
© 2018 Kawamatawong et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of COPD 2018:13 761–769

International Journal of COPD Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
761

O r I g I n a l  r e s e a r C h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/COPD.S139776

relationship between the presence of 
bronchiectasis and acute exacerbation 
in Thai COPD patients

Theerasuk Kawamatawong1

Jitsupa Onnipa1

Thitiporn 
suwatanapongched2

1Department of Medicine, 
ramathibodi hospital, Mahidol 
University, Bangkok, Thailand; 
2Department of Diagnostic and 
Therapeutic radiology, ramathibodi 
hospital, Mahidol University, Bangkok, 
Thailand

Background: The prevalence rate of bronchiectasis in COPD is variable. Coexisting bronchiectasis 

and COPD may influence COPD severity and exacerbation. 

Objective: We investigated whether bronchiectasis is associated with frequent or severe COPD 

exacerbation. Lower airway bacterial and mycobacterial infections are a possible mechanism 

for bronchiectasis. 

Materials and methods: A cross-sectional study was conducted in 2013–2014. COPD 

exacerbations and hospitalizations were reviewed. Spirometry and CT were performed. COPD 

symptoms were assessed by using the COPD assessment test (CAT) and modified Medical 

Research Council (mMRC) dyspnea scale. Sputum inductions were performed and specimens 

were sent for microbiology.

Results: We recruited 72 patients. Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) A, B, C, and D, were noted in 20%, 27.1%, 14.3%, and 38.6% of the patients, respec-

tively. Frequent exacerbations ($2) and/or $1 hospitalization in the previous year were observed 

in 40.3% of patients. Median mMRC of COPD with frequent and non-frequent exacerbations 

was 1.0 (range 1–2) and 2.0 (range 1–3), (p=0.002), respectively. Median CAT of COPD with 

frequent and non-frequent exacerbations was 20.5 (3–37) and 11.0 (2–32), (p=0.004), respec-

tively. CT-detected bronchiectasis was observed in 47.2% of patients. Median mMRC of COPD 

with and without bronchiectasis was 1.0 (0–4) and 1.0 (0–4) (p=0.22), respectively. Median 

CAT of COPD with and without bronchiectasis was 16.2 (95% CI: 12.9–19.6) and 13.0 (3–37), 

(p=0.49), respectively. The lower post-bronchodilator forced expiratory volume in 1 second 

(FEV
1
) of COPD with frequent exacerbations than those without was noted (p=0.007). The 

post-bronchodilator forced expiratory volume at 1 second percent in patients with and without 

bronchiectasis was not different (p=0.91). After adjusting for gender, severity of airflow obstruc-

tion, severity of COPD symptoms, the odds ratio for bronchiectasis with frequent and/or severe 

exacerbation was 4.99 (95% CI: 1.31–18.94), (p=0.018). Neither bacterial nor mycobacterial 

airway infection was associated with bronchiectasis or frequent exacerbation.

Conclusions: Bronchiectasis is common in Thai COPD. It was associated with frequent exac-

erbation or hospitalization. Mycobacterial tuberculosis in COPD patients with bronchiectasis 

was uncommon.

Keywords: prevalence, bronchiectasis, COPD, computed tomography, exacerbation, sputum, 

bacteria, mycobacterium

Introduction
COPD exacerbation affects patients morbidity and mortality.1–3 Exacerbation of COPD 

is defined by an acute, sustained worsening of patient’s condition beyond normal day-

to-day variation and warrants a change in medication.4,5 Severity of airflow limitation 
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and history of exacerbations in the year are associated with 

