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Abstract

Rationale: It remains unclear whether non-cystic fibrosis
bronchiectasis increases the risk of lung cancer, because smoking
history was not considered in previous studies.

Objectives: To evaluate whether participants with
bronchiectasis have a higher risk of incident lung cancer than
those without bronchiectasis with information on smoking
status.

Methods: This was a population-based cohort study of
3,858,422 individuals who participated in the 2009 National
Health Screening Program. We evaluated the incidence of lung
cancer in participants with bronchiectasis (n = 65,305) and those
without bronchiectasis (n = 3,793,117). We followed the cohort
up until the date of lung cancer diagnosis, date of death, or
December 2018. Cox proportional hazard regression models
were used to evaluate the relative risk of lung cancer between
participants with bronchiectasis and those without
bronchiectasis.

Results: The incidence of lung cancer in participants with
bronchiectasis was significantly higher than in those without
bronchiectasis (2.1 vs. 0.7 per 1,000 person-years; P, 0.001),
with an adjusted hazard ratio (aHR) of 1.22 (95% confidence
interval [CI], 1.14–1.30) in the model adjusting for potential
confounders and accounting for the competing risk of mortality.
Regardless of smoking status, the risk of lung cancer was
significantly higher in participants with bronchiectasis than in
those without bronchiectasis (aHR, 1.28 [95% CI, 1.17–1.41] for
never-smokers; aHR, 1.26 [95% CI, 1.10–1.44] for ever-smokers).
Although bronchiectasis did not increase the risk of lung cancer
among participants with chronic obstructive pulmonary disease
(COPD), it significantly increased the risk of lung cancer in
participants without COPD (aHR, 1.19 [95% CI, 1.09–1.31]).

Conclusions: The presence of bronchiectasis was associated
with a higher risk of lung cancer after considering the smoking
status.
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Non–cystic fibrosis bronchiectasis
(hereafter referred to as bronchiectasis)
has been regarded as an orphan disease
(1). However, recent studies have
revealed that bronchiectasis is not
uncommon, is an important cause of
chronic suppurative lung disease, and
contributes to a considerable healthcare
burden (2–5). Indeed, patients with
bronchiectasis have a greater mortality
rate than people in the general
population (6, 7). In particular, lung
cancer development is associated with a
lower survival rate in patients with
bronchiectasis (6), and previous studies
suggest that patients with bronchiectasis
have a higher risk of lung cancer than
those without bronchiectasis (8, 9).

However, these previous studies did not
include smoking status when assessing
bronchiectasis for risk of lung cancer
development (8, 9). Given that smoking is
one of the most important confounding
factors that increases the occurrence of lung
cancer (10), controlling for smoking is
essential when evaluating the causal
relationship between chronic lung disease
and lung cancer (11–13). Another recent
study provided indirect evidence that
bronchiectasis may increase the risk of lung
cancer by showing a higher lung
cancer–related mortality in participants with
bronchiectasis relative to those without
bronchiectasis (6). Although this study
considered smoking status, the study was
limited in being a single-center study prone
to selection bias (6). Other studies have
provided conflicting evidence that
bronchiectasis may have a protective effect
against lung cancer development; however,
studies with small sample sizes and a cross-
sectional study design have potential bias,
limiting the interpretation of these studies
(14, 15).

Another important confounding factor
in the evaluation of the association between
bronchiectasis and lung cancer is chronic
obstructive pulmonary disease (COPD).
COPD is a common comorbidity of
bronchiectasis, and bronchiectasis–COPD
overlap has been increasingly recognized
(16, 17). In addition, a recent large population-
based longitudinal study suggested that
COPD can increase the risk of lung cancer
regardless of smoking status (11). Thus, there
might be a correlation between COPD and
bronchiectasis in the development of lung
cancer. Although a previous study evaluated
the impact of COPDon the association
between bronchiectasis and lung cancer (9),
information on this issue is still lacking, and
more evidence is needed.

Thus, whether participants with
bronchiectasis have a higher risk of lung
cancer than those without bronchiectasis is
unclear. In this study, we aimed to
investigate whether participants with
bronchiectasis have a higher risk for
developing lung cancer than those without
bronchiectasis using data from a large
nationwide cohort that collected information
on smoking status and COPD.

