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Problem Statement

• Estimated to affect as many as 339 million people worldwide

The Global Asthma Report. The Global Asthma Network; 2018. Available from: 

http://www.globalasthmareport.org/Global%20Asthma%20Report%202018.pdf . [Last accessed on 2021 Feb 12].

.
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Prevalence and attributable health burden of chronic respiratory diseases, 1990–2017: a systematic analysis for the

Global Burden of Disease Study, Lancet 2017
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• Second most prevalent 
chronic respiratory 
disease

• Second leading cause of 
morbidity and death



The burden of chronic respiratory diseases and their heterogeneity across the states of India: the Global Burden of 

Disease Study 1990–2016. Lancet 2018
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• Among India’s 1.31 billion people, about 6% of children and 2% of adults 
have asthma[1]

• It was estimated that an appalling 139.45 billion Indian rupees have been 
spent on the treatment of asthma in the year 2015 alone[2]

1. The Global Asthma Report. The Global Asthma Network; 2018. Available from: 

http://www.globalasthmareport.org/Global%20Asthma%20Report%202018.pdf . [Last accessed on 2021 Feb 12].

2. Agarwal R et al, Lung India 2015;32:S342
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© Global Initiative for Asthma, www.ginasthma.org

GINA 2019 7



Timeline for SABA position changes in asthma management according to the GINA guidelines 1995–2019. ICS inhaled
corticosteroids, LABA long acting beta2 agonist, RABA rapid acting beta2 agonist, SABA short acting beta2 agonist, SMART
single inhaler maintenance and rescue therapy, MART maintenance and rescue therapy, BUD budesonide, BDP
beclomethasone, FORM formoterol

8
Lipinska et al, Clin Transl Allergy 2020



GINA 2020, Box 3-5A
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ICS-formoterol is the 
preferred reliever for 
patients prescribed 

maintenance and reliever 
therapy. For other 

ICS-LABAs, the reliever 
is SABA

GINA 2020, Box 3-5A
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GINA 2020



Population Intervention Outcome

N= 3849,

12 years of age or older with 
mild asthma
needing GINA step 2 treatment

Double-blind, randomized, 
parallel group, 52-week, phase 
3 trial

Randomly assigned to one of 3 
regimens: 

A = Placebo BD + TERBU as 
needed
B = Placebo BD + BUD-FORM as 
needed
C = BUD BD + TERBU as needed

Primary: Long term efficacy of 
as needed BUD-FORM vs as 
needed TERBU; measured by 
the weeks of well-controlled 
asthma.
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Evidence

SYGMA 1, O’Byrne et al, NEJM 2018



With respect to the mean 
percentage of weeks with 
well-controlled asthma
per patient, BUD-FORM 
was superior to TERBU 
(34.4% vs. 31.1% of weeks 
but inferior to BUD 
maintenance therapy 
(34.4% and 44.4%,)
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SYGMA 1, O’Byrne et al, NEJM 2018



Exacerbation rates with 
the two BUD-containing 
regimens were similar 
and were lower than 
the rate with TERBU 
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SYGMA 1, O’Byrne et al, NEJM 2018



BUD-FORM used as needed 
prolonged the time to the 
first severe exacerbation, as 
compared with TERBU used 
as needed

The results in the BUD-
FORM group did not differ 
significantly from those in 
the BUD maintenance group

The median metered daily 
dose of inhaled GC in the 
BUD-FORM group (57 μg) 
was 17% of the dose in the 
BUD maintenance group 
(340 μg).
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SYGMA 1, O’Byrne et al, NEJM 2018



Population Intervention Outcome

N= 4176,
12 years of age or older 
with mild asthma 
needing GINA step 2 
treatment

Double-blind, 
randomized, parallel 
group, 52-week, phase 
3 trial

Randomly assigned to 
one of two regimens: 

A = Placebo BD + BUD-
FORM as needed

B = BUD BD + TERBU as 
needed

Primary: Rate of severe 
exacerbations

SYGMA 2,  Bateman et al, NEJM 2018
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SYGMA 2,  Bateman et al, NEJM 2018



