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Asthma treatment
Treatment Goal

◦ Reducing impairment (symptoms and activities), achieving normal pulmonary function test values

◦ Minimizing risks associated with the disease

Difficult-to-treat asthma
◦ Asthma is uncontrolled despite prescribing of medium or high-dose ICS with another controller (LABA), 

or maintenance OCS, or is required high-dose ICS-LABA treatment to maintain good symptom control 
and prevent exacerbation.

2024 GINA Global Strategy for Asthma Management and Prevention



2024 GINA difficult-to-treat & severe asthma guide
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Common 
comorbidities 
encountered in 
difficult and severe 
asthma

Breathe 2023; 19: 230133



J Allergy Clin Immunol Pract 2018;6:108-13



Ann Allergy Asthma Immunol 132 (2024) 42−53



How do comorbidities influence the 
severity of asthma
Act as confounding factors in the diagnosis or assessment of control

Responsible for the development, or an evolution towards, a different asthma phenotype

Part of the same pathophysiological process

Associated with a specific exposure or condition     
 that can modulate the clinical expression of asthma     
  or affect the efficacy of or compliance to treatment

Eur Respir J 2009; 33: 897–906



Confounding factors mimicking asthma
Dyspnea

◦ COPD, obesity, cardiac disease, deconditioning, panic attack

Cough
◦ Inducible laryngeal obstruction, upper airway cough syndrome, GERD, Bronchiectasis, ACE inhibitor

Wheeze
◦ Obesity, COPD, tracheobronchomalacia, Inducible laryngeal obstruction

2024 GINA difficult-to-treat & severe asthma guide, Clin Exp Allergy. 2012 May;42(5):693-705 

In a case study where difficult-to-treat adult asthma patients were systemically assessed, 
12-50% of the patients were judged to have a diagnosis other than asthma



Comorbidities



Obesity
 Obesity is highly prevalent in patients with severe asthma

◦ 52.1% in adolescent and 62.7% in adults

Mechanisms
◦ Obesity leads to a different type of airway inflammation (Non-type2 inflammation)

◦ Lack of fitness

◦ Reduction in lung volume

◦ Difficulties in diagnosis



Obesity-
associated non-
T2 mechanisms

Biomedicines. 2023 Oct 16;11(10):2797



Effect of obesity on airway and systemic 
inflammation

Thorax. 2023 Oct;78(10):957-965

Gr 2 innate lymphoid cell



Effect of obesity on airway and systemic 
inflammation

Thorax. 2023 Oct;78(10):957-965



Obesity associated with uncontrolled 
asthma

Respir Med. 2023 Nov-Dec;219:107418



Am J Respir Crit Care Med. 2008 Oct 1;178(7):682-7

Body mass and glucocorticoid response in 
asthma



Correlation between change in ACQ 
scores and weight change

Ann Am Thorac Soc. 2015 Jan;12(1):1-11



Effect of bariatric surgery on asthma

Thorax. 2015 Jul;70(7):659-67



Body weight 
change across 
surgical and new 
pharmacologic 
options

J Allergy Clin Immunol Pract 2024;12:840-7



Obstructive sleep apnea
OSA is common in asthma populations, more in 
severe asthma cohorts

◦ Estimates of prevalence between 30 – 90%

OSA is associated with
◦ ↑ hospital readmission, exacerbation, reliever use

◦ ↓ symptoms

J Clin  Sleep Med 2009; 5: 71–78



Rev Endocr Metab Disord (2015) 16:25–34



FEBS Journal 283 (2016) 413–424



Neutrophilic airway inflammation in OSA

J Allergy Clin Immunol Pract 2015;3:566-75

74%

48%



Impact of CPAP on Asthma

Pre CPAP Post CPAP

FEV1 % predicted 82.2 ± 13.6 80.4 ± 13.6

FEV1/FVC % 77.3 ± 8.3 76.3 ± 10.1

PC20 mg*mL-1 2.2 (1.3-3.5) 2.5 (1.4-4.5)

