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2. There is insufficient evidence to make any recommendation regarding
the use of omalizumab in individuals with severe asthma who are
non-atopic or have serum IgE levels above the current dosing range.
3. Predictors of response to omalizumab include a history of recurrent
exacerbations or blood eosinophil counts ≥260–300 cell/µL, although
the exact eosinophil cut-off remains to be clearly established.
4. Omalizumab appears to be safe and well tolerated with anaphylaxis
occurring rarely. Individuals should be monitored closely, usually for
two hours after the first three injections (as this is the time frame
when reactions most commonly occur) and for 30 minutes for
subsequent injections.
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PRODUCT (Trade Name)

LOW

Beclomethasone dipropionate HFA
(QVAR®)

≤200

Budesonide*
(Pulmicort® Turbuhaler®)

≤400

Ciclesonide*
(Alvesco®)

≤200

Fluticasone propionate
(Flovent® MDI and spacer; Flovent® Diskus®)

≤200

Fluticasone furoate*
(Arnuity® Ellipta®)

N/A

Mometasone furoate*
(Asmanex® Twisthaler®)

100
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Biologic therapies: Anti-IL5
1. Anti-IL5 therapies may be considered for use in adults aged 18 years
Home Ventilation
of age and over with severe eosinophilic asthma who experience
recurrent asthma exacerbations in spite of optimal asthma treatment
including high doses of ICS and at least one other controller.
2. Anti-IL-5 therapies may be considered in adults 18 years of age
and over with severe eosinophilic corticosteroid-dependent asthma
Pediatrics
in an attempt to decrease or withdraw oral corticosteroids. Of note,
corticosteroid sparing studies have only been undertaken with
mepolizumab and benralizumab.
3. Blood eosinophil counts show a reasonable ability to identify responders
to anti-IL5 therapy, with the greatest reduction in asthma exacerbations
associated with the highest levels of blood eosinophil counts. Cut-offs
of >150 cells/µL at initiation or ≥ 300 cells/μL in the past 12 months
for mepolizumab ≥400 cell/µL for reslizumab and ≥ 300 cells/μL for
benralizumab have been used.
4. Anti-IL5 therapies have demonstrated a good safety profile in twelve
month studies.
5. Although infrequent, anaphylactic reactions have been reported with
anti-IL5 therapies. Individuals should be monitored closely for an
appropriate period of time following each injection of these therapies.
The time frame for observation is unclear but for at least one hour
would be reasonable.

Table 1: Comparative inhaled corticosteroids (ICS) dosing categories in children, adolescents and adults
Pediatric Daily ICS Dose (mcg)
(6 to 11 years of age)
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Adolescent and Adult Daily ICS Dose (mcg)
(12 years of age and over)

M EDIUM

HIGH

LOW

MEDIUM

HIGH

201–400a

>400a

≤250

251–500

>500

401–800

>800

≤400

401–800

>800

201–400a

>400a

≤200

201–400

>400

201–400

>400a

≤250

251–500

>500

N/A

N/A

100

≥200–<400

≥400a

100–200

>200–400
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Bronchial thermoplasty
1. The precise role of bronchial thermoplasty in individuals 18 years of
age and over with severe asthma remains uncertain.
2. Bronchial thermoplasty has a limited role and should be practiced in
highly specialized centers because of the complexity of the procedure
and the occurrence of severe events, such as hospitalizations due to
asthma worsening, atelectasis, and pneumonia which have been
have been reported in as many as 5% of procedures.
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NOTE: Dosing categories are approximate, based on a combination of approximate dose equivalency as well as safety and efficacy data rather than available product formulations. *Licensed
for once daily dosing in Canada (a: Daily doses of beclomethasone dipropionate HFA>200 mcg/day, ciclesonide >200 mcg/day are not approved for children under age 12 years in Canada,
and fluticasone >400 mcg/day is not approved for children under the age of 16 years in Canada [highlighted])
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What is Severe Asthma?

