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COUGH, COMMONEST REASON IN PRIMARY CARE CLINIC

Burt CW, Schapport SM. 2004.Vital Health Stat, 13; 1-70.



COUGH AS THE MAJOR SYMPTOM IN COPD

S. Rennard et al. Eur Respir J 2002; 20: 799-805.

▪ The Confronting COPD International Survey

▪ Total of 201,921 households were screened by random-digit dialing in the USA, Canada, France, Italy, Germany, the 

Netherlands, Spain, and the UK.

▪ 3,265 subjects with a diagnosis of COPD, chronic bronchitis or emphysema, or with symptoms of chronic bronchitis, were 

identified.

▪ Aimed to quantify morbidity and burden in COPD subjects.



PATHOPHYSIOLOGY OF COUGH IN COPD



WHY DO PATIENTS WITH COPD COUGH?

 Substantial airway inflammation & smoking 

 Mechanical sputum clearance by cough

 Neural interaction in cough reflux 

 Bronchiectasis as co-morbidity       
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HETEROGENEITY IN PATHOPHYSIOLOGY IN COPD 

 COPD is a heterogeneous disease in terms of clinical, physiologic, and pathologic presentation.

 Aimed to evaluate whether airflow limitation, airway responsiveness, and airway inflammation are separate 

entities underlying the pathophysiology of COPD by using factor analysis. 

 Factor 1 was comprised of FEV1, FEV1/IVC, and residual volume/total lung capacity. 

 Factor 2 included reversibility, IgE, provocative concentration of methacholine required to produce a 20% drop in 

FEV1, and diffusing capacity. 

 Factor 3 contained exhaled nitric oxide. 

 Factor 4 included sputum % neutrophils and % eosinophils.

Therese S. Lapprerre et al. Am J Respir Crit Care Med. 2004; 170: 499-504.



AIRFLOW LIMITATION AND AIRWAY INFLAMMATION ARE SEPARATE

Therese S. Lapprerre et al. Am J Respir Crit Care Med. 2004; 170: 499-504.

▪ Total of 114 patients

- 99 males/15 females

- age 62 +/- 8 years

- 42 pack-years smoking

- no inhaled or oral steroids > 6 months       

- irreversible airflow limitation



SPUTUM EOSINOPHIL AND RESPONSE TO STEROID IN COPD 

Christopher E Brightling et al. Lancet 2000; 356: 1480-85.

A randomized, double-blind, cross-over trial. 

Hypothesized that response to prednisolone is related to the presence of eosinophilic airway inflammation.

Patients who had COPD treated with bronchodilators only were assigned placebo and 30 mg prednisolone daily for 2 weeks each, in a 

random order, separated by a 4-week washout period.

83 patients were recruited, of whom 67 were randomized. 



Christopher E Brightling et al. Lancet 2000; 356: 1480-85.



EFFECT OF SALMETEROL ON PYOCYANIN-INDUCED CILIARY BEAT

James C. Hogg et al. N Engl J Med 2004;350:2645-53

▪ Effective mucociliary movement 

→ prevent bacterial adherence

→ protect against the development of infection

▪ Stimulation of epithelial b2-adrenergic receptors by LABAs 

may increase ciliary beat frequency (CBF) and mucociliary

transport.



COUGH AND SMOKING IN COPD 

Kanner RE et al. Am J Med. 1999; 106: 410-6.

▪ Total of 5,887 smokers 35 to 60 years of age with early COPD (55% < FEV1/FVC < 90%) were enrolled in a 5-year clinical trial.

▪ To evaluate the effects of randomly assigning smokers who have early COPD to a smoking-cessation intervention on the symptoms of chronic 

cough, chronic phlegm production, wheezing and shortness of breath, and to determine the effects of quitting smoking on these symptoms



AIRWAY INFLAMMATION IS SIMILAR IN SMOKER AND EX-SMOKER

 Smoking cessation affects the rate of forced expiratory volume in one second (FEV1) decline in COPD, 

but the effect on inflammation is uncertain. Bronchial biopsy inflammatory cell counts were compared 

in current and ex-smokers with COPD.