Methods

Study Population and Design
We conducted a population-based cohort
study using the Korean National Health
Insurance Service (NHIS) database (18).
South Korea has a single-payer universal
health system; the NHIS maintains insurance
claim data regarding all reimbursed inpatient
and outpatient visits, procedures, and
prescriptions. In addition, the NHIS database
includes data from annual or biennial health
screening examination programs for all
adults provided free of charge by the

Ministry of Health andWelfare. The
eligibility for the health screening
examination program is as follows: 1)
Employees, including self-employed
individuals paying insurance premiums, are
eligible for health examinations biannually
regardless of age, and employees engaged in
manual labor receive health examinations
annually; and 2) for individuals who do not
pay insurance premiums, the health
examination is provided to those>40 years
of age biannually (19).

From 2009, the health screening exam
included the following examinations:
anthropometric measurement (height,
weight, waist circumference, body mass
index [BMI], blood pressure, visual acuity,
and auditory acuity), questionnaires
(past medical history, smoking, alcohol
consumption, physical activity, urinary
dysfunction [66 years of age], and a history of
any previous falls [66 years of age]), blood
tests (hemoglobin, fasting blood glucose,
blood lipid concentrations [total cholesterol,
triglyceride, high-density lipoprotein
cholesterol, and low-density lipoprotein
cholesterol], a liver panel [alanine
aminotransferase, aspartate
aminotransferase, and g glutamyl
transferase], hepatitis B antigen/antibody
tests [66 years of age], creatinine, and
estimated glomerular filtration rate), urine
dipstick test for urinary protein, a chest
X-ray, imaging tests for osteoporosis
(dual-energy X-ray absorptiometry bone
densitometry, peripheral bone [calcaneus]
ultrasound or quantitative computed
tomography [CT] [66 years of age]), Korean
Dementia Screening Questionnaire-C
(66 years of age), physical function tests
(66 years of age), and mental health tests
(40 and 66 years of age) (19).

The current participation rate of health
screening examination is 70–80%, which
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makes it representative of the population.
The Korean government provides
anonymized health examination data to
researchers for research purposes (19).

This study initially included 4,234,341
participants aged>20 years who participated
in the health screening exam between
January 1, 2009, and December 31, 2009.We
excluded participants who had missing
information on at least one variable among
variables analyzed in this study (n=303,736),
those diagnosed with cystic fibrosis (the
International Statistical Classification of
Diseases and Related Health Problems, 10th
revision [ICD-10] code E84) (n=305), those
diagnosed with any type of cancer (ICD-10
codes C00–C97) (n=61,157), those who
were diagnosed with lung cancer within
1 year after enrollment (n=1,682), and those
who died within 1 year after enrollment
(n=9,039). Data from the 3,858,422
remaining participants, composed of those
with bronchiectasis (n=65,305) and those
without bronchiectasis (n= 3,793,117), were
included in the analysis (Figure 1). The
cohort was followed from baseline to the date
of diagnosis of lung cancer or death, or until
the end of the study period (December 31,
2018), whichever came first.

The institutional review board of
Hanyang University College of Medicine
approved the study and waived the
requirement for informed consent because
the NHIS database was constructed after data
anonymization (application no. HYUH
2020–11–008).

Definitions of Variables
Adult bronchiectasis was defined by the
following criteria: 1) age> 20 years; 2) at
least one claim under ICD-10 code J47
before the date of the health screening exam;
and 3) exclusion of those with cystic fibrosis
(ICD-10 diagnosis code E84) (2). In addition,
we performed further analyses by using an
incident bronchiectasis cohort that enrolled
participants diagnosed with bronchiectasis
within 1 year before the date of the health
screening exam. To match the time frame of
bronchiectasis and COPD, COPD was
defined as at least one claim under ICD
codes J42–J44 except for J43.0 (unilateral
emphysema) before the date of the health
screening exam when analyzing prevalent
bronchiectasis and 1 year before the date of
the health screening exam when analyzing
incident bronchiectasis. Self-administered
questionnaires determined smoking status
during the health screening exams.

Participants were categorized as never-
smokers, ever-smokers with,10 pack-years
of smoking, ever-smokers with 10–19
pack-years of smoking, and ever-smokers
with>20 pack-years of smoking. BMI
was calculated as weight in kilograms
divided by height in meters squared.
Participants were categorized according
to Asian-specific criteria as follows:
underweight (,18.5 kg/m2), normal
weight (18.5–22.9 kg/m2), overweight
(23–24.9 kg/m2), or obese (>25.0 kg/m2)
(20). Income level was dichotomized by
percentage with the lowest income bracket at
20%; the low-income category also included
Medicaid beneficiaries. The data on alcohol
consumption and regular physical activity
were also determined using self-administered
questionnaires. Categories for alcohol
consumption were as follows: none (0 g/d),
mild (,30 g/d), and heavy (>30 g/d) (21).
Categories for exercise were as follows:
regular (.30 minutes of moderate physical
activity at least five times per week or.20
minutes of strenuous physical activity at least
three times per week) and nonregular (22).
The number of chest CT scans performed
was assessed during 1 year before the time of
health screening. Other major comorbidities
were also defined using ICD-10 codes
during 1 year before the date of health
screening exam and summarized using
the Charlson Comorbidity Index (CCI)
(23, 24).

