
Inhaled Corticosteroid for 
Non-asthmatic chronic cough

- PRO -

2021.4.10

INA JEONG

NATIONAL MEDICAL CENTER 



Contents

Diagnosis of Chronic cough 

Non-asthmatic chronic cough

Treatment Rationale of ICS for non-asthmatic chronic cough



Cause of cough



Diagnosis of 
chronic cough

Pavord ID, et al. The Lancet 2008;371:1375-84





Chronic cough with normal chest X-ray

Chronic cough

Upper Airway Cough 
Syndrome (UACS)

Gastroesophageal 
Reflux Disease (GERD)

Airway Diseases

Bronchiectasis

Chronic Bronchitis / 
COPD

Asthma / Cough Variant 
Asthma (CVA)

Nonasthmatic
Eosinophilic Bronchitis

Atopic Cough

Drugs (e.g. ACEi)

Environmental 
exposures

Other

Normal chest 
radiography

Am Rev Respir Dis 1981;123:413-417. 
Thorax 1998;53:738-743. 



Cause of chronic cough with normal chest X-ray
– Primary care center, British

npj Primary Care Resp. Med. 2016

Asthma
27%

GERD 21%

ACEi use
14%

Post-infective
11%

Smoking
8%

UACS
6%

COPD
2%

Unexplained chronic cough
11%

N=266 , NORMAL CXR



Cause of chronic cough 
– Multicenter study, Korea

Tuberc Respir Dis 2020

UACS, 41%

CVA, 36%

GERD, 11%

EB, 6%
4% 2%

N=427

Upper airway cough syndrome

Cough variant asthma

GERD

Eosinophilic bronchitis

Psychogenic cough

Others



Pathogenesis ; chronic cough hypersensitivity

Lancet, 371 1364–74, 2008
Asia Pac Allergy. 2014 Jan;4(1):3-13.

Airway Inflammation
; inflammatory cell+
; epithelial cell injury

; basal membrane 
thickening



Common cause of Chronic cough
UACS

Chronic cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

Gastroesophageal reflex disease

Unexplained cough 



Effect of intranasal steroid for chronic 
rhinosinusitis





Decrease in VAS ; PND

J Allergy Clin Immunol,2004,113:1063-70



ICS response in chronic cough patients (Korea) 

Total N=69
MBPT
PNS
Sputum eosinophil count 

AE
New 

respiratory 
infection 2.2%



Efficacy of ICS in treatment of chronic cough 
(68 UACS, 33 UCC)



Methods
INCLUSION CRITERIA

1) Older than 18 years old

2) Chronic cough longer than 8 weeks

3) normal chest X-ray

4) no evidence of asthma by normal metacholine
test (a provocation concentration of methacholine 8 
mg/mL failed to cause a fall in FEV1 of 20% [PC20] 
or more)

5) no previous wheezing history

EXCLUSION CRITERIA

1)  symptoms suggestive of respiratory infection, 
such as fever, sore throat, or suppurative nasal 
discharge in the preceding 8 weeks; 

2) use of other drugs that account for the cough, 
such as angiotensin-converting enzyme inhibitors 

3) current treatment that might influence the cough 
status within the 5 days before enrollment; 

4) frequent gastroesophageal reflux symptoms; 

5) sputum eosinophil count ≥ 3% ;



Methods
OUTCOME  MEASUREMENT

- Primary 
◦ the degree of persistent cough after 2-week 

treatment

- Secondary outcome measurements 
◦ drug compliance and adverse events. 

TREATMENT 

◦ Inhaled fluticasone propionate 250 μg twice 
a day by diskus device or 

◦ budesonide 400 μg twice a day by turbuhaler
device 



Results



Adverse events  of ICS
Infrequent, mild hoarse voice (5 from UACS, 1 from UCC)



Short course inhaled corticosteroid (ICS) 
treatment in chronic cough
▪ Short course inhaled corticosteroid (ICS) treatment has modest efficacy for upper 
airway cough syndrome and unexplained chronic cough without significant adverse 
events.

▪ Patients with short-term cough and cough triggered by cold air exposure experienced a 
relatively better response to ICS.





