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Objectives

1. Review the mild adult asthma management in 2024

2. Understand the management of moderate to severe adult asthma

3. Overview of available biological therapy for severe asthma

4. Recognize the risk factors of exacerbations and mortality in adult 
asthma

5. Discuss the ISAR data on socioeconomic disparity in severe asthma



9.17%

• Worldwide
• Prevalence 1-18%

• 346,000 deaths/year

• In Canada
• Affects 8.4% of Canadians

• 9.8% Females

• 7.0% Males

• 35th cause of death 
worldwide

• Rate of asthma deaths 1.5-
2.0 / 10,000

Asthma - prevalence

GINA 2017
Statistics Canada and Public Health Agency of Canada 

Risk factors of mortality
• Poorly controlled asthma
• Prior history of near-fatal asthma
• In all severity of asthma



Mild Adult Asthma Management
Objective 1
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Change to criteria for well-controlled asthma
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 w ho meets all of the above criteria w ould be considered to have w ell-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 specif ically 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 w hen using bud/form as a reliever, how ever, 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 f low (PEF) minus the low est divided by the highest peak f low  multiplied by 100, for morning and night (determined over a 

tw o-week period).
● Consider in adults ≥ 18 years of age w ith uncontrolled moderate to severe asthma w ho are assessed in specialist centres.

NEW



THE MAJORITY OF CANADIANS WITH ASTHMA 
ARE INADEQUATELY CONTROLLED

The Reality of Asthma Control (TRAC) study (N = 893)1

▪ FitzGerald, JM, et al. Can Resp J 2006;13(5):253-259.

53% 
of Canadian adult patients with 

asthma had uncontrolled 
disease

Perceptions



Importance to achieve good control of asthma 

• Population 

• Economic burden of asthma In 
British-Columbia: 
• $46.3 to $62 millions per year related to 

direct costs of asthma

• Sub-optimal asthma control is 
responsible for significant cost
• 10% prevalence reduction in suboptimal 

control = 18% reduction in cost

Bateman E. Et al. J Allergy Clin Immunol 2010;125:600-8

• Individual  

Sadatsafavi, M. et al. 2010: CRJ. 74-80
Zafari, Z. et al. 2018: Resp Med. 138: 7-12
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§ Few asthma symptoms

§ No sleep disturbance

§ No exercise limitation

§ Maintain normal lung function 

§ Prevent flare-ups (exacerbations)

§ Prevent asthma deaths

§ Minimize medication side-effects (including OCS)

§ The patient’s goals may be different

§ Symptom control and risk may be discordant

§ Patients with few symptoms can still have severe exacerbations

Goals of asthma treatment

Symptom control (e.g. ACT, ACQ)

Risk reduction

ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; OCS: oral corticosteroids 

© Global Initiative for Asthma, www.ginasthma.org
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Box 3-12      © Global Initiative for Asthma, www.ginasthma.org*Anti-inflammatory reliever (AIR)



Confirm Diagnosis

2021 Asthma Management Continuum
Preschoolers, Children and Adults

Environmental Control, Education and Written Action Plan

Severe 

Asthma **

Inhaled Corticosteroid (ICS)   
Second-Line: Leukotriene Receptor Antagonist (LTRA)

Low Dose                          Medium Dose               High Dose 

≥ 12 yrs: ≤ 250 mcg/day§               251 – 500 mcg/day§                > 500 mcg/day§
6-11 yrs: ≤ 200 mcg/day§            201 – 400 mcg/day§                > 400 mcg/day +§ 
 1-5 yrs: < 200 mcg/day§           200 – 250 mcg/day§                 Refer

Regularly Reassess 

• Control

• Risk of exacerbation

• Spirometry or PEF

• Inhaler technique

• Adherence

• Triggers

• Comorbidities

• Sputum eosinophils∫

* Or an alternative ICS/form preparation if another is approved for use as a reliever in the future.  Bud/form is approved as a reliever for ≥12 years of age and should only be 

used as a reliever in individuals using it as monotherapy or in conjunction with bud/form maintenance therapy

§ HFA Fluticasone propionate or equivalent     

 + Not approved for use in Canada

 ∫  In adults, 18 years old and over with moderate to severe asthma assessed in specialist centres

**  For severe asthma refer to CTS 2017 Recognition and management of Severe Asthma Position Statement

≥12 yrs: Add LTRA

  and/or tiotropium

  

1-11 yrs: Increase ICS

≥12 yrs: Add LABA

6-11 yrs: Add LABA or LTRA

NEW

NEW

NEW
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Assessing risk of exacerbations in addition to asthma control

• When deciding on optimal treatment, in addition 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:  

 

Risk factors chosen based on: OR >1.5, certainty of the effect of the risk factor, ease 

of use in clinical practice

(1) Nwaru BI et al.  ERJ, 2020; 55(4).

