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ΒΤ – Εισαγωγικά στοιχεία



ΒΤ – Εισαγωγικά στοιχεία

Bronchial thermoplasty is the 1st licensed non-pharmacological treatment for severe

asthma

 Bronchial thermoplasty is licensed for the treatment of asthma in the USA, Europe, China

and in many other countries.

 The FDA gave premarket approval (PMA) for the Alair® bronchial thermoplasty system as a

treatment of severe persistent asthma in patients 18 years and older whose asthma is not

well controlled with ICS and LABA in 2010.

 In the European Union, the ‘Alair’ bronchial thermoplasty system has a CE Mark for the

treatment of asthma in patients 18 years and older.
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• Several mechanisms of action of BT have been proposed, including alterations to the 
structure or function of airway smooth muscle and/or other airway cells and structures 
including epithelial cells, nerves, extracellular matrix and inflammatory cells.

 Reduced airway smooth muscle mass

 Altered airway smooth muscle function, reduced airway smooth muscle contractility

 Altered airway epithelial cells, glands, nerves, extracellular matrix components

 Effects on inflammation? (reduced inflammatory cytokine secretion from airway smooth muscle)

ΒΤ – Πως δουλεύει?

The mechanism of action of this relatively new, endoscopic treatment for asthma 

is incompletely understood…..



 Reduced airway smooth muscle mass

 Altered airway smooth muscle function, reduced airway smooth muscle contractility

ΒΤ – Πως δουλεύει?

Altered Airway Smooth Muscle

12 Weeks Post-Treatment (Canine Model)

Danek et al. J Appl Physiol. 2004; 97: 1946-1953



 Reduced airway smooth muscle mass

 Altered airway smooth muscle function, reduced airway smooth muscle contractility

ΒΤ – Πως δουλεύει?

Pretolani Am.J.Respir.Crit.Care Med 2014;190 1452-4

Effect of bronchial thermoplasty on ASM area

(confirmation in n = 15 severe refractory asthmatics)



 Reduced airway smooth muscle mass

 Altered airway smooth muscle function, reduced airway smooth muscle contractility

ΒΤ – Πως δουλεύει?

Chakir et al Annals of ATS 2016

Long-Term Effects of Bronchial Thermoplasty on Airway Smooth Muscle and 

Reticular Basement Membrane Thickness in Severe Asthma



 Reduced airway smooth muscle mass

 Altered airway smooth muscle function, reduced airway smooth muscle contractility

ΒΤ – Πως δουλεύει?



 Altered airway epithelial cells, glands, nerves, extracellular matrix components

ΒΤ – Πως δουλεύει?

Pretolani Am.J.Respir.Crit.Care Med 2014;190 1452-4

Effect of bronchial thermoplasty on 

submucosal and ASM-associated nerve 

endings (PGP immunostaining) Effect of bronchial thermoplasty on

neuroendocrine epithelial cells



 Effects on inflammation? (reduced inflammatory cytokine secretion from airway smooth muscle)

ΒΤ – Πως δουλεύει?

Ryan, Fowler, Niven. J Allergy Clin Immunol. 2016 Jul;138(1):308-310



 The mechanism of action of this relatively new, endoscopic treatment for asthma is incompletely 
understood…..

ΒΤ – Πως δουλεύει?

Donovan GM. Am J Respir Cell Mol Biol. 

2018 Apr Epub ahead of print

Bronchial thermoplasty triggers global redistribution of clustered flow patterns, wherein structural changes to

the treated central airways lead to a re-opening cascade in the small airways and significant improvement in

lung function via reduced spatial heterogeneity of flow patterns

We report a probable mechanism of action for bronchial thermoplasty: alteration of lung-wide

flow patterns in response to structural alteration of the treated central airways.
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ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

