
71© Springer Nature Singapore Pte Ltd. 2021 
S. H. Cho, W.-J. Song (eds.), Diagnosis and Treatment of Chronic Cough, 
https://doi.org/10.1007/978-981-33-4029-9_9

Chronic Cough in Children

Daejin Song

 Introduction

Cough is the most common reason for parents to 
seek medical advices for their children [1]. Most 
acute cough is associated with viral upper respi-
ratory tract infections (URTIs). However, cough 
can be very distressing to watch if it persists 
and/or interferes with daily activities, including 
child and parents’ sleep. In addition, cough may 
present as a symptom of serious underlying pul-
monary or extrapulmonary diseases. Therefore, 
attention should be paid to persistent cough, and, 
in some cases, active investigations for underly-
ing etiology may be necessary.

While the physiology of the respiratory sys-
tems may be similar across age groups, there are 
also distinct differences in airway, respiratory 
muscle and chest wall structure, lung mechan-
ics, and respiratory control between children 
and adults [2, 3]. Therefore, it is not surprising 
that adult diagnostic and therapeutic approaches 
should not be applied to children.

However, it is often difficult to diagnose and 
treat children with chronic cough due to lack of 
solid data and parents’ concerns. Therefore, to 
determine whether to initiate additional inves-
tigations or empirical treatments accordingly, a 
systematic approach to find out clues suggesting 

underlying disease is necessary, in consideration 
of the patient’s age and medical resources.

 Definition of Chronic Cough 
in Children

There is no consensus on the duration of cough 
which defines chronic cough in children, whereas 
cough lasting ≥8 weeks is commonly used to 
define chronic cough in adults. However, chronic 
cough in children aged ≤14 years is usually 
defined as a cough lasting ≥4 weeks based upon 
expert consensus [4]. The rationale behind the 
decision is that most acute URTIs in children 
resolve within this time frame [5, 6].

Meanwhile, British Thoracic Society (BTS) 
guideline suggests the same definition as adults 
based on the observation that acute cough due 
to URTIs could last more than 3 weeks in about 
10% of children and could last up to several 
months in some children who showed repeated 
cough receptor hypersensitivity after respira-
tory viral infection [7]. However, the guideline 
still encourages careful individualized man-
agement, including warnings that investigation 
before 8 weeks is warranted if the child shows 
any signs of chronic lung disease or when the 
cough becomes worse. Indeed, 17.6% of children 
with chronic cough had a serious underlying dis-
ease (bronchiectasis, aspiration, or cystic fibro-
sis) in a multicenter study using a standardized 

D. Song (*) 
Department of Pediatrics, Korea University College 
of Medicine, Seoul, Korea
e-mail: djsong506@korea.ac.kr

9

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-33-4029-9_9&domain=pdf
https://doi.org/10.1007/978-981-33-4029-9_9#DOI
mailto:djsong506@korea.ac.kr


72

cough management pathway [8]. Therefore, most 
guidelines including the American College Chest 
Physicians (ACCP) guideline define chronic 
cough in children as a cough lasting ≥4 weeks 
[9–12]. Although this approach may potentially 
lead to unnecessary investigations, it calls for 
earlier attention on child with prolonged cough to 
prevent possible damage caused by delayed diag-
nosis and treatment. However, these guidelines 
also recommend “watchful waiting” for patients 
without any specific symptom and/or sign sug-
gesting underlying diseases.

It still remains unclear what age should be 
used to stratify into child and adult in apply-
ing the definition of and approach for chronic 
cough. Although there are many differences in 
underlying etiologies, outcome measures, and 
feasible investigatory tests between children 
and adults, none of the guidelines provide a 
robust evidence regarding the cutoff age of such 
stratification. However, it is reasonable to use 
adult guidelines for adolescents 15 years and 
older since the causes of chronic cough in this 
age group are fairly similar to those in adults 
[3, 13, 14].