History of a previous severe asthma exacerbation (requiring any of: 

systemic steroids; ED visit; or hospitalization)

Poorly-controlled asthma as per CTS criteria

Overuse of SABA (defined as use of more than 2 inhalers of SABA in 

a year1); or 

Current smoker

NEW
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Mild asthma management 

– Education, Action Plan and Self-Management

• Essential component of management
• Reduction

• Hospitalizations

• Emergency visits
• Urgent physician visits
• Missed days at work or school

• Days of restricted activity

• Improvement in pulmonary function
• Non-compliance with medication is common

• Assessing individual barriers with patients is important



My patient isn’t taking her/his inhalers….

Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2017. Available from: www.ginasthma.org;

Peláez et al. BMC Pulmonary Medicine (2015) 15:42

Partridge MR, et al. BMC Pulm Med 2006;6 13)

Want to avoid 

taking medication 

long-term 

(looking for a 

cure)

Over-reliance on 

SABA

Only intermittent 

need for 

medication – in 

response to 

symptoms 

Fear of 

addiction/dependen

ce on their 

medication

Concerns about 

side-effects

Difficulty fitting 

medication into 

their daily routine

Diminishing 

effectiveness  of 

medication

http://www.ginasthma.org/




Carbon footprint of inhalers



Carbon footprint of inhalers
 -1 salbutamol MDI = 24 turbuhalers

• In UK, 70% MDI, 30% DPI

• Some inhalers release greenhouse gases linked to global 
warming: 

• gas – hydrofluoroalkane (HFA) ; (Global Warming Potential )
• Mainly HFA 134a as propellant, which has a GWP of 1,480, 

• minority use HFA 227, which has a GWP of 2,800

• In UK, MDI account for nearly 4% of NHS greenhouse gas 
emissions

• Replacing 1 in every 10 of MDI inhalers with a more 
environmentally friendly type (dry powder inhalers) 

• Reduction in carbon dioxide equivalent emissions by 58 
kilotonnes (similar to the carbon footprint of 180,000 return car 
journeys from London to Edinburgh; 666km x2)

• Making the swap would have as big an "eco" impact as 
turning vegetarian or becoming an avid recycler

• At the individual level, each MDI replaced by DPI could save 
the equivalent of between 150kg and 400kg (63 stone) of 
carbon dioxide a year - similar to the carbon footprint 
reduction of cutting meat from your diet.



21

Greenhouse gas emissions associated with asthma care in the UK: results from 
SABINA CARBON
A. Wilkinson et al. ERS 2021



Don’t prescribe greenhouse gas-intensive metered-dose 
inhalers (MDIs) for asthma and/or COPD where an 
alternative inhaler with a lower carbon footprint (e.g. 
dry power inhaler (DPI), soft-mist inhaler, or MDI with a 
low greenhouse gas potential propellant) containing 
medications with comparable efficacy is available, and 
where the patient has demonstrated adequate 
technique and patient preference has been considered. 



What we can do as HCP for the environment

• Awareness of carbon footprint of inhalers

• Choice of dry powder over metered dose inhaler

• Aim for good asthma control

• Acceptable asthma control (< 3 SABA cannister/year) is one third of 
uncontrolled asthma (> = 3 SABA cannister/y or 1 exacerbation)

• Severe asthma exacerbation increased the Carbon footprint via use of 
ambulance, car, ER visits and hospitalisations. 

• Reduction in CO2 emission by prevention severe exacerbation equal to use 
a low carbon DPI (Breezhaler®) for ~74 patient years.  

