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Background: Protracted bacterial bronchitis (PBB) is a common cause of chronic wet cough in children. 
However, it is often misdiagnosed and inappropriately treated in clinical practices. This study aims to 
investigate the current diagnosis and management of PBB among Chinese pediatricians.
Methods: An electronic questionnaire designed to assess the diagnosis and management of PBB was sent to 
pediatricians in China.  
Results: A total of 1,022 pediatricians completed the questionnaire. Most (68.8%) of the pediatricians 
diagnosed PBB in compliance with the guidelines, 44.3% and 24.5% of them followed microbiology-
based and clinical-based diagnosis criteria, respectively. Only 40.4% of the pediatricians chose amoxicillin-
clavulanate as the first-line antibiotic for PBB treatment, 23.7% and 23.5% of them chose third-generation 
cephalosporins and macrolides, respectively. The majority of pediatricians (75.4%) reported 2–4 weeks of 
antibiotics course, 19.3% of them prescribed a shorter course and 5% of them selected a longer course. 
Only 26.3% of the pediatricians performed combined investigations of chest high-resolution computed 
tomography scan (c-HRCT), bronchoscopy, and immunological tests for recurrences of PBB. Compared 
with general pediatricians (GP), pediatric pulmonologists (PP) preferred microbiology-based diagnosis 
criteria, prescribed more amoxicillin-clavulanate, and performed more investigations for recurrent patients 
(P<0.05).
Conclusions: The majority of Chinese pediatricians diagnosed PBB in compliance with guidelines. 
However, the reasonable antibiotics applications and the investigations for recurrent PBB need to be 
improved. 
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Introduction

Chronic cough, defined as cough duration >4 weeks, is a 
common symptom in children (1). It causes high burden 
of recurrent medical visits (2) and impairs life quality of 
the children and parents (1,3). A study found that more 
than 80% of chronic cough children sought ≥5 medical 
consultations and 53% had >10 visits within 12 months (2). 
Protracted bacterial bronchitis (PBB) is one of the most 
common causes of chronic wet cough in children, exceeding 
by two-to-three fold other underlying diseases, including 
asthma (1,4,5). PBB is associated with bacterial infection 
and inflammation of the bronchus (6,7). Symptoms 
could be resolved following appropriate antibiotic  
treatment (8). However, PBB is frequently underdiagnosed 
and misdiagnosed as lack of specific manifestations (1). 
Some undiagnosed patients with inappropriate management 
may progress to chronic suppurative lung disease (CSLD) 
and/or bronchiectasis (7). Therefore, it is important to 
diagnose and manage PBB appropriately.

Guidelines are important tools in standardizing 
and improving clinical practice. The first guideline on 
the diagnosis and treatment of PBB in children was 
proposed in 2006 (9) and has been updated in recent years  
(10-12). Whether pediatricians implement these guidelines 
in clinical practice remains unclear. We conducted a 
survey-based study among Chinese pediatricians (I) to 
investigate their diagnosis and management of PBB, (II) to 
compare practice differences towards PBB between general 
pediatricians (GP) and pediatric pulmonologists (PP), and 
(III) to assess the PBB guidelines compliance. We present the 
following article in accordance with the Survey Reporting 
Guideline (SURGE) reporting checklist (13) (available at 
http://dx.doi.org/10.21037/atm-20-3984).

Methods

Study design

This was a cross-sectional survey conducted from March 
15 to 22, 2020 in China. We designed the questionnaire 
based on the guideline (14). Investigators designed the 
questionnaire based on the American College of Chest 
Physicians (CHEST) guidelines and European Respiratory 
Society (ERS) statement (10-12), as no validated and 
published questionnaires were available for reference. 
Three PP who specialized in PBB management, and one 
statistician specialized in survey research were consulted to 
improve the quality of the questionnaire. The questionnaire 

was pre-tested on a sample of 20 pediatricians, 5 of them 
worked in tertiary general hospitals, 5 in tertiary children’s 
hospitals, 5 in secondary hospitals, and 5 in primary 
hospitals. The questionnaire was revised based on the 
comments provided by the specialists and the participants.   

