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Background and purpose: Chronic cough can be a dominant symptom of chronic obstructive 

pulmonary disease (COPD), although its clinical impact remains unclear. The aim of our 

study was to identify phenotypic differences according to the presence of chronic cough or 

sputum and evaluate the impact of chronic cough on the risk of acute exacerbation of COPD 

(AECOPD).

Methods: In a nationwide COPD cohort including 1,613 COPD patients, patients with chronic 

cough only, those with sputum only, those with chronic bronchitis (CB), and those without 

cough and sputum were compared with regard to dyspnea, lung function, quality of life (QoL), 

and risk of AECOPD.

Results: The rates of chronic cough, chronic sputum, and both were 23.4%, 32.4%, and 18.2%, 

respectively. Compared with patients without chronic cough, those with chronic cough exhibited 

a lower forced expiratory volume in 1 second (% predicted) and diffusing capacity of the lungs 

for carbon monoxide (% predicted), more frequent AECOPD, more severe dyspnea, and worse 

QoL. Pulmonary function, dyspnea severity, and QoL worsened in the following order: with-

out cough or sputum, with sputum only, with cough only, and with CB. Multivariate analyses 

revealed chronic cough as an independent risk factor for a lower lung function, more severe 

dyspnea, and a poor QoL. Moreover, the risk of future AECOPD was significantly associated 

with chronic cough (odds ratio 1.56, 95% CI 1.08–2.24), but not with chronic sputum.

Conclusion: Our results suggest that chronic cough should be considered as an important 

phenotype during the determination of high-risk groups of COPD patients.

Keywords: pulmonary disease, chronic obstructive, cough, exacerbation, severity

Introduction
Cough is a common symptom of chronic respiratory diseases such as chronic obstructive 

pulmonary disease (COPD). Several causes for chronic cough exist including COPD, 

and the concept of cough hypersensitivity syndrome1 has been introduced to explain 

the common mechanism of chronic cough. However, characteristics of chronic cough 

in COPD have not been well described; it may exhibit features different from those 

of cough hypersensitivity syndrome-associated cough. As evidence to support this 

hypothesis, one study found that cough frequency in COPD patients is associated with 

sputum production, smoking, and airway inflammation, and that these factors may 

appear to be more important than the sensitivity of the cough reflex.2 In this regard, 

sputum has been rather emphasized than cough in COPD patients, and a clinical phe-

notype characterized by prominent and persistent cough and sputum production for 

at least 3 months during each of two consecutive years has been defined as chronic 

bronchitis (CB). The CB phenotype is associated with worse respiratory symptoms, 

higher rate of acute exacerbation of COPD (AECOPD), and worse disease impact in 
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COPD patients.3–8 However, chronic cough is not always 

accompanied by sputum, and it can occur as single manifes-

tation of COPD.9 The clinical impact of chronic cough on 

COPD outcomes has not been well reported; therefore, it may 

be necessary to investigate how chronic cough affects COPD 

outcomes, including quality of life (QoL) and future risk of 

AECOPD, irrespective of presence or absence of sputum. 

The aim of our study was to identify phenotypic differences 

according to presence of chronic cough or sputum in COPD 

patients and evaluate the impact of chronic cough on the risk 

of future AECOPD.

Methods
Study population and data collection
We recruited patients enrolled in the KOrea COpd Sub-

group Study (KOCOSS), which is an ongoing, multicenter 

cohort study of COPD that has included participants from 

47 centers in South Korea since April 2012.10 Inclusion 

criteria were as follows: Korean patients aged .40 years and 

post-bronchodilator forced expiratory volume in 1 second 

(FEV
1
) to forced vital capacity ratio of ,0.7. Spirometry 

and 6-minute walk distance test were performed according to 

standard techniques.11,12 At the first visit, information regard-

ing the frequency and severity of exacerbations in the past 

12 months; smoking status; patient-reported education levels; 