23

Wilkinson et al. ERS 2021
Beeh et al. ERS 2021





Confirm Diagnosis

2021 Asthma Management Continuum
Preschoolers, Children and Adults

Environmental Control, Education and Written Action Plan

Severe 

Asthma **

Inhaled Corticosteroid (ICS)   
Second-Line: Leukotriene Receptor Antagonist (LTRA)

Low Dose                          Medium Dose               High Dose 

≥ 12 yrs: ≤ 250 mcg/day§               251 – 500 mcg/day§                > 500 mcg/day§
6-11 yrs: ≤ 200 mcg/day§            201 – 400 mcg/day§                > 400 mcg/day +§ 
 1-5 yrs: < 200 mcg/day§           200 – 250 mcg/day§                 Refer

Regularly Reassess 

• Control

• Risk of exacerbation

• Spirometry or PEF

• Inhaler technique

• Adherence

• Triggers

• Comorbidities

• Sputum eosinophils∫

* Or an alternative ICS/form preparation if another is approved for use as a reliever in the future.  Bud/form is approved as a reliever for ≥12 years of age and should only be 

used as a reliever in individuals using it as monotherapy or in conjunction with bud/form maintenance therapy

§ HFA Fluticasone propionate or equivalent     

 + Not approved for use in Canada

 ∫  In adults, 18 years old and over with moderate to severe asthma assessed in specialist centres

**  For severe asthma refer to CTS 2017 Recognition and management of Severe Asthma Position Statement

≥12 yrs: Add LTRA

  and/or tiotropium

  

1-11 yrs: Increase ICS

≥12 yrs: Add LABA

6-11 yrs: Add LABA or LTRA

NEW



Mild asthma

• Control to optimize 

– Symptoms control and risk reduction

• Education 

• Risks factors: prior severe exacerbation, poorly control, overuse SABA, 

smoker

• ICS/formoterol as needed

• Low carbon footprint inhalers



© Global Initiative for Asthma, www.ginasthma.org

n Steps 1–2: weight of evidence for effectiveness and safety compared with SABA alone, or low-dose 

ICS plus as-needed SABA (4x12 month studies, n~10,000) (Crossingham et al, Cochrane 2021)

§ As-needed ICS-SABA: only one 6-month RCT (n=455) (Papi et al, NEJMed 2007)

n Steps 3–5: weight of evidence for effectiveness and safety of MART versus regimens with 

as-needed SABA (n~30,000) (Sobieraj et al, JAMA 2018; Cates et al, Cochrane 2013)

§ As-needed ICS-SABA: only one RCT (n=3,132) vs as-needed SABA (Papi et al, NEJMed 2022); cannot be used 

for maintenance and reliever therapy

n Both the ICS and the formoterol contribute to reduction in severe exacerbations (Tattersfield et al, Lancet 

2001; Pauwels et al, ERJ 2003; Rabe et al, Lancet 2006)

§ Safety established up to total 12 inhalations in any day, in large studies

n Simplicity of approach for patients and clinicians

§ A single medication for both symptom relief and maintenance treatment (if needed) from diagnosis

§ Avoids confusion about inhaler technique with different devices

§ Short-term increase in symptoms à patient increases the number of as-needed doses 

§ Step treatment down or up by changing the number of maintenance doses

Why is GINA Track 1 with ICS-formoterol preferred? 
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n For ICS-formoterol with 6 mcg (4.5 mcg delivered dose) of formoterol, take 1 inhalation whenever 

needed for symptom relief

n Another inhalation can be taken after a few minutes if needed

n Maximum total number of inhalations in any single day (as-needed + maintenance)

§ Budesonide-formoterol: maximum 12 inhalations* for adults, 8 inhalations for children, based on extensive safety 

data (Tattersfield et al, Lancet 2001; Pauwels et al, ERJ 2003)

§ Beclometasone-formoterol: maximum total 8 inhalations in any day (Papi et al, Lancet Respir Med 2013)

n Emphasize that most patients need far fewer doses than this!

n For pMDIs containing 3 mcg formoterol (2.25 mcg delivered dose), take 2 inhalations each time

Reliever doses of ICS-formoterol - how much can be taken?

