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Background/Aims: Although international guidelines for bronchiectasis manage-
ment have been published in Western countries, there is a lack of data about their
application in Asian populations including patients with different phenotypes.
We aimed to investigate the current status of bronchiectasis management in
Asian populations.

Methods: A nationwide questionnaire survey was performed of Asian respiratory
specialists from South Korea, Japan, Taiwan, Singapore, Vietnam, and Sri Lanka.
Participants were invited by e-mail to answer a questionnaire comprising 25 ques-
tions based on international guidelines for the management of bronchiectasis.
Results: A total of 221 physicians participated in the survey. About half of them
were Korean (50.2%), with the next most common nationalities being Japanese
(23.1%), Taiwanese (13.6%), and Singaporean (7.7%). Only 18 (8.1%) responders had
local guidelines for bronchiectasis. While 85 (38.5%) responders checked sputum
acid-fast bacillus smear/culture about 1 to 3 times per year, only a small propor-
tion of responders routinely performed a serum immunoglobulin test (36/221,
16.3%) or evaluated for allergic bronchopulmonary aspergillosis (41/221, 18.6%).
Less than half (43.4%) of responders performed eradication treatment in patients
with drug-sensitive Pseudomonas aeruginosa infection, mainly due to the limited
availability of inhaled antibiotics (34.8%). In addition, 58.6% of responders consid-
ered physiotherapy such as airway clearance and pulmonary rehabilitation.
Conclusions: Discrepancies might exist between guideline recommendations and
practice for bronchiectasis management in Asian populations, partly due to the
limited availability of treatment in each country. The development of local guide-
lines that consider the phenotypes and situation will help to standardize and im-
prove the management of bronchiectasis.
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INTRODUCTION

Bronchiectasis is a chronic respiratory disease defined
by irreversible dilatation of the bronchi [1]. Patients with
bronchiectasis suffer from respiratory symptoms and
exacerbations [2,3], which cause a substantial disease
burden for both patients and society [4,5]. In addition,
recent studies showed that the incidence and prevalence
of bronchiectasis have been increasing [6,7]. According-
ly, social interest in bronchiectasis is growing, and sev-
eral guidelines for bronchiectasis have been published
and updated worldwide [8-11]. The guidelines of the
European Respiratory Society (ERS) address nine key
questions about the management of adult bronchiecta-
sis [10], while the British Thoracic Society (BT'S) suggests
recommendations at the evidence level [9].

Bronchiectasis has a heterogeneous nature and etiol-
ogy [12], and therefore displays ethnic and geographic
variations. Indeed, Dhar et al. [13] reported that patients
with bronchiectasis in India have distinct characteris-
tics from those in other countries and observed poor ad-
herence to guideline-recommended care in real-world
practice. In addition, Choi et al. [14] showed that the
prevalence of cardiovascular diseases is low in Korean
bronchiectasis patients compared with Western pa-
tients. A prior history of tuberculosis is one of the main
causes of bronchiectasis in Asia [15]. Considering these
findings, Asian patients with bronchiectasis have differ-
ent phenotypes, and thus different practice guidelines
are required. However, there is a lack of guidelines for
Asian bronchiectasis patients with potentially different
phenotypes. Moreover, there are scarce data regarding
adherence to and discrepancies among commonly avail-
able guidelines in Asian populations.

We therefore planned a survey of Asian physicians
to improve understanding of the current status of re-
al-world practice and adherence to guideline-recom-
mended care in this region. This may be the first step
to determine the exact situation and thus guide appro-
priate management. We conducted a survey of Asian re-
spiratory specialists using a questionnaire comprising
25 questions based on bronchiectasis guidelines [9,10].
This survey is an important basis to understand and im-
prove bronchiectasis management in Asian populations.
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METHODS

Study participants and methods

A nationwide survey of physicians was conducted using
a web-based questionnaire. To investigate adherence to
management based on widely used guidelines, 25 ques-
tions were proposed based on the guidelines of the ERS
and BT [9,10]. The contents of each question regard-
ing agreement to participate in the survey and the de-
mographics, diagnosis, and treatment of patients with
bronchiectasis are presented in Supplementary Table 1.
The questionnaire was distributed to potential partici-
pants via e-mail from April 2019 to October 2019. Partic-
ipants provided informed consent. The study protocol
was approved by the Institutional Review Board of Asan
Medical Center (IRB No. 2019-0198).