The survey was composed of an introductory letter and 
8 questions on one page. The introductory letter contained 
information about the investigators and the purpose of the 
study. The questions aimed at obtaining the following: (I) 
demographic characteristics of pediatricians (professional 
title, specialty, workplace and confirmed cases of PBB 
per month); (II) the criteria of PBB diagnosis; (III) the 
preferred antibiotic for PBB; (IV) the antibiotic course; 
(V) the investigations for recurrent PBB patients. We 
thanked participants for their cooperation at the end of the 
questionnaire. 

A questionnaire link was sent to Chinese pediatricians 
and further forwarded to their colleagues using the 
WenJuanXing web-application (web link: www.wjx.cn) 
via social media. After all questions were completed, the 
questionnaire could be submitted. Participants were unable 
to modify their answers after submission. All answers 
remained anonymous. No incentives were offered to obtain 
the survey results. Personal information of the participants 
was kept confidential and stored at the password-protected 
survey database. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). 
The Ethical Committee of the Children`s Hospital of 
Chongqing Medical University approved the study protocol 
and the final questionnaire (No. 2020-53: the registration 
number of ethics board) and individual consent for this 
cross-sectional survey was waived. No conflicts existed in 
this survey.

Definition

The clinical-based diagnosis of PBB referred to the 
following criteria (10-12). (I) Presence of chronic wet 
cough; (II) absence of an alternative specific etiology; and 
(III) cough resolved following 2 weeks of appropriate oral 
antibiotic therapy. Microbiology-based diagnosis criteria of 
PBB were defined as follows (10-12): (I) presence of chronic 
wet cough; (II) identifiable respiratory bacterial pathogens 
growing in sputum or bronchoalveolar lavage (BAL) at a 
density of a single bacterial species >104 CFU/mL; and 
(III) resolution of cough within 2 weeks of appropriate oral 
antibiotic. Recurrent PBB was defined as ≥3 episodes of 
PBB per year. 
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Statistical analysis 

Data were analyzed using the SPSS Statistics 22.0 program 
(SPSS Inc, Chicago, IL, USA). Categorical data were 
presented as numbers (%). Pearson Chi-square or Fisher’s 
exact test was used to compare data between PP and GP. 
Statistical significance was considered at P<0.05.

Results

Demographic characteristics of participants

A total of 1,022 Chinese pediatricians completed the 
questionnaire, 895 (87.6%) of whom were GP and 127 
(12.4%) were PP. Nearly 80% of them worked in western 
China. Most pediatricians worked in tertiary general 
hospitals (40.3%) and secondary hospitals (40%). Over half 
of them (59.7%) diagnosed 1–5 cases of PBB per month. 
More PP were chiefs and worked in tertiary children’s 
hospitals, compared with GP (P<0.05), as shown in Table 1.  

Diagnosis of PBB 

Our survey showed that 68.8% (703/1,022) of the 
pediatricians diagnosed PBB in compliance with the 
published guidelines. A total of 44.3% (453/1,022) of the 
participants diagnosed PBB according to microbiology-
based criteria and 24.5% (250/1,022) of them followed 
clinical-based diagnosis criteria. The guidelines compliance 
rate was significantly higher among PP than that in GP 
(83.5% vs. 66.7%, P<0.05). PP were more likely to diagnose 
PBB according to microbiology-based criteria when 
compared to GP (63% vs. 41.7%, P<0.05). The compliance 
rate of clinical-based diagnosis criteria was similar between 
GP and PP (25% vs. 20.5%, P=0.264) (Figure 1).

Therapy of PBB

Type of antibiotic
Guidelines recommend oral amoxicillin-clavulanate for 
PBB children (10-12). Our survey indicated that 40.4% 

Table 1 Demographic characteristics of participants and compared between GP and PP, n (%)