medications; and comorbidities were recorded. The modified 

Medical Research Council Dyspnea scale (mMRC)13,14 scores 

for dyspnea severity, scores for the COPD Assessment Test 

(CAT),15 and COPD-specific version of St George’s Respira-

tory Questionnaire (SGRQ-C)16 were assessed. All data were 

documented in case report forms completed by physicians 

or trained nurses, and patients were re-evaluated at regular 

6-month intervals after the initial examination. The major 

exclusion criteria were as follows: asthma; other obstructive 

lung diseases including bronchiectasis; tuberculosis-de-

stroyed lungs; inability to complete the spirometry; myo-

cardial infarction or cerebrovascular events within the past 3 

months; pregnancy; rheumatoid disease; malignancy; irritable 

bowel disease; and use of steroids for conditions other than 

AECOPD within 8 weeks before enrollment. Patients with 

recent (8 weeks before screening) exacerbation or other respi-

ratory illness (such as upper respiratory infection or pneumo-

nia) were excluded; however, patients who recovered from an 

exacerbation and had been stable for more than 8 weeks were 

included. Written informed consent was obtained from all of 

the study patients. Ethics approval for this study was obtained 

from the institutional review boards at each center, which are 

listed in the Supplementary material.

Definitions
COPD was defined and stratified by the Global Initiative 

for Obstructive Lung Disease (GOLD) criteria.17 KOCOSS 

includes following questionnaires to define CB: 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? and 4) Have you had sputum for more than two con-

secutive years? Chronic cough and sputum production were 

defined using these questions. If patient answered “yes” to 

question 1, then the subject was classified as having chronic 

cough. If patient answered “yes” to question 3, then they were 

classified into group with chronic sputum. If patient answered 

“yes” to 1 and 3, then the subject was defined as having CB. 

Patients who answered “I don’t know” and those who did 

not answer a question were excluded. AECOPD was defined 

as worsening of any respiratory symptom, such as increased 

sputum volume, purulence, and increased dyspnea, which 

required treatment with systemic corticosteroids, antibiotics, 

or both. Dyspnea was evaluated using the mMRC scale, 

which is a five-point scale with higher scores indicating more 

severe dyspnea.13,14 The health-related QoL was evaluated 

with CAT and SGRQ-C scores. CAT comprises eight items 

that are scored from 0 to 5, and higher score indicates more 

severe symptom.15 SGRQ-C is a 14-item questionnaire that 

provides a total score as well as scores for the following three 

components: symptoms, activities, and impacts.16 Total and 

component scores were calculated according to algorithms 

provided in the SGRQ-C instruction manual.18

Statistical analyses
Data are expressed as mean ± standard deviation, median 

(interquartile range [IQR]), or frequency distribution (%). 

For between-group comparisons, Student’s t-tests or analyses 

of variance were used to compare continuous variables and 

chi-square tests were used to compare categorical variables. 

Multivariate analyses were conducted using general linear 

regression. To compare the predictive power of future 

AECOPD in each model, area under the receiver operating 

characteristics curve was calculated. Data were analyzed using 

the STATA program (STATA 12.0 software, StataCorp LP, 

College Station, TX, USA). A P-value of ,0.05 (two-sided 

P-values examined) was considered statistically significant.

Results
Characteristics of patients with 
chronic cough
At the time of analysis, a total of 1,613 COPD patients who 

met the inclusion criteria were enrolled; 1,380 (91.6%) 

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2018:13 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1795

Chronic cough in COPD

were men and 434 (27.1%) were current smokers (Table 1). 

The median age of patients was 73 years (IQR, 67–78). 

