not assessed in the RCTs.

6. Safety/mortality

The meta-analysis did not report adverse events given the
lack of systematic documentation in RCTs. Two trials specif-
ically reported safety data.67,69 There were 8 serious adverse
events in the very high-dose short course ICS group com-
pared to 13 in the PRN SABA group, however, the 9 adverse
events in the PRN SABA group reported in 1 study69 were
judged not to be related to the study.

In the study comparing fluticasone 1500mcg/day (to a
maximum of 10 days) to PRN SABA (n¼ 129), there were
statistically significant differences in gains from baseline in
measures of both height and weight between the study
groups, with the fluticasone group increasing less than the
control group (difference in height increase from baseline,
-0.61cm (95% CI -1.31-0.09), difference in height z-score
from baseline -0.24 (-0.4 to -0.08), difference in weight from
baseline -0.71 kilogram (kg) (95% CI -1.19 to -0.24) and dif-
ference in weight z-score from baseline -0.26 (95% CI -0.41
to -0.09).69 There was a correlation between cumulative ICS
dose and height (r¼ -0.21, p¼ 0.02), but not weight (r¼ -
0.11, p¼ 0.21). In terms of bone mineral density, basal corti-
sol level and adverse events, there were no differences
between the groups. The same study noted an average of 8
URTIs per patient, with 89-93% of URTI episodes associated
with asthma symptoms. The other trial that compared bude-
sonide 2mg/day nebulized (for 7 days) with PRN SABA, did
not find a difference in the increase in height between
groups (budesonide 7.8 cm, 95% CI 7.4-8.1 cm; PRN SABA
7.5 cm, 95% CI 7.0-8.1 cm).67

Expert panel discussion of additional considerations and
clinical judgment of risk versus benefit

Intermittent use of ICSs at the start of symptoms until
symptoms resolve is a common practice in all age groups
but there is no evidence that short courses of low- to high-
dose ICS prevents progression from an acute loss of asthma
control to a full-blown exacerbation, compared to PRN
SABA. The only trials to compare these interventions are in
children under 6 years of age.

Although there is moderate certainty evidence that short
courses of very high-dose ICS decrease exacerbations and
improve some measures of asthma control in children under
6 years of age, the studies that showed these benefits used
very high doses of ICS that are not approved for use in chil-
dren: budesonide 2mg/day (nebule); budesonide 1600mcg
to 3200mcg/day (MDI with spacer); beclomethasoneEUR

(MDI 2250mcg/day). The 1 trial that showed a decrease in
severe exacerbations noted a decrease in growth, with a cor-
relation between cumulative ICS dose and decrease in height
even when courses were limited to 10 days. This is likely
due to the frequency of URTIs accompanied by asthma
symptoms in children 1-6 years of age (7.4 URTIs with
asthma symptoms over the study duration, which was a
median of 40weeks).69 Although this effect on growth was
not seen in the other clinical trial involving preschoolers,
this may be due to decreased absorption of nebulized medi-
cation and the decreased dose used (budesonide 2mg/day
nebulized). Given that nebulized medication is not recom-
mended as first-line management for asthma, even in pre-
schoolers, the use of budesonide 2mg/day nebulized would
not be a recommended approach.

The wide use of this approach outside of a well-controlled
RCT setting carries a potential for young children to be
exposed to very high cumulative doses of ICS, given the fre-
quency of viral infections, and although the current trials do
not show serious adverse events aside from growth, the panel
was not convinced of the safety of this approach given the
small numbers included in trials. From an implementation per-
spective, it is likely that in practice, individuals would be pre-
scribed short courses of low- to high doses of ICS; a strategy
for which there is no evidence base. There are also other treat-
ment options, given the high quality evidence for daily
ICSþPRN SABA in preventing exacerbations even in pre-
schoolers.61 Accordingly, the panel did not feel that this
approach should be suggested in children <6 years of age.