RESULTS

Characteristics of responders

A total of 221 questionnaire recipients agreed to partic-
ipate in the survey. A summary of the demographics of
participants from various countries is shown in Supple-
mentary Table 2. Approximately half of all responders
(n =111, 50.2%) were Korean, 51 (23.1%) were Japanese, 30
(13.6%) were Taiwanese, and 17 (7.7%) were Singaporean.
Nearly half of responders worked in a general hospital
with 500 to 999 beds. A total 0f 137 (62.0%) and 62 (28.1%)
participants reported managing fewer than 50 and 50
to 100 bronchiectasis patients in outpatient clinics per
month, respectively. Responders had a variety of clini-
cal experience as respiratory specialists, with more than
half (63.8%, n = 139) being professors in academic insti-
tutes. Only 8.1% of responders (n = 18) reported having
awareness of local guidelines regarding bronchiectasis
in their country.

Diagnostic evaluation

At the time of initial diagnosis, more than half (52.0%)
of responders checked serum immunoglobulin levels
(e.g., immunoglobulin G [IgG], IgA, and IgM) (Fig. 1A),
18.6% routinely tested for allergic bronchopulmonary
aspergillosis (ABPA), and 46.2% performed this evalua-
tion only in asthmatic patients (Fig. 1B). For managing
stable bronchiectasis, 38.5% of responders checked spu-
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Figure 1. Responses of respiratory specialists regarding diagnostic evaluation. (A) Responses regarding whether a serum im-
munoglobulin test was performed when diagnosing patients with bronchiectasis. (B) Responses regarding whether a check for
allergic bronchopulmonary aspergillosis (ABPA) was performed when diagnosing patients with bronchiectasis. (C) Responses
regarding the frequency with which sputum acid-fast bacillus (AFB) smear and culture was checked for patients with stable

bronchiectasis. TB, tuberculosis; CT, computed tomography.

tum acid-fast bacillus (AFB) smear/culture about 1 to 3
times per year (Fig. 1C) and 42.5% of responders checked
sputum Gram stain/culture about 1 to 3 times per year.

Patient management and treatment

Only 77 (34.8%) responders reported the availability of
inhaled antibiotics in their institution (Fig. 2A). A total
of 143 (65.0%) responders reported that they treated pa-
tients with acute exacerbations with oral antibiotics in
outpatient clinics (Table 1). Approximately half (51.6%)
of responders treated bronchiectasis patients with acute
exacerbations for 7 to 10 days. Eradication treatment in
patients with drug-sensitive Pseudomonas aeruginosa in-
fection was performed by 43.4% of responders (Fig. 2B);
however, only 23.7% of responders performed eradica-
tion treatment in patients with drug-resistant P. aerugi-
nosa infection (Table 1).

Use of anti-inflammatory agents, usually for > 3
months, was reported by 100 (47.4%) responders. Long-
term antibiotic treatment (> 3 months) was used by
49.8% of responders for patients with = 3 exacerbations
per year (Table 1). In addition, 88.4% of responders used
long-term mucoactive treatment (> 3 months) for symp-
tomatic patients. A total of 129 (58.4%) responders con-
sidered physiotherapy in their institution. Surgical in-
tervention for patients with localized disease and a high
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frequency of exacerbations was considered by 40.9% of’
responders.

Differences between countries

The key differences between countries are summa-
rized in Fig. 3. A serum immunoglobulin test and test
for ABPA were most frequently performed in Singapore
and Japan, respectively. Nearly 9o% of responders in Ja-
pan and Taiwan checked sputum AFB smear/culture an-
nually, compared with only 29.4% of responders in Sin-
gapore. The proportion of available inhaled antibiotics
was highest in Singapore, and eradication treatment of
P. aeruginosa was most frequently performed in Taiwan.

DISCUSSION

This study reviewed the current status of real-world
practice for patients with bronchiectasis in Asian coun-
tries. Although guidelines for management of patients
with bronchiectasis have been proposed by Western
countries, there is a considerable gap between guideline
recommendations and real-life practice in Asian pop-
ulations. To the best of our knowledge, this is the first
survey of bronchiectasis management by Asian respira-
tory specialists.
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Figure 2. Responses of respiratory specialists regarding patient management. (A) Responses regarding the availability of in-
haled antibiotics. (B) Responses regarding whether eradication treatment was performed for patients with drug-sensitive Pseu-

domonas aeruginosa infection.