an increased risk of future exacerbations.3 Furthermore, 

chronic mucus hypersecretion in COPD or chronic bronchitis, 

has been identified as a risk factor of COPD exacerbation.6 

However, the symptoms of cough and phlegm production 

are common in bronchiectasis. Bronchiectasis causes per-

manent destruction of the bronchi, and is associated with 

increased sputum production and susceptibility to infected 

complications.7,8 Bronchiectasis combined with COPD has 

been recognized as a COPD phenotype. However, the preva-

lence of bronchiectasis in Thai COPD patients is unknown.9 

CT has been widely used for detecting bronchiectasis.9,10 

Specific lung structural abnormalities, including bronchiecta-

sis, predict meaningful clinical outcome of COPD.11 The 

mechanisms that link bronchiectasis and COPD are unclear 

and remain to be determined.12

Bronchiectasis was identified in ~4% of COPD patients 

in the multinational Evaluation of COPD Longitudinally 

to Identify Predictive Surrogate Endpoints (ECLIPSE).13 

Bronchiectasis is more prevalent in the more severe COPD 

according to Global Initiative for Chronic Obstructive 

Lung Disease (GOLD) stages.3 Combined bronchiectasis 

and COPD have been investigated with regard to clinical 

significance and therapeutic application.14 In Southeast Asia, 

including Thailand, non-cystic fibrosis bronchiectasis is 

mainly caused by post-infectious disease and tuberculosis.15 

Accordingly, the present study aims to identify the prevalence 

of bronchiectasis in Thai COPD patients. The association of 

bronchiectasis with COPD exacerbation and mycobacterial 

infection with the COPD combined with bronchiectasis 

phenotype were investigated.

Objective
We investigated whether CT-detected bronchiectasis is asso-

ciated with frequent COPD exacerbation or hospitalization. 

We also examined lower airway bacterial and mycobacterial 

airway infections as putative mechanisms of bronchiectasis 

in Thai COPD patients.

Methods
study subjects
COPD was diagnosed in participants aged 40 years old 

or more. COPD patients presented with significant symp-

toms, exposure to risk factors of COPD, and persistent 

airflow obstruction according to GOLD guideline.4 All the 

COPD patients were current or ex-smokers ($10 pack-

years). The persistent airflow limitation was confirmed by 

post-bronchodilator forced expiratory volume in 1 second 

(FEV
1
)/forced vital capacity (FVC) ratio of ,0.7.4

spirometry and reversibility testing
Spirometry and bronchodilator reversibility testing were 

performed according to the American Thoracic Society/

European Respiratory Society (ATS/ERS) standard prac-

tice. Salbutamol 400 µg was used for reversibility testing.16 

Adjustment of the normal or predictive value for Asian 

subjects in terms of age, sex, and height was done. The 

patients who were unable to perform spirometry adequately 

were excluded.

Definition of COPD exacerbation 
COPD exacerbation was clinically defined according to the 

International Classification of Disease, 10th Revision, and 

the Anthonisen criteria.17

Classification of COPD exacerbation 
patients
COPD patients were divided into 2 groups; non-frequent 

exacerbation, and frequent or severe exacerbation. Those who 

had 0–1 exacerbation/year were classified as non-frequent 

exacerbation patients, and those who had $2 exacerbations/

year were classified as frequent exacerbation patients. Severe 

exacerbation patients required at least 1 hospitalization owing 

to COPD exacerbation in the previous year.4

assessment COPD symptoms
COPD symptoms were assessed by using the Thai version 

COPD Assessment Test (CAT) and/or modified Medical 

Research Council (mMRC) dyspnea scale.18–20 The more 

symptomatic COPD patients were those who had either a 

CAT score of $10 or a mMRC scale of $2. COPD patients 

were classified GOLD COPD A, B, C, and D according to 

the GOLD 2014 multidimensional approach using COPD 

symptoms and exacerbation history or post-bronchodilator 

FEV
1
% predicted.4

Patient recruitment
COPD patients were recruited during the stable phase of the 

disease, which we defined as lack of evidence of exacerbation 

for at least 4 weeks. All patients signed an informed consent 

agreement to participate in the clinical study. This study 

was approved by the Committee on Human Right Related 

to Research Involving Human Subjects, Faculty of Medicine 

Ramathibodi Hospital, Mahidol University.