*For budesonide-formoterol 200/6 [delivered dose 160/4.5 mcg], 12 inhalations gives 72 mcg formoterol (54 mcg delivered dose)



© Global Initiative for Asthma, www.ginasthma.org

n At first, patients may be unsure whether ICS-formoterol will work as well as their previous SABA reliever

§ In the PRACTICAL study, 69% patients said ICS-formoterol worked as fast as, or faster than, their previous SABA 

(Baggott et al, ERJ 2020)

§ Suggest to the patient that they try out the new reliever at a convenient time

§ Emphasise that they should use the ICS-formoterol instead of their previous SABA, and that they should take an 

additional inhalation when they have more symptoms

n Advise patients to have two inhalers (if possible), 1 at home, 1 in bag/pocket 

n Advise patients to rinse and spit out after maintenance doses, but this is not needed with reliever doses

§ No increased incidence of candidiasis in RCTs with this recommendation (n~40,000)

n Use an action plan customised to MART

§ The patient continues their usual maintenance ICS-formoterol inhalations, but takes more as-needed ICS-formoterol 

inhalations

§ Taking extra as-needed inhalations reduces the risk of progressing to a severe exacerbation needing oral 

corticosteroids (Bousquet  et al, Respir Med 2007; Buhl et al, Respir Res 2012; O’Byrne et al, Lancet Respir Med 2021)

n Additional practical advice for MART (Reddel et al, JACI in Practice 2022)

Practical advice for GINA Track 1



Moderate to severe asthma 
management
Objective 2



Confirm Diagnosis

2021 Asthma Management Continuum
Preschoolers, Children and Adults

Environmental Control, Education and Written Action Plan

Severe 

Asthma **

Inhaled Corticosteroid (ICS)   
Second-Line: Leukotriene Receptor Antagonist (LTRA)

Low Dose                          Medium Dose               High Dose 

≥ 12 yrs: ≤ 250 mcg/day§               251 – 500 mcg/day§                > 500 mcg/day§
6-11 yrs: ≤ 200 mcg/day§            201 – 400 mcg/day§                > 400 mcg/day +§ 
 1-5 yrs: < 200 mcg/day§           200 – 250 mcg/day§                 Refer

* Or an alternativ e ICS/f orm preparation if  another is approv ed f or use as a reliev er in the f uture.  Bud/f orm is approv ed as a reliev er f or ≥12 y ears of  age and 

should only  be used as a reliev er in indiv iduals using it as monotherapy  or in conjunction with bud/f orm maintenance therapy

§  HFA Fluticasone propionate or equiv alent     

 + Not approv ed f or use in Canada

 ∫  In adults, 18 y ears old and ov er with moderate to sev ere asthma assessed in specialist centres

**  For sev ere asthma ref er to CTS 2017 Recognition and management of  Sev ere Asthma Position Statement

≥12 yrs: Add LTRA

  and/or tiotropium

  

1-11 yrs: Increase ICS

≥12 yrs: Add LABA

6-11 yrs: Add LABA or LTRA

© 2021 Canadian Thoracic Society.  All rights reserved.

Reference: Connie L. Yang, Elizabeth Anne 

Hicks, Patrick Mitchell, Joe Reisman,

Delanya Podgers, Kathleen M. Hayw ard, Mark 

Waite & Clare D. Ramsey (2021): Canadian

Thoracic Society 2021 Guideline update: 
Diagnosis and management of asthma in 

preschoolers,

children and adults, Canadian Journal of 

Respiratory, Critical Care, and Sleep Medicine, 31



ICS/LABA options



ICS: inhaled corticosteroids, LABA: long-acting beta-agonist

There are two closed SITTs and one open triple therapy available in Canada.

ENERZAIR
Breezhaler

160/50/150 mcg

Single Inhaler Triple Therapies (SITTs) Open Triple Therapy

Mometasone furoate 
/Indacaterol/Glycopyrronium

Fluticasone furoate/ 
Vilanterol/Umeclidinium

TRELEGY
Ellipta

100/62,5/25 mcg

TRELEGY
Ellipta

200/62,5/25 mcg

SPIRIVA
Respimat
2,5 mcg

One inhalation once daily
Two inhalations once daily (plus dosing 
schedule for existing ICS/LABA regimen)

ICS/LABA + Tiotropium

Inhaled Respiratory Medication for Patients with Poor Asthma Control 
treated with ICS/LABA

+

ICS/LABA

33
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2. Consider referral to expert asthma centre
• Phenotyping

• Step up to biologics (especially for severe 
exacerbations, frequent use of OCS, high dose ICS)

Patient currently on ICS/LABA with
poor asthma control

Consider common pitfalls
• Non-adherence
• Poor inhaler technique
• Patient lifestyle
• Environmental exposures
• Key co-morbidities
• Efficacy of current medication
• Misdiagnosis

