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What is uncontrolled asthma?

▪ Uncontrolled asthma is defined by poor symptom control and/or frequent exacerbations that 

require OCS treatment or hospitalization.

Busse WW, Kraft M. Eur Respir Rev 2022; 31: 210176.
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Interventions for uncontrolled asthma



What is uncontrolled asthma?

▪ Uncontrolled asthma is defined by poor symptom control and/or frequent exacerbations that 

require OCS treatment or hospitalization.

▪ Reason for uncontrolled asthma 

- Poor inhalation techniques 

- Poor adherence

- Trigger oversight

- Comorbidities

- Suboptimal medical care 

Busse WW, Kraft M. Eur Respir Rev 2022; 31: 210176.



Agenda

▪ Poor inhalation techniques, poor adherence - Electronic monitoring

▪ Comorbid obese condition- diet, exercise for weight loss program 

▪ Physiotherapy - Breathing technique

▪ Pulmonary rehabilitation 

▪ Bronchial Thermoplasty 

▪ Summary 



Electronic monitoring



Errors in device technique 
▪ A systematic search for articles reporting direct observation of inhaler technique by trained personnel covered the period from 

1975 to 2014. 

▪ Outcomes were the nature and frequencies of the three most common errors; the percentage of patients demonstrating correct, 

acceptable, or poor technique; and variations in these outcomes over these 40 years

Joaquin Sanchis et al. Chest 2016; 150(2): 394-406.



Asthma mobile health applications 

▪ Many asthma apps have been produced over the past decade, offering functions that span health 

education, symptom tracking, environmental alerts, and medication reminders. 

▪ The number of asthma apps continues to grow

▪ 209 English-language asthma-related apps in the Apple Store and/or Google Play in a 2015 review, 

is now over 500. 

Blanca E. Himes et al. J Allergy Clin Immunol Pract 2019; 7(8): 2535-2543.



Apps for asthma management

Blanca E. Himes et al. J Allergy Clin Immunol Pract 2019; 7(8): 2535-2543.



Inhaler-based monitoring Devices available for asthma management

Blanca E. Himes et al. J Allergy Clin Immunol Pract 2019; 7(8): 2535-2543.



Feedback on inhaler adherence and technique in severe uncontrolled asthma pts.

▪ Prospective, multicentre, randomised, controlled, open-label clinical trial, conducted between 2012.02 and 2015.12.

▪ Patients aged ⩾18 years with GINA stage 3 to 5 asthma were recruited from five specialist asthma clinics.

▪ All participants were asked to measure their peak expiratory flow (PEF) using an electronic monitor (ASMA-1, Vitalograph, Ireland) 

and to use their salmeterol/fluticasone Diskus inhaler, one puff, twice per day + Audio recording device, the INhaler Compliance 

Assessment (INCA)

Sulaiman I et al. Eur Respir J 2018; 51: 1701126. 
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Impact of electronic monitoring devices in adult with asthma

▪ Systematic review and meta-analysis to gain insight into the characteristics and clinical impact of electronic monitoring devices of 

inhalers (EMDs) and their clinical interventions in adult patients with asthma or COPD

▪ The search included PubMed, Web of Science, Cochrane, Scopus and Embase databases, as well as official EMDs websites (eight 

observational studies and ten clinical trials)

Noe Garin et al. Pharmaceuticals 2023; 16: 414.



Noe Garin et al. Pharmaceuticals 2023; 16: 414.



Noe Garin et al. Pharmaceuticals 2023; 16: 414.

Adherence in studies 3months or longer

ACT score 



Diet & exercise for weight loss program



Obesity and asthma 

▪ Obesity causes significant changes to normal lung physiology in adults.

▪ Excessive accumulation of fat in the thoracic and abdominal cavities leads to lung 

compression and an attendant reduction in lung volume.

▪ Inflammatory and metabolic changes from obesity cause airway reactivity or lung function. 

U. Peters et al. J Allergy Clin Immunol 2018; 141: 1169-79.
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▪ Systematic review/meta-analysis 

▪ Databases including CINAHL (Cumulative Index to Nursing and Allied Health Literature), Cochrane, Embase and MEDLINE were searched up 

to July 2019 for English-language studies that recorded medication use or dose in obese and healthy-weight adults with asthma.



U. Peters et al. J Allergy Clin Immunol 2018; 141: 1169-79.

▪ Systematic review/meta-analysis 

▪ Databases including CINAHL (Cumulative Index to Nursing and Allied Health Literature), Cochrane, Embase and MEDLINE were searched up 

to July 2019 for English-language studies that recorded medication use or dose in obese and healthy-weight adults with asthma.



Diet-induced weight loss on asthma control 

▪ Total of 55 obese individuals (BMI  30.0) with asthma were enrolled in the study and randomized into the diet or control groups

▪ To evaluate the effects of diet-induced weight loss on the characteristics of asthma in obese adults with asthma.

Umus Ozbey et al. J Asthma 2020; 57(6): 618-626.
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Exercise in a weight loss program on clinical control
▪ Randomized clinical trial, N=55, obese pts. 

▪ WL+S group (weight loss program) vs. WL+E (weight loss + exercise)

▪ Outcome: To examine the effect of exercise training on asthma control, quality of life, etc. 