Diagnosis of bronchiectasis
All COPD patients had CT scan performed during the stable 

phase of the disease. Stable COPD was defined by the absence 

of COPD exacerbation in the past 4 weeks. All CT scans 

were performed on a 64 multidetector row CT scanner 
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(SOMOTOM Sensation 64, Siemens Healthcare, Erlangen/

Munich, Germany). Helical CT scan was performed in the 

craniocaudal direction and supine position. All CT images 

were reconstructed with section thickness and section interval 

of 1.0 mm and 0.7 mm or 2.0 mm and 2.0 mm, respectively. All 

images were reviewed by an experienced board-certified radiol-

ogist. Pulmonary and airway abnormalities were defined accord-

ing to Fleischner Society glossary of terms for thoracic imaging. 

Morphologic criteria of bronchiectasis was considered when 

there was bronchial dilatation with respect to the accompany-

ing pulmonary artery (the signet ring sign), lack of bronchial 

tapering (the tram-track sign) or identification of bronchi 

within 1 cm of the peripheral surface. The bronchiectasis was 

further classified as tubular, varicose or cystic type, depend-

ing on the appearance of the affected bronchi. Emphysema 

was considered when there was focal area of low attenuation, 

usually without visible wall. Emphysema was further sub-

classified as centrilobular, paraseptal, or panlobular depend-

ing on the location and distribution of the affected lungs. 

Other radiographic findings included bullae, bleb, atelectasis, 

pulmonary nodules, mass and interstitial pulmonary fibrosis; 

small airways abnormalities, including centrilobular branch-

ing opacities or tree-in-bud pattern reflecting mucus filled 

bronchiolectasis and air trapping; large airways abnormalities 

(expiratory collapse of the trachea and large bronchi .50% 

during dynamic forced expiration). Extra-pulmonary find-

ings, including calcified lymph nodes and cardiovascular 

abnormalities (aortic calcification, coronary calcification, and 

evidence of pulmonary hypertension) were also recorded.21

Isotonic saline or 0.9% normal saline solution (0.9% NSS 

weight per volume) was delivered via micropump ultrasonic 

nebulization (Aeroneb®, Aerogen, Galway, Ireland) for sputum 

induction. Standard volume of 2 mL 0.9% NSS was adminis-

tered for 30 minutes.22 Sputum specimens were obtained and 

processed for microbiological study. Acid-fast bacilli (AFB) 

staining was undertaken using a modified Ziehl–Neelsen 

method, bacterial pathogen morphology was identified using 

Gram stain. Results of staining were reported as positive 

AFB in the presence of 1–9 bacilli/100 oil immersion fields. 

In addition, we performed aerobic culture using standard 

culture media. To identify lower airway bacterial coloniza-

tion, we qualitatively assessed positive bacterial growth. We 

performed mycobacterial culture and used Lowenstein–Jensen 

Media to detect mycobacteria colonies. Standard biochemical 

tests were later undertaken for identification of the species. 

statistical analysis
STATA statistical package was used for statistical analysis. 

Continuous variables were expressed using means, SDs 

and medians as appropriate, for normal distribution. The 

association of 2 categorical data was assessed using the 

Pearson chi-square test. We obtained odds ratios (ORs) and 

95% CIs for independent variables. A p-value of ,0.05 was 

considered to be statistically significant.

Results
In all, 72 consecutive patients were recruited from the 

chest clinic of Ramathibodi Hospital. They had a mean 

age of 72.4±1.06 years, and 62 were men. The mean 

post-bronchodilator FEV
1
 was 60%±2.5% predicted. The 

symptom severity of COPD was presented by CAT and 

mMRC with a mean of 15±1.11 and 1.64±1.07, respectively. 