Variables Total (n=1,022) GP (n=895) PP (n=127) P value

Professional title

Chief 132 (12.9) 91 (10.2) 41 (32.3) <0.05

Associate chief 282 (27.6) 246 (27.5) 36 (28.3) 0.839

Attending 350 (34.2) 318 (35.5) 32 (25.2) <0.05

Resident 258 (25.2) 240 (26.8) 18 (14.2) <0.05

Hospital level

Tertiary general hospital 412 (40.3) 350 (39.1) 62 (48.8) <0.05

Tertiary children’s hospital 159 (15.6) 102 (11.4) 57 (44.9) <0.05

Secondary hospital 409 (40) 401 (44.8) 8 (6.3) <0.05

Primary hospital 42 (4.1) 42 (4.7) 0 (0.0) <0.05

Work in western China 823 (80.5) 741 (82.8) 82 (64.6) <0.05

Confirmed PBB cases per month

0 213 (20.8) 191 (21.3) 22 (17.3) 0.297

1–5 610 (59.7) 532 (59.4) 78 (61.4) 0.671

5–10 122 (11.9) 109 (12.2) 13 (10.2) 0.527

10–15 32 (3.1) 26 (2.9) 6 (4.7) 0.407

≥15 45 (4.4) 37 (4.1) 8 (6.3) 0.266

GP, general pediatricians; PP, pediatric pulmonologists.
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(413/1,022) of the pediatricians preferred amoxicillin-
clavulanate in clinical practice. PP prescribed oral 
amoxicillin-clavulanate more frequently than GP (55.9% 
vs. 38.2%, P<0.05). Approximately a quarter (23.7%, 
242/1,022) of participants chose oral third-generation 
cephalosporins. GP were more likely to select oral third-
generation cephalosporins when compared to PP (25.1% 
vs. 13.4%, P<0.05) (Figure 2). A total of 240 (23.5%) 
pediatricians selected oral macrolides, with no significant 

difference between PP and GP (20.5% vs. 23.9%, P=0.392). 
A total of 7.1%, 2.3%, 1.6% and 1.5% of the pediatricians 
chose second-generation cephalosporins, amoxicillin, first-
generation cephalosporins, and other antibiotics, respectively. 
No significant difference was found in prescription of 
second-generation cephalosporins (7.4% vs. 5.5%, P=0.446), 
amoxicillin (2.5% vs. 0.8%, P=0.385), first-generation 
cephalosporins (1.7% vs. 0.8%, P=0.45) and other antibiotics 
(1.2% vs. 3.1%, P=0.092) between GP and PP. 

Course of antibiotic therapy
According to the guidelines, a 2-week course is sufficient 
for the majority of PBB patients, while 4 weeks may be 
required in some PBB patients (10-12). A total of 433 
(42.4%) pediatricians reported a 2-week course, with 
no significant difference between PP and GP (40.9% vs. 
42.6%, P=0.729). Approximately 33% of the pediatricians 
(341/1022) indicated 2–4 weeks of an antibiotics course. PP 
were more likely to choose 2–4 weeks than GP (48.8% vs. 
31.2%, P<0.05). A shorter duration (1 week) was chosen by 
19.3% of the pediatricians and GP chose a 1-week duration 
more frequently than PP (21.5% vs. 3.9%, P<0.05). We 
found 51 (5%) pediatricians reported a longer course of 
more than 4 weeks, with no significant difference between 
PP and GP (6.3% vs. 4.8%, P=0.469), as shown in Figure 3.  

Investigations for recurrent PBB patients 

Guidelines suggest patients with recurrent PBB should be 
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Figure 1 Criteria used in the diagnosis of PBB and compliance 
with the guidelines. *, general pediatricians compared with 
pediatric pulmonologists, P<0.05. PBB, protracted bacterial 
bronchitis.

Figure 2 The three most common oral antibiotics prescribed for 
PBB patients. *, general pediatricians compared with pediatric 
pulmonologists, P<0.05. PBB, protracted bacterial bronchitis.

Figure 3 Duration of antibiotics for treatment of PBB. *, general 
pediatricians compared with pediatric pulmonologists, P<0.05. 
PBB, protracted bacterial bronchitis.
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further investigated for underlying diseases (11,12). Further 
investigations should include at least chest high-resolution 
computed tomography (c-HRCT), bronchoscopy with 
BAL and immunological tests (15). A total of 67.4% of 
the pediatricians initiated a c-HRCT scan when PBB 
recurred. Bronchoscopy with bronchoalveolar lavage 
(BAL) was selected by 60% of pediatricians, followed by 
immunological tests (44.3%), exhaled fractional nasal 
nitric oxide (nFeNO) (22.5%) and genetic testing (18.8%). 
Nearly a quarter of the participants (26.3%) underwent 
c-HRCT, bronchoscopy with BAL, and immunological tests 
simultaneously. PP were more likely than GP to perform 
all of the three investigations (55.1% vs. 22.2%, P<0.05), as 
shown in Table 2. 

