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ASTHMA AS CHRONIC AIRWAY INFLAMMATION

Am Fam Physician 2016; 94(7): 560-565.

Initiating & triggering factors



Peter J, Barnes. J Allergy Clin Immunol 1998; 102: 531-8.
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ICS in COPD and risk of serious pneumonia 

▪ New-user cohort of patients with COPD treated during 1990–2005. 

▪ Subjects were identified using the Quebec health insurance databases and followed through 2007 or until a serious 

pneumonia event.

Suissa S et al. Thorax. 2013; 68: 1029-1036.



ICS in Asthma ??

Pneumonia ? 



Lisspers K. et al. Respir Med 2018; 136: 15-20.

▪ Observational cohort study 

of asthma patients in 

Swedish health registers

▪ Total 33,468 patients

▪ To describe the prevalence 

of comorbidities
16%



J.Almirall et al. Eur Respir J 2008; 31: 1274-1284.

▪ A population-based, case–control study was conducted in an extensive area of the eastern coast of Spain

▪ Target population included 859,033 inhabitants aged of 14 yrs of the 64 primary care centres from November 1, 1999 to November 30, 2000, 

prospectively.

▪ Aim of the present study was to identify risk factors for community-acquired pneumonia (CAP).



J.Almirall et al. Eur Respir J 2008; 31: 1274-1284.



ICS AND RISK OF PNEUMONIA IN PTS WITH ASTHMA 

C.J.Qian et al. Br J Clin Pharmacol. 2017; 83: 2077-2086.

▪ A cohort of asthma patients treated from 1990 to 2007 using Quebec health insurance databases

▪ Currently exposed if they had had an ICS dispensed within the 60 days prior to their pneumonia index event or matched person-

moment.

▪ The objective of the present study was to examine the risk of pneumonia with ICSs in asthma patients aged 12–35 years.



C.J.Qian et al. Br J Clin Pharmacol. 2017; 83: 2077-2086.



Ekbom et al. BMC Pulmonary Medicine 2019; 19: 254.

▪ In 1999 to 2000, 7340 subjects aged 28 to 54 years from three Swedish centres completed a brief health questionnaire.

▪ Linked to information on hospitalisations with pneumonia from 2000 to 2010 and treatment with ICS from 2005 to 2010 held within the Swedish 

National Patient Register

▪ To examine risk factors for hospitalisations with pneumonia in a general population sample with special emphasis on asthma and the use of ICS in 

asthmatics.



TIME TO FIRST HOSPITALIZATION WITH PNEUMONIA 

HR 3.35 (1.97-5.70)

Ekbom et al. BMC Pulmonary Medicine 2019; 19: 254.



ICS AND RISK OF PNEUMONIA IN KOREA

 The Asthma Management Adequacy Assessment was performed by the HIRA in Korea.

 Patients with claimed insurance benefits for asthma disease codes and who were prescribed asthma medications more 

than 2 times were enrolled.

 The total number of asthma patients was 831,613.

 To evaluate whether the use of ICS increases the risk of pneumonia in asthmatic patients using the Health Insurance 

Review and Assessment Service (HIRA) database in Korea.

M-H Kim et al. Allergy Asthma Immunol Res. 2019; 11(6): 795-805.



M-H Kim et al. Allergy Asthma Immunol Res. 2019; 11(6): 795-805.



M-H Kim et al. Allergy Asthma Immunol Res. 2019; 11(6): 795-805.



M-H Kim et al. Allergy Asthma Immunol Res. 2019; 11(6): 795-805.



ICS AND INCIDENT PNEUMONIA FROM SYSTEMATIC REVIEW 

V Bansal et al. Acta Medica Academica 2015; 44(2): 135-158.

▪ Literature search from January 1, 1993, through 

August 15, 2015, using PubMed, Medline, CENTRAL, 

EMBASE, Scopus, ISI, Regulatory Documents, Web of 

Science and manufacturers’ web clinical trial registries 

with multiple search terms.

▪ To systematically review all available studies on inhaled 

corticosteroid use and incident pneumonia in asthma 

patients.

▪ Included studies that compared the risk of incident 

pneumonia among patients utilizing and not utilizing 

inhaled corticosteroids.

▪ Fourteen studies were estimable; ten randomized 

controlled trials included 19,098 participants and four 

observational studies included 44,016 participants. 



V Bansal et al. Acta Medica Academica 2015; 44(2): 135-158.



▪ A cohort of asthma patients treated from 1990 to 2007 using Quebec health insurance databases

▪ Currently exposed if they had had an ICS dispensed within the 60 days prior to their pneumonia index event or matched person-

moment.

▪ The objective of the present study was to examine the risk of pneumonia with ICSs in asthma patients aged 12–35 years.

C.J.Qian et al. Br J Clin Pharmacol. 2017; 83: 2077-2086.



Ekbom et al. BMC Pulmonary Medicine 2019; 19: 254.

▪ In 1999 to 2000, 7340 subjects aged 28 to 54 years from three Swedish centres

▪ Linked to information on hospitalisations with pneumonia from 2000 to 2010 and 

treatment with ICS from 2005 to 2010 held within the Swedish National Patient 

Register



▪ From the primary care data from The Health Improvement Network database in UK, asthma was identified.

▪ From this cohort, we identified patients with pneumonia or lower respiratory tract infection and age- and sex-matched control 

subjects.