We classified 20%, 27.1%, 14.3% and 38.6% of COPD 

patients as GOLD A, B, C, and D, respectively. Significant 

COPD exacerbation ($2 episodes/year or at least 1 COPD-

related hospitalization in the previous year) was observed in 

29 cases (40.28%). The median (interquartile range [IQR]) 

CAT score of COPD patients with frequent and non-frequent 

exacerbations was 20.5 (3–37) and 11.0 (2–32), respectively 

(p=0.0037). The mean mMRC scale of patients with frequent 

exacerbations was 2.17 (95% CI: 1.68–2.67), the mean 

mMRC with non-frequent exacerbations was 1.3 (95% CI: 

1.07–1.53), which was considered to be a statistically sig-

nificant difference (p=0.0022).

Median (IQR) post-bronchodilator FEV
1
% in COPD 

patients with frequent exacerbations was 51.69% (30.0–78.0) 

and post-bronchodilator FEV
1
% predicted in COPD patients 

with non-frequent exacerbations was 65.38% (43.0–88.0). 

The post-bronchodilator FEV
1
% was also significantly dif-

ferent in patients with and without frequent exacerbations 

(p=0.007). Table 1 shows the characteristics of COPD 

patients with frequent exacerbation of COPD (n=29) and 

non-frequent exacerbation group (n=43).

Table 1 Demographic and baseline details of subjects, including 
symptoms and functional characteristics

Patients’ 
characteristics

Non-frequent 
exacerbation 
(n=43)

Frequent 
exacerbation 
(n=29)

p-value

gender, male (female) 42 (1) 23 (6) 0.015
age (years)a 73.39 (60.0–85.0) 70.96 (59.0–82) 0.264
Post-bronchodilator 
FeV1% predicteda

65.38 (43.0–88.0) 51.69 (30.0–78.0) 0.007

CaT scorea 11.0 (2–32) 20.5 (3–37) 0.003
mMrCa 1.0 (1–2) 2.0 (1–3) 0.002

Notes: aMedian and IQr. Data are presented as median, IQr and proportion (%). 
The statistical significance was determined by p-value ,0.05.
Abbreviations: CaT, COPD assessment test; FeV1, forced expiratory volume 
in 1 second; IQR, interquartile range; mMRC, modified Medical Research Council 
Dyspnea scale.
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Bronchiectasis with different severities was detected 

using CT in 34 cases (47.22%). Bronchiectasis was present 

in 18 patients (62.07%) of the frequent exacerbation group 

and in 16 patients (37.21%) of the non-frequent exacerba-

tion group. There was a significant difference between the 

proportions of patients with CT-detected bronchiectasis with 

the frequent COPD exacerbations and patients without bron-

chiectasis (p=0.038). The OR of CT-detected bronchiectasis 

in the frequent exacerbation group was 2.76 (95% CI: 

1.04–7.3). After covariates, including gender, severity of 

airflow obstruction (post-bronchodilator FEV
1
% predicted) 

and COPD symptoms (CAT score and mMRC) were adjusted 

using multivariate analysis. The OR of bronchiectasis for 

COPD exacerbation was 4.99 (95% CI: 1.31–18.94) as 

shown in Table 2.

The median (IQR) of CAT score of COPD patients 

with and without bronchiectasis was 13.0 (3–37) and 13.0 

(2–32), respectively. The median (IQR) or mMRC of COPD 

patients with and without bronchiectasis was 1.0 (0–4) and 

1.0 (0–4), respectively. The presence of bronchiectasis was 

not significantly associated with more symptomatic COPD, 

defined by either the CAT score or mMRC scale, compared 

with the group without bronchiectasis. The median (IQR) 

post-bronchodilator FEV
1
% predicted of COPD patients 

with computed tomography (CT)-detected bronchiectasis 

was 59.50% (44.50–77.0), and it was not different from that 

of patients without bronchiectasis at 60.0% (46.0–75.25) 

(p=0.91), as shown in Table 3.