 Common Causes of Chronic Cough 
in Children

Although asthma, upper airway cough syndrome 
(UACS), and gastroesophageal reflux disease 
(GERD) are known to be major cough-triggering 
conditions in adults with chronic cough [15], 
common causes in children are reportedly vari-
able, due to the heterogeneity in study design, 
chronic cough definition, age range of study 
populations, practice settings, or cough epide-
miology across regions. Although there are few 
prospective studies based on a standardized man-
agement protocol, recent multicenter studies sug-
gested that the most common causes of chronic 
cough in children are asthma, protracted bacterial 
bronchitis (PBB), UACS, and nonspecific cough 
(that resolves spontaneously or is likely post- 
infectious cough) [8, 16].

 Asthma

Variable airflow obstruction in asthma leads to 
typical symptoms such as wheezing, dyspnea, 
and cough. Asthma is rarely a cause of “isolated” 
cough in children; therefore, the evaluation for 
chronic cough in children should include care-
ful medical history about other suggestive find-
ings of asthma, and, if possible, spirometry and 
assessment of response to bronchodilators and 
bronchial challenge test [17, 18].

However, typical symptoms of asthma may 
not be present initially, and cough can be the 
sole symptom, called as “cough variant asthma 
(CVA)” [19]. CVA may present as a nonspecific 
chronic cough in children. Thus, the possibility 
of asthma should be considered even in a child 
with chronic cough presenting no other apparent 
asthma symptoms. The cough associated with 
asthma is typically dry, but a wet cough alone 
cannot exclude asthma since other diseases or 
infections may coexist.

 Protracted Bacterial Bronchitis

PBB is one of the most common causes of 
chronic wet cough, especially in preschool chil-
dren [20, 21]. It accounted for approximately 
40% of children under 18 years referred with 
chronic cough in a prospective multicenter study 
[8]. PBB may therefore be more common than 
previously thought [8, 20]. Although much skep-
ticism regarding the existence of PBB has been 
raised, this disorder is now widely accepted and 
incorporated into most cough guidelines [22–24]. 
However, PBB has remained largely unrecog-
nized and is often misdiagnosed as asthma.

Although the original diagnostic criteria for 
PBB included positive bronchoalveolar lavage 
(BAL) fluid cultures for respiratory bacterial 
pathogens, it was changed to more pragmatic one 
since performing BAL using a bronchoscopy on 
every child with a chronic wet cough is impracti-
cal. Now, PBB is usually diagnosed by a chronic 
wet cough (>4 weeks) without any symptoms 
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or signs of an alternative cause and responds to 
2–4 week course of appropriate antibiotics [10, 
25]. Chest radiographs are often normal or reveal 
only minor abnormalities such as peribronchial 
wall thickening. Pulmonary function tests are 
also usually normal. PPB is frequently associated 
with airway malacia [25]. H. influenzae, S. pneu-
moniae, and M. catarrhalis are the most common 
pathogens isolated in the BAL fluid culture from 
children with PBB.  Most widely used first-line 
empiric antibiotic is oral amoxicillin-clavulanate, 
which is active against beta-lactamase-producing 
strains based on a randomized controlled study 
[26, 27].

Timely diagnosis has been emphasized due 
to the potential risk that PBB may progress to 
chronic suppurative lung disease or bronchiec-
tasis. However, each case should be carefully 
assessed to exclude alternative causes of chronic 
cough since the proposed diagnostic criteria of 
PBB may lead to overdiagnosis and unnecessary 
prescription of antibiotics.

The optimal duration of treatment of PBB 
is still unknown. The ACCP and European 
Respiratory Society (ERS) guidelines recom-
mend 2-week course of antibiotics followed by 
2 weeks if cough does not resolve, while the 
BTS guidelines recommend an initial course of 
4–6 weeks [7, 9, 10]. If the wet cough has not 
improved substantially by this time, other causes 
should be considered. Chest CT scan is needed in 
the case of chronic productive or wet cough unre-
sponsive to 4 weeks of antibiotics, recurrent (>3 
times per year) PBB, and other key symptoms of 
bronchiectasis (e.g., hemoptysis, persistent pneu-
monia, or chest pain) [22].