Discussion

PBB is a common cause of chronic wet cough in children. 
However, it is often misdiagnosed and inappropriately 
treated. Undiagnosed and inappropriately treated PBB 
may progress to CSLD or bronchiectasis, with life quality 
impaired. Guidelines have been developed to standardize 
and improve the management of PBB. However, the 
implementation of these guidelines in daily general practice 
remains unclear. In this study, we demonstrated that most 
Chinese pediatricians diagnosed PBB in compliance with 
guidelines. However, the reasonable antibiotic applications 
and the investigations for recurrent PBB need to be 
improved.

Guidelines recommend the diagnosis of PBB following 
clinical-based or microbiology-based criteria (10-12). In 
this survey, we found pediatricians preferred microbiology-
based criteria. Positive BAL fluid (BALF) culture for 
bacteria is strong evidence for PBB diagnosis. However, 

antibiotic use before culture can induce false-negative 
results. Overemphasis of the positive results in BALF 
culture may lead to missed diagnosis of PBB. Moreover, 
bronchoscopy and BAL may be unfeasible in some pediatric 
clinics, especially in the primary centers and rural areas. It is 
unrealistic and unethical to undertake invasive bronchoscopy 
for every child with chronic wet cough. Therefore, it may 
be more appropriate to diagnose PBB according to clinical-
based criteria, especially for GP. Nevertheless, PP should 
perform bronchoscopy and BAL for patients with treatment 
failure before making PBB diagnosis. When bronchoscopy 
is performed, purulent secretions and evidence of bronchitis 
are usually present (16-18).

Haemophilus influenzae, Streptococcus pneumoniae, and 
Moraxella catarrhalis are the three most common pathogens 
of PBB (10-12). Guidelines recommend PBB patients 
receive antibiotics active against these bacteria (10-12). 
Antibiotic prescribing is usually empirical and determined 
by local patterns of antibiotic susceptibility. Amoxicillin-
clavulanate is recommended as the first-line antibiotic 
in empiric treatment to PBB (10-12,16). Multicenter 
studies of antibiotic susceptibility in China showed that 
the susceptibility to amoxicillin-clavulanate among the 
three pathogens was high (19,20), ranging from 75–100%. 
This survey showed amoxicillin-clavulanate was the most 
commonly used antibiotic. However, the prescription rate of 
amoxicillin-clavulanate was only 40%, which was far lower 
than the data reported by other studies (21-24). Therefore, 
more training and education are needed to increase 
rational prescription of amoxicillin-clavulanate. Third-
generation cephalosporins were the second most commonly 
used antibiotics, which were more frequently prescribed 
by GP. According to the guidelines, third-generation 
cephalosporins may be used as alternatives for patients with 

Table 2 Investigations for patients with recurrent PBB, n (%)

Variables Total (n=1,022) GP (n=895) PP (n=127) P value

c-HRCT 689 (67.4) 582 (65.0) 107 (84.3) <0.05

Bronchoscopy with BAL 621 (60.8) 513 (57.3) 108 (85.0) <0.05

Immunological tests 453 (44.3) 371 (41.5) 82 (64.6) <0.05

nFeNO 230 (22.5) 178 (19.9) 52 (40.9) <0.05

Genetic testing 192 (18.8) 139 (15.5) 53 (41.7) <0.05

c-HRCT + bronchoscopy with BAL + immunological tests 269 (26.3) 199 (22.2) 70 (55.1) <0.05

GP, general pediatricians; PP, pediatric pulmonologists; PBB, protracted bacterial bronchitis; c-HRCT, chest high resolution computerized 
tomography; BAL, bronchoalveolar lavage; nFeNO, exhaled fractional nasal nitric oxide.
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a history of immediate hypersensitivity to penicillin (10-12). 
Overuse of third-generation cephalosporins may increase 
the risk of bacterial resistance and adverse drug events 
(19,25). More rational and restrained use of these agents 
should be emphasized. This survey showed that a quarter of 
the pediatricians chose macrolides as their preferred drugs. 
Azithromycin may be an effective treatment for CSLD or 
bronchiectasis (26). However, the role of macrolides in PBB 
remains undefined. Moreover, these pathogens associated 
with PBB were resistant to macrolides in China, especially 
Streptococcus pneumoniae with a high resistance rate of over 
90% (19,20,27). Therefore, empirical macrolide therapy is 
not recommended for PBB patients. 