GOLD stage 1 (FEV
1
 .80%), GOLD stage 2 (FEV

1
, .50% 

to  #80%), GOLD stage 3 (FEV
1
, .30% to #50%), and 

GOLD stage 4 (FEV
1
 #30%) accounted for 138, 833, 527, 

and 115 patients, respectively. The median follow-up dura-

tion was 12.0 (IQR, 6.0–24.0) months. The mean FEV
1
 was 

1.58 ± 0.55 L (% predicted, 59.2 ± 18.3). In total, 377 (23.4%) 

patients reported chronic cough, 523 (32.4%) reported 

chronic sputum, and 293 (18.2%) reported both symptoms 

(Figure 1). Compared with COPD patients without chronic 

cough, those with chronic cough included younger patients 

and more current smokers. Furthermore, patients with chronic 

cough experienced more frequent AECOPD and exhibited 

lower FEV
1
 (% predicted) and diffusing capacity of the lungs 

Table 1 Baseline characteristics of patients with chronic obstructive pulmonary disease according to the presence of chronic cough

Total Chronic cough

(+) (-) P-value

Patients 1,613 377 (23.4%) 1,236 (76.6%)
Age, years 72.6 ± 7.9 71.8 ± 7.8 72.9 ± 7.9 0.02

Male sex 1,380 (91.6%) 317 (89.8%) 1,063 (92.2%) 0.16
BMI, kg/m2 23.1 ± 8.9 22.5 ± 3.2 23.2 ± 10.0 0.14

Smoking status
Current 434 (27.1%) 126 (33.5%) 308 (25.1%) 0.001
Amount, PY 43.8 ± 25.0 44.8 ± 24.8 43.5 ± 25.1 0.41

Previous AE 405 (25.2%) 122 (32.5%) 283 (23.0%) ,0.001

Laboratory
WBC, /μL 7,750 ± 2,675 7,950 ± 2,942 7,690 ± 2,579 0.13

Eosinophil, % 3.4 ± 3.6 3.4 ± 3.3 3.5 ± 3.7 0.61

Hb, g/dL 14.2 ± 1.5 14.2 ± 1.5 14.2 ± 1.6 0.86

Pulmonary function
FEV1, % predicted 59.2 ± 18.3 55.8 ± 17.4 60.2 ± 18.4 ,0.001

FVC, % predicted 84.6 ± 18.3 83.9 ± 18.5 84.8 ± 18.2 0.39

DLCO, % predicted 74.6 ± 23.8 69.3 ± 20.9 76.3 ± 24.5 ,0.001

Quality of life
mMRC score 1.45 ± 0.93 1.71 ± 0.98 1.38 ± 0.90 ,0.001

0 189 (11.8%) 31 (8.3%) 158 (12.8%) ,0.001

1 770 (47.9%) 147 (39.2%) 623 (50.5%)
2 408 (25.4%) 108 (28.8%) 300 (24.3%)
3 211 (13.1%) 79 (21.1%) 132 (10.7%)
4 30 (1.9%) 10 (2.7%) 20 (1.6%)
CAT score 15.4 ± 7.9 19.3 ± 8.5 14.2 ± 7.3 ,0.001

SGRQ-C
Symptom 44.6 ± 20.5 57.2 ± 21.1 40.6 ± 18.6 ,0.001

Activity 46.0 ± 23.1 52.6 ± 24.8 43.9 ± 22.1 ,0.001

Impact 24.1 ± 19.7 33.4 ± 23.1 21.2 ± 17.5 ,0.001

Total 34.1 ± 18.9 43.1 ± 21.3 31.2 ± 17.1 ,0.001

6MWD, m 373.8 ± 116.1 379.7 ± 101.7 371.9 ± 120.2 0.27

Note: Data were represented as mean ± standard deviation, or frequency (%).
Abbreviations: BMI, body mass index; PY, pack year; AE, acute exacerbation; WBC, white blood cell count; Hb, hemoglobin; FEV1, forced expiratory volume in 1 second; 
FVC, forced vital capacity; DLCO, diffusing capacity of the lungs for carbon monoxide; mMRC, modified Medical Research Council Dyspnea scale; CAT, COPD Assessment 
Test; SGRQ-C, COPD-specific version of Saint George’s Respiratory Questionnaire; 6MWD, 6-minute walk distance.