 Nonspecific Cough That Resolves 
Without Specific Treatment (or 
Post-infectious Cough)

Post-infectious cough is mostly self-limiting 
and usually resolves with time. Although the 
specific pathogen causing the post-infectious 
cough in most cases remains unidentified, respi-

ratory viruses (particularly respiratory syncytial 
virus, influenza, parainfluenza, and adenovirus), 
Mycoplasma pneumoniae, Chlamydia pneu-
moniae, and Bordetella pertussis may be the 
pathogens that may potentially lead to chronic 
cough [28–31]. Although the pathogenesis of the 
post-infectious cough is not fully understood, 
prolonged and excessive stimulation from exten-
sive disruption of epithelial integrity and expo-
sure of sensory nerve endings in the airway lining 
are considered to contribute to the development 
of post-infectious cough [31]. Cough receptors 
and peripheral and central neural circuits are also 
involved in post-infectious cough [32, 33].

Respiratory viruses are supposed to be the 
most common pathogens related with post- 
infectious cough and can be managed with reas-
surance. Substantial number of children with 
chronic cough had a serologic evidence of recent 
pertussis infection despite full immunization, but 
the classic features of pertussis infection (repeti-
tive paroxysmal coughing episodes, inspiratory 
whoop, and posttussive vomiting) may not be 
seen in infants and older children [34]. Thus, post-
pertussis cough should be considered in children 
with chronic cough regardless of immunization 
status. M. pneumoniae is also a common cause 
of post-infectious cough, and although C. pneu-
moniae is less common than M. pneumoniae, 
symptoms may be more severe. Post-infectious 
cough is often difficult to distinguish from PBB, 
and this may complicate therapeutic decisions.

 Upper Airway Cough Syndrome

UACS, formerly termed as posterior nasal drip 
(PND) syndrome, includes a variety of disor-
ders such as allergic rhinitis, non-allergic rhini-
tis, rhinosinusitis, and adenoiditis if associated 
with cough. The diagnosis of UACS in children 
is often made clinically based on symptoms, 
physical examination, and a response to therapy 
with antihistamines. The reported proportion of 
UACS varies widely (3–38%) in children with 
chronic cough depending on diagnostic algo-
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rithms [13, 20, 35]. It also seems to be age-
dependent. A low proportion was reported when 
the age of study population was young and ENT 
examination and allergy tests were not included 
in the diagnostic workup. However, whether 
PND is the cause of chronic cough in children is 
controversial and the pathophysiologic mecha-
nism is still debated [36, 37].

 Gastroesophageal Reflux Disease

Although it remains controversial whether 
GERD is common cause of chronic cough in 
children, chronic cough may be a presentation of 
GERD. There is also evidence suggesting a role 
for non-acid reflux in triggering chronic cough 
[38–41]. However, GERD is not commonly iden-
tified as the cause of “isolated” chronic cough in 
children (i.e., absence of gastrointestinal GERD 
symptoms) [9]. Thus, only for children with 
chronic cough who have gastrointestinal GERD 
symptoms, it is recommended investigations and 
treatment for GERD following pediatric GERD 
guidelines.

 Tic Cough (Habit Cough) 
and Somatic Cough Disorder 
(Psychogenic Cough)

Tic cough describes a dry repetitive “tic-like” 
cough. It is usually not very disruptive and has 
habitual features similar to a vocal tic [42]. 
Meanwhile, somatic cough disorder shows 
bizarre honking cough. It is very disruptive to 
daily life and brings some secondary gain to the 
child. These coughs become worse in front of the 
caregivers or medical staffs and often disappear 
during sleep or engrossment. The coughs are 
very loud, but the patients themselves are often 
indifferent (la belle indifference). Although typi-
cal clinical characteristics are usually evident, a 
diagnosis can be made after other possible causes 
have been excluded. Non-pharmacological tri-

als of hypnosis or suggestion therapy or com-
binations of reassurance, counseling, or referral 
to a psychiatrist are suggested in tic cough and 
somatic cough disorder in children [42, 43].

 Other Causes of Chronic Cough 
in Children

Possible other causes of chronic cough in chil-
dren are listed in Table  9.1. As the causes of 
chronic cough in children are so diverse across 
pulmonary and extrapulmonary diseases, this 
list outlines only some of the relatively com-
mon encounters. The child’s age can help nar-
row the list of possible causes. Asthma, UACS, 
and GERD, reported as the most common causes 
of chronic cough in adults and adolescents, are 
not much common in preschool children. Instead, 
PBB, post-infectious cough, and bronchiectasis 
may account for most of the causes in this age 
group [20]. Therefore, the sequence of evaluation 
is guided by the age and accompanying symp-
toms/signs of each child.