There are international guidelines for bronchiectasis,
mainly in Western countries [8-10,16,17]. Despite some
discrepancies between guidelines, there are informative
data concerning causes, related diseases, diagnosis and
treatment of bronchiectasis, and patient management.
However, there is a lack of guidelines and large-scale
data for Asian populations. A recent systematic review
revealed that idiopathic bronchiectasis (44.8%) was the
most common etiology in 56 previous studies involving
8608 bronchiectasis patients [18]. It also reported that
the prevalence of idiopathic bronchiectasis was higher
in Asia (59.2%) than in Europe (41.1%), South America
(37.3%), Aftica (25.0%), and North America (6.6%). Like-
wise, Huang et al. [15] investigated the etiology and char-
acteristics of 15,729 bronchiectasis patients in Taiwan,
and reported that tuberculosis (1,950 patients, 12.4%) was
one of the main causes of post-infectious bronchiecta-
sis. Dhar et al. [13] recently reported a marked difference
in bronchiectasis between India and Western countries
using the Indian bronchiectasis registry including 2,195
patients. Different guidance is needed for different pop-
ulations and clinical situations; however, there are no
international data regarding patients with bronchiecta-
sis from Asian populations.

The etiology of bronchiectasis, including diverse re-
spiratory or systemic diseases, has been previously re-
ported [19,20]. A prior history of tuberculosis was one
of the main causes of bronchiectasis in Asian studies
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[13,15,21,22]. In addition, non-tuberculous mycobacteria
(NTM) infection might be a cause and consequence of
bronchiectasis [7]. Park et al. [23] evaluated 155 Korean pa-
tients with bronchiectasis and reported that 7.1% of pa-
tients had a history of NTM infection and that NTM was
cultured in samples of 44.5% of patients during a mean
follow-up duration of 7.11 years. Lee et al. [24] reported
that bronchiectasis was the second most common un-
derlying disease (43.6%) in 33,974 cases of NTM infection
over 10 years in South Korea. The prevalence and inci-
dence of NTM infection have increased worldwide, not
just in Asian countries [25]. Aksamit et al. [26] recently
reported that 63% of 1,826 patients in the bronchiecta-
sis research registry of the USA had a history of NTM
disease, suggesting that NTM is also a major etiology
in Western populations. Consistently, the current study
showed that physicians in Asia usually checked sputum
AFB smear and culture regularly (68.4% of responders)
or at the initial visit (21.3% of responders).

Our data demonstrated that adherence to European
guidelines for diagnostic evaluation of bronchiecta-
sis, with the exception of NTM analysis, was relatively
low, consistent with an Indian study [13]. In the current
study, only 16.3% and 18.6% of responders checked for
immunoglobulins and ABPA, respectively. This might
be due to the low prevalence of primary immunodefi-
ciency and ABPA in Asian populations. Rhim et al. [27]
reported that the prevalence of common variable immu-
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Table 1. Summary of information about the treatment and management of patients

Question title Answer
Preferred method to treat patients with acute exacerbations

In an outpatient clinic with oral antibiotics 143 (65.0)

In a hospital with intravenous antibiotics 71(32.3)

Depends on the patient’s status 7(2.7)
Treatment duration of patients with acute exacerbations

<7 days 27 (12.2)

7-10 days 114 (51.6)

11-14 days 72 (32.6)

15-21 days 6(27)

Depends on the patient’s status 2(0.9)
Use eradication treatment in patients with drug-resistant Pseudomonas aeruginosa

Usually yes 52(23.7

Usually no 167 (76.3)
Use anti-inflammatory agents (usually > 3 months)

Usually yes® 100 (47.4)

Usually no 107 (50.7)

Depends on the patient’s status 4(1.9)
Use long-term mucoactive treatment

Usually yes® 190 (88.4)

Usually no 25 (11.6)
Consider physiotherapy

Usually yes® 129 (58.4)

Usually no 87(39.4)

Depends on the patient’s status 5(2.3)
Consider surgical intervention for patients with localized disease and a high frequency of exacerbations

Usually yes 90 (40.9)

Usually no 123 (55.9)

Depends on the patient’s status 8(3.2)

Values are presented as number (%).