Although the studies using PRN ICS-SABA and PRN bud/
form also use intermittent ICS, the panel did not feel that these
data could be extrapolated to assess the efficacy and safety of
intermittent courses of ICS with acute loss of asthma control,
given the differences in timing and dose of ICS, and potential
differences between SABAs and fast acting LABAs.

Future research questions

� Are low to medium doses of ICSþPRN SABA, taken at
the onset of an acute loss of asthma control and stopped
when symptoms resolve, more effective and as safe as
SABA PRN in children under 6 years of age?
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� Is any dose of ICSþ PRN SABA, taken at the onset of an
acute loss of asthma control and stopped when symp-
toms resolve, more effective and as safe as PRN SABA in
children 6 years of age or older and adults?

� Is the seasonal use (started 2-4 weeks prior to the trigger
season until the end of the season) of daily ICSþPRN
SABA more effective than and as safe as PRN SABA in
individuals of all ages?

DISSEMINATION AND IMPLEMENTATION

Our guideline will be disseminated via traditional channels
including this publication, through the CTS website at
https://cts-sct.ca/guideline-library/, the CTS Journal
Canadian Journal of Respiratory, Critical Care, and Sleep
Medicine at www.tandfonline.com, social media channels,
through an accompanying slide deck which will be used to
present our findings at key meetings such as the Canadian
Respiratory Conference. An online educational module will
be developed and posted on the CTS website at https://cts-
sct.ca/education-and-accreditation/cts-e-learning-modules/.

Our goal is to monitor the impact of these actionable rec-
ommendations through their ability to correct knowledge gaps
and improve actual behaviors within the target user groups.
The CTS Asthma Clinical Assembly welcomes the opportunity
to partner with other organizations and stakeholders in the
development of educational tools and resources that support
the implementation of the key messages described herein, with
various targeted groups. For messages targeting patients and
their families, we will seek to tailor messages and produce cor-
responding educational content, in collaboration with key
stakeholders such as provincial lung associations, and the
Respiratory Training and Educator Course (RESPTRECVR ). In
addition, we will work with The Pan-Canadian Respiratory
Standards Initiative for Electronic Health Records Initiative
(PRESTINE)72 working group to update asthma elements that
prompt and enable adherence with this new guideline.

Factors that would facilitate implementation of this
guideline into practice include:

� Access to province-wide pharmacy records showing pre-
scription fills of asthma medication, particularly SABA
and oral steroids, to provide clinicians with objective evi-
dence of asthma control, risk of exacerbation, and adher-
ence to medication. Ideally this would be integrated into
office electronic medical records (EMRs)

� Access to province-wide data sharing platforms showing
acute care visits (e.g., walk in clinic), ED visits, and hospi-
talizations for asthma, to provide clinicians with objective
evidence of disease activity and risk of future exacerbation.
Ideally this would be integrated into office EMRs

� EMRs that prompt clinicians to ask about all components
of asthma control and risk of exacerbation and then pro-
vide management algorithms

� Individuals having access to providers that provide
asthma education to remediate factors that lead to
poorly-controlled asthma, including advice on proper

device use, smoking cessation counselling and addressing
misconceptions around the definition of well-controlled
asthma and risk factors for exacerbation

� Providing education to physicians and individuals that
poorly-controlled asthma is only 1 risk factor for asthma
exacerbations and that those with very mild or mild
asthma can still be at risk for asthma- related morbidity
and mortality

� Improving access to spirometry for diagnosis as well as
assessment of ongoing asthma control and risk stratification

� Access to multidisciplinary teams to address larger psy-
chosocial and behavioral issues that increase risk for
near-fatal and fatal asthma

Anticipated barriers to implementation into practice:

� Poor access to timely spirometry
� Some provincial or private medication plans may not

allow individuals to fill a prescription for bud/form with-
out failing other steps of management (i.e., daily ICS)

� Cost of asthma controller medications for individuals
without provincial or private medication plans

� Fragmented asthma care in which acute exacerbations are
treated in the ED or after-hours clinic, where prevention is
less likely to be discussed. Individuals may lack primary
care providers and/or providers may not be aware of all of
the severe exacerbations that an individual has had.