Patriacia D. Freitas et al. Am J Respir Crit Care Med 2017; 195(1): 32-42.



Patriacia D. Freitas et al. Am J Respir Crit Care Med 2017; 195(1): 32-42.



Patriacia D. Freitas et al. Am J Respir Crit Care Med 2017; 195(1): 32-42.



Physiotherapy, pul rehabilitation



Breathing exercise for asthma control 

▪ Breathing exercises have been widely used worldwide as a non-pharmacological therapy to treat 

people with asthma. 

▪ Breathing exercises 

- the Papworth Method 

- the Buteyko breathing technique

- yogic breathing

- deep diaphragmatic breathing

▪ The training of breathing usually focuses on tidal and minute volume and encourages relaxation, 

exercise at home, the modification of breathing pattern, nasal breathing, holding of breath, lower 

rib cage and abdominal breathing.

Santino TA et al. Cochrane Database of Systematic Reviews 2020, Issue 3. Art. No.: CD001277



Breathing exercise for pts with asthma in specialist care 

▪ Adult patients with incompletely controlled asthma attending respiratory specialist clinics were randomized to usual specialist care 

(UC, n=99) or UC and BrEX (UC1BrEX, n=94) with three individual physiotherapist-delivered sessions and home exercises.

▪ To investigate the effectiveness of BrEX as adjuvant treatment on QoL in patients with uncontrolled moderate to severe asthma.

Karen H. Andreasson et al. Ann Am Thorac Soc 2022; 19(9): 1498-1506.
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Effect of respiratory muscle training in asthma

▪ Systematic review of research included up to September 2021 in PubMed/MEDLINE, PEDro, Scopus, Web of Science, CINAHL, 

LILACS, Cochrane Central Register of Controlled Trials and ClinicalTrials.gov.

▪ Eleven studies (270 participants) were included, 10 with only adults and were included in the meta-analysis.

Ana Lista-Paz et al. Annals of Physical and Rehabilitation Medicine 2023; 66: 101691.

Maximal inspiratory pressure (PImax) between IMT and control group



Long term effect of home-base PR in severe asthma

▪ Retrospective study which included 28 patients with severe asthma (61.5 ± 16.2 yrs, FEV1:51.4 ± 17.3%) and 164 matched COPD 

patients (64.3 ± 11.6 yrs, FEV1: 47.7 ± 15.5%) who had completed a home-based PR program and pursued at least 12 months of f/u.

J-M Grosbois et al. Respiratory Medicine 2019; 157: 36-41.
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Exercise tolerance, anxiety, depression and QOL



J-M Grosbois et al. Respiratory Medicine 2019; 157: 36-41.

Exercise tolerance, anxiety, depression and QOL between severe asthma and COPD 



Bronchial Thermoplasty



Bronchial thermoplasty: new therapeutic option
▪ Bronchial thermoplasty is a nonpharmacological, device-based therapy that delivers controlled thermal energy to the airway wall 

as part of a series of three bronchoscopic procedures.

▪ Approved by the US FDA for the treatment of severe persistent asthma in patients aged o18 years whose asthma is not well 

controlled with inhaled corticosteroids (ICS) and long-acting b2-agonists (LABAs) in 2010

M-C Dombret et al. Eur Respir Rev 2014; 23: 510-518.



Effectiveness and safety of bronchial thermoplasty for severe asthma

Mario Castro et al. Am J Respir Crit Care Med 2010; 181: 116-124.

▪ Of 580 subjects screened, 297 were randomized to the BT group (196 subjects) or the sham control group (101 subjects). 

▪ Of these, 190 subjects in the BT group and 98 subjects in the sham group underwent at least one bronchoscopy (ITT population).

▪ The primary outcome was the difference in Asthma Quality of Life Questionnaire (AQLQ) scores from baseline to average of 6, 9, and 

12 months (integrated AQLQ). 



Mario Castro et al. Am J Respir Crit Care Med 2010; 181: 116-124.
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Change in asthma QOL by treatment group Healthcare utilization events during the Post Tx



Long term efficacy and safety of bronchial thermoplasty from three RCTs

▪ BT10+ was an international, multicentre, follow-up study of participants who were previously enrolled in the AIR, RISA, and AIR2 
trials and who had 10 or more years of follow-up since bronchial thermoplasty treatment. 

▪ To investigate the efficacy and safety of bronchial thermoplasty after 10 or more years of follow-up. 

Rekha Chaudhuri et al. Lancet Respir Med 2021; 9: 457-66.



Rekha Chaudhuri et al. Lancet Respir Med 2021; 9: 457-66.

Severe asthma exacerbation

Hospital emergency department visits

Admission to hospital for asthma



Rekha Chaudhuri et al. Lancet Respir Med 2021; 9: 457-66.



Summary

▪ Various reasons for uncontrolled asthma 

▪ Electronic monitoring for inhaler adherence

▪ Diet and weight loss program in obese asthmatic patients

▪ Physiotherapy (breathing technique), Pulmonary rehabilitation in asthma 

▪ Bronchial Thermoplasty – long term effect (+)



경청해 주셔서 감사합니다
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