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1. Definition of Chronic Bronchitis



Definitions of CB (Classical)

• CB is usually defined.. 

à“Classical definition”

• Frequent cough and sputum production 
• 3 months per year 
• over 2 consecutive years

ATS standardization project (1978)

Ferris BG et al. Am Rev Respir Dis. 1978;118(6 Pt 2):1-120
Ferre A et al. Respir Med. 2012;106(3):467-471
de Oca MM et al. Eur Respir J. 2012;40(1):28-36



Problems with Classical Definition

Recall bias : 2 year

Difficult to be applied in 
retrospective cohort studies

Confusing term ;
• 3 months per year 
• for 2 consecutive years



Various definitions of CB

Studies Definitions

Hurst et al (2010) Chronic cough

Pallasaho et al (1999) Physician-diagnosed 

Vestbo et al (1996) Cough and sputum lasted 3 months for more than 1 
year

Kim et al (2015) SGRQ based definition

Lim et al (2018) SGRQ and CAT based definition

• Wide range of CB prevalence between studies (14-74%)
• limitations on interpreting outcomes of CB between studies



Our works on CAT definition

Lim JU et al. IJCOPD. 2018 Jun 13;13:1893-1899
Choi JY et al. IJCOPD. 2019 Dec 30;14:3043-3052

CAT 1 & 2 ≥ 2 points 



§ Proportion of CB patients and Cohen’s 
kappa test result for agreement among the 
three CB definitions

§ ROC curve analysis for three different logistic 
regression model predicting future exacerbation 
risk by three definitions of CB

Choi JY et al. IJCOPD. 2019 Dec 30;14:3043-3052



Kim V et al. Chest. 2019 Oct;156(4):685-695



§ Percent breakdown of each of the four chronic bronchitis groups







Scott-Miller M et al. IJCOPD. 2020 Oct 13;15:2467-2476











2. Risk factors



Predictors of chronic bronchitis symptoms in multivariate analysis

Eur Respir J. 2017 Nov 22;50(5).



Wang G et al. ERJ. 2021 Mar 4;57(3):2002120



• Swedish BAMSE (Child(Barn), Allergy, Milieu, Stockholm, 

Epidemiological) cohort

• 4089 infants were included

• 24-year follow-up

• Follow-up questionnaires at age of 1,2,4,8,12 and 16 years









Eur Respir J. 2020 Jan 30;55(1):1900419



Eur Respir J. 2020 Jan 30;55(1):1900419



E-cigarette

• Identification of induced sputum samples of cigarette 
smokers, e-cigarette users, and non-smokers.

Am J Respir Crit Care Med. 2018 Feb 15;197(4):492-501



Airway epithelial defense protein levels are significantly 
altered in tobacco product users.

Levels of proteins known to be affected by cigarette 
smoke exposure are also altered in e-cigarette users.



The ratio between the major airway mucins MUC5AC and MUC5B is 
significantly shifted toward MUC5AC in cigarette smokers and follows 
the same trend in e-cigarette users.



Am J Respir Crit Care Med. 2017 Apr 15;195(8):1043-1049

CHS cohort 
• Recruited in 2002-2003
• Enrolled at kindergarden or first grade
• ~ 11th and 12th grade
• Mean age was 17.3 years



Association of current and past electronic cigarette use with bronchitis

*Adjusted for sex, ethnicity, parental education, and community. 
**Adjusted for sex, ethnicity, parental education, community, secondhand smoke, and lifetime number of 
cigarettes smoked.



Association of number of days of current electronic cigarette use in prior month with bronchitis

*Adjusted for sex, ethnicity, parental education, and community. 
**Adjusted for sex, ethnicity, parental education, community, secondhand smoke, and lifetime 
number of cigarettes smoked.



3. Pathophysiology



SPIROMICS Study

N Engl J Med. 2017 Sep 7;377(10):911-922



Two Gel Hypothesis









AUC=0.82



4. Clinical implications
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Eur Respir J. 2017 Nov 22;50(5).



FEV1: - 1.92%, p<0.001
FEV1: - 4.04%, p<0.001





CB - Exacerbation

J Thorac Dis. 2017 Dec;9(12):5120-5130



J Thorac Dis. 2017 Dec;9(12):5120-5130



J Thorac Dis. 2017 Dec;9(12):5120-5130



J Thorac Dis. 2017 Dec;9(12):5120-5130



Eur Respir J. 2017 Aug 10;50(2):1602470

Rotterdam StudyCB - Mortality

• Population-based cohort study 
comprising almost 15,000 patients

• 1989~



Eur Respir J. 2017 Aug 10;50(2):1602470

Rotterdam Study

Kaplan–Meier curve of all-cause mortality according to 
chronic obstructive pulmonary disease without chronic 
bronchitis (CB−, n=752) or with chronic bronchitis (CB+, 
n=172).

