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ABSTRACT

Protracted wet and productive chronic cough is a symptom that indicates
there is an underlying cause and the possibility varies from simple to
serious medical conditions. If the cough is accompanied by specific
pointers in signs and symptoms, the diagnosis is apparent. Nevertheless,
the challenge is to identify the diagnosis in children who cough without
specific pointers. Recently, protracted bacterial bronchitis is one of the
conditions that was proposed and postulated to conceive this clinical
presentation. Since then, the understanding of Protracted Bacterial
Bronchitis has escalated and deepened. However, there is still no
unanimous consensus in definition, pathophysiology, diagnostic,
treatment, long-term outcome, and even the entity itself. Further research
is required to refine the understanding of this condition in several facets so

that patients can be treated accordingly.

INTRODUCTION

Chronic cough is one of the common symptoms that
bring the child to visit a health practitioner. When the
chronic cough is associated with specific discernable
signs and symptoms such as finger clubbing, chest
deformity, weight loss, fever, and shortness of breath,
the diagnosis can be unambiguous. Examples are
asthma, gastroesophageal refluxes disease (GERD),
bronchiectasis, bronchiolitis obliterans, cystic fibrosis,
and pulmonary tuberculosis. Conversely, children may
have chronic cough without any specific signs and
symptoms. This will invoke a clinical conundrum in a
fundamental issue like how significant is the cough or
what is the underlying diagnosis. Protracted bacterial
bronchitis (PBB) is one of the entities that has been
proposed as one of the potential causes in children with
chronic cough without any discernable signs and
symptoms. The deliberation of PBB as an entity was
only recently and there is still existing uncertainty
regarding the pathophysiology, diagnostic, treatment,

and long-term outcome.

Chronic Bronchitis and Protracted Bacteria

Bronchitis

Children with protracted wet chronic cough without
other discernable signs and symptoms have been
recognised in clinical settings for quite some time. Many
of these children were described as having chronic
bronchitis (CB) in prior publications. The diagnostic
criteria used by a majority of paediatricians in a survey
to diagnose CB was recurrent wet cough for more than
2 weeks. Many of these children were treated with
bronchodilators, antibiotics, and expectorants, and were
believed to be asthmatic.! A few years later, a group of
children who were diagnosed with CB underwent a
flexible bronchoscope of the airway with the proviso
they have protracted wet cough and had not responded
to bronchodilators. The gram stain of bronchoalveolar
alveolar lavage (BAL) fluid showed persistent white
blood cells whilst the airway biopsy demonstrated
mononuclear cells infiltrate.2 The expression CB was
used to describe these children until Marchant and her
team in 2006 studied the etiology of chronic cough in

108 children who exhibited a persistent cough for more
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than 3 weeks.? The team applied an adult-algorithm to
investigate these children and the children were
bronchoscopes for BAL fluid. Forty-three children
(39.8%) were diagnosed as having PBB based on high
neutrophil count in their BAL fluid. Other diagnoses
were asthma, gastroesophageal reflux, and upper airway
cough syndrome (UACS). However, they concluded the
adult algorithm is unsuitable for use in children with
chronic cough. Children should have a specific
algorithm for chronic cough. In 2008, Shields and her
group published a guideline for the assessment of
children with chronic cough for the British Thoracic
Society.* Chronic cough was defined as a persistent
cough for more than 8 weeks. The group acknowledges
that PBB is one of the plausible diagnoses for a
persistent wet productive cough. PBB was categorised
under chronic endobronchial infection together with
primary

immunodeficiency disorder. The group recommended

cystic  fibrosis, ciliary ~ dyskinesia, and
that before diagnosing any children with PBB, other
conditions should be excluded and all these children
should have their sputum cultured. For children who
PBB, a

physiotherapy and a 4 to 6 weeks course of antibiotics

are confirmed to have trial of chest
could be initiated. They expressed concern regarding the
use of the term CB that may not have merely missed
asthmatic cases but also other more sinister underlying
conditions. In their analyses, based on studies,!.23510
there were credible pieces of evidence of the entity PBB

as a distinct chronic endobronchial infection.

In 2016, a task force on behalf of the European
Respiratory Society did a systematic review on PBB. In
the systematic review, the task force posed a set of
questionnaires designed to extract published works of
literature on children who suffered persistent wet or
productive cough for more than 4 weeks unrelated to
underlying diseases and without any specific cough
pointers.! The essence of the questionnaires was;
evidence of PBB in clinical studies and guidelines,
symptoms used to diagnose, bacteria cultured from
lower respiratory tract infection and the microbiome,
the possible pathology and mechanism, treatments and
the outcome, and any prophylaxis. They were able to
identify only 40 relevant articles and out of these 3 were
random clinical trials (RCTs) in the retrospective 31
years. The task force established that PBB as an entity
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has been described in both prospective and retrospective
studies, and in 7 out of 8 guidelines (except Japanese
guidelines for chronic cough in children). The main
criterion was chronic wet or productive cough without
specific pointed symptoms. Response to antibiotics was
used in most guidelines as one of the diagnostic criteria
of PBB. However, the length of the antibiotic courses
varied between studies with prospective studies ranging
between 10 days to 2 weeks, and retrospective studies
ranged between 17 days to 8 weeks. Nevertheless, it sets
a consensus to an agreed 4 weeks as an accepted

duration of chronic cough in the clinical definition.