Have you considered common pitfalls?
NO YES

Persistence of 
poor asthma

Control

1. Step up inhaled therapy
(Mild/infrequent exacerbations, low FEV1)

• Closed single inhaler triple therapy (SITT)
• Open triple therapy

Re-assess asthma 
control until 

patient is seen by 
specialist

~ 4 weeks

General Practitioner

Specialst

~ 4 weeks

Schematic to assist decisions to initiate triple inhaled therapy

Chapman et al. Can J Respir Crit Care Sleep Med. 2023; 
https://doi.org/10.1080/24745332.2023.2237972 



Advantages

‐ Prevents exacerbations

‐ Improves lung function in 
patients with fixed airway 

limitation

‐ Improves small airway 
dysfunction

‐ Reduces cholinergic 
neuroplasticity

‐ Decreases neutrophilic airway 
inflammation

‐ Reduces mucus hypersecretion 

Open triple therapy Closed triple therapy

Advantages

‐ Flexibility of dosing

‐ Compatible with ICS/LABA use 
for both maintenance and 

symptom relief

Advantages

‐ Improved adherence

‐ Reduced frequency and severity of 
exacerbations

‐ Reduced healthcare costs

‐ Only one maintenance inhaler needed

‐ Reduced landfill

‐ Gas-free delivery

‐ Compatible with ICS/LABA use for 
symptom relief

Disadvantages

‐ Reduced adherence, including 
discontinuation of maintenance 

therapy

‐ Need for multiple inhalers

‐ Inhaler technique errors
Disadvantages

‐ Limited capacity for treatment 
flexibility

Potential advantages and disadvantages of open and closed 
triple inhaled therapies

Chapman et al. Can J Respir Crit Care Sleep Med. 2023; 
https://doi.org/10.1080/24745332.2023.2237972 
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How common is severe asthma?

Hekking et al, JACI 2015



Fitzgerald et al. CANADIAN JOURNAL OF RESPIRATORY, CRITICAL 
CARE, AND SLEEP MEDICINE 2017, VOL. 1, NO. 4, 199–221 



 Lancet 2023; 401: 858–73 



Prevalence of Comorbidities in Adults with Severe Asthma: Results from the International Severe
Asthma Registry (ISAR)G. Scelo et al. ATS 2022



Comorbidities- ISAR PRISM

ATS 2022



Optimisation of severe asthma control

• Reduction of exacerbations

• Limit OCS exposure

• Optimize lung function

• Comorbidities are highly prevalent and need to be treated

• T2 related

• OCS related

• Mimicking/exacerbating asthma 

42
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Reduction in mortality



Risk factors of exacerbations and 
mortality in adult asthma
Objective 4



Uncontrolled Asthma Poses a Cumulative 
Burden on Patients

AE, adverse event; ED, emergency department; FEV1, forced expiratory volume in 1 second; HRQoL, health-related quality of l ife
1. GINA. Pocket guide for asthma management and prevention. 2019. Available at: https://ginasthma.org/wp-content/uploads/2019/04/GINA-2019-main-Pocket-Guide-wms.pdf. 
Accessed June 2019; 2. Khan A, et al . Ann Allergy Asthma Immunol. 2018;121:S44. Abstract no. P220; 3. Miller MW, et al. Respir Med. 2007;101:481–489; 
4. Dougherty RH, et al. Clin Exp Allergy. 2009;39:193–202; 5. Haselkorn T, et al. J Allergy Clin Immunol. 2009;124:895–902; 6. Pola-Bibian B, et al. J Investig Allergol Clin Immunol. 
2017;27:238–245; 7. Bai TR, et al. Eur Respir J. 2007;30:452–456; 8. Lee LK, et al. J Asthma. 2018;55:208–219; 9. Sears M. J Allergy Clin Immunol. 2008;122:662–668

Uncontrolled persistent 
asthma results in 
exacerbations1

• Exacerbation prone4

• Leading to hospitalizations 
and/or ED visits5,6

• Necessitating frequent 
OCS use4–6

Recent exacerbations increase 
risk of future exacerbations by 
nearly 6-fold3

• Medication AEs 
(eg OCS)1

• Greater annual decline 
in lung function7

• Significant decreases 
in HRQoL8

• Mortality9

Frequent exacerbations lead to 
long-term complications

Low FEV1 is a strong 
independent predictor of risk
of exacerbations, regardless of 
symptom  frequency1,2



ISAR PRISM



Oral Corticosteroid (OCS) Use Associated with Increased Risk 
of Comorbidities among Adults with Asthma

Skov IR, et al. Eur Respir J 2022; 60: 2103054

Use stratified: low use ⩽500 mg, medium use >500–2000 mg and high use >2000 mg)

• Danish registers during 1999–2018 and followed prospectively in an open-cohort design 

• Even at low cumulative exposure over the course of 20 years, OCS use was associated with increased risk of 
comorbidities, mortality and unscheduled hospital visits

Reducing the need for OCS use is pivotal in asthma management.