BUD-FORM used as 
needed was noninferior to
BUD maintenance therapy 
for severe exacerbations.
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SYGMA 2,  Bateman et al, NEJM 2018



• Change from baseline in 
the FEV1 both before 
and after bronchodilator 
use was less in the BUD-
FORM than in the BUD  
group 

• ACQ-5 score decreased  
over time in each group. 
Decrease in the BUD-
FORM group was less 
than in the BUD group
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SYGMA 2,  Bateman et al, NEJM 2018



Additional Evidence
Population Intervention Outcome Conclusions

N= 668, 18 to 75 years 
of age

52-week, randomized, 
open-label, parallel-
group, controlled trial

Randomly assigned to 
one of 3 treatment 
groups: 

A= ALBU as needed 

B= BUD BD + as-needed 
albuterol 

C= BUD–FORM as 
needed 

Primary outcome:  
Annualized rate of 
asthma exacerbations.

Annualized 
exacerbation rate in the 
BUD–FORM group was 
lower than that in the 
ALBU group and did not 
differ significantly from 
the rate in the BUD 
group 

The number of severe 
exacerbations was 
lower in the BUD–
FORM group than in 
both the ALBU group  
and the BUD group

The mean (±SD) dose of 
inhaled budesonide was 
107±109 μg per day in 
the BUD-FORM group 
and 222±113 μg per day 
in the BUD group

START, Beasley et al, NEJM 2019
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Population Intervention Outcome Conclusions

N= 890,

adults aged 18–75 
years

52-week, open-
label, parallel-
group, multicentre, 
superiority, RCT

Randomly assigned 
to one of two 
regimens: 

A= BUD-FORM as 
needed 

B= BUD BD + TERBU 
as needed

Primary outcome: 
No. of severe 
exacerbations per 
patient per year

Severe 
exacerbations per 
patient per year 
were lower with as-
needed BUD-FORM 
than with 
maintenance BUD  
as needed 

PRACTICAL, Hardy et al, Lancet 2019
20



• Uncontrolled asthma 

– Frequent symptoms and/or flare-ups (exacerbations)

– Many of these patients may potentially have mild asthma, i.e. their 
asthma could be well-controlled with low dose ICS, if taken regularly

• Difficult-to-treat asthma (not difficult patients!)

– Asthma uncontrolled despite prescribing high dose preventer treatment

– Contributory factors may include incorrect diagnosis, incorrect inhaler 
technique, poor adherence, comorbidities

© Global Initiative for Asthma, www.ginasthma.org

GINA 2019
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© Global Initiative for Asthma, www.ginasthma.org

How common is severe asthma?

Hekking et al, JACI 2015
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Overview of evaluation of patients with severe 
asthma

Schoettler et al, CHEST 2019



• Two major risk factors that contribute to severe asthma are genetics and 
environmental exposures 

• modulate immune responses

• often interact in complex manners that are not fully understood

• certain endotypes converge in severe asthma.

25

Schoettler et al, CHEST 2019
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Schoettler et al, CHEST 2019



27P. Santus et al, 

Pharmacological Research 2019
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Papi et al, 

Lancet 2018
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Schoettler et al, CHEST 2019
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Schoettler et al, CHEST 2019
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Pelaia et al, Front Immunol 2020
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Pelaia et al, Front Immunol 2020



Real-World Effectiveness and the Characteristics of a ‘Super-
Responder’ to Mepolizumab in Severe Eosinophilic Asthma
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Kavanagh et al, Chest 2020

Population Intervention Outcome

N=130,

Severe Eosinophilic 
Asthma

Design: Retrospective 
analysis

Patients who did not 
complete ≥24
weeks of benralizumab 
treatment were excluded 
from the analysis.

Benralizumab Response to
treatment: as a reduction 
of ≥50% in annualised 
exacerbation rate (AER) 
or in mOCS dose after 48 
weeks of treatment. 

