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ABSTRACT

Chronic cough persisting for more than 4 weeks in children (8 weeks in adults),
is one of the most common complaints lading to physician assessment. It is also
a symptom responsible for the sale of billions of Euros each year, for mostly un-
necessary over the counter medications.

While the cough reflex is similar in adults and children, the most common causes
of chronic cough are currently thought to be different. This manuscript reviews
these differences and how this, in turn, leads to different therapies for children
with chronic cough.

IMPACT STATEMENT

Chronic cough in children has a different definition, different etiologies, and thus
a very different diagnostic and therapeutic approach as compared with chronic
cough in adults, as summarized in this review.

INTRODUCTION

Chronic cough is one of the most common reasons for adults and children to
seek medical care. In adults, chronic cough is defined as a cough lasting more
than 8 weeks in a nonsmoking, immunocompetent patient who has a normal
chest radiograph, and has not been exposed to an environmental irritant (1)
while in children, chronic cough is cough that lasts more than 4 weeks (2). This
makes comparison of causes and therapy more challenging (3).

Physiologically, cough is an effective defense mechanism for airway clearance

especially when there is an excess of thick but non-adhesive secretions in the
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an effective cough requires sufficiently great expiratory airflow, referred to as
cough peak flow, to detach and transport secretions (5). Children who are weak,
with an ineffective cough may obtain benefit from using augmented cough ma-
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neuvers or devices such as insufflators/exsufflators
(e.g., CoughAssist, Philips Respironics). “Dry cough”
will not respond to mucoactive medications.

Cough is also a very effective way of propagating
infection. Aerosols containing bacteria or virions
can travel a great distance depending on their size,
measured as mass median aerodynamic diameter,
and airflow velocity. As we have learned during the
Covid-19 pandemic, correctly wearing a well-fitted
mask is effective in protecting the wearer and more
so, effective in protecting others.

COMMON CAUSES
OF CHRONIC COUGH
IN ADULTS - THE “BIG THREE”

Upper airway cough syndrome (UACS), formerly
called post-nasal drip syndrome

UACS is reported to be the single most common cause
of cough in adults with a prevalence up to 87% (6). The
diagnosis of UACS is usually made by cough associated
with nasal stuffiness after excluding recent upper respi-
ratory tract infection (URTI), nasal drugs, and environ-
mental exposure. There are no pathognomonic findings
or objective test for UACS and no way to directly prove
that the nasal symptoms caused the cough. Reported
symptoms and signs are nonspecific and may include a
dripping sensation and tickle in the throat, nasal conges-
tion, mucus in the oropharynx, cobblestone appearance
of oropharynx. The diagnosis is “confirmed” by response
to specific therapy, and the absence of another cause
of cough (6). Of note, sinus CT imaging is not helpful in
making the diagnosis of UACS in children or adults (7).
Therapy for rhinitis includes limiting environmental ex-
posure and, in children, exposure to tobacco smoke
is very important. Seasonal nasal allergy is usually
treated with antihistamines and nasal corticosteroids.
If a clinical effect is not seen in one week, the initial
diagnosis should be reconsidered.

Gastroesophageal reflux disease (GERD)

GERD is very common occurring in about 40% of adults
(8) with freelance increasing with increasing body mass
index. Chronic cough is present in 1/3 of adults with
GERD symptoms and 44% of adults evaluated for chron-
ic cough had abnormal acid reflux (9) but it is unclear if the

cough is due to reflux or caused by the reflux. In adults,
the therapeutic response to antacid drugs is the most
cost-effective tool for diagnosis and treatment of GERD.

Although 80% of asthmatic adults are reported to have
a positive 24- hour esophageal pH monitoring suggest-
ing GERD, antacid therapy does not improve asthma
symptoms or pulmonary function in children with severe
asthma and is associated with adverse side effects (10).

Cough dominant asthma (CDA) formerly called
cough variant asthma

The change in terminology from cough variant asthma,
suggesting that cough is the sole manifestation of asth-
ma, to Cough dominant asthma was made because
adults and children with CDA have clinical history and
an objective examination consistent with asthma and
allergies and have other manifestations of asthma, al-
though cough may be most troublesome.