1. Castro et al., AJRCCM 2010; Castro et al., AnnAAI 2011; Wechsler et al., JACI 2013

2. Pavord et al., AJRCCM 2007; Pavord et al., AnnAA 2013

3. Cox et al., NEJM 2007; Thomson et al., BMC Pulmonary Medicine 2011

4. Cox et al., AJRCCM 2006; Cox et al., AJRCCM 2010



 BT feasibility study

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Cox et al., AJRCCM 2006



 AIR study

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Cox et al., NEJM 2007



 AIR study

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Cox et al., NEJM 2007

primary endpoint secondary endpoints



 AIR study

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Cox et al., NEJM 2007

other endpoints



 RISA trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Pavord et al., AJRCCM 2007



 RISA trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Pavord et al., AJRCCM 2007

RISA trial: efficacy



 RISA trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Pavord et al., AJRCCM 2007

RISA trial: safety



 RISA trial – 5 yr FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Pavord et al, Ann Allergy Asthma Immunol 2013

Stable FEV1 - No long term effect on chest X-ray



 AIR2 pivotal trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Castro et al., AJRCCM 2010



 AIR2 pivotal trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Castro et al., AJRCCM 2010

Health care utilization



 AIR2 pivotal trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Castro et al., AJRCCM 2010

Quality of Life



 AIR2 pivotal trial

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Castro et al., AJRCCM 2010

safety



 AIR2 pivotal trial – 5 yr FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Wechsler et al, 2013 JACI (AIR2)

- Stable FEV1



 PAS2: FDA Registry: 3 yrs FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Chupp G, et al, Eur Respir J 2017



 PAS2: FDA Registry: 3 yrs FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Chupp G, et al, Eur Respir J 2017

Baseline Patient Characteristics

PAS2 enrolled subjects who may have had poorer asthma control than AIR2 subjects.

 94.7% of PAS2 subjects are considered severe asthmatics based on ERS/ATS Guidelines

Compared to AIR2, PAS2 patients at baseline

 were older

 had a higher BMI

 had higher rates of severe exacerbations and hospitalizations

 had increased steroid exposure (higher ICS doses, higher % on maintenance OCS)



 PAS2: FDA Registry: 3 yrs FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Chupp G, et al, Eur Respir J 2017

Results to 3 Years

 Data from the real world PAS2 patients (n=190) confirm the results from AIR2 in more severe asthmatics 

 At Year 3 after BT, the percentage of PAS2 subjects with severe exacerbations, hospitalizations and ER 

visits decreased significantly by 45%, 55% and 40% respectively (all p<0.005)



 PAS2: FDA Registry: 3 yrs FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Chupp G, et al, Eur Respir J 2017

Results to 3 Years

Medication usage



 PAS2: FDA Registry: 3 yrs FU

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Chupp G, et al, Eur Respir J 2017

Results to 3 Years

 No effect on pulmonary function 



 Συμπεράσματα από κλινικές μελέτες και real life εμπειρία

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Efficacy



 Συμπεράσματα από κλινικές μελέτες και real life εμπειρία

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας

Safety



 BT Ongoing Clinical Studies

ΒΤ – Δεδομένα κλινικών μελετών – real life εμπειρίας
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 How to plan?

ΒΤ – Πως γίνεται στην πράξη? Σε ποιους ασθενείς?



 How to prepare on the day of BT?
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 Check- equipment
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 How to sedate?
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 How to perform?
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 How to perform?
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 How to monitor?
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 Where BT is available?
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 Σε ποιους ασθενείς?
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 Σε ποιους ασθενείς?
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 Σε ποιους ασθενείς?

ΒΤ – Πως γίνεται στην πράξη? Σε ποιους ασθενείς?

Zervas E. et al ERJ Open Res. 2018 Mar 6;4(1)



 Mature technique but invasive and not yet widely available

 Safe on short and long term, despite increased morbidity from asthma during 
treatment

 RCT and real life data show modest improvements in asthma quality of life and 
reductions in severe exacerbations and emergency department visits 

 Mechanisms better described but not yet clearly understand

 Best responder or real non candidate? Currently in T2-low asthma and in non-
responders to targeted therapy in T2-high asthma?

 Cost effectiveness? Comparison with other innovative targeted therapies

 The future of BT? Biomarkers of response?

Συμπεράσματα
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