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Pneumonia in asthma patients

N Engl J Med 2005;352:2082-90

Asthma
:1 hospitalization or ER visit with asthma code
: >2 clinic visit with asthma code
: >2 of SABA prescription
: >1 of ICS/LABA/LTRA/Cromolyn
High risk asthma
: >1 hospitalization or ER visit/oral steroid/>3 SABA
Low risk asthma 



Asthma is risk factor for invasive pneumococcal disease

Curr Opin Pulm Med 2000;6:15-20

Airway remodeling
Decreased bacterial clearance
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START trial
- The Steroid Treatment As Regular Therapy 

Am J Respir Crit Care Med Vol 183. pp 589–595, 2011
Ann Allergy Asthma Immunol. 2005;94:48–54

P: >4 years old, asthma
I: Budesonide(B) or Budesonide/Formoterol (n=9,067)
C: Placebo (n=5,926)
O: pneumonia within 1 years



RCT of budesonide

Drugs. 2006;66:2235–2254.

P: Aged ≥ 12 years with moderate to severe 
asthma w ICS at least 4w (FEV1 45-85%)
I: BF MDI 160ug BID/B160u BID/F 4.5ug 
bid/B MDI&F DPI (n=471)
C: Placebo (n=125)
O: mean change from baseline FEV1 at week 

12w, safety 

Drug related adverse event 
(discontinuation) (n=11)

BF MDI: 3 (T-wave inversion, AF, 
hoarseness)
B MDI+F DPI: 5 (URI 1, other)
B MDI: 1 (abdomen)
F DPI : 1 (asthma)
Placebo: 1 (asthma)



Meta-analysis

Acta Med Acad 2015 Vol. 44 Issue 2 Pages 135-58



Meta-analysis of RCT

Acta Med Acad 2015 Vol. 44 Issue 2 Pages 135-58



Literature review 

Cureus 2020 Jun; 12(6): e8717.

Observational study 

RCT 



Prospective study (USA)

Mayo Clin Proc. 2014, 89:154-162.

Multi-centered prospective cohort
P: admitted to the hospital 
-March 1st and August 31st 2009
-5,584 patients from 20 centers
I: ICS user
C: non-ICS user
O: pneumonia prevalence (1,234, 22%)

Univariate analysis
- ICS user (45%) vs non-ICS user (20%)
- Among asthma, 66% (ICS) vs 34% (No), p <0.001
After adjustment (demographic, comorbidities, 
medication) OR 1.07 (0.61-1.87) 



Retrospective study (Canada) 

Ann Am Thorac Soc 2019 Oct;16(10):1252-1262. 

P: >66 years old, Canada, COPD or asthma, 2003-2014
Provincil health administrative data (retrospective cohort)
-> 87,690 asthma and 150,590 COPD 
I: ICS exposure
O: hospitalization for OLD, pneumonia 
Methods: propensity score matching

New user
-to exclude prevalent user bias
-preceding 1-year ICS-free period

In older asthma patients with ICS
-> Greater benefit without COPD



Public health intervention targeting severe asthma 
reduce hospitalization (Brazil) 

P: Asthma who had hospitalization 1998 to 2006
I: Programme for Control of Asthma in Bahia (ProAR) 
leads an initiative in Salvador City (Brazil)
C: Asthma from Recife
O: rate of asthma hospitalization, pneumonia, MI

Eur Respir J 2010; 35: 515–521



Retrospective study (Japan)

Intern Med. 2004 Aug;43(8):674-8.

P: asthma patients with hospitalization for CAP, 1989-2001
I: ICS user (oral steroid user excluded) (n=37)
C: non ICS user (n=25)
O: clinical characteristics of pneumonia 
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FAST trial

- Fourfold Asthma Study 

Health Technol Assess 2018 Vol. 22 Issue 70 Pages 1-82

P: >16 years old, ICS treated asthma with >1 AE Hx
I: Quadrupling of ICS at AE (n=933)
C: Usual care at AE (n=938)
O: Time to AE, adverse events

Serious events (Pneumonia/lower respiratory infection):
4/3 (usual) vs 5/0 (modified)



N Engl J Med 2019;380:2020-30.

Mild asthma 



Mild-moderate asthma

P: >12-80years, asthma patients with ICS at least 3m
I: BF (80/4.5ug)+as needed (n=355)
C: B (160ug)+terbutaline (n=352)
O: Morning peak expiratory flow, safety profile 

240ug

CHEST 2006; 129:246 –256



RCT of FF

Respir Res. 2011;12:132.

P: Aged ≥ 12 years with asthma, FEV1 50-80% 
Nov 2006- Aug 2007 
I: FF 200mcg OD/AM&PM&BID and 400mg OD/AM&PM (n=545)
C: Placebo (n=101)
O: mean change from baseline FEV1 at week 8, safety 



Retrospective study (Japan)

Intern Med. 2004 Aug;43(8):674-8.

P: asthma patients with hospitalization for CAP, 1989-2001
Provincil health administrative data (retrospective cohort)
-> 87,690 asthma and 150,590 COPD 
I: ICS user (oral steroid user excluded) (n=37)
C: non ICS user (n=25)
O: clinical characteristics of pneumonia 



•Turn over to Pf. Kim
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Limitation of study showing contrast results 

• Retrospective study, health care database 

➢ Selection bias

➢ Confounding factor (age, exclusion of COPD)



Retrospective, health care data (UK)

Chest 2013 Dec;144(6):1788-1794.

6,857 asthma vs 36,312 sex and 
age matched In health care data 

Limitation 

1. Definition: pneumonia or lower respiratory tract infection

2. Adjust: smoking status, comorbidity, influenza vaccination, 
Reliver inhaler, oral steroid, socioeconomic status 

3. Pneumonia or LTRI: cause or results? 

4. Type of ICS, different dose response? 



Br J Clin Pharmacol 2017 (9) 2077-2086

Retrospective, health care data (Canada)
Limitation 

1. Selection bias: LAMA user?

2. Adjust: age, gender, comorbidity 

3. ICS user: 60 days prior pneumonia

4. Not observed dose response 



Allergy Asthma Immunol Res 2019 Vol. 11 (6) 795-805

Retrospective, health care data (Korea)
Claims for asthma, July 2013 and June 2014, HIRA
P: >15 years old with at least 2 outpatient visit, 
Inpatient care with systemic steroid/asthma 

Limitation 

1. Primary clinics (87.8%) 

2. Adjust: age, gender, comorbidity 

3. Confounding factor: age, comorbidity, hospitalization, 
ER visit 

4. Exclusion of COPD?



Meta-analysis of observational study

Acta Med Acad 2015 Vol. 44 Issue 2 Pages 135-58



Risk of bias



Confounding factor of ICS User

ICS user
- older
- Higher hx of pneumonia, CAP severity
- Lower TNF-alpha
- Lower mortality rate (30,60days)

Aged≥16 years hospitalized with CAP, 
Barcelona, 2003-2005 (N=663)

Respirology (2014)19, 929–935



Confounding factor-exclusion of COPD

Cureus 2020 Jun; 12(6): e8717.



Discussion and conclusion 

• Many RCT showed that there is no association with ICS use and 

pneumonia in asthma patients 

• Several observational retrospective study had many limitations 

especially study design (retrospective), selection bias, and confounding 

factor and these study can’t show causality

• ICS is not associated with risk of pneumonia in asthma 