Super-response: zero 
exacerbations and no 
mOCS for asthma.
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Kavanagh et al, Chest 2020



Conclusions:

• In a large real-world SEA cohort, benralizumab led to significant 
improvements in all clinical outcome measures

• A lack of response was seen in a minority (N=18) and should be 
investigated
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Kavanagh et al, Chest 2020



EMERGING BIOLOGICAL
THERAPIES IN CLINICAL DEVELOPMENT

37

Pelaia et al, Front Immunol 2020
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Hinks et al, 

ERJ 2020



How common is type-2 low asthma? 

• A normal sputum eosinophil count is seen in 25% of patients with 
untreated symptomatic asthma and 40-50% of patients with asthma 
treated with high doses of ICS

• Type-2 low asthma may be more common in mild-to-moderate disease, 
with estimates of 64-73% with a single sputum sample, and even with 
repeated sampling this may be approximately half of asthmatics 

39

Hinks et al, ERJ 2020



• Sputum neutrophilia is often defined as ≥61% or ≥73% neutrophils on a 
cytospin. The optimal cut-off might differ according to local air pollution 
levels

• For sputum eosinophilia several definitions have been used including cut-
offs of 1%, 2%, 3%

• However for the purposes of identifying non-eosinophilic asthma a lower 
cut off for sputum eosinophils of <2% may be more specific, and has been 
adopted in recent clinical trials and GINA guidelines.
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Hinks et al, ERJ 2020



What are the clinical characteristics of type-2 low asthma, beyond an 
absence of type-2 biomarkers? 

A characteristic feature is a lack of response to systemic corticosteroids
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Hinks et al, ERJ 2020



Non-eosinophilic asthma is associated with

• female sex 

• obesity

• non-atopic status 

• adult onset symptoms

• smoking

• occupational exposures to low-molecular weight compounds

• and elite athletics

42

Hinks et al, ERJ 2020
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Suggested algorithm for defining type-2 low asthma in clinical practice.

Hinks et al, ERJ 

2020



• In difficult-to-treat and severe asthma systemic corticosteroid prescribing 
is common, with up to 60% of treatment refractory asthmatics in a UK 
series receiving oral corticosteroids 

• In symptom-predominant asthma phenotypes, or those with fixed airflow 
limitation, overtreatment with systemic corticosteroids can occur with 
inappropriate escalation of oral corticosteroids
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Hinks et al, ERJ 2020



• Adjusting ICS doses based on sputum eosinophil or FeNO effectively 
decreases exacerbations

45

Petsky HL et al, Thorax 2018



Population Intervention Comparison Outcome

N=301,

Adults (18–80 years 
of age) with severe
asthma (GINA steps 4 
and 5) and FENO of 
less than 45 ppb at 12 
specialist severe 
asthma centres across 
England, Scotland, 
and Northern Ireland

Biomarker based 
(FeNO, eosinophils 
and periostin) 
adjustment of GC 
dose

Randomly assigned 
(4:1) to either the 
biomarker strategy 
group or the control 
group

Proportion of patients 
with any reduction in 
oral or inhaled GC 
dose at any point 
over the 48 weeks of 
the study

46

LG Heaney et al, Lancet 2020



Interpretation 

Study could not show a greater proportion of patients on a lower GC dose by 
means of a biomarker-based strategy in severe asthma compared with GC 
adjustment based on symptoms and previous exacerbation history

47

LG Heaney et al, Lancet 2020
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Hinks et al, ERJ 2020
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Hinks et al, ERJ 2020



• Few studies have investigated proteomics in severe asthma

• Despite little difference in clinical characteristics, current smoker 
asthmatics were distinguishable from ex smoker asthmatics subjects at 
the sputum proteomic level when sputum supernatants were compared

• Smokers in this study had increased levels of colony-stimulating factor 2 
protein in their sputum, and ex-smokers had increased levels of CXCL8, 
neutrophil elastase, and azurocidin 1

50

K Takahashi et al, ERJ 2018



• Neutrophilic asthma is associated with airway colonisation by bacteria 
including Haemophilus influenzae and Moraxella catarrhalis, which might 
induce Th17 responses

• Microbiome studies have also linked neutrophilic asthma with the 
presence of H. influenzae and of a reduced microbial diversity, suggesting 
dominance of a single airway pathogen 