 Clinical Approach (Fig. 9.1)

Chronic cough in children may be representa-
tive of a simple, self-limiting cough or a serious 
underlying disease. In this regard, chronic cough 
has been classified into specific and nonspecific 
cough. Specific cough refers to a chronic cough 
that suggests a specific underlying disease and 
needs further investigations to confirm a diag-
nosis. Whereas, nonspecific cough refers to a 
chronic cough that does not suggest identifiable 
cause after a reasonable evaluation. To distin-
guish these two types of cough, it is crucial to 
find out clues that suggest underlying diseases 
through focused history, physical examination, 
and tests that can be easily performed in an out-
patient setting (chest radiography or pulmonary 
function tests). However, specific cough may not 
be easily distinguished from nonspecific cough 
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after initial evaluation. Thus, children with a 
nonspecific chronic cough should be reevaluated 
until cough is spontaneously resolved or a spe-
cific cause is identified.

When managing children with chronic cough, 
most guidelines recommend a similar system-
atic approach, which was shown to significantly 
improve clinical outcomes in a multicenter ran-
domized trial [4]. Remaining uncertainties about 
this approach are whether the management algo-
rithm should depend on the duration or severity 
of chronic cough and the cutoff age for child- 
specific guideline to be applied.

 Clinical History and Physical 
Examination

Many children experience recurrent acute cough 
which parents will not readily distinguish from 
chronic cough. So, first of all, it is necessary 
to confirm whether the patient’s cough is truly 
chronic. Then, the history and physical examina-
tion focuses on identifying symptoms or signs 
suggestive of a specific cause of cough (specific 
cough pointers; Table 9.1).

Age and circumstance at onset of cough can 
help identify the cause. Neonatal onset, espe-

Table 9.1 Specific cough pointers suggesting underlying causes in children with chronic cough

Specific cough pointers Possible causes
Neonatal onset Congenital malformations of airway such as tracheobronchomalacia or 

tracheoesophageal fistula
Onset after choking episode Retained foreign body inhalation
Disappear during sleep Tic cough (habit cough)
Associated with exercise, cold air Reactive airway disease
Associated with feeding Aspiration, tracheoesophageal fistula, gastroesophageal reflux
Throat clearing Posterior nasal drip
Night cough Reactive airway disease, rhinosinusitis
Seasonal cough Reactive airway disease, allergic rhinitis
Exertional dyspnea Asthma, any severe airway or parenchymal disease, cardiac disease
Chest pain Asthma, arrhythmia, pleuritis
Hemoptysis Bronchiectasis, tuberculosis, vascular abnormalities, retained foreign body 

inhalation
Feeding difficulty Aspiration, laryngeal or trachea disorders
Neurodevelopmental abnormalities Aspiration
Recurrent pneumonia Immunodeficiency, suppurative lung disease
Medication Angiotensin-converting enzyme inhibitor use
Environmental exposure Asthma (allergen), irritant (active or passive smoking, pollutants)
Cough characteristics
    Paroxysmal cough Pertussis and parapertussis
    Staccato cough Chlamydia
    Barking or brassy cough Tracheomalacia, tic cough (habit cough)
    Honking cough Somatic cough disorder (psychogenic cough), tic cough (habit cough)
    Wet/productive cough Protracted bacterial bronchitis, chronic suppurative lung disease, 

bronchiectasis, aspiration
Auscultatory findings (wheezing, 
crepitation)

Asthma, bronchopulmonary dysplasia, bronchiolitis obliterans, foreign 
body aspiration, secretions in airway, parenchymal disease such as 
interstitial disease

Chest wall deformities Chronic lung disease, neuromuscular disease
Digital clubbing Bronchiectasis, interstitial lung disease, cardiac disease
Abnormalities in chest radiograph or 
spirometry