Study Outcome
The study compared of the risk of lung
cancer in participants with bronchiectasis
to those without bronchiectasis adjusting

for smoking history; the analyses were also
stratified by smoking history and COPD.
We also evaluated the impact of smoking
history or COPD status on the association
between bronchiectasis and the
development of lung cancer. Lung cancer
was defined by ICD-10 diagnosis codes
C33–C34 (11) plus the specific insurance
code for lung cancer (V193) during the
follow-up period. In South Korea, once
patients receive the V193 code, they are
registered in the National Cancer Registry
and receive special insurance benefits.
Thus, the validity of lung cancer diagnosis
was strictly reviewed by the Korean
Health Insurance Review and Assessment
Service (25).

Statistical Analyses
Baseline characteristics of participants were
compared between those with and without
bronchiectasis using a two-tailed Student’s
t test for continuous variables and a x2 test
for categorical variables. The incidence rate
of lung cancer was calculated by dividing the
number of incident cases by the total follow-
up duration (1,000 person-years). Cox
proportional hazards models were used to
evaluate the risk of lung cancer development
in participants with bronchiectasis compared
with those without bronchiectasis. In
multivariable analyses, demographic factors
(age, sex, and BMI), lifestyle factors
potentially affecting cancer development
(smoking amount [never, ever-smokers with
,10 pack-years of smoking, ever-smokers
with 10–19 pack-years of smoking, and ever-
smokers with>20 pack-years of smoking],
alcohol consumption history [none, mild, or

Adults participating in health screening exam
between January 1, 2009 and December 31, 2009

(N = 4,234,341)

Study population
(N = 3,858,422)

No bronchiectasis
(n = 3,793,117)

Bronchiectasis
(n = 65,305)

Exclusion
•    Missing information (n = 303,736)
•    Cystic fibrosis (n = 305)
•    Diagnosed with any type of cancer (n = 61,157)
•    Diagnosed with lung cancer within one year after enrolment (n = 1,682)
•    Died within one year after enrollment (n = 9,039)

Figure 1. Flow chart of the study population.
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heavy], income level [low or high], physical
activity [regular or nonregular]), and
comorbidities (CCI [0, 1, or>2]) were
adjusted for in model 1; the number of chest
CT scans was further adjusted for in model 2;
and a competing risk regression model
accounting for competing risk caused by
mortality was also used in model 3. The
analysis results were further stratified by
smoking history and comorbid COPD.
A cumulative incidence plot was used to
illustrate the incidence of lung cancer
according to the presence of bronchiectasis,
and a log-rank test was used to evaluate
significant differences between the two
groups. Statistical analyses were performed
using SAS version 9.4 (SAS Institute Inc.).
All tests were two-sided, and P values of less
than 0.05 were considered statistically
significant.

Results

Participants
The percentage of participants with
bronchiectasis was 1.7% (n=65,305).
Participants with bronchiectasis were more
likely to be female, older, and have lower
BMIs than those without bronchiectasis.
Participants with bronchiectasis were more
likely to be never-smokers than those
without bronchiectasis (67.4% vs. 60.1%);
however, participants with bronchiectasis
were more likely to have COPD than those
without bronchiectasis (32.9% vs. 4.5%). The
number of chest CT scans performed was
higher in participants with bronchiectasis
than in those without bronchiectasis during 1
year before the time of the health screening
(0.336 0.72 vs. 0.036 0.20). Participants
with bronchiectasis had a higher CCI than

those without bronchiectasis (>2 in 33.6%
and 1 in 29.8% vs.>2 in 14.7% and 1
in 20.1%) (Table 1). The baseline
characteristics of the study population in the
incident bronchiectasis cohort are
summarized in Table E1 in the data
supplement.