A total of 72 COPD patients from the entire cohort 

performed sputum induction. However, the unacceptable 

and contaminated sputum specimens from bacterial culture 

were reported in 62 cases (86.1%). The presence of positive 

bacterial culture from the induced sputum was identified in 

9 cases (12.5%). Pseudomonas aeruginosa and Acinetobacter 

baumannii were commonly recovered pathogens from aero-

bic culture of sputum specimens (4.16%). Furthermore, the 

presence of positive mycobacterial culture from the induced 

sputum was identified in 8 cases (11.11%). However, we did 

not find an association between positive mycobacterial cul-

ture and positive aerobic culture in sputum with the presence 

of CT-detected bronchiectasis. Bacterial and mycobacterial 

pathogens isolated from subjects with frequent and non-

frequent COPD exacerbations are shown in Table 4.

Among COPD cohort, cystic, varicose, and tubular bron-

chiectasis were noted in 10 patients (24.39%), 15 patients 

(36.58%), and 27 patients (65.85%), respectively. More than 

Table 2 association between bronchiectasis, gender, severe COPD symptoms (CaT $10), more dyspnea, severity of airflow limitation 
and frequent COPD exacerbation ($2 in the past year) and/or hospitalized exacerbation in the past year

Variables Univariate analysis Multivariate analysis

Odds 
ratio

95% CI p-value Odds 
ratio

95% CI p-value

Male gender 0.09 0.01–0.805 0.008 0.08 0.007–0.834 0.035
Post-BD FeV1 $50% predicted 0.21 0.07–0.61 0.003 0.11 0.025–0.443 0.002
CaT score $10 2.90 0.98–8.59 0.005 1.43 0.347–5.952 0.615
mMrC scale $2 2.33 1.37–3.94 0.0006 3.36 0.89–12.65 0.07
Bronchiectasis 2.76 1.04–7.29 0.037 4.99 1.31–18.94 0.018

Notes: The dependent variable is the frequent COPD exacerbation ($2 in the past year) and/or hospitalization due to exacerbation in the past year in 72 patients (binary 
variables). Each independent variable was adjusted for gender, severity of airflow obstruction (post-BD FEV1 $50% predicted), severity of COPD symptoms (CaT $10), 
severity of dyspnea symptoms (mMrC $2) and bronchiectasis. The statistical significance was determined by p-value ,0.05.
Abbreviations: BD, bronchodilator; CaT, COPD assessment test; FeV1, forced expiratory volume in 1 second; mMRC, modified Medical Research Council Dyspnea Scale.

Table 3 symptoms and physiological conditions of COPD patients with and without bronchiectasis

Parameters Patients without CT-
detected bronchiectasis
(N=38)

Patients with CT-
detected bronchiectasis
(N=34)

p-value

age (years)a 75.0 (69.0–79.5) 71.0 (63.0–78.0) 0.14
Post-bronchodilator FeV1% predicteda 59.50 (44.50–77.0) 60.0 (46.0–75.25) 0.91
CaT scorea 13.0 (3–37) 13.0 (2–32) 0.49
mMrC scalea 1.0 (0–4) 1.0 (0–4) 0.22
COPD exacerbations $2 years or 
hospitalizations $1 year n (%)

11 (37.93%) 18 (62.07%) 0.038

Notes: aMedian and IQR. Data are presented as median, IQR and proportion (%). The statistical significance was determined by p-value ,0.05.
Abbreviations: CaT, COPD assessment test; FeV1, forced expiratory volume in 1 second; CT, computed tomography; IQR, interquartile range; mMRC, modified Medical 
research Council Dyspnea scale.
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one pattern of bronchiectasis was observed in COPD patients. 

The bronchiectasis with different severities were detected 

on CT as shown in Figures 1, 2A–C, 3A–B, and 4A–C. 