CB (-) CB (+)

Cause of Death



5. Treatments



Mucoactive drugs

    Expectorants

• Hypertonic saline
• Guaifenesine

    Mucus regulators

• Carbocysteine
• Anticholinergics
• Glucocorticoids
• Macrolides

    Mucokinetics

• Bronchodilators
• Surfactants
• Ambroxol

Mucolytics

• N-acetylcysteine
• Nacystelyn
• Erdosteine
• Dornase alfe
• Gelsolin
• Thymosin β4
• Dextran
• Heparin

Mucoactive drugs. Eur Respir Rev. 2010; 19(116):127–133



Non-pharmacologic therapies

• Smoking cessation

Ann Am Thorac Soc. 2016 Jul;13(7):1016-25

COPDGene Study

New CB

Persistent CB



Non-pharmacologic therapies

• Physiotherapy

• EDBC

• Chest percussion

• Postural expectoration

IJCOPD. 2018 Jan 30;13:399-407



New interventional treatments

• Bronchial rheoplasty
• Metered Cryospray



Bronchial Rheoplasty

• Non-thermal, pulsed electric field
à Ablation of mucus-producing airway cells

Valipour A et al. ERJ 2018;52:OA2162
Valipour A et al. ERJ 2019;54:RCT448



Valipour A et al. AJRCCM. 2020 Sep 1;202(5):681-689

• Two prospective, multicenter, single-arm clinical studies under two 
nearly identical protocols, (Australia, Austria and Chile)



Valipour A et al. AJRCCM. 2020 Sep 1;202(5):681-689



Initial

120 days later

Valipour A et al. AJRCCM. 2020 Sep 1;202(5):681-689



Valipour A et al. AJRCCM. 2020 Sep 1;202(5):681-689





Metered Cryospray

• RejuvenAir System Metered Cryospray

1) Destroy abnormal surface epithelium with mucin-

producing goblet cell hyperplasia

2) Promote normal ciliated bronchial epithelium 

regrowth without goblet cell hyperplasia

3) Reduce chronic inflammation and associated 

airway constriction



Garner J et al. ERJ 2020; 56: 2000556

• Prospective open-label single-arm 
• Multicenter study (UK, Neitherland, Canada



Garner J et al. ERJ 2020; 56: 2000556



Total 
SGRQ

SGRQ 
symptom

SGRQ 
activity

SGRQ 
impact

Garner J et al. ERJ 2020; 56: 2000556



Total 
SGRQ

SGRQ 
symptom

SGRQ 
activity

SGRQ 
impact

Baseline 
SGRQ>50

Garner J et al. ERJ 2020; 56: 2000556



CAT Leicester Cough 
Questionnaire

Visual analogue scalemMRC

Garner J et al. ERJ 2020; 56: 2000556



Garner J et al. ERJ 2020; 56: 2000556



• Device-associated SAE : none

• Exacerbation rate ↓

• GOLD II : 1.29 ß 2.68

• GOLD III : 2.10 ß 3.43

(compared to untreated similarly matched individuals) 
                                                                         Eur Respir J 2003; 22: 931–936

• Effect on HrQOL may be superior compared to mucolytics, 

prophylactic antibiotics, inhaled bronchodilators and steroids
                 Cochrane Database Syst Rev 2015; 7: CD001287. Cochrane Database Syst Rev 2018; 10: CD009764.

                 Cochrane Database Syst Rev 2018; 12: CD012620 Garner J et al. ERJ 2020; 56: 2000556



SUMMARY
1. Definition of chronic bronchitis 

• Classic vs SGRQ vs CAT definition

2. Risk factors

• Cigarette smoking / E-cigarette

• Early life disadvantages

3. Pathophysiology

• Two gel theory / Total mucin/ MUC5AC

4. Clinical implications 

• Poor HrQOL, low lung function, frequent exacerbation, higher mortality

5. Treatments

• New interventional treatments