AHI 48.1 ± 23.6 2.6 ± 2.5

QOLAs 5.0 ± 1.2 5.8 ± 0.9

QOLAp 4.1 ± 1.4 6.0 ± 1.0

Eur Respir J 2007; 29: 307–311
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Clinical Outcomes pre and post CPAP

Respir Med. 2018 Oct;143:18-30



Glucocorticoid responsiveness in OSA 
with asthma

Ann Thorac Med 2022;17:166-72

Pre CPAP

Post CPAP



Gastroesophageal reflux disease
GERD is prevalent in patients with asthma

◦ 59.2% vs. 38.1% in non-asthma group

GERD is associated with
◦ Increased exacerbation and hospitalization

Gastroenterol Hepatol (N Y). 2014 Nov;10(11):729-736





GERD medication effects on the asthma

Formal diagnosis of GERD based on symptoms (>70%) or objective measurements such as 24-hour pH manometry or EGD.

GERD pharmacologic treatment: Antacids, PPI, H2 blocker and prokinetics.

Cochrane Database Syst Rev. 2021 May 17;5(5):CD001496.



GERD medication effects on the asthma

Cochrane Database Syst Rev. 2021 May 17;5(5):CD001496.
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GERD medication effects on the asthma

Cochrane Database Syst Rev. 2021 May 17;5(5):CD001496.



N Engl J Med 2009;360:1487-99

Adequate patients
 Inadequately controlled asthma despite therapy with moderate or high doses of ICS  
 with minimal or no GERD symptoms.

Exclusion criteria
 Smoking history within the previous 6 months or more than 10 pack-years 
                 FEV1 < 50% of predicted value
 Surgery for reflux or peptic ulcer
 Clinical indications for acid-suppression treatment
 History of antireflux medication within the previous month

Esomeprazole 40mg bid vs. placebo



N Engl J Med 2009;360:1487-99



Allergic rhinitis, Chronic rhinosinusitis and 
nasal polyposis
AR & CRS with nasal polyposis is common in asthma populations, more in severe asthma cohorts

◦ Prevalence in severe asthma
◦ Allergic rhinitis: 55 ~ 68%

◦ CRS with/without nasal polyposis: 45 ~ 50%

Uncontrolled AR & CRS were related to
◦ More asthma exacerbations in severe asthma

◦ Lower asthma-related quality of life

◦ Poorer control



https://toolkit.severeasthma.org.au/co-morbidities/pulmonary-upper-airways/chronic-rhinosinusitis/

Intranasal corticosteroid Intranasal corticosteroid
Intranasal saline irrigation
Oral antibiotics
Endoscopic sinus surgery



Allergic rhinitis, Chronic rhinosinusitis and 
nasal polyposis
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United airway hypothesis

J Allergy Clin Immunol Pract 2023;11:2630-41



N Engl J Med 2022;386:157-71



Br J Psychiatry Open 2015;1:14–7



Psychiatric comorbidity
Psychiatric comorbidity is also associated with 

◦ worse asthma symptom control 

◦ worse medication adherence

◦ worse asthma-related exacerbations 

◦ frequent emergency visits.

Panic attacks may be mistaken for asthma attack

Br J Psychiatry Open 2015;1:14–7



Ann Allergy Asthma Immunol 125 (2020) 393e398



Biofeedback therapy
FEV1

Medication use

Withdrawals

PEF

Cochrane Database Syst Rev. 2006 Jan 25;2006(1):CD002982



Cognitive behavioural therapy
Asthma  QoL 
questionnaire

Withdrawals

Cochrane Database Syst Rev. 2006 Jan 25;2006(1):CD002982



Relaxation/hypnosis/autogenic therapy
Decreased / 
discontinuation 
of medication

FEV1

Cochrane Database Syst Rev. 2006 Jan 25;2006(1):CD002982



Respiratory Research (2022) 23:341

Associations of 
symptoms of 
anxiety and 
depression with 
asthma control in
patients with 
severe asthma



Front Immunol. 2023 Aug 24;14:1240248
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