▪ To determine the association between the dose and type of inhaled corticosteroid and the risk of pneumonia or lower 

respiratory tract infection.

T. MacKeever et al. Chest 2013; 144(6): 1788-1794.



STEROID DOSE AND TYPE COMBINED & PNEUMONIA RISK 

T. MacKeever et al. Chest 2013; 144(6): 1788-1794.



LUNG RETENTION OF DIFFERENT ICS

B Lipworth et al. Int J of COPD 2018; 13: 3003-3009.

Relative lipophilicity ⇒ different kinetic elimination half lives 



Turn over to Pf. Lee



POSSIBLE MECHANISMS 

BETWEEN ICS USE AND PNEUMONIA RISK 



Ackland et al. Frontier in Allergy 2021;2 : 738987.



EFFECT OF ICS ON BRONCHUS AND ALVEOLI

B Lipworth et al. Int J of COPD 2018; 13: 3003-3009.

▪ Alteration of microbiome 

▪ Local immunosuppression



Immuno-suppressive effects of ICS 

Chizu Fukushima et al. Journal of asthma. 2005; 42: 601-604.

R2 = 0.19, p < 0.05

▪ 37 patients with bronchial asthma with inhaled corticosteroid for more than 

1 year in Japan and 18 healthy volunteers

▪ To evaluate differences in salivary IgA between asthmatics in whom Candida 

was detected or not detected from the pharynges, respectively



DISTRIBUTION OF COMMON PHYLA AND GENERA 

M. Hilty et al. PLoS One. 2010; 5(1): e8578.

Bronchoscopic blushing Broncho-alveolar lavage (BAL)

N =43 (asthma 11, COPD 5, control 8) 



M. Hilty et al. PLoS One. 2010; 5(1): e8578.

Differences in phyla and genera from LUL brushing 



FUNGAL AND BACTERIAL MICROBIOME IN ASTHMA 

 Chronic asthmatic patients were recruited from Shanghai, China from October 2018 to July 2019.

 Included both untreated asthma patients and ICS receiving patients. 

 Sputum was produced after induction by hypertonic saline nebulization.

 Sputum microbiome of controls, untreated asthma patients and inhaled corticosteroid (ICS) receiving patients 

was  detected using high throughput sequencing. 

 Metagenomic sequencing was used to examine the functional genes of microbiome.

Huang et al. Clin Trans Allergy 2020; 10: 42.



Huang et al. Clin Trans Allergy 2020; 10: 42.



Huang et al. Clin Trans Allergy 2020; 10: 42.



Huang et al. Clin Trans Allergy 2020; 10: 42.

Airway mycobiome and asthma indices Airway bacteriome and asthma indices



Huang et al. Clin Trans Allergy 2020; 10: 42.

Fungal-bacterial network with top 150 genera



Ackland et al. Frontier in Allergy 2021;2 : 738987.



CHILDHOOD ASTHMA AFTER BACTERIAL COLONIZATION OF 
AIRWAY

 The subjects were children from the Copenhagen Prospective Study on Asthma in Childhood birth cohort.

 To investigate a possible association between bacterial colonization of the hypopharynx in asymptomatic 

neonates and later development of recurrent wheeze, asthma, and allergy during the first 5 years of life.

 Aspirates from the hypopharyngeal region of asymptomatic 1-month-old infants were cultured for Streptococcus 

pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, and Staphylococcus aureus.

Hans Bisgarrd et al. N Engl J Med 2007;357:1487-95.



Hans Bisgarrd et al. N Engl J Med 2007;357:1487-95.

*Colonized pathogen

- Streptococcus pneumoniae

- Haemophilus influenzae

- Moraxella catarrhalis

- Staphylococcus aureus



Hans Bisgarrd et al. N Engl J Med 2007;357:1487-95.

33% vs. 10% 



ICS & OROPHARYNGEAL COLONIZATION BY S. PNEUMONIAE

 Cross-sectional study in Brazil

 Two age-matched groups of patients

- (i) exposed group: persistent asthma and were being treated with daily ICS for at least 30 days 

(ii) non-exposed group: asthma and were not being treated with ICS at study entry

 Total of 200 consecutive patients were recruited and 192 (96 in each group) were included in the analysis.

 To investigate the association between ICS and oropharyngeal colonization by S. pneumoniae among children (up to 18 years old) 

with asthma.

L Zhang et al. Respirology. 2013; 18: 272-277.



L Zhang et al. Respirology. 2013; 18: 272-277.

▪ Significant dose–response trend of ICS 

(P for trend = 0.005)

▪ Positive relationship between prevalence of S. 

pneumoniae colonization and treatment duration

(P for trend = 0.0002)



Jason L.N. Girkin et al. Eur Respir Rev 2022; 31: 210274. 

TLR4 – LPS linkage 



SUMMARY 

 Asthma is characterized by chronic airway inflammation.  ICS is effective in improving patients’ symptoms and preventing 

future risks. 

 Asthma is a risk factor of community acquired pneumonia. 

 ICS users has higher risk of pneumonia in patients with asthma. 

 Intraclass differences in steroid dose and type. 

 Possible mechanisms between ICS use and pneumonia risk 

- Local immunosuppression 

- Alteration of microbiome 

- Bacterial colonization 

- Inflammatory signaling 