An adequate course of antibiotics treatment is important 
for the prognosis of PBB. Guidelines recommend the 
2-week course of oral antibiotics for suspected PBB 
patients (10-12). Up to a 4-week duration is recommended 
for children with persistent wet cough after 2 weeks of 
antibiotics (10-12). This survey found most pediatricians 
followed guidelines for antibiotics courses.  Some 
pediatricians used a shorter course and GP accounted 
for the majority. Inadequate course may cause cough 
recurrences and impair life quality (7). Therefore, education 
about antibiotic courses is warranted for pediatricians 
especially GP. A study indicated that PBB patients with 
no response to 4 weeks of antibiotics had a high risk of 
developing bronchiectasis (28). Whether the antibiotic 
course should be extended to more than 4 weeks remains 
unknown. Two studies found 25–51% of PBB patients were 
symptom free following 6-8 weeks of antibiotic treatment, 
while the others who received more courses of antibiotics 
or long-term prophylactic antibiotics still suffered recurrent 
episodes (22,23). One latest study reported patients who 
received 6-week of antibiotics were less likely to develop 
recurrent PBB than those who received 2 weeks (29). Few 
pediatricians in our study chose the prolonged antibiotic 
course. However, the prognosis of recurrent PBB patients 
was unknown. Prospective studies of antibiotics course 
effects on PBB prognosis are further needed.

Investigations for underlying disease associated with 
PBB should be performed carefully (10-12). Evidence 
suggests PBB, CSLD, and bronchiectasis are related 
disease and aggravate gradually (16). Recurrent PBB is 
an independent risk factor for development of CSLD or 
bronchiectasis (30). Therefore c-HRCT is recommended 
for any child with recurrent PBB, especially if accompanied 
by symptoms and/or signs suggestive of bronchiectasis (15). 
Further investigations for other possible causes should be 

undertaken. The ERS task force stated that recurrences 
of PBB may be associated with airway malacia and/or 
immune deficiencies (11). Bronchoscopy with BAL and 
immunological tests may be required for suspected patients. 
Although c-HRCT, bronchoscopy, and immunological 
tests were the top three investigations performed by 
pediatricians, only a quarter of them chose all three 
investigations in our survey. These findings indicated that 
the pediatricians may lack comprehensive knowledge of 
the etiologies of recurrent PBB. It might be associated with 
little evidence to inform the optimal investigations. Existing 
guidelines do not provide a specific list of investigations 
for recurrent PBB. Besides, few studies have revealed the 
underlying diseases of recurrent PBB. Therefore, more 
prospective studies should be conducted to reveal the 
underlying diseases of recurrent PBB. 

To our knowledge, this is the first survey to investigate 
the current diagnosis and management of PBB among 
Chinese pediatricians. The results of this survey may be 
helpful for future pediatricians’ educations and studies. 
However, there were some limitations. First, the self-
report results may be unequal to clinical practice. We 
tried to avoid this bias by conducting surveys in complete 
anonymity conditions. The results may be overestimated 
as the respondents may be prone to provide ideal answers. 
Further clinical studies are needed to clarify the actual 
clinical behavior of pediatricians. Second, most participants 
were from western China with small sample sizes, thus 
the findings may not be extrapolated to pediatricians in 
other areas. Third, the practices of the respondents may 
be different from those with no response, which may affect 
the validity of the survey. Fourth, we used a self-designed 
questionnaire as no validated and published questionnaires 
were available for reference. Nevertheless, we tried to 
improve the quality of this questionnaire by consulting 
specialists and pre-testing. 

Conclusions 

The majority of Chinese pediatricians diagnosed PBB in 
compliance with the guidelines. However, the reasonable 
antibiotic applications and the investigations for recurrent 
PBB need to be improved. 
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