Association between Bronchiectasis
and Lung Cancer Development
The incidence of lung cancer in participants
with bronchiectasis was significantly higher
than that in those without bronchiectasis
(2.1/1,000 person-years vs. 0.7/1,000 person-
years; P, 0.001) (Table 2), which is in line
with the cumulative incidence plot
(P, 0.001, log-rank test) (Figure 2).
Regardless of adjustment for covariables,
participants with bronchiectasis had a
significantly increased risk of developing

Table 1. Characteristics of the study population at the beginning of follow-up

Total (N=3,858,422)

Bronchiectasis

No (n=3,793,117) Yes (n=65,305)

Age, years
,60 3,053,882 (79.2) 3,019,622 (79.6) 34,260 (52.5)
>60 804,540 (20.8) 773,495 (20.4) 31,045 (47.5)

Female 1,762,757 (45.7) 1,729,292 (45.6) 33,465 (51.2)
BMI, kg/m2 23.763.2 23.763.2 23.66 3.2
BMI groups
,18.5 143,365 (3.7) 140,377 (3.7) 2,988 (4.6)
18.5–22.9 1,507,926 (39.1) 1,482,814 (39.1) 25,112 (38.5)
23.0–24.9 948,851 (24.6) 932,559 (24.6) 16,292 (24.9)
>25.0 1,258,280 (32.6) 1,237,367 (32.6) 20,913 (32.0)

Smoking
Never smoker 2,323,605 (60.2) 2,279,598 (60.1) 44,007 (67.4)
Ever smoker

,10 pack-years 587,911 (15.2) 582,471 (15.4) 5,440 (8.3)
10–19 pack-years 445,733 (11.6) 440,473 (11.6) 5,260 (8.1)
>20 pack-years 501,173 (13.0) 490,575 (12.9) 10,598 (16.2)

Alcohol consumption
None 1,988,595 (51.5) 1,945,963 (51.3) 42,632 (65.3)
Mild 1,561,788 (40.5) 1,542,994 (40.7) 18,794 (28.8)
Heavy 308,039 (8.0) 304,160 (8.0) 3,879 (5.9)

Income
Low 597,754 (15.5) 587,702 (15.5) 10,052 (15.4)
High 3,260,668 (84.5) 3,205,415 (84.5) 55,253 (84.6)

Physical activity
Regular 687,583 (17.8) 675,259 (17.8) 12,324 (18.9)
Non-regular 3170,839 (82.2) 3,117,858 (82.2) 52,981 (81.1)

Number of Chest CT scans 0.036 0.22 0.0360.20 0.3360.72
Comorbidities
COPD 191,662 (5.0) 170,179 (4.5) 21,483 (32.9)
CCI

0 2,498,686 (64.8) 2, 474,818 (65.2) 23,868 (36.6)
1 779,991 (20.2) 760,512 (20.1) 19,479 (29.8)
>2 579,745 (15.0) 557,787 (14.7) 21,958 (33.6)

Definition of abbreviations: BMI=body mass index; CCI =Charlson Comorbidity Index; COPD=chronic obstructive pulmonary disease;
CT=computed tomography.
Data are represented as a number (percentage) or mean6 standard deviation.
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lung cancer compared with those without
bronchiectasis (unadjusted hazard ratio [HR],
2.83 [95% confidence interval (CI),
2.66–3.01]; adjusted HR in the fully adjusted
model 3, 1.22 [95% CI, 1.14–1.30]).
Regardless of age and sex groups, participants
with bronchiectasis had a significantly higher
incidence of lung cancer than those without
bronchiectasis (P, 0.001 in the log-rank test
for both age and sex groups) (Figure E1).
Stratified analyses by subgroups showed that
the associations between bronchiectasis and
increased risk of lung cancer were significant
in participants aged>60 years (adjusted HR
inmodel 3, 1.30 [95% CI, 1.22–1.39]), males
(adjusted HR inmodel 3, 1.20 [95% CI,
1.11–1.29]), and females (adjusted HR in
model 3, 1.25 [95% CI, 1.11–1.41]) but not in
participants aged,60 years (Table 2). The
risk of lung cancer in participants with
bronchiectasis using an incident
bronchiectasis cohort relative to those without
bronchiectasis and stratified analyses by age
group and sex are summarized in Table E2.

Impact of Smoking Status on the
Association between Bronchiectasis
and Lung Cancer Development
Regardless of smoking status, the incidence
of lung cancer in participants with
bronchiectasis was significantly higher than
in those without bronchiectasis (1.4 vs. 0.5
per 1,000 person-years in never-smokers and
3.2 vs. 0.9 per 1,000 person-years in ever-
smokers [1.4 vs. 0.3 per 1,000 person-years in
ever-smokers with,10 pack-years; 2.1 vs.
0.6 per 1,000 person-years in ever-smokers
with 10–19 pack-years; and 5.5 vs. 2.4 per
1,000 person-years in ever-smokers with
>20 pack-years]; P, 0.001 for all) (Table 3).
The cumulative incidence plot showed
similar results (Figure 3).