*Responders used macrolide (67.8%) and inhaled corticosteroids (28.9%).
PResponders used oral mucolytics (98.4%) and nebulized hypertonic saline (3.1%).
‘Responders answered that postural drainage (82.1%), pulmonary rehabilitation (72.4%), and oscillating positive expiratory de-

vices (47.0%) were available at their center.

nodeficiency in Korea is only 1.16 per million, which is
much lower than in Western countries (about 1:25,000)
[28]. In addition, despite a lack of evidence, Denning et
al. [29] reported that the disease burden of ABPA is lower
in Asian countries than in Western countries. However,
considering that immunodeficiency and ABPA are treat-
able, physicians in Asian countries should be aware of
these conditions in patients with bronchiectasis.

1406 www.kjim.org

The management of bronchiectasis in our survey dif-
fered from the guidelines of the ERS [10]. Although there
is evidence that antibiotic treatment is of clinical bene-
fit to eradicate P. aeruginosa infection [30,31], only 43.4%
of responders performed such treatment in the current
study. One reason for this finding was a lack of inhaled
antibiotics in their institution. Indeed, only 34.8% of re-
sponders had available inhaled antibiotics in their in-
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Figure 3. Difference in key findings between countries. ABPA, allergic bronchopulmonary aspergillus; AFB, acid-fast bacillus;

P. aeruginosa, Pseudomonas aeruginosa.

stitution. For the same reason, only about half (49.8%)
of responders used long-term antibiotic treatment for
bronchiectasis patients with = 3 exacerbations per year.
Another reason is that the preference of the attending
physician in each country might have influenced the
results. In another important difference from the rec-
ommendations, our study reported that only 58.4% of
responders considered physiotherapy, including pul-
monary rehabilitation, for patients with bronchiecta-
sis. Pulmonary rehabilitation improves quality of life
[32] and may reduce exacerbations [33]. Considering the
low risk of pulmonary rehabilitation, Asian physicians
should try to establish and deliver this treatment in pa-
tients with bronchiectasis.

This study has some limitations. First, our survey
was based on physician-reported responses, and there
may be some discrepancies between our results and re-
al-world practice. Second, this study focused on respira-
tory specialists and therefore the majority of respond-
ers were professors working in academic institutions,
meaning that the data do not reflect the situation in pri-
mary clinics. A survey of specialists may be more appro-
priate to check the limitations of management in each
country. Third, our study was conducted in several Asian
countries, which may limit the generalizability of our
results in all Asian countries. Fourth, the hospital size
of responders was diverse, which might have led to dif-
ferences in diagnostic methods and treatment patterns
between countries. Finally, some physicians misunder-
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stood some questions, and this might have affected their
responses. For example, although a few responders (12
Korean and six Japanese) answered that they had local
guidelines for bronchiectasis, it is unclear whether such
guidelines exist in these countries. Despite these lim-
itations, our study partially revealed the current status
of bronchiectasis management in Asian countries and
suggested which diagnostic work-up and treatment mo-
dalities are necessary in these countries. In conclusion,
our results suggest that some discrepancies might exist
between guideline recommendations and treatment of
bronchiectasis in Asian populations. The use of some
treatment methods was limited in practice due to their
restricted availability, and evidence to support the fur-
ther introduction of these methods is required. New
guidelines that consider different phenotypes and avail-
able treatment options in Asia must be developed to im-
prove the management of patients with bronchiectasis.

KEY MESSAGE

1. There are discrepancies between guideline rec-
ommendations and real-world practice for bron-
chiectasis management in Asian populations.