Pulmonary and/or cardiac disease
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cially within a few days or weeks of birth, can 
be associated with congenital malformations of 
airway such as tracheobronchomalacia or tra-
cheoesophageal fistula, so an immediate diag-
nostic process should be followed to reveal the 
underlying disease. In toddlers, sudden onset 
or onset after choking episode while playing or 
eating should raise suspicion of a foreign body 
aspiration. Sometimes, the characteristics of 
cough may be easily recognizable in the clini-
cal history, which can provide diagnostic clues 
to underlying etiology. This is diagnostically 
less useful in adults [44]. Severe paroxysmal 
cough accompanied by vomiting or inspiratory 
“whoop” suggests an infection with pertussis or 
parapertussis. Chronic paroxysmal cough trig-
gered by exercise and/or cold air is often seen 
in patients with asthma. Barking or loud brassy 
cough suggests lesions of proximal airway such 
as airway malacia or foreign body inhalation. 
Staccato cough in young infants suggests chla-
mydia infection, and honking cough that disap-
pears during sleep or engrossment in something 
suggests a tic cough (habit cough) or somatic 
cough disorder (psychogenic cough). A chronic 
productive cough (wet cough) suggests suppu-
rative process such as infection, bronchiectasis, 
cystic fibrosis, or immune deficiency, whereas 

dry cough suggests airway irritation, inflamma-
tion, or a non-airway cause of the cough.

Past medical history including perinatal 
period and family history relevant to chronic 
cough should be taken. History about cough-trig-
gering factors can also provide helpful informa-
tion. Environmental exposure to allergens (e.g., 
pollen, pets, dust) or irritants (e.g., active or pas-
sive smoking, environmental pollutants) that may 
cause cough should be evaluated.

Medications also should be reviewed care-
fully. Any current medications that can induce 
cough (e.g., angiotensin-converting enzyme 
(ACE) inhibitors) and a response to prior therapy 
may yield diagnostic clues.

All children with chronic cough need close 
physical examination, including overall health, 
growth, development, and nutritional state. As 
with medical history, physical examination 
should focus on identifying any signs suggest-
ing underlying etiologies. If possible, listening 
to the patient’s spontaneous cough can help 
to identify the characteristics of cough. Since 
other organs besides the lungs can be an origin 
of chronic cough, it is necessary to have a full 
physical examination, including an otorhino-
laryngological examination as well as a chest 
examination.

Chronic cough
(lasting >4 weeks in children aged ≤14 years)

Is any specific cough pointer from history, physical
examination, chest X-ray, and/or spirometry?

Nonspecific chronic cough
(dry, no specific cough pointers)

Therapeutic trial
with ICS (2-4 weeks)

Under provisional
diagnosis of asthma

Watchful waiting
reevaluation after 2-4 weeks

Specific cough pointers emerge?

Further investigations
or referral to specialist

Stop medication
Stop medication

If relapse, resume medication

Not improved Not improved

Therapeutic trial
with antibiotics (2-4 weeks)
Under provisional diagnosis

of PBB

“isolated” wet cough?
Perform tests to confirm

diagnosis based on specific
cough pointers

Etiology-based specific
treatment

No

No

No

No

No

Yes

Yes

Yes

Improved improved

Fig. 9.1 Clinical approach for children with chronic cough. PBB protracted bacterial bronchitis
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 Initial Diagnostic Tests

 Chest Radiography

Although a definitive diagnosis is rarely made on 
the radiographic findings alone, chest radiogra-
phy should be obtained as a part of initial workup. 
It can provide important information about the 
overall condition of the lungs and the need for 
additional diagnostic tests. However, a normal 
chest radiograph cannot exclude the possibility 
of underlying pulmonary diseases as a cause of 
cough, including bronchiectasis, airway abnor-
mality, and interstitial lung disease. Therefore, 
additional imaging studies such as chest CT scan 
may be necessary if certain pulmonary diseases 
are suspected in medical history and physical 
examination.

 Pulmonary Function Tests

Spirometry provides an important overview for 
lung volume and airway caliber, so, if available, 
it is recommended in children over 5–6 years who 
can cooperate. An obstructive pattern in the spi-
rometry indicates obstructive lung diseases such 
as asthma and emphysema, while a restrictive 
pattern reflects restrictive lung diseases such as 
interstitial lung disease, pulmonary fibrosis, and 
neuromuscular disease. Bronchodilator respon-
siveness or bronchial challenge tests (direct or 
indirect) can help to diagnose asthma. However, 
a normal spirometry does not fully exclude these 
conditions.