Bronchiectasis significantly increased
the risk of lung cancer in participants
regardless of smoking history (adjusted HR
for never smokers in model 3, 1.28 [95% CI,
1.17–1.41], and adjusted HR for ever-
smokers in model 3, 1.26 [95% CI,
1.10–1.44]). Stratified analyses based on
smoking amount showed that the risk of
lung cancer was increased in ever-smokers
with>20 pack-years (adjusted HR in model
3, 1.14 [95% CI, 1.03–1.26]), whereas
bronchiectasis did not significantly increase
the risk of lung cancer in participants who
were ever-smokers with,10 pack-years
(adjusted HR in model 3, 1.23 [95% CI,
0.94–1.61]) and ever-smokers with 10–19
pack-years (adjusted HR in model 3, 1.21T
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[95% CI, 0.97–1.51). There was no significant
interaction between smoking status and
bronchiectasis in the risk of lung cancer
development (P=0.92 for interaction in
model 3). The results of the same analyses
performed using an incident bronchiectasis
cohort are provided in Table E3.

Impact of COPD on the Association
between Bronchiectasis and
Lung Cancer Development:
Stratified Analyses
Among participants without COPD, the
cumulative incidence of lung cancer was
significantly higher in participants with
bronchiectasis than in those without
bronchiectasis (P, 0.001 in the log-rank
test). In contrast, there was no significant
difference in the cumulative incidence of
lung cancer according to the presence or
absence of bronchiectasis among participants
with COPD (P=0.95) (Figure 4). There was
a significant interaction between COPD and
bronchiectasis in the risk of lung cancer
development (P=0.002 for interaction in
model 3), whereas bronchiectasis
significantly increased the risk of lung cancer
in participants without COPD (adjusted HR
in model 3, 1.19 [95% CI, 1.09–1.31]); it did
not increase the risk of lung cancer in those
with COPD (adjusted HR in model 3, 1.06
[95% CI, 0.97–1.16]) (Table 3).

The incidence rates of lung cancer in
participants with COPD only, those with
bronchiectasis only, those with both
bronchiectasis and COPD, and those with
neither of the two diseases were 2.9, 1.4, 3.7,
and 0.6 per 1,000 person-years, respectively.
Compared with participants with neither of
two diseases, the risk of lung cancer was
significantly increased in participants with
bronchiectasis only (adjusted HR in model 3,
1.21 [95% CI, 1.10–1.32]), those with COPD
only (adjusted HR, 1.35 [95% CI, 1.30–1.41]),
and those with both bronchiectasis and
COPD (adjusted HR, 1.43 [95% CI,
1.31–1.56]) (see Table E4).

Discussion

To the best of our knowledge, this is the first
and largest population-based cohort study
to evaluate the association between
bronchiectasis and lung cancer development
while adjusting for smoking history. Our
study results showed that participants with
bronchiectasis had a 1.2-fold increased risk
of having lung cancer compared with those
without bronchiectasis, even after
considering smoking status and mortality
as a competing risk. Although
bronchiectasis was not associated with an
increased risk of lung cancer among
participants with COPD, it significantly

increased the risk of lung cancer among
participants without COPD.

The major strength of this study was the
assessment of the risk of lung cancer in
participants with incident bronchiectasis
while controlling for smoking history, which
is the most important risk factor in lung
cancer development (26). Previous studies
evaluating the relationship between
bronchiectasis and the incidence of lung
cancer were limited by the absence of
information regarding smoking history
(8, 9). Thus, whether the impact of
bronchiectasis on lung cancer development
is independent of smoking history was
unclear. This study overcame this limitation
by using a national health screening database
containing data on smoking history and
clearly showed that bronchiectasis,
independent of smoking history, is associated
with an increased risk of lung cancer.

A possible explanation of the underlying
mechanism for the higher risk of lung cancer
in participants with bronchiectasis might be
a chronic inflammatory process. This is
based on evidence for chronic systemic and
local inflammation as a mechanism linking
COPD and lung cancer development (27).
As shown in COPD, participants with
bronchiectasis exhibited increased systemic
inflammation (28, 29). Furthermore,
pulmonary scarring, which results from
various infections and injuries and is
commonly seen in bronchiectasis (30), has
been correlated with the development of
carcinomas (31). Hence, chronic
inflammation alone or pulmonary scarring
caused by recurrent infection may potentially
lead to lung cancer development in
participants with bronchiectasis. Future
research is needed to elucidate the biological
link between bronchiectasis and lung cancer
development.