• Larger microbiome studies are needed to determine the exact role these 
bacteria play
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Hinks et al, ERJ 2020



Sublingual Immunotherapy for Asthma

52

Fortescue R et al, Cochrane Database of Systematic Reviews 2020

Objective Population

To assess the efficacy and safety of 
SLIT compared with placebo or 
standard care for adults and 
children with asthma

66 studies, involving 7944 people

Most double-blind and placebo-
controlled, and recruited 
participants with mild or 
intermittent asthma, often with 
comorbid allergic rhinitis

23 studies recruited adults and 
teenagers; 
31 recruited only children; 
3 recruited both; 
and 9 did not specify
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Fortescue R et al, Cochrane Database of Systematic Reviews 2020
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Fortescue R et al, Cochrane Database of Systematic Reviews 2020



Conclusions

• Evidence for important outcomes such as exacerbations and QoL remains
too limited to draw meaningful conclusions about the efficacy of SLIT for
people with asthma

• Trials mostly recruited mixed populations with mild and intermittent
asthma and/or rhinitis and focused on non-validated symptom and
medication scores

• SLIT may be a safe option for people with well-controlled mild-to-
moderate asthma and rhinitis who are likely to be at low risk of serious
harm; role of SLIT for people with uncontrolled asthma requires further
evaluation

55

Fortescue R et al, Cochrane Database of Systematic Reviews 2020
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Population Intervention Comparison Outcome

N=40,

Severe asthma 
patients between 18 
and 65 years old

Design: RCT in two 
centers (UK/ 
sNetherlands each)

BT Patients were 
randomized into 

A= immediate BT 
treatment and 

B= 6 months delayed 
BT treatment control 
group (1:1 ratio, n=20 
per group).

1.To assess the effect 
of BT on ASM mass 

2. To identify patient 
characteristics that 
correlate with BT-
response.

Goorsenberg et al, AJRCCM 2020



A) ASM mass % in the 
immediate group before 
and after BT showing a 
median ASM mass % of 
8.75% pre BT versus 4.14% 
post BT (53% decrease) 

B) ASM mass % in the 
delayed group before and 
after 6 months standard 
care with a median of 
ASM mass % of 7.08% at 
randomization versus 
7.56% after 6 months 
standard care (7% 
increase)
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Goorsenberg et al, AJRCCM 2020



• ASM mass at baseline, 
ASM mass after BT and 
ASM change were not 
associated with ACQ 
and/or AQLQ 
improvement

• Associations were found 
between ACQ 
improvement and 
baseline blood 
eosinophil count and 
total IgE count

58

Goorsenberg et al, AJRCCM 2020



Population Intervention Comparison Outcome

N=192 BT A. Treated: Subjects 
that received BT in a 
prior study (AIR, RISA, 
or AIR2)

B. Control: Subjects 
that participated in 
prior study (AIR) or 
(RISA) but did not 
receive BT.

C. Sham: Subjects that 
participated in the AIR2 
study, were blinded and 
did not receive the 
treatment.

A. Primary Safety 
Endpoint: Absence of 
clinically significant 
post-treatment 
respiratory changes 
defined as 
bronchiectasis and 
bronchostenosis from 
Baseline (pre-BT) CT.

B. Primary 
Effectiveness: 
Endpoints at 10 or more 
years following the 
subjects' last BT 
procedure; Asthma 
Exacerbations, ER Visits, 
Hospitalizations, and 
respiratory Serious 
Adverse Events. 59

R Chaudhuri et al 

Lancet Respir Med 2021



• Participants had 0·82  
severe exacerbations 
per participant (AIR2 
data only) 12 months 
before BT  compared 
with 0·47 during the 
first year after BT and 
0·31 during year 5 
after BT, both of 
which were 
significantly reduced 
compared with 12 
months before BT

• During the 12 months 
before the BT10+ 
visit, there were 0·58 
severe exacerbations 
per participant, which 
was significantly more 
than during year 5 
after BT but not 
significantly different 
from year 1 after BT 60