 A pooled analysis of subepithelial inflammatory cell count data from three bronchial biopsy 

studies that included COPD patients who were either current or ex-smokers was performed.

E. Gamble et al. Eur Respir J 2007; 30: 467-471.



E. Gamble et al. Eur Respir J 2007; 30: 467-471.

Pooled analysis to investigate whether there is any difference in airway inflammation between smokers and 

ex-smokers with COPD.

→ The results show no differences between current and ex-smokers in inflammatory markers
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ACCUMULATION OF INFLAMMATORY MUCOUS EXUDATES IN THE 
SMALL AIRWAYS

 The small airways were assessed in surgically resected lung tissue from 159 patients

- 39 with stage 0 (at risk)

- 39 with stage 1

- 22 with stage 2

- 16 with stage 3

- 43 with stage 4 (very severe) COPD

▪ To examine the evolution of the pathological effects of airway obstruction in patients with COPD.

James C. Hogg et al. N Engl J Med 2004;350:2645-53



James C. Hogg et al. N Engl J Med 2004;350:2645-53

Clinical findings in COPD according to FEV1 severity 



James C. Hogg et al. N Engl J Med 2004;350:2645-53
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COUGH REFLEX SENSITIVITY TO CAPSAICIN IN COPD 

M J Doherty et al. Thorax 2000; 55: 643-649.

▪ The cough response to capsaicin in 53 subjects with asthma, 56 subjects with COPD, and 96 healthy individuals was recorded.

▪ Compared with a number of subjective measures of self-reported cough, measures of airway obstruction, and prescribed medication.

In COPD



COUGH REFLEX SENSITIVITY TO CAPSAICIN ACCORDING TO 
SMOKING 

Francois-Xavier Blanc et al. Respiratory Medicine. 2009; 103: 786-790.

▪ Determined whether chronic cigarette smoking is associated with an increase in capsaicin cough response in the absence of cough.

▪ Asymptomatic smokers with normal lung function vs. in patients with established COPD without cough symptoms vs. healthy non-

smoking volunteers as control 

▪ Using an incremental capsaicin concentration challenge protocol
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COUGH IN BRONCHIECTASIS 

Paul T. King et al. Respiratory Medicine. 2006; 100: 2183-2189.

▪ Large cohort of adult patients presenting to Monash Medical Centre

(MMC) to survey the course of their disease up to the time of diagnosis.



Paul T. King et al. Respiratory Medicine. 2006; 100: 2183-2189.
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CLINICAL IMPLICATION OF COUGH IN COPD 



FREQUENCY AND INTENSITY OF COUGH 

 How often should the subject cough and with what intensity before it is classified as significant? 

 This Gordian knot was cut by the Medical Research Council in the 1960’s when they developed an 

epidemiological definition of chronic bronchitis. 

Peter MA Calverley. Cough. 2013; 9: 17.



SELF-REPORTED COUGH IN COPD PATIENTS 

NM Probst-Hensch et al. Thorax 2010; 65: 150-156.



SYMPTOM VARIABILITY IN PTS WITH SEVERE COPD

R. Kessler et al. Eur Respir J 2011; 37: 264-272.

▪ Cross-sectional study assessed patients’ perception of symptom variability.

▪ Participants were outpatients -45 yrs old with COPD, current or ex-smokers, FEV1 < 50% predicted, and no exacerbation leading 

to therapeutic intervention in the previous 3 months.

▪ COPD symptoms were experienced by 2,258 (92.5%) out of 2,441 patients during the 7 days before interview



FREQUENCY AND INTENSITY OF COUGH 

 How often should the subject cough and with what intensity before it is classified as significant? 