Protracted Bacteria Bronchitis

Anne Chang et al in 2016 put forward the diagnostic
criteria of PBB for clinical practice. She categorised it as
per the following; 1) Clinical PBB as continuous wet or
productive cough for more than 4 weeks, absence of
other symptoms and signs pointed to other diseases, and
cough resolved after 2 weeks course of appropriate
antibiotics, 2) Micro PBB as wet or productive cough
for more than 4 weeks, positive culture of the respiratory
pathogen from BAL (Bacteria culture > 104 CFU/ml
on BAL) obtained from flexible bronchoscopy, and
cough resolved after 2 weeks course of appropriate
antibiotics, 3) PBB extended which is either clinical PBB
or micro PBB that need 4 weeks antibiotics for cough

resolution and 4) Recurrent PBB (more than 3 episodes
of PBB).12

The probable underlying mechanism of the PBB
the the

predominantly the mucociliary from various insults

constituted damage to endobronchial,

especially viral infection. The impaired mucociliary
function leads to defective airway clearance and
inflaimmation of the endobronchial. The proliferation of
the bacteria unfolds and common microorganisms
isolated either single or often more than one bacterium
were non-typeable Haemophilus influenzae, ~Streptococcus
Moraxella

Staphylococens anreus. The persistent and significant airway

prenmonia, catarrhalis, and  occasionally
inflammation, with unremitting bacterial infection,
generate biofilm that coats the airway surface, and hence
the children manifest chronic wet and productive

cough.1?
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Biofilm is a matrix secteted by the bacteria that
enhances attachment, facilitates assess to the nutrient,
and reduces penetration of the antibiotic, thus providing
substantial protection against antibiotics and making the
bacterial difficult to eradicate with standard length
course of antibiotic.* Biofilm slowed the replication of
the bacteria and thus, the infection inclined to be
chronic persistent instead of acute as in tracheitis or

bronchitis.

Biofilm contributes to the majority of nosocomial
infections and is frequently associated with the catheter
or medical devices implanted in the body. It is an
assemblage of microbial cells enclosed in a self-
produced matrix that is irreversibly associated with

living or inert matter.!>

The

endobronchial with increase bronchial secretion and the

airway bronchoscopy revealed an inflamed

airway biopsy showed normal airway tissue or

occasionally with neutrophil’s infiltration.16.17

The Pro and Con Discourse

The debate on the entity PBB endured when Bidiwala et
al published a discourse on the pro and con
altercation.!8 The pro viewpoint is that there are credible
pieces of evidence of PBB as an entity. This will avert
misdiagnosed asthma hence prevent excessive usage and
inappropriately utilised of asthma medications especially
steroids. In addition, medication to treat PBB is
available namely prolonged use of antibiotics, and
emerging pieces of evidence indicate PBB might be a
precursor to a more severe condition; adequate
treatment is crucial.!® Nonetheless, the con contended
that the diagnosis was established after antibiotics
treatment, and dependent on the duration of wet cough
as it is not feasible to retrieved microbiology samples in
all cases. Moreover, a proportion of children with acute
cough attributed to common respiratory tract infections
such as rhinitis, pharyngotonsillitis, bronchiolitis, croup,
and pneumonia persist to cough beyond 4 weeks.?’ For
these children, treatment is unnecessary as it will resolve
without intervention. Evidence of antibiotic treatment
relied on a few RCTs. The consequence is excessive
with

unwelcome complications. This will compound the

and wunnecessary usage of antibiotics its’

overuse of antibiotics in respiratory illness as at present,
the respiratory condition is the major reason for

antibiotic usage.

Andrew Bush in 2018 proposed that PBB should be a
description instead of a diagnosis.2! He insisted though
PBB reduce the inappropriate use of the steroid.
However, to prescribe extended antibiotic usage,
microbiology evidence that substantiates the cough was
caused by bacteria, and objective confirmation on
response to antibiotics is imperative. He also floated the
term; simple PBB, extended PBB, recurrent PBB, and
pre bronchiectasis PBB, and mooted perhaps each is a
different endotype with distinct pathophysiology. A
group of pulmonologists in 2019 delves into the issues
and remarked the predicament of devising a diagnosis
primarily rely on the duration and quality of chronic
inherent
PBBs

maybe just a prolonged acute cough post-acute

cough which lacks specificity and has

limitations.2? The limitations are; many of the

respiratory illness (ARI) which resolved by itself;
concordance between parents and doctors regarding
cough quality (wet versus dry cough) is age-dependent,
being better in children less than 2 years old; many
children have a recurrent cough that parents coalesce as
persistent especially in children who develop frequent
recurrent ARI notably children in crowded facilities
such as day-care centre; the local difference in referral
pattern may result in selection bias for aetiology, and
exclusion modalities of the other causes are not cleatly
defined.22 They were convinced that the present
definition criteria to diagnose PBB would contribute to

over-diagnose and overuse of antibiotics.