R Chaudhuri et al 

Lancet Respir Med 2021



• Compared with the 
12 months before BT, 
the number of 
hospital emergency 
department visits per 
participant was lower 
at year 1 after BT, 
year 5 after BT, and 
during the 12 months 
before the BT10+ visit  

• However, the rate of 
hospital emergency 
department visits was 
significantly higher 
during the 12 months 
before the BT10+ visit 
than during year 1 
and year 5 after BT

61

R Chaudhuri et al 

Lancet Respir Med 2021



Compared to the 12 
months before BT, the 
rates of admissions to 
hospital for asthma were 
lower at year 5 and 
during the 12 months 
before the BT10+ visit
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R Chaudhuri et al 

Lancet Respir Med 2021



• Mean AQLQ scores 
increased from 4·73 
to 5·86 by 12 weeks 
after BT, and this 
improvement was 
sustained for 10 years 
or more after 
treatment

• ACQ scores dropped 
from 1·86 to 1·17 by 
12 weeks after BT, 
and improvements in 
these scores also 
persisted for 10 years 
or more 
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R Chaudhuri et al,  Lancet Respir Med 2021



• All but one instance of bronchiectasis was classified as mild; 
one case was classified as moderate

• Clinical symptoms of bronchiectasis (chronic cough, 
increased sputum, and recurrent infections) were not 
present in these participants

64

R Chaudhuri et al,  Lancet Respir Med 2021



Interpretation

Efficacy of bronchial thermoplasty is sustained for 10 years or more, with an
acceptable safety profile

Bronchial thermoplasty is a long-acting therapeutic option for patients with
asthma that remains uncontrolled despite optimised medical treatment

65

R Chaudhuri et al,  Lancet Respir Med 2021



Population Intervention Comparison Outcome

N=68 BT Group 1: those with a 
baseline 
prebronchodilator 
FEV1 % predicted < 
50% (n = 32) or 

Group 2: those with an 
FEV1 > 50% (n = 36)

Effectiveness: 6 
months post-BT by the 
change in ACQ score 
from baseline. 

Safety: Adverse event 
noted if:
1. For any reason, a 
patient stayed in 
hospital beyond the 
elective 24-hour 
admission 

2. Patient attended the 
ED or readmitted to 
hospital, for any 
reason in the 30 days 
after any BT treatment

66

Langton D et al, CHEST 2020
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• In both cohorts improvements were observed in ACQ score, the 
weaning of oral corticosteroids, exacerbation frequency, and 
reduction in reliever medication requirement

• The magnitude of the improvements was not statistically different 
between the two groups

Langton D et al, CHEST 2020



Safety Outcomes

• Of the 204 procedures performed, there were 10 occasions (4.9%) when 
patients stayed in hospital longer than the electively planned 24-hour stay

• The reasons for the longer hospital stays were asthma (7), lobar collapse in 
the treated area (2), and a pneumomediastinum (1)

• On 4 of these 10 occasions, patients were observed in an ICU; assisted 
ventilation was never required

• Of these 10 occasions, 9 were related to group 2 (FEV1 > 50%) and only 1 
occasion was related to a group 1 patient
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Langton D et al, CHEST 2020



• There were 9 occasions when patients were readmitted to hospital for any 
cause within 30 days of a procedure (4.4% readmission rate)

• Reasons included lower respiratory tract infection (4), asthma  
exacerbation in (3), urinary retention(1), and melena(1)

• Of these nine events, 5 were related to group 1 patients and 4 to group 2 

• All patients made a complete recovery from their adverse event

• There were no deaths for any reason during follow-up
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Langton D et al, CHEST 2020



Conclusions

BT can confidently be offered to patients with asthma with an FEV1 30% to 
50% predicted without risk of more frequent or more severe adverse events, 
and with the expectation of the same degree of response as patients with 
better lung function
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Langton D et al, CHEST 2020



Summary

• Asthma represents one of the most rapid and active area of research

• Personalized medicine represents the future 

• Focus is on endotypes and phenotypes, biomarkers, novel treatments such 
as biologicals, bronchial thermoplasty and real-life studies 
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