Common cause of Chronic cough
UACS

Chronic cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

Gastroesophageal reflex disease

Unexplained cough 



Role of eosinophil airway disease
Cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic



Role of eosinophil airway disease
Cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

; Steroid responsive vs. non-responsive

문지용, 기침연구회심포지엄, 2018



Role of eosinophil airway disease
Cough d/t Airway dis

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

; Steroid responsive vs. non-responsive

“ A chronic cough responding to a trial of a steroid therapy, either parenterally or by inhalation,
was thought to indicate the presence of eosinophilic inflammation by the majority of the
opinion leaders. “

(ERJ 2014;44:1132-58)



Cause of Chronic cough

UACS, 41%

CVA, 36%

GERD, 11%

EB, 6%
4%2%

N=427

Upper airway cough syndrome

Cough variant asthma

GERD

Eosinophilic bronchitis

Psychogenic cough

Others

Tuberc Respir Dis 2020

Primary Cause of Cough (N=91) No. of Patients (%)

Rhinitis 20 (24%)

Asthma 16 (17.6%)

Postviral 12 (13.2%)

Eosinophilic bronchitis 12 (13.2%)

Gastroesophageal reflux 7 (7.7%)

Unexplained 6 (6.6%)

COPD 6 (6.6%)

Bronchiectasis 5 (5.5%)

ACE inhibitor-induced cough 4 (4.4%)

Lung cancer 2 (2.2%)

Cryptogenic fibrosing alveolitis 1 (1.1%)

AJRCCM 160;2 1998



Two Major Types of Chronic Cough

PAVORD ID, ET AL. THE LANCET 2008;371:1375-84.



Eosinophilic Airway disease

ACCP Evidence-Based Clinical Practice Guidelines, CHEST 129;1, 116S-121S, 2006 

Eosinophilic Bronchitis Asthma
Cough-Variant 

Asthma
Atopic Cough

Symptoms Cough, sputum Dyspnea, cough, wheeze Isolated cough Isolated cough

Atopy Same as general population Common Common Common

Airway hyperresponsiveness - + + -

Cough reflex hypersensitivity Increased Normal or increased Normal or increased Increased

Response to bronchodilator - Good Good -

Response to corticosteroids Good Good * Good * Good *

Sputum eosinophilia(>3%) Always Usually Usually Usually

Bronchial biopsy eosinophilia Very common Common Common Common

Mast cells within airway smooth m
uscle bundles

- + + Unknown



Non-asthmatic eosinophilic bronchitis (NAEB)
Prevalence

◦ Unknown

◦ 10-30%

Diagnosis
◦ Require measurement of eosinophilic inflammation 

Etiology
◦ Usually unknown

◦ Possibility of association with exposure to a common inhaled allergen or occupational 
sensitizers



Non-asthmatic eosinophilic bronchitis (NAEB)

Immunopathological features
◦ Eosinophilia in sputum, BAL, biopsy 

◦ Basement membrane (BM) thickening

Clinical course
◦ A 10-year follow up evaluation of 12 patients with NAEB suggested that this condition is generally benign 

and self-limiting.  (Lancet. 2001; 358: 1104)

◦ Progress to BHR



PICO study for NAEB
Key Question : How is cough due to non-asthmatic eosinophilic bronchitis (NAEB) 
best treated?

Patient population Humans•Adults and adolescents (aged ≥ 13 y)

Intervention Treatments of NAEB: inhaled corticosteroids, bronchodilators, 
theophylline, anti-cholinergic, beta-agonist, cromoglycate, 
montelukast, leukotriene antagonists, oral corticosteroids, systemic 
corticosteroids, prednisolone, prednisone, omalizumab

Comparator No treatment

Outcome Improvement of cough

ASTHMA: GUIDELINES AND CONSENSUS STATEMENTS , CHEST 158;1, P68-96, 2020



ASTHMA: GUIDELINES AND CONSENSUS STATEMENTS , CHEST 158;1, P68-96, 2020



Treatment of chronic cough d/t NAEB

▪ Inhaled corticosteroids (ICS) as first-choice treatment (Grade 2B) 

▪ If response to ICS is incomplete, stepping-up the ICS dose and considering a 
therapeutic trial of a leukotriene inhibitor  (Grade 2C)

ASTHMA: GUIDELINES AND CONSENSUS STATEMENTS , CHEST 158;1, 68-96, 2020
ACCP Evidence-Based Clinical Practice Guidelines, CHEST 129;1, 116S-121S, 2006 