Twenty-Year Cumulative OCS Use Associated with 
increased Risk of Mortality among Adults with Asthma

Skov IR, et al. Eur Respir J 2022; 60: 2103054; OCS: oral corticosteroids

Nationwide Danish asthma 
population
• OCS users (n=30,352) 
• OCS nonusers (n=121,408) 

High use >2000 mg
Medium use >500-2000 mg
Low use < 500 mg
Nonusers

C
u

m
u
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 m

o
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y 
(%

)

At risk (n):
Nonusers
Low use < 500 mg
Medium use >500-2000 mg
High use >2000 mg

OCS users have 2.2X 
higher mortality than 
nonusers. 
High users=5.58X

Causes of mortality: respiratory specific (1/3), mostly 
dying from comorbid conditions/treatment side effects 
(CVD (20%), endo, neuro, mental disorders)



Poor Lung Function Is a Significant Predictor of Future Severe 
Asthma Exacerbations

CI=confidence interval; FEV1=forced expiratory volume in 1 second; SABA=short-acting beta-agonist.
*Defined as a hospitalization, emergency department visit, or a course of corticosteroids at 12 months. †P<0.001

Data from analysis included patients from TENOR study with baseline and month 12 study visits and those with complete baseline data to classify asthma control based on the impairment 
domain of the 2007 NHLBI guidelines.

Predictor of Severe Exacerbation Risk at Month 12 in Patients Aged ≥12 Years 

With Severe or Difficult-to-Treat Asthma From TENOR Study (N=2,094)

0 0,5 1 1,5 2 2,5 3 3,5 4

2.93 (95% CI: 2.38-3.61)†

1.49 (95% CI: 1.19-1.85)†

1.66 (95% CI: 1.34-2.06)†

Exacerbation at 

Baseline* 

SABA Use 

FEV1 <60% Predicted

Increased Risk Reduced Risk 

Odds Ratio (95% CI)Impairment Domains 

References located in the speaker notes 48
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Asthma Exacerbations Correlate With Progression of 
Irreversible Airflow Limitation 

BD=bronchodilator; FEV1=forced expiratory volume in 1 second. 
Reprinted from The Journal of Allergy and Clinical Immunology: In Practice, volume 3/issue 5, Matsunaga K, et al. Progression of Irreversible Airflow Limitation in Asthma: Correlation with 

Severe Exacerbations, pp 759-764.e1. Copyright © 2015, with permission from Elsevier.
Exacerbations defined as events outside the patient’s usual range of day-to-day asthma variation, requiring a change in controller therapy.  
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Change in Lung Function Over Time in Patients 
With Controlled and Uncontrolled Asthma

BD Reversibility Over Time in Patients 
With Controlled and Uncontrolled Asthma
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Soremekun S, et al. Thorax 2022;0:1–10. 

• This 20-year-long, UK-wide observational study of patients with active asthma managed in primary care demonstrates that asthma 
exacerbations are associated with faster lung function decline. 

• Achieving better control decreases the likelihood of lung function decline in any age.

Adjusted 20-year Peak Expiratory Flow (PEF) Trajectories (L/Year) by Annual Exacerbation Rate (AER) Stratified by Patient Age at Baseline

Asthma Exacerbations Associated with Faster Lung Function Decline

Early identification and intervention of patients with asthma is of value.

A age 18-24 at baseline B age 25-39 at baseline C age 40+ at baseline

Years of follow-up

AER 0/year AER > 1-2/year AER > 0-1/year AER > 2/year

PE
F 

(L
/m

in
)

PE
F 

(L
/m

in
)

PE
F 

(L
/m

in
)

Years of follow-up Years of follow-up

n=16,482 n=32,892 n=59,808



Risk factors for asthma exacerbations

GINA 2023



Risk factors for asthma death

GINA 2023



Lung Function Decline is Associated with an Increased Mortality Risk

This 25-year prospective study of adult patients with well-
characterized asthma showed a significant increase in 

mortality mainly due to obstructive lung disease in 
comparison to matched controls.