Cough (+) and sputum (+)
18.2%

Cough (–) and sputum (+)
14.3%

Cough (+) and sputum (–)
5.2%

No cough and sputum
62.4%

No cough and sputum
Cough (–) and sputum (+)

Cough (+) and sputum (–)
Cough (+) and sputum (+)

Figure 1 Distribution of patients according to presence of chronic cough and 
chronic sputum production in the study cohort of patients with chronic obstructive 
pulmonary disease.
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for carbon monoxide (DL
CO

; % predicted), more severe 

dyspnea as assessed using mMRC scale, and poorer QoL as 

assessed using SGRQ-C. The results of the 6-minute walk 

distance test were not different between groups (Table 1 and 

Figure 2). When the patients were classified according to 

the revised GOLD 2017 criteria, those with chronic cough 

were more assigned to subgroups B and D, which are more 

symptomatic subgroups (P,0.001; Figure 3).

The detailed clinical characteristics of COPD patients 

with chronic cough only, those with chronic sputum only, and 

those with CB are described in Table 2. COPD patients with 

chronic cough only were more common in current smokers 

compared with those without chough or sputum, similar to 

those with CB.

Impact of chronic cough on lung function, 
dyspnea, and QoL
Patients with cough only showed more severe airflow limi-

tation during spirometry compared to patients with sputum 

only, which is a feature of patients with CB (Table  2). 

Multivariable analysis for FEV
1
 (% predicted) and DL

CO
 

(% predicted) were performed after adjusting for age, 

current smoking status, and amount of smoking; chronic 

cough remained a significant risk factor for a lower FEV
1
 

and DL
CO

 in COPD patients. However, sputum production 

was not found to be a significant factor for lower FEV
1
 and 

DL
CO

 (Table 3). There was no significant interaction between 

cough and sputum with regard to FEV
1
 (P=0.33) and DL

CO
 

(P=0.78). Spirometry was followed up for 730 patients at 

1 year later, and mean change of FEV
1
 was -0.04 ± 0.26 L. 

The mean changes of FEV
1
 were not different between groups 

according to presence of chronic cough (-0.04 ± 0.27  L 

vs -0.02 ± 0.23 L; P=0.28) or chronic sputum (-0.04 ± 0.26 L 

vs -0.03 ± 0.27 L; P=0.86).

Multivariate analyses for mMRC, CAT, and SGRQ scores 

were performed after adjusting for age, sex, body mass index, 

smoking status, history of previous exacerbation, and base-

line FEV
1
 (% predicted). In each model, chronic cough was 

independently associated with poorer mMRC (P=0.003) and 

CAT scores (P,0.001) as well as poorer scores for all three 

components of SGRQ (P,0.001; Table 3). Although chronic 

sputum production was also associated with higher score 

for CAT (P=0.003) and symptom (P,0.001) and impact 

(P=0.04) components of SGRQ, the differences were not as 

prominent as those for chronic cough. Furthermore, chronic 

sputum production did not show an association with mMRC 

score (P=0.18) or score for activity component (P=0.32) of 

SGRQ (Table 3). There was no interaction between chronic 

cough and sputum with regard to mMRC (P=0.99), CAT 

(P=0.97), and SGRQ (P=0.22) scores.

Impact of chronic cough on the risk of 
future AECOPD
A total of 291 (18.1%) patients developed AECOPD at 

least once during the follow-up period. These included 

15.5% patients without chronic cough or sputum, 13.3% 

with chronic sputum only, 17.8% with chronic cough only, 

and 23.1% with CB. Among them, 70 (24.1%) patients had 

experienced more than one exacerbation during follow-up, 

However, there was no significant difference in frequency 

of patients with multiple exacerbation according to presence 

of chronic cough (P=0.13) or chronic sputum (P=0.45). 