대한결핵및호흡기학회, 개정기침진료지침, 2020



Common cause of Chronic cough
UACS

Chronic cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

Gastroesophageal reflex disease

Unexplained cough 



GERD chronic cough
(1) endorsed the use of a diagnostic/therapeutic algorithm 
addressing causes of common cough, including symptomatic reflux; 

(2) advised that although lifestyle modifications and weight 
reduction may be beneficial in suspected reflux-cough syndrome, 
PPIs demonstrated no benefit when used in isolation; 

CHEST 2016, 150(6), 1341-60



Decrease in VAS ; GERD

J Allergy Clin Immunol,2004,113:1063-70



Common cause of Chronic cough
UACS

Chronic cough d/t Airway disease

; Asthmatic Vs. non-asthmatic cough

; Eosinophilic vs. non-eosinophilic

Gastroesophageal reflex disease

Unexplained cough 



Idiopathic, Unexplained, Refractory cough 
Definition

1) 진단적검사에서원인을찾을수없는경우,

2) 진단적검사에서원인을찾았지만치료에내성을보이는경우, 

3) 진단적검사에서원인을찾지도못하고, 치료에대한내성을보이는경우

Pathophysiologic feature

- 기침반사경로의비정상적항진

- 기관지점막에비특이적염증관찰

Treatment of unexplained chronic cough: 

CHEST guideline and expert panel report. 

Chest 2016;149:27-44.



Unexplained chronic cough
2016 CHEST guideline 

4. In adult patients with unexplained chronic cough and negative tests for bronchial 
hyperresponsiveness and eosinophilia (sputum eosinophils, exhaled nitric oxide), we suggest 
that inhaled corticosteroids not be prescribed (Grade 2B).

근거연구?

CHEST 2016, 149(1), 27-44





Cough VAS가
기저치대비 50% 
이하로감소비율:

19%  Vs. 0%
(p = 0.028)



Unexplained chronic cough
2016 CHEST guideline 

4. In adult patients with unexplained chronic cough and negative tests for bronchial 
hyperresponsiveness and eosinophilia (sputum eosinophils, exhaled nitric oxide), we suggest 
that inhaled corticosteroids not be prescribed (Grade 2B).

2. In adult patients with chronic cough, we suggest that patients with chronic cough undergo a 
guideline/protocol based assessment process that includes objective testing for bronchial 
hyperresponsiveness and eosinophilic bronchitis, or a therapeutic corticosteroid trial. 

(Ungraded Consensus-Based Statement)

CHEST 2016, 149(1), 27-44





Treatment effect and AEs



2wks of ICS showed efficacy in UCC



Anti-inflammatory role of steroids in 
airway

Pharmaceuticals 2010, 3(3), 514-54



Anti-inflammatory 
effect of ICS in 
airway inflammation 

Lung disease by cigarette smoking; ICS are 
largely ineffective in reducing neutrophil-
mediated inflammation

Nonsmokers may have a heightened 
baseline cough-reflex sensitivity 

Cough duration



smokers nonsmokersTotal group

N=135, 
2주이상기침
primary care center



J Allergy Clin Immunol,2004,113:1063-70

Inclusion

- 1년이상기침환자 88명 (평균기침기간 16.2 yr)

- normal CPA/spirometry

Exclusion

- Any other lung disease

- No steroid within 3 wk

- URI within 6 wk

- ACEi, smoking within year



J Allergy Clin Immunol,2004,113:1063-70



J Allergy Clin Immunol,2004,113:1063-70

Eosinophil activity marker

Neutrophil activity marker

Neutrophil chemoattractant

Realease from neutrophil

Proinflammatory from mast 
cell, macrophage



The mean percentage change in VAS : 22.3% (95% CI, - 3.5% to 48.2%).

J Allergy Clin Immunol,2004,113:1063-70



Decreased cough VAS after ICS

J Allergy Clin Immunol,2004,113:1063-70



Chronic cough ; 

Cochrane Database Syst Rev 2013;(3)



▪ A total of 9 studies

▪ Overall ICS treatment effects in cough severity outcomes 
▪ small-to-moderate (standardized mean difference [SMD], −0.38; 95% confidence interval [CI], −0.54, 

−0.23)



ICS effect on Chronic cough



Summary
ICS in treatment of Non-asthmatic chronic cough

ICS showed efficacy in patients with UACS

ICS is effective in cough d/t NAEB without significant AE

ICS showed efficacy in Unexplained cough 

Empirical ICS therapy could be considered in non asthmatic chronic cough 
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