Ali Z, et al. Chest 2013;143:1649-1655; pre-BD FEV: pre-bronchodilator forced expiratory volume

The importance of timely identification and appropriate treatment of patients with asthma is of value.

25-year follow up in adult patients with asthma (n=1075)
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Therapy for severe asthma
-biologics
Objective 3



 Lancet 2023; 401: 858–73 

Beyond inhalers…



Mr. D 66 y-o, mechanic

• Severe asthma
• Adult onset at age 58 y-o
• Possible initial trigger: ASA/NSAID
• No admission, no ICU

• CRS without NP
• Mild atopic dermatitis
• GERD
• OSA on CPAP
• Stroke in 2019
• Ex smoker, 35 p-y, discontinue at age 40
• Allergy: ASA/NSAID causing urticaria

BEC 600
IgE 958
FEV1 38-87%
ANCA neg
Asp ppt neg
Sinus CT: chronic
pansinusitis
Chest CT: small
airway disease



Mr. D- Adult onset eosinophilic/T2

1 sept. 2019 1 fevrier 2020 1 juill. 2020 1 sept. 2020 1 oct. 2021 1 janv. 2022 1 avr. 2022 1 juill. 2022 1 nov. 2022 1 fevrier 2022
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Mrs. H – allergic asthma
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Dupilumab
(Anti-IL4)

Omalizumab
(Anti-IgE)

Mepolizumab
(Anti-IL5)

Reslizumab
(Anti-IL5)

Benralizumab
(Anti-IL5R)

Tezepelumab
(Anti-TSLP)

2004                                                     2015   2016                         2018                        2020                       2022

Timeline of approvals for biologics for severe 
asthma in Canada

All categories accessible under Pharmacare



GG Brusselle, GH Koppelman. N Engl J Med 2022;386:157-171.

January 13, 2022 N Engl J Med 2022; 386:157-171
DOI: 10.1056/NEJMra2032506



January 13, 2022 N Engl J Med 2022; 386:157-171

DOI: 10.1056/NEJMra2032506

ADA
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4.9%

CRSwNP

25-60%
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50%

~25%

50-60%

40-71%



Biologics Indications in Canada Formulations available

Omalizumab
(Xolair)
$8,137-$48,824/year 
depending on dose

Allergic asthma either moderate or severe – has one or more of the following:
Asthma symptoms every day
Daily need for a rescue inhaler
2 or more asthma attacks a week
1 or more nights a week waking up with asthma symptoms
Below normal readings (less than 80%) peak flows

IgE level must be between 72-1680mcg/L
Positive skin prick test or in vitro reactivity allergen test results

Subcu: vial, pre-filled

Mepolizumab
(Nucala)

$25,269/year 

severe eosinophilic asthma - inadequately controlled with high-dose corticosteroids and an additional asthma 
controller (e.g. long acting beta₂-adrenergic agonist (LABA)
blood eosinophils count ≥ 0.15GI/L at initiation of treatment and on maintenance OCS for > 6 months 
OR blood eosinophils count ≥ 0.3GI/L in the previous 12 months +  ≥ 2 exacerbations in the previous 12 
months 

Subcu: vial, pre-filled, auto-
injector

Benralizumab
(Fasenra)
$31,015 for the first 
year and then $25,200 
for subsequent years

severe eosinophilic asthma and is 18 years or older on maintenance add on treatment
blood eosinophil count ≥ 0.3GI/L and experienced
 ≥ 2 clinically significant exacerbations in the past 12 months  
OR  
blood eosinophil count ≥ 0.15GI/L and treated chronically with OCS

Subcu: vial or pre-filled

Reslizumab
(Cinqair)
$8,349-$33,394/year

severe eosinophilic asthma and is 18 years or older
inadequately controlled with medium to high dose of inhaled corticosteroids and an additional asthma 
controller(s) (e.g. LABA)
blood eosinophil level count of ≥ 0.4 GI/L at initiation of treatment

IV

Dupilumab
(Dupixent)