We detected 59 cases (81.94%) of pulmonary emphysema 

in this study. Emphysema was radiologically classified as 

centrilobular emphysema, and paraseptal and panlobular 

emphysema in 34 (57.62%) and 14 cases (23.72%), respec-

tively. Centrilobular emphysema is shown in Figures 3A–B 

and 4A–C. Combined pulmonary emphysema and bronchial 

wall thickening was also noted from imaging studies, as shown 

in Figure 5. Coronary calcification was an extra-pulmonary 

finding detected by CT in 60 of our cases (83.33%) as shown 

in Figure 6A–C. Axial CT images with a mediastinal- 

window setting showed a dilated main pulmonary artery 

(6A) and aortic and coronary artery calcification (6B and C). 

We determined no significant association in this COPD cohort 

between the symptoms defining a CAT score $10 and the pres-

ence of coronary calcification. Other common CT findings were 

lymph node enlargement, solid and ground-glass pulmonary 

nodules, tree-in-bud appearance, and tracheobronchomalacia. 

Details of CT abnormalities are shown in Table 5.

Discussion
CT has been widely accepted and used as an imaging 

modality for evaluating bronchiectasis.23 Half (47.22%) of 

COPD patients had co-existing bronchiectasis, detected by 

CT in our study. In addition, frequent COPD exacerbations 

of $2 year or at least 1 hospital admission for acute COPD 

exacerbation in the previous year was associated with 

bronchiectasis (OR 4.99; 95% CI: 1.31–18.94; p=0.018). 

Similar associations of bronchiectasis with COPD have been 

noted in previous studies.8,9,13,24 Martinez-Garcia et al have 

shown that the presence of bronchiectasis was associated 

with severe airflow obstruction and at least 1 COPD exac-

erbation requiring hospital admission in the past year.24 In 

contrast, only 4% of patients in the ECLIPSE cohort were 

found to have bronchiectasis. In addition, the prevalence 

of bronchiectasis was observed to increase with the GOLD 

stages.3

Frequent exacerbations of COPD is the strongest predictor 

of poor prognosis in COPD patients, and is associated with a 

progressive decline in lung function.3 In addition, Donaldson 

et al reported faster decline in FEV
1
% in patients with 

frequent exacerbations.25 Hence, frequent exacerbations 

have been a predictor of prognosis in COPD patients. Links 

between bronchiectasis and poor COPD outcome have 

been emphasized in epidemiological studies, including the 

present investigation, in terms of frequent and severe COPD 

exacerbation. However, effect of bronchiectasis on the rapid 

lung function decline has not been evaluated and requires a 

prospective investigation.

Inflammatory and infectious damage to the airways leads 

to airway destruction in bronchiectasis.7,12 Common isolated 

microorganisms were P. aeruginosa (4.16%) and A. bauman-

nii (4.16%) in our cohort. These findings are similar to the 

previous report of Martinez-Garcia et al.24 P. aeruginosa 

was the most common pathogenic organism in that study. 

Bacterial colonization of the airway is a predisposing factor 

Table 4 Proportion of bacterial and mycobacterial pathogens isolated from the sputum of COPD patients, including isolated pathogens 
in patients with and without frequent or severe exacerbation

Parameter Total
(n=72)

COPD with non-frequent 
exacerbation (N=43)

COPD with frequent 
exacerbation (n=29)

p-value

Bronchiectasis, n (%) 34 (47.2) 16 (37.2%) 18 (62.1%) 0.038
Bacterial colonization, n (%) 9 (12.5) 4 (9.3%) 5 (17.24%) 0.47

Pseudomonas aeruginosa, n (%) 3 (4.16) 2 (4.56) 1 (3.45)
Acinetobacter baumannii, n (%) 3 (4.16) 0 3 (10.34)
Klebsiella pneumoniae, n (%) 2 (2.78) 1 (2.32) 1 (3.45)
Streptococcus viridans, n (%) 1 (1.38) 0 1 (3.45)

Mycobacterial growth, n (%) 8 (11.11) 6 (13.95) 2 (6.9) 0.35

Notes: Data are presented as proportion (%). The statistical significance was determined by p-value ,0.05.