In univariate analyses, the risk of future AECOPD was asso-

ciated with presence of chronic cough [odds ratio (OR), 1.52; 

P=0.004], but not with presence of chronic sputum (OR, 1.16; 

P=0.92). There was no interaction between chronic cough and 

sputum with regard to future exacerbation (P=0.16). Other 

factors related to future exacerbation included older age 

0 20 40 60

SGRQ-C total

CAT

FEV1, % predicted

mMRC
Without chronic cough
With chronic cough

Figure 2 Comparison of dyspnea, quality of life, and lung function between patients 
with COPD with chronic cough and those without chronic cough.
Abbreviations: COPD, chronic obstructive pulmonary disease; mMRC, modified 
Medical Research Council Dyspnea scale; CAT, COPD Assessment Test; SGRQ-C, 
COPD-specific version of St George’s Respiratory Questionnaire; FEV1, forced 
expiratory volume in 1 second.

Figure 3 Distribution of GOLD severity stages in patients with chronic obstructive 
pulmonary disease with chronic cough and those without chronic cough.
Abbreviation: GOLD, Global Initiative for Obstructive Lung Disease.
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Table 2 Clinical characteristics of patients with chronic obstructive pulmonary disease exhibiting cough, sputum production, or both

A B C D P-value
(A vs C)

P-value
(B vs C)

P-value
(C vs D)C(-)S(-) C(-)S(+) C(+)S(-) C(+)S(+)

Patients 1,006 (62.4%) 230 (14.3%) 84 (5.2%) 293 (18.2%)
Age, years 72.9 ± 7.8 72.5 ± 8.8 71.5 ± 8.9 71.7 ± 7.7 0.11 0.31 0.82

Male sex 950 (90.9%) 232 (95.1%) 74 (88.1%) 275 (90.2%) 0.38 0.04 0.55
BMI, kg/m2 23.3 ± 10.6 23.2 ± 3.4 22.6 ± 3.5 22.5 ± 3.2 0.47 0.55 0.91

Smoking status
Current 261 (23.1%) 87 (34.0%) 30 (33.7%) 107 (33.3%) 0.02 .0.99 .0.99

Amount, PY 43.3 ± 24.8 43.3 ± 26.5 40.4 ± 24.7 45.4 ± 24.4 0.31 0.37 0.12

Previous AE 232 (20.5%) 70 (27.3%) 23 (25.6%) 110 (34.3%) 0.27 0.78 0.09
Laboratory

WBC 7,610 ± 2,494 7,870 ± 2,720 8,010 ± 2,439 7,880 ± 3,008 0.23 0.72 0.73

Neutrophil, % 59.3 ± 26.5 59.9 ± 14.1 59.9 ± 12.9 60.0 ± 13.0 0.83 0.99 0.99

Eosinophil, % 3.4 ± 3.4 3.7 ± 4.6 3.4 ± 2.8 3.5 ± 3.7 0.46 0.48 0.76

Hb 14.2 ± 1.6 14.1 ± 1.7 14.2 ± 1.5 14.2 ± 1.5 0.81 0.63 0.71

Pulmonary function
FEV1, % 61.4 ± 19.5 62.4 ± 19.1 57.7 ± 18.8 56.4 ± 18.0 0.09 0.05 0.57

FVC, % 84.6 ± 18.6 85.4 ± 17.5 83.3 ± 17.2 83.5 ± 19.3 0.53 0.37 0.92

DLCO, % 77.0 ± 23.9 76.0 ± 25.8 71.3 ± 18.5 69.2 ± 21.6 0.05 0.16 0.52

QOL
mMRC 1.33 ± 0.87 1.47 ± 0.99 1.58 ± 0.90 1.73 ± 0.99 0.01 0.31 0.16

0 153 (13.5%) 36 (14.0%) 8 (8.9%) 26 (8.1%)
1 599 (52.8%) 115 (44.6%) 38 (42.2%) 124 (38.5%)
2 255 (22.5%) 66 (25.6%) 29 (32.2%) 93 (28.9%)
3 116 (10.2%) 33 (12.8%) 14 (15.6%) 69 (21.4%)
4 12 (1.1%) 8 (3.1%) 1 (1.1%) 10 (3.1%)
CAT 13.7 ± 7.2 15.7 ± 7.5 16.9 ± 7.9 19.7 ± 8.4 ,0.001 0.19 0.003