The other notable finding of this study
was to evaluate the association between
bronchiectasis and lung cancer development
in the context of COPD. COPD is a common
bronchiectasis-related comorbidity (2, 16,
32). It is also known to be one of the most
important risk factors for the development of
lung cancer (11, 33–35). This phenomenon
could be explained as follows: Although
COPD and bronchiectasis may share a
similar mechanism, chronic inflammation, in
the development of lung cancer, the impact
of bronchiectasis on lung cancer
development may be attenuated by the
greater impact of COPD on lung cancer
development. However, clinically, it should
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be interpreted with caution, because COPD
had a much more profound effect on the
risk of lung cancer than bronchiectasis.
In the analyses stratified according to
bronchiectasis and COPD, although the
risk of lung cancer in participants with both
bronchiectasis and COPD (approximately
43% increase compared with those without
both diseases) was slightly higher than that
in those with COPD only (approximately
35% increase compared with those without
both diseases), the risk was much attenuated
in participants with bronchiectasis only
(approximately 21% increase compared
with those without both diseases)
(Table E4). These results suggest that
the risk of bronchiectasis on lung cancer
development appears to be limited to
participants without a coexisting diagnosis
of COPD, while emphasizing COPD as a
potential risk factor for lung cancer in
bronchiectasis.

Furthermore, considering the well-
established association between COPD and
lung cancer (11, 33–35), the independent
risk of COPD (e.g., smoking) in the
development of lung cancer should be
considered when interpreting these study
results. The overlap between heavy
smoking and COPD is common, and
heavy smoking is associated with a
substantially increased risk of lung cancer
in participants with COPD. Thus, a
considerable proportion of the increased
risk of lung cancer in bronchiectasis
patients with COPD is thought to be
attributable to smoking. Identifying these
risks conjointly may be important when
considering tools to approximate the risk
of lung cancer in populations.

There are some potential limitations
to this study. First, this study could not
provide detailed clinical information;
etiologies of bronchiectasis (i.e., etiology
such as tuberculosis might have a direct
effect on lung cancer development),
spirometry results, and histological types
of lung cancer were not available.
Second, although we used a large
nationwide database, the number of
participants with bronchiectasis who
developed lung cancer was relatively
small. This may have resulted in
statistical insignificance in some
subgroup analyses. For example, in the
younger population (age, 60 yr),
participants with bronchiectasis had a
higher risk of lung cancer than those
without bronchiectasis in univariableT
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analysis. However, the significance was
not persistent after adjusting for
covariates. Given that the number of
lung cancer cases was relatively small in
the younger population, a future study
with a larger population is warranted to
evaluate the association between
bronchiectasis and lung cancer in this
subgroup. Third, this study used Korean
national data. Considering that the
demographics and clinical characteristics
of participants with bronchiectasis are
affected by numerous ecological factors,
such as ethnicity, the economic status of
a country, and exposure to air pollution
(36–38), the study results might not be
generalizable to other ethnic groups in
different countries. Owing to the
relatively small number of lung cancer

cases and generalizability issues, caution
should be exercised when interpreting
our study results. Fourth, the diagnoses
of bronchiectasis, COPD, and
comorbidities were based on ICD-10
codes. Thus, there might be potential
misclassification errors in diagnosis.
However, given the low prevalence of
bronchiectasis, we would like to suggest
that our study hypothesis could not be
evaluated by using other datasets
(e.g., a bronchiectasis cohort other than
a large-scale population-based claim
database). Fifth, we could not assess the
dose–response effect of smoking on the
development of lung cancer because
smoking was classified into broad groups
of pack-years and was not used as a
continuous variable. Sixth, our database

lacked data on the radiological extent
and severity of bronchiectasis, which may
be associated with the risk of lung cancer
development in participants with
bronchiectasis. Further studies are required
to understand the role of bronchiectasis in
lung cancer development. Nonetheless, our
large-scale nationwide dataset may
overcome these limitations to a great
extent and provide valuable information to
clinicians.

In conclusion, this large nationwide
study showed that bronchiectasis is
associated with a higher risk of lung
cancer development after consideration
of smoking history. �

Author disclosures are available with the
text of this article at www.atsjournals.org.
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