 Classification into Specific 
and Nonspecific Cough

After the patient’s chronic cough has been classi-
fied into a specific and a nonspecific cough with 
an initial evaluation, the specific cough should 
be further investigated to diagnose the suspected 
specific disease and then managed with etiology- 
based treatment. In the case of nonspecific cough, 
reassurance and “watchful waiting” can be a rea-

sonable option because it usually resolves over 
time without any specific treatment. However, 
some patients with specific or nonspecific cough 
may require an empirical treatment for diagnos-
tic purpose. Parental expectations and concerns 
should be considered when determining whether 
to initiate empirical treatments.

 Empirical Treatments in Children 
with Chronic Isolated Cough (Cough 
Without Any Other Specific Cough 
Pointer)

When empirical treatments are trialed, the pla-
cebo or “period effects” should be considered 
since the spontaneous resolution of cough over 
time is common [45]. To avoid lasting unneces-
sary treatments, reassessment of the patients is 
emphasized in 2–4 weeks that is usual time to 
response for most medications [9].

Chronic Isolated Dry Cough Because of an 
imprecise definition of asthma and lack of avail-
able tests to confirm the diagnosis in young chil-
dren, asthma cannot be easily excluded in young 
children whose cough is the only symptom. Thus, 
when the cough is dry and objective testing can-
not be undertaken, empirical treatment with 
inhaled corticosteroids (ICS) under provisional 
diagnosis of asthma may be considered. However, 
before starting ICS therapy, a period of the 
empirical treatment (e.g., 2–4 weeks) and objec-
tive end points should be pre-determined. The 
use of high-dose ICS in this situation must be 
balanced against well-known potential adverse 
events including growth deceleration, adrenal 
suppression, and pulmonary infection. Asthma 
medication should not be continued unless the 
diagnosis of asthma can be made with confi-
dence. In children who responded to ICS, an 
early relapse of cough after the cessation of ICS 
may be a clue for the diagnosis of asthma.

Chronic Isolated Wet Cough Chronic wet 
cough is a specific cough pointer that needs fur-
ther investigations to find out an underlying etiol-
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ogy. However, empirical antibiotics for 2–4 
weeks can be trialed in isolated wet cough under 
a provisional diagnosis of PBB. Although treat-
ment with amoxicillin-clavulanate is usually 
effective, antibiotic selection should be based 
upon regional sensitivity patterns. If chronic wet 
cough fails to respond to antibiotics, then further 
investigations (see additional tests below) are 
required to rule out other suppurative lung 
diseases.

Empirical treatments targeting GERD or 
UACS are not usually recommended in children 
with chronic isolated cough, unless they have spe-
cific symptoms or signs for the diagnosis. These 
two disorders are not common cause of isolated 
cough, and there is no convincing  evidence sup-
porting that these empirical treatments are effec-
tive in children with chronic isolated cough.

 Additional Diagnostic Tests

Additional investigations depend on the pro-
visional diagnosis after initial evaluation and 
the clinical course of cough with or whiteout 
treatments.

 Chest CT Scan

Chest CT scan is useful for the diagnosis of pul-
monary parenchymal or central airway disease. 
High-resolution computed tomography is consid-
ered as a standard diagnostic method for struc-
tural changes in the small airways because it is 
more sensitive than pulmonary function tests. 
However, chest CT scan should be selectively 
performed only for patients with other accompa-
nying symptoms/signs suggestive of underlying 
pulmonary diseases in consideration of the risk 
associated with radiation.

 Bronchoscopy

Sometimes, chronic cough itself can be an 
indication for bronchoscopy in children [46]. 
However, considering that bronchoscopy is an 

invasive test and medical conditions requiring 
bronchoscopy are relatively rare, it is desirable 
to first perform noninvasive tests for common 
diseases. In children with chronic cough, indi-
cations for bronchoscopy are (1) a suspicion 
of tumor or structural abnormality in the cen-
tral airway, (2) suspected retained foreign body 
inhalation, (3) suspected bronchial tuberculosis, 
(4) localized changes on chest radiography, and 
(5) bronchoalveolar lavage for bacteriological 
examination.