Key messages (continued)

Figure 1: Approach to suspected uncontrolled severe asthma

Asthma which requires treatment with high-dose ICS as outlined in
Table 1 (adults and children) and a second controller for the previous
year, or systemic corticosteroids for 50% of the previous year to prevent
it from becoming ‘‘uncontrolled’’, or which remains “uncontrolled”
despite this therapy, is defined as severe asthma.
Uncontrolled asthma is defined as at least one of the following:
• Poor symptom control: as per Canadian Thoracic Society asthma
control criteria* or other standardized questionnaires: Asthma Control
Questionnaire (ACQ) consistently >1.5, Asthma Controlled Test (ACT)
<20, or child Asthma Controlled Test (cACT) <20.
• Frequent severe exacerbations: two or more courses of systemic
corticosteroids (≥3 days each) in the previous year.
• Serious exacerbations: at least one hospitalization, intensive care unit
(ICU) stay or mechanical ventilation in the previous year.
• Airflow limitation: after appropriate bronchodilator withhold forced
expiratory volume in one second (FEV1) <80% of personal best (or
< the lower limit of normal (LLN), in the face of reduced FEV1 /forced
vital capacity (FVC) defined as less than the LLN).
Table 2: Asthma Control Criteria
Characteristic

Frequency or Value

Daytime symptoms

<4 days/week

Night-time symptoms

<1 night/week

Physical activity

Normal

Exacerbations

Mild, infrequent

Absence from work or school
due to asthma

None

Need for a fast-acting β2-agonist

<4 doses/week

FEV1 or PEF

≥90% personal best

PEF diurnal variation†

<10–15%

Sputum eosinophils*

<2–3%

FEV1 = forced expiratory volume in 1s; PEF = peak expiratory flow.

† Diurnal variation is calculated as the highest PEF minus the lowest divided by the highest
PEF multiplied by 100 for morning and night (determined over a 2 week period).
* Consider in adults with uncontrolled moderate to severe asthma who are assessed in
specialist centers.

Patient on high-dose ICS with adjunct therapy and at least one of the 4 following criteria

Criteria

Poor symptom control

• as per Canadian Thoracic Society asthma control criteria* or other standardized
questionnaires (ACQ† >1.5 or ACT‡ <20 or cACT¶ <20)

Frequent severe exacerbations

• ≥2 courses of systemic corticosteroids (≥3 days of prednisone or equivalent)

Serious exacerbations

• ≥1 hospitalization in the past year

Sustained airflow limitation after appropriate bronchodilator withhold

• FEV1**<80% of personal best in the face of reduced FEV1 /FVC††, defined as
< the lower limit of normal

Objectively confirm diagnosis of asthma if not previously confirmed

Investigations
• Spirometry pre and post bronchodilator in the absence of current or historic reversibility
• Methacholine challenge test in the absence of current or historic reversibility

Assess potential reasons of poor control, and correct if indicated

Investigations

Assess adherence

• Obtain drug dispensing record from pharmacy

Assess inhalation technique

• Observe technique

Assess environmental, including occupational, exposures

• Skin prick test to common aeroallergens, including aspergillus
• Consider specific inhalation challenge with occupational agents to diagnose
occupational asthma

Assess key potential co-morbidities or alternative diagnoses,
and if suspected, investigate/treat
Rhinosinusitis

• consider a CT scan of the sinuses

Gastro-esophageal reflux

• 24-hour esophageal pH/manometry monitoring

Vocal cord dysfunction (VCD)