SGRQ-C
Symptom 38.0 ± 17.5 48.6 ± 54.9 54.9 ± 19.6 57.6 ± 21.8 ,0.001 0.01 0.22

Activity 42.9 ± 22.2 44.2 ± 22.2 52.4 ± 22.5 51.6 ± 25.2 ,0.001 0.01 0.77

Impact 20.1 ± 16.9 23.5 ± 19.0 31.6 ± 22.1 33.3 ± 23.2 ,0.001 ,0.001 0.46

Total 29.9 ± 16.7 33.8 ± 18.0 41.7 ± 19.6 42.8 ± 21.6 ,0.001 ,0.001 0.62

Note: Data were represented as mean ± standard deviation, or frequency (%).
Abbreviations: C, cough; S, sputum; BMI, body mass index; PY, pack year; AE, acute exacerbation; WBC, white blood cell count; Hb, hemoglobin; FEV1, forced expiratory 
volume in 1 second; FVC, forced vital capacity; DLCO, diffusing capacity of the lungs for carbon monoxide; QOL, quality of life; mMRC, modified Medical Research Council 
Dyspnea scale; CAT, COPD Assessment Test; SGRQ-C, COPD-specific version of St George’s Respiratory Questionnaire.

Table 3 Multivariate analysis for the effects of chronic cough and chronic phlegm on the lung function, dyspnea, and quality of life in 
patients with chronic obstructive pulmonary disease

Adjusted 
values

Cough Sputum

(+) (-) P-values (+) (-) P-values

FEV1, % 57.3 ± 1.3 60.9 ± 0.8 0.02 58.5 ± 0.9 59.8 ± 1.2 0.37
DLCO, % 70.8 ± 1.8 76.9 ± 1.1 0.02 72.2 ± 1.3 74.6 ± 1.7 0.28
mMRC 1.87 ± 0.11 1.49 ± 0.07 0.003 1.78 ± 0.10 1.60 ± 0.09 0.18
CAT 20.0 ± 0.94 15.6 ± 0.6 ,0.001 19.6 ± 0.8 16.3 ± 0.7 0.003
SGRQ-C

Symptom 57.5 ± 2.3 45.8 ± 1.5 ,0.001 57.1 ± 2.0 47.0 ± 1.9 ,0.001
Activity 58.7 ± 2.7 46.2 ± 1.7 ,0.001 54.3 ± 2.4 51.1 ± 2.2 0.32
Impact 38.5 ± 2.3 24.5 ± 1.5 ,0.001 34.8 ± 2.1 28.9 ± 1.9 0.04

Total 47.8 ± 2.2 34.5 ± 1.4 ,0.001 44.4 ± 1.9 38.6 ± 1.8 0.03

Notes: FEV1 (% predicted) and DLCO (%) were adjusted by age, smoking status, smoking amount, and chronic cough or phlegm in each model. mMRC, CAT, and SGRQ-C 
scores were adjusted by age, sex, smoking status, history of exacerbation, FEV1 (% predicted) in addition to chronic cough or phlegm in each model.
Abbreviations: FEV1, forced expiratory volume in 1 second; DLCO, diffusing capacity of the lungs for carbon monoxide; mMRC, modified Medical Research Council Dyspnea 
scale; CAT, COPD Assessment Test; SGRQ-C, COPD-specific version of St George’s Respiratory Questionnaire.
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(OR, 1.04; P,0.001), previous history of exacerbation 

(OR, 1.95; P,0.001), and lower baseline FEV
1
 (% predicted; 

OR, 0.98; P,0.001). In multivariate analyses adjusted for 

age, smoking status, history of exacerbation, and baseline 

FEV
1
 (% predicted), chronic cough was independently 

associated with future exacerbation (OR 1.56, 95% CI, 

1.08–2.24), whereas chronic sputum did not show any sig-

nificant association (OR, 0.93; P=0.63; Table 4).