� Lack of knowledge of control criteria among both
patients and providers

� Complexity and lack of familiarity with escalation and
de-escalation recommendations among providers

� Poor adherence to medication due to: cost, convenience,
concern about side effects or not wanting to take “too
much’’ medication, lack of perceived efficacy of ICS, per-
ceived lack of seriousness of disease

Advice and/or tools to put recommendations
into practice

� EMRs that integrate patient-reported asthma control cri-
teria, medication records from pharmacy and acute care
visits for asthma and provide management algorithms

� Decision-making tools to facilitate discussions between
clinicians and patients, particularly when there are mul-
tiple options for therapy

� Educational material for individuals that highlight what
well-controlled asthma is, what puts them at a higher risk
for exacerbation, and the different management options, to
facilitate discussion between clinicians and patients

� Integrating recommendations into 1 asthma guideline
that incorporates diagnosis and management across the
spectrum of asthma severities

Monitoring and auditing adherence to this guideline

� Individuals on PRN SABA or no medication with
poorly-controlled asthma who have treatment escalated
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(numerator) among individuals on PRN SABA or no
medication with poorly-controlled asthma (denominator)

� Individuals on PRN SABA or no medication who had a
severe exacerbation that have controller therapy escalated
(numerator) among individuals on PRN SABA or no
medication who had a severe exacerbation (denominator)
� Time between severe exacerbation and treatment

escalation beyond PRN SABA
� Individuals on PRN SABA or no medication with well-

controlled asthma at higher risk of exacerbation who
have treatment escalated (numerator) among individuals
on PRN SABA or no medication with well-controlled
asthma at higher risk of exacerbation
� Individuals on PRN bud/form with poorly-controlled

asthma who have treatment escalated (numerator)
among individuals on PRN bud/form with poorly-
controlled asthma (denominator)

� Individuals on PRN ICS-SABA with poorly-con-
trolled asthma who have treatment escalated (numer-
ator) among individuals on PRN ICS-SABA with
poorly-controlled asthma (denominator)

� Number of clinic visits for asthma where asthma con-
trol and risk for exacerbation are assessed (numerator)
among total clinic visits for asthma (denominator)

� Number of individuals with poorly-controlled asthma
provided with asthma education (numerator) among
individuals with poorly-controlled asthma (denominator)

� Number of individuals with asthma referred for spir-
ometry as part of asthma control assessment (numer-
ator) out of total number of individuals with asthma
(denominator)

� Individuals <12 years old prescribed PRN bud/form
as monotherapy (numerator) among all individuals
with asthma <12 years old (denominator) (practice
should not occur)

� Individuals <18 years old prescribed ICS-SABA
(numerator) among all individuals with asthma <18
years old (denominator) (practice should not occur)

� Individuals prescribed SABA to be taken regularly
before daily ICS (numerator) among individuals pre-
scribed daily ICS (practice should not occur)

� Individuals prescribed short courses of ICS (numer-
ator) among individuals with asthma (denominator)
(practice should not occur)

FUTURE RESEARCH

Future research questions related to each PICO section are
included within the guideline.

Very mild and mild asthma are thought to affect approxi-
mately 28 to 41% of the Canadian population, however,
more accurate estimates of their prevalence as defined in
this guideline are required. Epidemiologic studies are needed
to determine both the prevalence of very mild and mild
asthma and the degree of risk they pose for severe exacerba-
tions and asthma-related death. It would be particularly
informative to understand the morbidity and mortality expe-
rienced by individuals on PRN SABA with well-controlled

asthma at low risk for exacerbations, as this guideline sug-
gests that these individuals can be given the option of
remaining on PRN SABA. Such data would inform future
guideline updates and provide information for an economic
analysis, which should be performed to determine the cost-
effectiveness of the recommendations in this guideline.