Figure 1 axial CT image with a lung-window setting showing diffuse emphysema 
with varicose bronchiectasis in the right lower lobe and tubular bronchiectasis in 
the left lower lobe.
Abbreviation: CT, computed tomography. 
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for airway inflammation that causes bronchiectasis.25 We 

found no significant association between lower airway 

bacterial colonization and bronchiectasis; however, bacterial 

load in sputum may be lower than the detectable threshold 

with conventional culture media used in routine microbio-

logical tests. The radiometric culture method may improve 

detection sensitivity for bacterial load in airway of patients 

affected by COPD. However, the clinical significance and 

therapeutic implications of bacterial colonization of the 

airway demand further investigation.26,27 Owing to structural 

abnormalities and inhaled corticosteroid-associated local 

immunosuppression, both tuberculosis and non-tuberculous 

mycobacterial infection are common in bronchiectasis and 

COPD.28,29 However, we were unable to detect a high preva-

lence of mycobacterial infection in the Thai COPD cohort 

with bronchiectasis. In addition, the presence of colonized 

Figure 2 axial CT images with a lung-window setting showing tubular bronchiectasis with the signet ring sign in the right lower lobe (A–C) and the tram-track sign in the 
left lower lobe (B).
Abbreviation: CT, computed tomography.

Figure 3 Axial CT images with a lung-window setting showing combined tubular and varicose bronchiectasis, emphysema and fibrosis in bilateral upper lobes (A), right 
middle lobe (B) and right lower lobe (B).
Abbreviation: CT, computed tomography. 
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mycobacterial infection has to be cautiously interpreted 

within the clinical and radiological context. Hazardous effect 

of inhaled corticosteroids on COPD with frequent exacerba-

tion in the presence of mycobacterial airway infection is of 

concern.29

Coronary artery calcification can be identified using CT 

scan, and this finding is characteristic of coronary athero-

sclerosis. The coronary artery calcium score (CACS) has 

been used for identifying and stratifying risk for coronary 

artery diseases and it correlates with mortality.30 In this study, 

coronary calcification was common; however, we did not 

evaluate the CACS. Additionally, coronary calcification was 

not associated with COPD symptoms evaluated using CAT 

scores. By contrast, Williams et al found the median CACS 

to be higher in smokers than in normal subjects. It also cor-

relates with 6-minute walking distance and mMRC scale.31 

Thus, CACS may be used to determine cardiovascular cause 

of dyspnea in COPD.32

Patients with concurrent COPD and bronchiectasis may 

have a unique phenotype that is prone to more severe and 

frequent exacerbation. CT may be used to diagnose bron-

chiectasis in patients with frequent COPD exacerbations. 

It may also be applied in patients with cough and sputum 

production, which cannot be clinically distinguished from 

chronic bronchitis phenotype. This combination of two air-

way diseases is associated with poor prognosis. The detection 

of bronchiectasis using novel imaging techniques, provides 

an opportunity for early identification and therapeutic 

intervention aimed at improving the outcome for COPD 

patients.

Conclusions
The prevalence of CT-detected bronchiectasis was common 

in the investigated Thai COPD patients. Bronchiectasis 

was associated with frequent exacerbation or hospitaliza-

tion related to exacerbation in the previous year. However, 

Figure 4 axial CT images with a lung-window setting showing severe centrilobular emphysema and bronchiectasis in both lungs (A–C).
Abbreviation: CT, computed tomography. 

Figure 5 axial CT image with a lung-window setting showing emphysema and 
bronchial wall thickening in bilateral lower lobes.
Abbreviation: CT, computed tomography. 
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the physiological derangement did not significantly differ 

between COPD patients with and without bronchiectasis. 

Tuberculosis is endemic in Thailand; however, the presence 

of tuberculosis was uncommon in Thai COPD patients with 

bronchiectasis.
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