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Evolving Concepts of Asthma

(Marc Gauthier, Anuradha Ray, and Sally E. Wenzel AJRCCM 2015)



Yes it is achievable: poor control asthma

No it is not achievable: severe asthma

(ERS/ATS)

Severe if achieved
only at maximal
traetment regimens





RELIEVER: As-needed low-dose ICS-formoterol

RELIEVER: As-needed short-acting β2-agonist

Personalized asthma management
Assess, Adjust, Review
for individual patient needs

Symptoms 
Exacerbations  
Side-effects 
Lung function
Patient satisfaction

Confirmation of diagnosis if necessary 
Symptom control & modifiable
risk factors (including lung function)
Comorbidities
Inhaler technique & adherence 
Patient preferences and goals

CONTROLLER and
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol 
as reliever reduces the risk of 
exacerbations compared with 
using a SABA reliever

Other controller options 
for either track

STEPS 1 – 2
As-needed low dose ICS-formoterol

STEP 3
Low dose 
maintenance 
ICS-formoterol

STEP 4
Medium dose 
maintenance 
ICS-formoterol

Treatment of modifiable risk factors 
and comorbidities
Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks) 
Education & skills training

STEP 5
Add-on LAMA
Refer for phenotypic 
assessment ± anti-IgE, 
anti-IL5/5R, anti-IL4R 
Consider high dose
ICS-formoterol

Low dose ICS whenever Medium dose ICS, or 
SABA taken, or daily LTRA,    add LTRA, or add
or add HDM SLIT HDM SLIT

Add LAMA or LTRA or 
HDM SLIT, or switch to
high dose ICS

Add azithromycin (adults) or 
LTRA; add low dose OCS 
but consider side-effects

STEP 1
Take ICS whenever  
SABA taken

STEP 2
Low dose 
maintenance ICS

STEP 3
Low dose 
maintenance  
ICS-LABA

STEP 4
Medium/high
dose maintenance  
ICS-LABA

STEP 5
Add-on LAMA
Refer for phenotypic 
assessment ± anti-IgE, 
anti-IL5/5R, anti-IL4R 
Consider high dose
ICS-LABA

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a 
regimen with SABA reliever, 
check if the patient is likely to be 
adherent with daily controller
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Adults & adolescents 
12+ years

GINA 2021, Box 3-5A
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What proportion of adults have severe asthma?

GINA 2021, Box 3-15

Data from Hekking et al, JACI 2015 

ICS: inhaled corticosteroids; LABA: long-acting beta2-agonist; OCS: oral corticosteroids
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Inhalers. Handling errors is associated with 
increased asthma symptoms

(Giraud et al. ERJ 2002)
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SABA and Clinical outcomes

*1. Global Initiative for Asthma. 2019 GINA Report, Global Strategy for Asthma Management and Prevention. 
http://www.ginasthma.org. Accessed 12 June 2019.; 2. Schatz M, et al. J Allergy Clin Immunol. 2006;117:995-1000.
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Subjects (n) Treatment group Mortality

Rabe et al. Lancet 
2006

3394 SMART (N=4) 0%

Papi et al. Lancet 
Resp Med 2014

866 As needed in 
moderate asma

0%

Bateman et al. 
AJRCCM 2004

3421 GOLD ICS/LABA 0%

Papi et al. Lancet 
Resp Med 2013

1714 MART (N=3) 0%

Pauwels RA 
Lancet 2003

7241 Mild (N=11 1 in 
placebo related
to asthma) 0%

Greening et al. 
Lancet 1994

429 Mild/Moderate 0%

Limitations
‐ Rare events/underpowered sample size
‐ Short duration of follow up
‐ Comorbidites
‐ RCT biased/placebo effect

(from O’Byrne ERJ 2019)

Mortality in mild/moderate and severe asthma: evidence from RCTs
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(2018)



Asthma exacerbations increase with the presence of co‐morbid Type 2 
inflammatory diseases

12. Blakey JD, et al. J Allergy Clin Immunol Pract. 2017;5:1015–1024.
13. Denlinger LC, et al. Am J Respir Crit Care Med. 2017;195:302-313.
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Days since randomisation

Patients with  
exacerbations (%)
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P < 0.005

P < 0.01

P < 0.0001

Maintenance Bud/form 160/4.5 µg bid + as needed:

Bud/form

Formoterol

SABA

Rabe KF, et al. Lancet 2006

SMART & MART



CHAMPION: SMART vs. physicians free choice of 
conventional best practice (a pooled analysis)

BUD/FORM SMART 160/4.5 µg bid + as needed (n = 3883) 
No treatment changes permitted

Physicians’ choice of CBP (n = 3864)
Dose titration/add‐on therapy permitted (investigators’ choice of treatment)

Randomisation

Usual ICS‐
containing 
regimen

Optional  
run‐in 

Physicians’ choice of CBP
BUD/FORM SMART

15% decrease with 
BUD/FORM SMART 

p=0.02

Demoly P et al. Respir Med 2009; 103: 1623–32.
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 Step 5 recommendations for add-on LAMA have been expanded to include combination 
ICS-LABA-LAMA, if asthma is persistently uncontrolled despite ICS-LABA 
 Add-on tiotropium in separate inhaler (ages ≥6 years)
 Triple combinations (ages ≥ 18 years): beclometasone-formoterol-glycopyrronium; fluticasone 

furoate-vilanterol-umeclidinium; mometasone-indacaterol-glycopyrronium

 Lung function: 
 Adding LAMA to medium or high dose ICS-LABA modestly improves lung function (Evidence A) 

but not symptoms

 Severe exacerbations
 In some studies, add-on LAMA modestly increased the time to severe exacerbation requiring 

OCS (Evidence B)
 For patients with exacerbations, it is important to ensure that the patient receives sufficient ICS, 

i.e. at least medium dose ICS-LABA, before considering adding a LAMA

Add-on long-acting muscarinic antagonists (LAMA)

ICS: inhaled corticosteroids; LABA: long-acting beta2-agonist; LAMA: long-acting muscarinic antagonist; OCS: oral corticosteroids
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(2014)



Biomarkers & Variability

(Srinivas J Asthma 2012) Mathur SK Ann Allergy Asthma Immunol 2016
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Low adherence to inhaled corticosteroids/long‐acting
β2‐agonists and biologic treatment in severe asthmatics
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 When assessing eligibility, repeat blood eosinophils if low at first assessment
 One study found that 65% patients on medium or high dose ICS-LABA shifted their eosinophil 

category during 12 months’ follow-up (Lugogo et al, Ann Allergy Asthma Immunol 2020)

 Additional indications for these therapies in Europe and/or USA have been listed
 Omalizumab: chronic idiopathic urticaria, nasal polyposis
 Mepolizumab: hypereosinophilic syndrome, eosinophilic granulomatosis with polyangiitis (EGPA)
 Benralizumab: no additional indications at present
 Dupilumab: chronic rhinosinusitis with nasal polyposis (CRSwNP); atopic dermatitis

 Check local regulatory approvals and eligibility criteria 

Add-on biologic therapy for severe Type 2 asthma

ICS: inhaled corticosteroids; LABA: long-acting beta2-agonist
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