The definition used for higher risk of exacerbation in this
guideline should be validated. In particular, it should be
determined in the Canadian context if a history of a severe
asthma exacerbation poses a lifetime increased risk of
asthma exacerbation or if the risk of future exacerbations,
particularly in preschoolers and children, significantly
decreases over time.

Poor adherence to daily ICS decreases the efficacy of this
treatment; further studies are needed to determine how to
improve adherence to daily medication in individuals
with asthma.

CONCLUSION

There continues to be evidence that daily ICS decreases
exacerbations and improves asthma control compared to
PRN SABA in individuals with very mild and mild asthma.
There is new evidence in children �12 years of age and
adults that PRN bud/form decreases exacerbations in com-
parison to PRN SABA, with more robust evidence in those
with mild asthma compared to very mild asthma.
Individuals with very mild asthma at higher risk of exacer-
bation should be switched from PRN SABA to daily ICS (all
ages) or PRN bud/form (only an option in those �12 years
of age). Individuals with very mild asthma at lower risk of
exacerbation should be given the option of switching to
daily ICS (all ages) or PRN bud/form (only an option in
those �12 years of age). In individuals with mild asthma,
daily ICS are still recommended as first line; however, in
individuals �12 years of age with poor adherence despite
substantial asthma education and support, PRN bud/form is
a reasonable alternate. Using an ICS each time a SABA is
taken (PRN ICS-SABA) is not recommended except as a
harm reduction measure in individuals � 18 years of age
who are unable to take PRN bud/form or daily ICSþ PRN
SABA. Intermittent use of ICS with acute loss of asthma
control is not suggested, given the lack of evidence for bene-
fit when using approved ICS doses and potential for harm,
particularly in preschoolers.
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ABBREVIATIONS

ACQ Asthma Control Questionnaire
BD bronchodilator
beclo beclomethasone
bud/form budesonide/formoterol in single inhaler
CI confidence interval
CPS Canadian Pediatric Society
CRE certified respiratory educator
CRGC Canadian Respiratory Guidelines Committee
CTS Canadian Thoracic Society
DART Documentation and Appraisal
ED Emergency Department
EMR electronic medical records
FABA fast-acting beta-agonist
FeNO fraction of exhaled nitric oxide
FEV1 forced expiratory volume in 1 second
GINA Global Initiative for Asthma
HR hazard ratio
ICS inhaled corticosteroids
LABA long-acting beta-agonist
LTRA leukotriene receptor antagonists
MCID minimal clinically important difference
MDI metered-dose inhaler
NHLBI National Heart, Lung, and Blood Institute
NNT number needed to treat
OR odds ratio
PC20 provocative concentration to cause a 20% decrease in FEV1
PEF peak expiratory flow
PICO Patient/problem, Intervention, Comparison, Outcome
PRN pro re nata, use as needed
PRN ICS-
SABA as needed use of an inhaled corticosteroid each time a

short-acting beta-agonist is taken
RCT randomized control trial
RR relative risk
SABA short-acting beta-agonist
SD standard deviation
URTI upper respiratory tract infection
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Study Inclusion/Exclusion Criteria

APPENDIX 1

Search Strategy

PRISMA Diagram

Articles selected for inclusion in the systematic review of
the evidence reported data on individuals well-controlled as
per CTS criteria on SABA PRN for PICO 1 and data on individ-
uals where the CTS recommends ICS maintenance therapy (not
well-controlled on PRN SABA or well-controlled on daily low
dose ICS) for PICO 2. Therefore, we excluded studies in PICO 1
if the individuals with asthma were not well-controlled on SABA
PRN. In PICO 2 we excluded studies if individuals were well-

controlled on PRN SABA based on CTS criteria for
asthma control.