2. Our findings suggest that development of local
guidelines that consider specific phenotypes
and situations will help to standardize and im-
prove the management of bronchiectasis.
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Supplementary Table 1. The 25 questions comprising the questionnaire based on the guidelines of the European

Respiratory Society and British Thoracic Society

Questions

Answers

1. Do you agree to participate in this survey?
2.  What is the name of your country?

3. What is the name of your center?

4. How many beds are there in your center?

5.  How many outpatients with bronchiectasis do you care
for in your clinic per month?

6. How many years have you worked as a respiratory spe-
cialist?

7. What is your position?

8. Do you have local guidelines regarding bronchiectasis
in your country or region?

9. How often do you check the differential blood count of
patients with stable bronchiectasis?

10. Do you perform a serum immunoglobulin test (such
as IgG, IgA, and IgM) when diagnosing patients with
bronchiectasis?

11. Do you check for ABPA (allergic bronchopulmonary
aspergillosis) when diagnosing patients with bronchi-
ectasis?

12. How often do you check sputum AFB smear and culture
for patients with stable bronchiectasis?

13. How often do you check sputum Gram stain and cul-
ture for patients with stable bronchiectasis?

14. Which method do you prefer to treat bronchiectasis
patients with acute exacerbations?

15. How long do you/your institution treat bronchiectasis
patients with acute exacerbations?

16. Do you/your institution have available inhaled antibiot-
ics?

16-1. If you answered yes to question 16, what kind of inhaled
antibiotics do you have? (multiple choice)

17. Do you/your institution perform eradication treatment
for patients with drug-sensitive P. aeruginosa infection?

17-1. If you answered yes to question 17, where do you treat
these patients?

17-2. If you answered yes to question 17, what kind of antibi-

otics do you prefer to treat drug-sensitive P. aeruginosa?

<500 beds, 500—999 beds, 1,000-1,499 beds, 1,500—-2,000 beds,
> 2,000 beds

< 50 patients, 50—100 patients, 101—200 patients, 201-300 pa-
tients, > 300 patients

1-2 years, 3—5 years, 6-10 years, 11-20 years, > 20 years, I am
not a respiratory specialist

Professor (including assistant/associate) in an academic insti-
tute, fellowship in an academic institute, respiratory special-
ist in a private or public hospital (not an academic institute),
research position (not in a clinic), officer in government,
other

Yes, no

Usually = 4 times per year, usually 1—3 times per year, usually
less than once per year, usually just once (e.g., at initial visit),
usually never

Usually yes, usually no, only when suspected in an immuno-
compromised host, other

Usually yes, usually no, only when combined with asthma,
other

Usually = 4 times per year, usually 1—3 times per year, usually
less than once per year, usually just once (e.g. at initial visit),
usually never

Usually = 4 times per year, usually 1-3 times per year, usually
less than once per year, usually just once (e.g., at initial visit),
usually never

In an outpatient clinic with p.o. antibiotics, in an outpatient
clinic with inhaled antibiotics, in a hospital with intravenous
antibiotics, in a hospital with inhaled antibiotics

<7 days, 710 days, 10-14 days, 1521 days, > 21 days

Yes, no

Amikacin, tobramycin, gentamicin, aztreonam, ciprofloxacin,
colistin, inhaled antibiotics are not available

Usually yes, usually no

In an outpatient clinic with p.o. antibiotics, in an outpatient
clinic with inhaled antibiotics, in a hospital with intravenous
antibiotics, In a hospital with inhaled antibiotics

Ciprofloxacin, levofloxacin, anti-pseudomonal cephalospo-
rins, anti-pseudomonal penicillins
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Supplementary Table 1. Continued

Questions Answers

17-3. Ifyou answered yes to question 17, how long do you treat <7 days, 7—10 days, 1114 days, 15-20 days, > 21 days
these patients?
17-4. If you answered yes to question 17, do you check sputum Usually yes, usually no
culture to confirm eradication after treatment?
18. Do you/your institution perform eradication treatment Usually yes, usually no
for patients with drug-resistant P. aeruginosa infection?
18-1. If you answered yes to question 18, where do you treat ~ In an outpatient clinic with p.o. antibiotics, in an outpatient
these patients? clinic with inhaled antibiotics, in a hospital with intravenous
antibiotics, in a hospital with inhaled antibiotics

18-2.vIf'you answered yes to question 18, how long do you <7 days, 7-10 days, 11-14 days, 15—20 days, > 21 days
treat these patients?
19. Do you/your institution use an anti-inflammatory Usually yes, usually no

agent (usually > 3 months) to treat patients with bron-

chiectasis?