The information on antibiotic treatment is limited and
reliant on retrospectives and prospective studies, and a
small number of RCTs. The most influential RCT was
published by Marchant et al in 2012 when the team did
a double-blind randomised clinical trial on a group of
children with protracted productive wet chronic cough.
These children were diagnosed with PBB, and 2-weeks
of oral amoxicillin-clavulanate was administered to the
treatment group.”> The study showed the treated
children had a
comparison to the placebo group (48% vs 16%,

significant resolution of cough

p=0.015). Despite that, there are some reservations

pertaining to the study. Children included were those
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with 3-week cough, a small sample size, prior treatment
was not described, 50% of children were still coughing,
25% of the placebo group the cough resolved, and most
the
morbidities.22 This suggests that some of the children

patients whom cough was unresolved had
may not need antibiotics whilst others perhaps acquired
a longer length of antibiotic treatment. The other 2
RCTs were quite erstwhile RCT (David 1991 and
Gottfarb 1994).24.25

Cochrane Database Systematic Review based on the 2

Marchant et. al. inferred in a

RCTs, antibiotics are efficacious for children with
chronic wet cough [total odd ratio 0.12 (CI 0.05 —
0.29)].26 However, the sample size was small in both
studies, the studies were based on nasopharyngeal
culture, and patients’ inclusion criteria and outcome of

treatment are vaguce.

Chronic Cough

The real prevalence of chronic cough is unknown in
large part due to it being unspecific and the absence of
validated objective measurement. It is considerably
influenced by parent's recalled memory and consensus
between the parents and healthcare providers, the
locality where the children are, and the expertise of the
health care provider they pursue. However, some
studies investigate the causes of chronic cough (Table
1). The finding may be skewed as it was performed at
the tertiary centres. Nevertheless, these centres had the
ability to do specialised investigations. The causes are
varied depending on the ages of children, localities, and

researcher groups.

Table 1: Causes of chronic cough in children

PBB vs UACS

Upper airway cough syndrome (UACS) is one of the
important causes of chronic cough in children and can
easily be missed explicitly by those who are not in
Otorhinolaryngology (ORL)/Ear Nose Throat (ENT)
specialty.  Children with UACS are numerous and
frequently encountered at all levels of health care
providers. Thus, it is very important to recognise the
pertinent signs and symptoms of UACS. Features that
mark the difference between chronic cough caused by
UACS and PBB are; chronic cough due to UACS is
usually a recurrent/dry cough, the children tend to
attend day-care and having a recurrent URTI, runny
nose, allergy shiner and nasal crease, nasal voice, stertor,
history allergies, snoring and ENT/ORL examination
revealed post nasal drip and cobblestone appearance.3?
Whereas in PBB, cough is persistent with normal ORL/
ENT evaluation and responded to the antibiotic.

PBB, is it a myth?

There is accumulative clinical evidence that links PBB
with a chronic productive or wet cough. Hitherto,
clinical guidelines that include PBB as an entity to be
diagnosed and treated already exist. Though PBB is a
distinct clinical entity, the present criteria to diagnose to
a significant extent contribute to overdiagnosis and
unnecessary use of antibiotics. Furthermore, it is
impractical to retrieve bronchial secretion in all patients

because it could be quite invasive for children, albeit at

age PBB UAC  Asthma  Bronchiectasis ~ GER Habitual ~ Structural Spontaneous  Others
(yrs) % S % % D %l Exp: resolution %
% % tracheomalacia %
Marchant 2.6 40 3 3 6 3 1 - 22 21
20063 med
Asilsoy 8.4 23 20 25 5 5 - 4 6 3
2008 27 +21
Koshoo 7.8 Not 23 13 - 28 10 - - 25
2009 28 (5-12) includ
ed

Chang 4.5 41 1.4 15.8 9 23 4.3 6.1 13.9 6.1
20122 mean
Usta Guc 8.42 12.2 18.6 31.4 3.2 - 5.7 - - 20.5
2013 30 +26
Gedik 5.4 11.9 13.7 24.9 5 2.7 5.5 0.4 0.4 35.5
201531 +38
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the moment it is the only specific investigation either to
correctly diagnose or evaluate the response of the
treatment. Thus, other parameters with satisfactory
sensitivity and specificity, and less invasive ought to be
conceived. More RCTs are needed not only to widen
the choices of antibiotics but more important to
optimise the duration without increasing complications
which among others causing resistant microbes. Finally,
more data is required to resolve whether PBB is a

homogeneity or heterogeneity condition.
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