After reviewing the papers, the panel focused the scope of the guideline
and included the comparisons between the current standards of care PRN
SABA (PICO 1) and daily ICSþ PRN SABA (PICO 2) versus PRN ICS-
SABA, PRN ICS-FABA, Short courses of ICS, daily ICSþ daily
SABAþPRN SABA, as well as the comparison between PRN SABA and
daily ICSþPRN SABA for PICO 1. This resulted in 9 comparisons.

PICO 1. In individuals where the CTS currently recommend SABA PRN monotherapy (well-controlled as per CTS criteria) what are the best options
for management?

Criteria Inclusion Exclusion

Study Type � Randomized control trials
� Systematic reviews
� Systematic review/Meta-Analysis
� Meta-Analysis

� Commentaries, editorials,
� Letters to the editor that do not provide

primary source data.
� Conference abstracts.
� Other study types (i.e., Cohort)
� Not English

Age � 1 and above

Population � well-controlled as per CTS criteria on SABA PRN
CTS Asthma Control

� Asthma not well-controlled on SABA PRN

Characteristic

� Daytime symptoms
� Nighttime symptoms
� Physical activity
� Exacerbations
� Absence from work or school due to asthma
� Need for a fast-acting beta2-agonist
� FEV1 or PEF
� PEF diurnal variation
� Sputum eosinophils§

§ in individuals 18 years and over with moderate to severe
asthma assessed in specialized centers.

Frequency or Value

� <4 days/week�
� <1 night/week�
� Normal
� Mild, infrequent
� None
� <4 doses/week�
� >90% personal best
� <10–15%
� <2–3%

Intervention � PRN ICS-formoterol, PRN low dose ICS-SABA, Maintenance ICS
plus PRN SABA, or other pharmacologic treatment

� Wrong intervention
� Nonpharmacological treatment

Comparator � PRN SABA � Wrong comparator
� Nonpharmacological treatment

(continued)
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PICO 1.
Criteria Inclusion Exclusion

Outcomes � # of exacerbations
� time to first exacerbation (other exacerbation outcomes as per papers),

categorize exacerbations as severe (requiring oral steroids,
ED visit, hospitalization) versus non-severe

� asthma control (frequency of symptoms, asthma control test)
� lung function (FEV1)
� markers of inflammation (sputum cell count, FeNO)
� mortality
� adherence
� safety markers

� If outcome is other than what is described
in the inclusion criteria

�If paper uses different criteria, i.e., daytime symptoms �2 days/week, make note but include in this question.

PICO 2. In individuals where the CTS currently recommends ICS maintenance therapyþ PRN SABA (not well-controlled on PRN SABA or well-
controlled on daily low dose ICSþ PRN SABA) what are the preferred treatment options for management?

Criteria Inclusion Exclusion

Study Type � Randomized control trials
� Systematic reviews
� Systematic review/Meta-Analysis
� Meta-Analysis

� Commentaries, editorials,
� Letters to the editor that do not provide

primary source data.
� Conference abstracts.
� Other study types (i.e. Cohort)
� Not English

Age � 1 and above

Population � Individuals where the CTS recommends ICS maintenance
therapy (not well-controlled on PRN SABA
or well-controlled on daily low dose ICS)

� Well-controlled on PRN SABA based
on CTS criteria for asthma control

Characteristic
� Daytime symptoms
� Nighttime symptoms
� Physical activity
� Exacerbations
� Absence from work or school due to asthma
� Need for a fast-acting beta2-agonist
� FEV1 or PEF
� PEF diurnal variation
� Sputum eosinophils§

§in individuals 18 years and over with moderate
to severe asthma assessed in specialized centres.