• If indicated, referral to an ENT surgeon with an interest in VCD

Anxiety and depression

• Psychological and/or psychiatric assessment

Consider less frequent co-morbidities or alternative diagnosis
Immunodeficiency

• Immune work-up

Cystic fibrosis

• Sweat chloride ± genetic testing for Cystic Fibrosis

Tracheobronchomalacia or other suspected airway abnormalies

• Bronchoscopy

Non CF bronchiectasis

• Chest CT Scan

Vasculitis

• Vasculitis screen

Allergic pulmonary aspergillosis

• Aspergillus specific IgE, and if positive, precipitins

Atypical Mycobacteria infections

• Sputum culture for atypical mycobacteria

Reassess current control and confirm correction of reasons for poor control

Key Messages
Identification of severe asthma
1. Confirm the diagnosis of asthma with history and objective measures
of lung function in individuals old enough to reliably perform pulmonary
function tests (i.e. usually 6 years of age and over).
2. Individuals with either suspected or confirmed severe asthma should
receive comprehensive self-management asthma education and be
evaluated by an asthma specialist.
3. Domestic and occupational environment, co-morbidities, adherence to
treatment and inhaler technique should be carefully assessed and
treated before labelling an individual as having severe asthma.
4. Adherence to treatment and inhaler technique should be carefully reviewed
and addressed again before labelling an individual as having severe
asthma and before considering additional therapies for this condition.

If unresponsive to medical therapy:

Well controlled

Poorly controlled

Initiate ICS tapering to
medium ICS dose with/
without adjunct therapy
Controlled
Not severe asthma

Not controlled
Severe asthma
Characterize phenotype or refer to an asthma
specialist for phenotyping and management

Footnotes
† Asthma Control Questionnaire on a scale of 0 (totally controlled) to 6 (severely uncontrolled)
for individuals aged ≥6 years (in children ≤10 years, it must be administered by a
trained interviewer).2, 3
‡ Asthma Control Test on a scale of 0 (poor control of asthma) to 27 (complete control of
asthma) for individuals aged 12 years and older.4, 5
¶ Child Asthma Control Test on a scale of 0 to 27 for children aged 4 to 11 years old.5, 6
** Forced expiratory volume in 1 second.
†† Forced vital capacity
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(Key supporting references for Figure 1 are contained in the primary publication.)

Biomarkers to predict response to biologic therapies
and macrolides
1. Individuals with confirmed severe asthma should undergo
specific testing such as total IgE, and peripheral eosinophil
count and where available sputum eosinophils and FeNO to
characterize phenotype.
2. Sputum eosinophils, although availability is limited, may be useful
in identifying responders to anti-IL5 therapies but has not been
shown to be helpful in identifying responders to macrolides.
3. There is inconclusive evidence for the use of FeNO to predict
response or responders to omalizumab or anti-IL5 therapies.
4. Blood eosinophil counts have a reasonable ability to identify
those who will experience fewer exacerbations with anti-IL-5
therapies and omalizumab.
5. Serum IgE does not predict response to anti-IL5 therapies. Within
the approved range for omalizumab, there is no association
between higher IgE level and a greater magnitude of benefit.
Long-acting muscarinic antagonists (LAMA) in severe asthma:
tiotropium bromide inhalation therapy
1. Tiotropium bromide 5 mcg (2 inhalations of 2.5 mcg) once daily
by soft mist inhaler may be considered as an add-on therapy
for individuals 12 years of age and over with severe asthma, who
remain uncontrolled despite combination ICS/LABA therapy.
Of note, tiotropium bromide is not currently approved by Health
Canada for individuals aged 6 –17 years.
2. Tiotropium bromide 5 mcg (2 inhalations of 2.5 mcg) once daily
appears to be safe and well tolerated.
Macrolides
1. In individuals 18 years of age and over with severe asthma, there
is limited evidence that the chronic use of macrolides may decrease
the frequency of exacerbations.
2. Inflammatory phenotype does not consistently predict response
to macrolide treatment.
3. Macrolides are generally well tolerated. However, they should be
avoided in individuals with a prolonged QTc interval. Increased
incidence of bacterial resistance and impaired hearing tests
have been observed in long-term treatment with macrolides.
Biologic therapy: Anti-IgE Omalizumab
1. Omalizumab may be considered in individuals 6 years of age and
over with severe asthma who are inadequately controlled despite
high-dose ICS* and at least one other controller and who are
sensitized to at least one perennial allergen and have serum IgE
level between 30–1300 IU/ml (6–11 years of age) or 30–700 IU/ml
(12 years of age and over).
*Due to the known risk of side effects associated with
high-dose ICS in children, omalizumab should be considered in
children and adolescents who repeatedly exacerbate or have
poor control when therapy is stepped down from high-dose to
moderate-dose ICS and at least one other controller.