 Sputum Testing

In most children with chronic wet/productive 
cough, it is difficult to obtain the sputum neces-
sary for the examination, but if possible, culture 
with susceptibility testing and viral PCR should 
be performed.

 Allergy Testing

Allergy testing is usually not recommended in 
the assessment of every child with chronic cough. 
However, a skin prick test or serum-specific IgE 
test can help to diagnose asthma or allergic rhi-
nitis in children with a family or personal history 
of allergies or with any symptoms or signs for 
respiratory allergic diseases.

 Esophageal pH or Multichannel 
Intraluminal Impedance Monitoring

In selected children who have GERD symptoms 
(e.g., acid regurgitation, heartburn) with chronic 
cough, esophageal monitoring may be under-
taken to determine if the cough episodes are asso-
ciated with reflux events.

 Fractional Exhaled Nitric Oxide

Fractional exhaled nitric oxide (FeNO) is a quan-
titative, noninvasive, and simple method for 
measuring airway inflammation that provides a 

D. Song



79

complementary tool for diagnosing and monitor-
ing asthma. FeNO levels have been shown to well 
reflect the degree of airway eosinophilic inflam-
mation and to predict corticosteroid responsive-
ness in patients with respiratory symptoms [47, 
48]. Thus, FeNO measurement may be particu-
larly useful for younger patients and adults who 
find it difficult to perform the bronchial challenge 
test [49].

However, it should be noted that FeNO lev-
els alone do not directly indicate a diagnosis of 
a specific disease. Many factors such as ethnic-
ity, age, height, dietary intake, atopy, and tobacco 
smoke exposure can influence FeNO levels [50, 
51]. Although ATS recommended FeNO levels 
>35 ppb in children aged ≤12 years and >50 ppb 
in children aged >12 years as cutoff to define 
presence of clinically important eosinophilic 
inflammation, there are still substantial discrep-
ancies in the optimal cutoff value for defining 
abnormality among studies [52].

 Treatment of Chronic Cough 
in Children

Making the correct diagnosis and then managing 
the underlying etiology is the key to treatment of 
chronic cough in children. There is little evidence 
supporting the benefit of treatments without a 
clear diagnosis. It is also important to ensure that 
children with chronic cough are not exposed to 
tobacco smoking and other pollutants.

Nonspecific cough can be managed with reas-
surance, watchful waiting, and reevaluation. If 
an empirical treatment is trialed, a regular re- 
assessment for the treatment response and diag-
nosis is recommended with a predefined time 
frame. Further investigations with specialist 
referral are warranted if cough has not resolved 
with therapeutic trials or specific cough pointers 
have emerged. Specific cough should be managed 
with etiology-based treatment except empirical 
antibiotics in chronic isolated wet cough under 
provisional diagnosis of PBB.  Management of 
each specific etiology is beyond the scope of this 
chapter and should follow the specific guidelines 
for each disease.

 Summary

Chronic cough in children is usually defined as 
a cough lasting ≥4 weeks. Although the most 
common causes of chronic cough in children 
are reportedly variable, asthma, PBB, UACS, 
and nonspecific cough are suggested as common 
causes. When managing children with chronic 
cough, most guidelines recommend a similar sys-
tematic approach, which was shown to signifi-
cantly improve clinical outcomes. In this regard, 
chronic cough has been classified into specific and 
nonspecific cough. To distinguish these two types 
of cough, it is crucial to find out clues that sug-
gest underlying diseases through focused history, 
physical examination, and tests that can be eas-
ily performed in an outpatient setting. Additional 
investigations depend on the provisional diagnosis 
after initial evaluation and the clinical course of 
cough. Nonspecific cough can be managed with 
reassurance, watchful waiting, and reevaluation, 
whereas specific cough should be managed with 
etiology-based treatment. If empirical treatments 
are trialed due to parental concerns and/or diag-
nostic purpose under provisional diagnosis of 
asthma (isolated dry cough) or PBB (isolated wet 
cough), a reassessment is recommended in pre-
defined time frame (e.g., 2–4 weeks). If the cough 
has not improved substantially by this time, other 
causes should be considered.
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