Frequency or Value
� <4 days/week�
� <1 night/week�
� Normal
� Mild, infrequent
� None
� <4 doses/week�
� >90% personal best
� <10-15%
� <2-3%

Intervention � PRN ICS formoterol or PRN low dose ICS-SABA
or SABA PRN or other pharmacologic treatment

� Wrong intervention
� Nonpharmacological treatment

Comparator � Daily low dose ICSþ PRN SABA � Wrong comparator
� Nonpharmacological treatment

Outcomes � # of exacerbations
� time to first exacerbation (other exacerbation outcomes

as per papers), categorize exacerbations as severe (requiring
oral steroids, ED visit, hospitalization) versus non-severe

� asthma control (frequency of symptoms, asthma control test)
� lung function (FEV1)
� markers of inflammation (sputum cell count, FeNO)
� mortality
� adherence
� safety markers

� If outcome is other than what is described
in the inclusion criteria

�If paper uses different criteria, i.e., daytime symptoms �2 days/week, make note but include in this question.

Continued.
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Odds Ratio (OR) >2.5
�12 years of age 6-11 years of age <6 years of age

History of previous severe exacerbation History of previous severe exacerbation
Poorly-controlled asthma
FEV1 < 60% predicted73

History of previous severe exacerbation74

OR 1.5-2.5

Persistent asthma symptoms (1) Suboptimal drug regimen (ICS:SABA refill ratio <0.5) (2)
Excessive SABA use (>2 inhalers/year) (3) Comorbid atopic/allergic disease
Current smoker (4) Low socioeconomic status

Vitamin D deficiency (<30 nmol/L)
FEV1 60–80% predicted73

OR 1.1-1.5

Older age (esp. age >55 years of age) Exposure to environmental tobacco smoke Comorbid atopic/allergic disease35

Female Younger age Raised blood eosinophils �300/mL)35

FEV1 < 70% predicted75 Obesity Younger age
Obesity Low parental education Low socioeconomic status
Previous smoker (4) Male Male gender
Depression Underweight

APPENDIX 3

List of changes to original SIGN 158 - British guideline on the management of asthma table45 or from the
definitions used in the original papers

1. Persistent asthma symptoms was changed to poorly-controlled
asthma to provide criteria for assessing frequency of symptoms.

2. Suboptimal drug regimen (ICS:SABA refill ratio <0.5) was
changed to excessive SABA use (>2 inhalers/year) as it was felt
that ICS:SABA refill ratio was too difficult to use in clinical prac-
tice and to align with adult criteria.

3. >2 inhalers/year was added to provide an additional objective
way of assessing SABA use in addition to the traditional
method of assessing frequency of SABA use in a week by self-
report. In 1 study, individuals with >2 SABA inhaler refills
(assuming an average of 150 inhalations per inhaler) in a year
were found to have more asthma exacerbations, asthma-related
hospitalizations and outpatient hospital visits compared to indi-
viduals filling �2 inhalers/year.48 In that study, the pattern of
SABA overuse was stable in patients over a 3- year period.
There was a dose dependent increase in exacerbations and
asthma-related deaths with increasing number of SABA inhalers

filled. This is consistent with previous studies showing that fill-
ing �3 inhalers of SABA/year is associated with an increased
risk of ED visits,76 and filling 12 or more inhalers or SABA is
associated with a high risk of death.77 The 3 relievers in Canada
contain 200 inhalations/inhaler (salbutamol), 100 inhalations/
inhaler (terbutaline), and 120 inhalations/inhaler (bud/form)
however for ease of use, the cutoff chosen was >2 inhalers of
any type. Given that typically 2 inhalations of salbutamol, 1
inhalation of terbutaline and 1 inhalation of bud/form are used
for relief, the approximation of >2 inhalers across all reliever
types was felt to be reasonable.

4. Smoking was divided into current smoker and previous smoker78

to illustrate the different OR in these 2 groups. Smoking in the
original paper referred to tobacco smoke, however with the
increased prevalence of vaping and marijuana smoking, these
should also be considered when assessing an individual’s risk of
exacerbation.
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