19-1. If you answered yes to question 19, what kind of anti-in- Inhaled corticosteroid, statin (HMG-CoA reductase inhibitor),
flammatory agent do you usually use? (multiple choice) = macrolide, I do not use an anti-inflammatory agent
20. Do you/your institution perform long-term antibiotic =~ Usually yes, usually no
treatment (= 3 months) for bronchiectasis patients with
three or more exacerbations per year?
20-1. If you answered yes to question 20, which regimen do  p.o. Macrolide, p.o. macrolide, intravenous antibiotics, in-
you prefer? (multiple choice) haled antibiotics
21. Do you/your institution perform long-term mucoactive Usually yes, usually no
treatment (= 3 months) for symptomatic patients?
21-1. If'you answered yes to question 21, which agent do you = Mannitol, nebulized recombinant human DNase, nebulized

usually prefer? (multiple choice) hypertonic saline, oral mucolytics, I do not prescribe muco-
active treatment for symptomatic patients with bronchiecta-
sis
22. Do you/your institution perform long-term bronchodi- Usually yes, usually no, only when combined with chronic
lator treatment (= 3 months)? (multiple choice) obstructive pulmonary disease, only when combined with
asthma
22-1. If you answered yes to question 22, which agent doyou LABA, LAMA, SABA, ICS/LABA, LABA/LAMA combination,
usually prefer? (multiple choice) I do not perform long-term bronchodilator treatment for

patients with bronchiectasis
23. Do you/your institution consider surgical intervention Usually yes, usually no
for patients with localized disease and a high frequency
of exacerbations?
24. Do you/your institution consider physiotherapy (airway Usually yes, usually no
clearance and/or pulmonary rehabilitation)?
24-1. If you answered yes to question 24, what kind of physio- Postural drainage, oscillating positive expiratory devices,
therapy is available at your institution? (multiple choice) pulmonary rehabilitation
24-2. If your institution is able to perform pulmonary reha-  Usually less than once per week, usually 1-3 times per month,
bilitation, how often do you prescribe this for patients?  usually less than once per month, but more than once per
year, usually less than once per year, or just once (e.g. at ini-
tial visit), we do not prescribe pulmonary rehabilitation for
patients with bronchiectasis
25.  What kind of drug do you prefer to treat bronchiectasis Antibiotics, haemostatic agent such as tranexamic acid, anti-
patients with blood-tinged sputum or haemoptysis? tussive
(multiple choice)

Ig, immunoglobulin; AFB, acid-fast bacillus; p.o., per oral; P. aeruginosa, Pseudomonas aeruginosa; HMG-CoA, 3-hydroxy-3-meth-
ylglutaryl coenzyme A; LABA, long acting beta agonist; LAMA, long acting antimuscarinic; SABA, short acting beta agonist;
ICS, inhaled corticosteroid.
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Supplementary Table 2. Summary of participants’ demographics in different countries

Korea Japan Taiwan Singapore pvalue
Subject number 111 51 30 17
No. of hospital beds <0.001
<500 beds 14 (12.6) 15(29.4) 1(33) 1(5.9)
500-999 beds 68 (61.3) 25 (49.0) 10(333) 5(29.4)
1,000-1,499 beds 14 (12.6) 11 (21.6) 5(16.7) 8 (47.1)
1,500—2,000 beds 4(3.6) o 6 (20.0) 2 (11.8)
> 2,000 beds 11(9.9) o 8(26.7) 1(5.9)
Duration working as a respiratory specialist < 0.001
1-2 years 8(7.2) 1(2.0) o 2 (11.8)
3—5 years 29 (26.1 1(2.0) 2(6.7) 5(29.4)
6-10 years 21(18.9) 4(7.8) 3(10.0) 2 (11.8)
11-20 years 41(36.9) 19 (37.3) 15 (50.0) 2 (11.8)
> 20 years 11(9.9) 26 (51.0) 10(3343) 5(29.4)
Not a respiratory specialist 1(0.9) o o 1(5.9)
Position <o0.001
Professor 87(78.4) 25 (49.0) 16 (53.3) 7 (41.2)
Fellowship (5-4) 4(7.8) o 1(5.9)
Respiratory specialist in a private 16 (14.4) 19 (37.3) 14 (46.7) 9 (52.9)
clinic or public hospital
Research position o 3(5.9) o
Officer in government 2(1.8) o o o

Values are presented as number (%).
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