 This Gordian knot was cut by the Medical Research Council in the 1960’s when they developed an 

epidemiological definition of chronic bronchitis. 

Peter MA Calverley. Cough. 2013; 9: 17.

⇒ Cough as productive or unproductive, presenting  for at least 3 months of 2 consecutive years

1) Do you experience a cough most days, for at least 3 months per year? 

2) Have you had cough for more than two consecutive years? 

3) Do you produce sputum most days, for at least 3 months per year? 

4) Have you had sputum for more than two consecutive years? 



CAT ASSESSMENT IN CHRONIC BRONCHITIS

 Classic definition of chronic bronchitis

1) Do you experience a cough most days, for at least 3 months per year? 

2) Have you had cough for more than two consecutive years? 

3) Do you produce sputum most days, for at least 3 months per year? 

4) Have you had sputum for more than two consecutive years? 

 Extracted data from the multicenter Korea COPD Subgroup Study (KOCOSS) cohort.

 Performed to compare clinical characteristics between CB and non-CB according to three different definitions of CB.

- Classic definition 

- The SGRQ definition of CB

:  1) How often do you complain of cough during the week? 

2) How often do you complain of sputum production during the week? 

- The CAT definition of CB with both CAT 1(cough) and 2 (sputum) scores ≥3
JY Choi etl al. Int J Chron Obstr Pul Dis 2019; 14: 3043-3052.

Lim JU et al. Int J Chron Obstr Pul Dis  2018; 13: 1893-1899.



COMPARISON ABOUT THREE DEFINITIONS IN CHRONIC BRONCHITIS

JY Choi etl al. Int J Chron Obstr Pul Dis 2019; 14: 3043-3052.



JY Choi etl al. Int J Chron Obstr Pul Dis 2019; 14: 3043-3052.



COUGH AS THE BEST PREDICTOR OF AIRFLOW OBSTRUCTION

Van Schayck et al. BMJ. 2002; 324: 1370-5.

▪ Two semirural general practices in the Netherlands as cross-sectional study  

▪ 651 smokers aged 35 to 70 years

▪ To investigate the effectiveness of case finding of patients at risk of developing COPD



NM Probst-Hensch et al. Thorax 2010; 65: 150-156.

▪ In the SAPALDIA (Swiss

Study on Air Pollution and 

Lung Disease in Adults) 

cohort

▪ Determinants

were assessed in 5490 

adults with spirometry and

respiratory symptom data 

in 1991 and 2002.



CHANGE IN SEVERITY OF AIRWAY OBSTRUCTION AT FOLLOW-UP

NM Probst-Hensch et al. Thorax 2010; 65: 150-156.



INCIDENCE OF COPD ACCORDING TO COUGH AND PHLEGM

Roberto de Marco et al. Am J Respir Crit Care Med 2007; 175: 32-39.

▪ 5,002 subjects without asthma (ages 20–44 yr) 

with normal lung function (FEV1/FVC ratio 70%) 

from 12 countries was followed from 1991–2002 

in the frame of the European Community 

Respiratory Health Survey II. 

▪ Incident cases of COPD were those who had an 

FEV1/FVC ratio less than 70% at the end of the 

follow-up,  but did not report having had a 

doctor diagnose asthma during the follow-up.

▪ To assess the incidence of COPD in a cohort 

of young adults and to test whether chronic 

cough/phlegm and dyspnea are independent 

predictors of COPD.



Roberto de Marco et al. Am J Respir Crit Care Med 2007; 175: 32-39.

▪ The median length of the follow-up was 8.9 yr, ranging from a 

minimum of 5.8 yr to a maximum of 11.4 yr

▪ Overall, the incidence rate of COPD was 2.8 cases/1,000/yr

(95%CI, 2.3–3.3)

Chronic cough/sputum

Dyspnea



CHRONIC BRONCHITIS PHENOTYPE FROM PLATINO STUDY 

 Chronic bronchitis has been defined as the presence of productive cough for 3 months in two successive years 

in a patient in whom other causes of chronic cough, such as tuberculosis, lung cancer and heart failure, have been 

excluded.