The area under the curve (AUC) for predicting future 

exacerbation was 0.640 when subgrouping was based on 

the 2011 GOLD guidelines (model 1) and 0.630 when 

subgrouping was based on the 2017 GOLD guidelines 

(model 2). When we added the variable of chronic cough 

while subgrouping according to the 2017 GOLD guidelines, 

the AUC increased to 0.653 (model 3), which was found to 

be the most predictive (Figure 4).

Discussion
In this nationwide cohort analysis, chronic cough in COPD 

patients was not a simple symptom; rather, it was an inde-

pendent risk factor for lower FEV
1
 and DL

CO
, more severe 

dyspnea, worse QoL, and future exacerbation. Interestingly, 

chronic cough itself showed a more significant association 

with disease severity and prediction of poor outcomes com-

pared with chronic sputum, and the degree of association was 

similar to that in patients with CB. These findings suggest 

that chronic cough, and not chronic sputum, could play a role 

in the effects of CB in COPD patients, and that it may be 

important to identify patients with chronic cough irrespective 

of sputum to find the high-risk group.

COPD is associated with chronic inflammatory processes 

in the airway and parenchyma. A cough reflex can be trig-

gered by several inflammatory or mechanical changes in 

the airways.19 Furthermore, chronic cough was found to 

be associated with neutrophilic airway inflammation20,21 

and cytokines, such as tumor necrosis factor-alpha or 

interleukin-8.21 Therefore, it could be postulated that chronic 

cough and COPD may share common pathophysiological 

pathways: airway inflammation. Thus, airway inflammation 

may be critical for chronic cough in COPD,22 and chronic 

cough could be prerequisite conditions for AECOPD.

Another hypothesis for explaining the association of 

chronic cough with higher risk of future AECOPD may be 

linked to transient receptor potential (TRP) channels, par-

ticularly transient receptor potential vanilloid 1 (TRPV1). 

TRPV1 may be a major molecular entity involved in the 

tussive response.23 The pivotal function of TRPV1 in cough 

response is to lower the threshold to cough, which is already 

reduced in COPD patients.24 TRP channels are associated 

with bronchoconstriction, airway hyper-responsiveness, 

and neutrophil activation. This TRP channel function may 

be altered in the presence of oxidative stress, inflammation, 

hypoxia, and mechanical stress.25 Therefore, these findings 

may also be a clue for associating chronic cough with an 

increased risk of future AECOPD.

Reportedly, 3.4%–22.0% adults in the general 

population26–35 and 14%–74% COPD patients are affected 

by CB.3–6 Moreover, some studies have reported a positive 

association between CB and poor COPD outcomes,3–8,34,35 

whereas some have reported otherwise. Considering that 

the wide range of prevalence estimates for CB is because 

of different definitions for CB in each study, the studies 

should be reviewed in detail to elucidate the role of cough 

in the course of COPD. CB is classically defined as chronic 

cough and sputum production for 3 months a year for two 

consecutive years. However, various definitions, including 

Table 4 Univariate and multivariate analyses for factors contrib
uting to future AE of chronic obstructive pulmonary disease

Univariate Multivariate

OR 95% CI P-value OR 95% CI P-value

Age, years 1.04 1.02–1.05 ,0.001 1.04 1.02–1.06 ,0.001
Male sex 1.02 0.64–1.62 0.94 – – –
BMI, kg/m2 0.99 0.96–1.02 0.58 – – –
Current smoker 0.81 0.60–1.09 0.17 0.90 0.65–1.25 0.54
Previous AE 1.95 1.49–2.56 ,0.001 1.72 1.28–2.30 ,0.001

FEV1, % predicted 0.98 0.97–0.99 ,0.001 0.98 0.97–0.99 ,0.001

Chronic cough 1.52 1.15–2.02 0.004 1.56 1.08–2.24 0.02
Chronic sputum 1.16 0.88–1.51 0.29 0.92 0.65–1.30 0.63

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index; 
AE, acute exacerbation; FEV1, forced expiratory volume in 1 second.