$25,000/year

severe eosinophilic asthma or OCS dependent asthma 
inadequately controlled with medium to high dose of inhaled corticosteroids and an additional asthma 
controller AND for Fast start program Blood EOS ≥300 cell/uL, and ≥2 exacerbations, OR OCS dependence and 
blood EOS ≥150 cell/uL

Subcu: Pre-filled syringes
SA : 400 mg initial dosem then 200 mg q2w
SA+OCS, AD or CRSwNP: 600 mg initital dose 
then 300 mg q2w

Tezepelumab
(Tezspire)
$26 000/year

Severe asthma and is 12 years or older
Inadequately controlled with high dose ICS (minimum 500 mcg fluticasone proprionate or equivalent) and an 
additional asthma controller(s) (e.g. LABA)
Has experienced two or more clinically significant asthma exacerbations in the past 12 months (Systemic 
corticosteroids for at least three days, emergency room visit, or hospitalization)

Subcu
210 mg Q 4 weeks





LUMINANT: assessing response in severe asthma

Biologic Responders And Super-responders in the International Severe Asthma 
Registry  ATS 2023



LUMINANT: assessing response in severe asthma



J Allergy Clin Immunol 2020;145:757-65.



BEAM - remission



Responders/Remission

• Similar biomarkers in patients initiating biologics or not
• But less LTOCS and exacerbations in non initiators

• 5.3% of biologic initiators would have met basic criteria for clinical 
trial

• More chance to have super responders if initiated on biologics

• Remission: 
• 1 out of 5 patients initiated on biologics

• Less likely of higher exacerbations and longer asthma duration

2024-02-07 69



Severe asthma

• Importance of SA diagnosis and co-existing diseases –
adherence/education/interdisciplinary approach/Phenotype

• Significant overlap in biologic eligibility
• T2 high asthma phenotype
• reassess periodically and switch as needed

• Biologics: 
• Reduction in exacerbation ~ 50-70%
• Weaning OCS ~ 50% 
• Stabilize or improve lung function (~150 ml)
• Decrease symptoms/disease burden
• Remission in 10-40%

• OCS life long: target < 2g (ideally < 0.5g) as risks++
• Lung function: influence on exacerbations and mortality



ISAR- Socioeconomy disparity in 
severe asthma
Objective 5



ISAR Global Reach – 28 Countries across 5 Continents
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Total number of patients worldwide: 17,582

Total number of Canadian patients: 442









Journal of Asthma and Allergy 2021:14 1375–1388 

Cohort of 127 040 patients with asthma 

Socioeconomic status : 

• UK 2011 Indices of Multiple Deprivation (IMD)

• IMD score calculates the relative deprivation of small 

areas by taking a weighted average across seven 

domains (income, employment, health, education, 

housing, crime, and living environment). 





Patients from more deprived areas had: 

• poorer asthma disease control, 

• lower peak flow, and 

• increased exacerbations. 

There was evidence that the magnitude of socio- 

economic disparities were elevated among 

• older patients and 

• ethnic minority groups. 



Conclusions

• Education
• Optimization of control and 

prevention of future risks
• Comorbidities highly prevalent
• Environment friendly inhalers if 

appropriate
• OCS burden: comorbidities and 

mortality
• Lung function to maintain to 

prevent exacerbations and 
mortality

• Mild asthma
• Consider ICS/Form as needed

• Moderate to Severe: 
• Consider SITT

• Severe asthma: 
• Referral for phenotyping and 

consideration of biologics

• Remission: 
• Target for more severe asthma 

patients with biologics

• Deprived area: lower asthma 
control, lower lung function and 
higher exacerbations rate



Global Variability in Administrative Approval Prescription Criteria for Biologic Therapy in 

Severe Asthma
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Biologic prescription criteria differed substantially across 28 
countries from five continents. Blood eosinophil count 
thresholds (usually ‡300 cells/mL) and exacerbations were key 
requirements for anti-IgE/antieIL-5/5R prescriptions in around 
80% of licensed countries. Most countries (40% for dupilumab 
to 54% for mepolizumab) require two or more moderate or 
severe exacerbations, whereas numbers ranged from none to 
four. Moreover, 0% (for reslizumab) to 21% (for omalizumab) of 
countries required long-term oral corticosteroid use. The BACS 
highlighted marked between-country differences in ease of 
access. For omalizumab, mepolizumab, benralizumab, and 
dupilumab, only two, one, four, and seven countries, 
respectively, scored equal
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