 Although chronic productive cough is considered a major manifestation in about 30-40% of COPD patients, there 

is limited information about the prevalence of chronic bronchitis in COPD patients.

 The PLATINO study was to assess different aspects of the chronic bronchitis phenotype in a large 

international population-based sample from five Latin American cities with high (80%) participation and robust, 

well-established methods.

Maria Montes de Oca et al. Eur Respir J 2012; 40: 28-36.



CLINICAL OUTCOMES ACCORDING TO CHRONIC BRONCHITIS

Maria Montes de Oca et al. Eur Respir J 2012; 40: 28-36.



CHRONIC COUGH AS A NOVEL PHENOTYPE OF COPD

 Recruited patients enrolled in the KOrea COpd Subgroup Study (KOCOSS), 

 KOCOSS includes following questionnaires to define C

1) Do you experience a cough most days, for at least 3 months per year? 

2) Have you had cough for more than two consecutive years? 

3) Do you produce sputum most days, for at least 3 months per year? 

4) Have you had sputum for more than two consecutive years? 

H-K Koo et al. Int J Chron Obstr Pul Dis 2018; 13:1793-1801.



H-K Koo et al. Int J Chron Obstr Pul Dis 2018; 13:1793-1801.



H-K Koo et al. Int J Chron Obstr Pul Dis 2018; 13:1793-1801.



H-K Koo et al. Int J Chron Obstr Pul Dis 2018; 13:1793-1801.



COUGH AT RISKS OF EXACERBATION AND MORTALITY 

 All subjects with COPD (n = 993) were identified together with sex- and age matched reference subjects without 

obstructive lung function impairment from four population-based cohorts in 2002-04.

- 993 with COPD 

- 993 age- and sex matched subjects without obstructive lung function impairment.

 To evaluate the relationship between productive cough, exacerbations and mortality among subjects with and 

without COPD.

Anne Lindberg et al. Respiratory Medicine. 2015; 109: 88-95.



COMPARING SUBJECTS WITH AND WITHOUT COUGH

Anne Lindberg et al. Respiratory Medicine. 2015; 109: 88-95.



Anne Lindberg et al. Respiratory Medicine. 2015; 109: 88-95.

Any exacerbation during last 12 months

Mortaliy



COUGH AS RISK FACTOR OF EXACERBATION IN COPD

Dennis E. Niewoehner et al. Chest 2007; 131: 20-28.



IMPACT OF CURRENT COUGH ON HEALTH-RELATED QOL 

 Cross-sectional multicenter study was conducted in the French Initiatives COPD cohort 

 Assessed cough and sputum production within the past 7 days using the cough and sputum assessment 

questionnaire (CASA-Q), health-related quality of life, spirometry, smoking status, dyspnea, exacerbations, anxiety and 

depression, and comorbidities.

Paul T. King et al. Respiratory Medicine. 2006; 100: 2183-2189.



Paul T. King et al. Respiratory Medicine. 2006; 100: 2183-2189.



RELATIONSHIP BETWEEN SGRQ AND CASA-Q DOMAIN

Paul T. King et al. Respiratory Medicine. 2006; 100: 2183-2189.



SUMMARY 

▪ Cough is a common symptom in both General population and COPD, one of the chronic respiratory disease. 

▪ Reasons of cough in COPD patients 

- Substantial airway inflammation & smoking 

- Mechanical sputum clearance by cough

- Neural interaction in cough reflux 

- Bronchiectasis as co-morbidity   

▪ Chronic cough assessment using classic definition, SGRQ-c score, and CAT score     

▪ Clinical implications of cough in COPD patients 

- incidence of COPD development, exacerbation, mortality and health-related quality of life