Figure 4 ROC analysis for the prediction of future acute exacerbation of chronic 
obstructive pulmonary disease.
Notes: Model 1 was constructed using the GOLD 2011 guidelines. Model 2 was 
constructed using the GOLD 2017 guidelines. Model 3 was constructed by adding 
chronic cough to the GOLD 2017 guidelines.
Abbreviations: ROC, receiver operating characteristic; GOLD, Global Initiative 
for Obstructive Lung Disease.
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one mentioning chronic sputum only, have been used in 

different studies, particularly in large cohorts. The preva-

lence of classic CB was 18.2% in the present study, while 

the prevalence of chronic sputum was up to 32.4%. In the 

Proyecto Latinoamericano de Investigación en Obstrucción 

Pulmonar (PLATINO) study,4 CB was defined as chronic 

sputum production, and the findings revealed more respira-

tory symptom, worse lung function, and poorer QoL in CB 

patients. However, the number of exacerbations was not 

significantly different between patients with chronic sputum 

and those without, although the proportion of exacerbation 

was higher in the chronic sputum group. Even in the Evalua-

tion of COPD Longitudinally to Identify Predictive Surrogate 

Endpoints study,5 which is a larger study, CB was defined 

as chronic sputum production, and patients with chronic 

sputum exhibited a poorer QoL. However, there was no 

significant difference in FEV
1
 or the number of exacerba-

tions, even though the study included more patients with 

advanced COPD compared with the PLATINO study. In The 

Genetic Epidemiology of COPD (COPDGene) study,6 CB 

was defined as chronic cough and sputum production. The 

findings revealed more exacerbations and poorer QoL in CB 

patients, as expected. These inconsistent effects of CB on 

COPD outcomes in previous studies may be explained by the 

results of our analysis, which may have been affected by the 

proportion of patients with chronic cough in each study.

This study could make a significant contribution to 

clinical practice. This is the first study, to the best of our 

knowledge, which compares the relative effects of chronic 

cough and chronic sputum on COPD outcomes and identifies 

the role of chronic cough in COPD. The findings suggest 

that assessment of chronic cough is important to evaluate 

disease severity and predict the future prognosis of COPD 

patients. Furthermore, this study used longitudinal data for 

analysis of the risk of future AECOPD. Most previous studies 

were cross-sectional and compared the rates of previous 

exacerbations by simple interviews, which is associated with 

the risk of recall bias.

This study also has several potential limitations. First, 

the proportion of patients with cough only was relatively 

smaller than that of patients with CB or sputum only. Second, 

we could not evaluate the risk of mortality, because of the lack 

of sufficient cases of death in the KOCOSS cohort. In addi-

tion, in KOCOSS, other common causes of chronic cough, 

including postnasal drip syndrome and esophageal reflux dis-

ease, were not ruled out. Third, in a certain portion of patients 

in our cohort, methacholine provocation test was performed 

to measure bronchial hyper-responsiveness; however, in 

most of cases, exclusion for asthma was determined by each 

physician’s clinical decision, and there could be possibility 

of existence of patients with asthma-COPD overlap. Fourth, 

since severity of cough or sputum production was not mea-

sured at our questionnaire and presence of cough or sputum 

was not followed as primary outcome, the changes of these 

phenotypes could not be evaluated in our study. Finally, 

because individual items of CAT and SGRQ were not ana-

lyzed, sensitivity analysis excluding items regarding cough 

and sputum could not be performed.

Conclusion
Chronic cough itself is associated with lower FEV

1
 and DL

CO
, 

more severe dyspnea, and worse QoL in COPD patients. Fur-

thermore, it is an independent risk factor for future AECOPD. 

The symptom of chronic cough could be considered as a 

unique phenotype during determination of high-risk groups 

of COPD patients, particularly with regard to exacerbation. 

Further studies about the natural course and treatment out-

comes of COPD patients with chronic cough are necessary.
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