Although bronchoprovocation testing has been used
to support the diagnosis of CDA, challenge testing
is sensitive only when it produces the symptoms of
cough, as well BHR is not diagnostic of asthma (11).
Asthma consists of intermittent and reversible bron-
chospasm, airway inflammation (generally T2 in chil-
dren) and mucus hypersecretion, CDA has been
suggested to be a manifestation of secretory hyper-
responsiveness, or a predominant mucus secretory
response to challenge (12). Unlike smooth muscle
contraction, which is rapidly reversible, mucus hyper-
secretion causes airflow limitation that reverses more
slowly and depends upon secretion clearance from
the airway. Secretory hyperresponsiveness involves
activation of the extracellular regulated kinase, ERK
1/2, signaling which is steroid insensitive (13). CDA
responds poorly to beta agonists or inhaled corticoste-
roids (ICS) but may respond to anticholinergic therapy.
As noted in the next section, UACS, GERD, and CDA
(the “big three” as designated by Richard Irwin), while
common causes of chronic cough in adults, are rarely
the cause of chronic cough in children.

PRIMARY DIAGNOSES IN CHILDREN
WITH CHRONIC COUGH

The reason for the 8-week cut off for determining that a
cough in adults is chronic, is that virus induced cough




after URTI is not uncommon and when studied at 3 to 4
weeks, many subjects will have post infectious cough
and sensitive airways (14). This is likely to also be true
in children. Airway inflammation associated with chron-
ic cough may be due to the trauma of coughing and is
similar to that of diseases thought to cause cough.

In 2006, Marchant and colleagues first reported that
protracted bacterial bronchitis (PBB) is the most com-
mon cause of chronic cough persisting longer than 3
weeks in young children (15). In children, PBB is diag-
nosed by the presence of persistent “wet cough” and
BAL neutrophils. Although it has been speculated that
PBB can be “pre bronchiectasis”, the airways of chil-
dren with PBB rarely contain purulent secretions. Cul-
tures of bronchial lavage fluid in children with PBB often
grow non-typable Haemophilus influenzae or Moraxella
catarrhalis (16). Pediatric PBB can be effectively treat-
ed with a 2-week course of antibiotics, usually amoxicil-
lin-clavulanic acid (17). In adults, PBB is a rare cause of
chronic cough characterized by inflamed airways full of
purulent material and often associated with established
bronchiectasis or immunodeficiency. Recommended
therapy is 3-6 weeks of intravenous antibiotics (18).
Do the “big three” often cause chronic cough in chil-
dren? In the study by Marchant mentioned above,
UACS, GER, and CDA combined were determined to
be the cause of fewer than 12% of the patients studied.
UACS probably does cause chronic cough in children
although lack of clear diagnostic criteria makes this dif-
ficult to prove. However environmental tobacco smoke
exposure is strongly associated with chronic cough in
children and the mechanism for this association may
be nasal inflammation and secretion (19).

On the other hand, GER probably does not cause
chronic cough in children and therapy for GERD does
not influence the course of chronic cough in children.
Of note, GER is different from chronic aspiration, which
can cause lung disease including bronchiectasis, and
productive cough. Aspiration may or may not be asso-
ciated with GER, but reflux alone does not appear to
commonly cause chronic cough in children (20).

Does asthma produce chronic cough in children? Isolat-
ed cough dominant asthma is exceptionally uncommon
in children. Earlier studies evaluating “cough variant
asthma” in children were small and poorly controlled.
A caveat here is that because there is a pervasive be-
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lief among general pediatricians that asthma is one of
the most common causes of chronic cough in children,
many children who seek care from their paediatrician
are prescribed beta agonists, steroids, and often antibi-
otics. If by chance, by time, or by intention these children
stop coughing they are not referred to the specialists
who conduct cough studies. On this basis, a group from
Australia has published that is no value in using salbu-
tamol or ICS for treating chronic cough in children (21).

Chronic purulent cough is always pathologic and sug-
gests the presence of bronchiectasis, which can be
caused by immune deficiency aspiration, cystic fibrosis,
primary ciliary dyskinesia, tuberculosis, etc. Unlike other
causes of chronic cough, bronchiectasis is often seen in
association with growth failure and the diagnosis is con-
firmed by CT scanning, less common causes of chronic
cough in children include a retained airway foreign body,
cardiac cough especially in association with pulmonary
edema, and any chronic irritant exposure in the airway.

Finally, there are the conditions known as psychogenic
cough, habit or tic cough, cough due to secondary gain,
and parental overconcern. These conditions are distinct
and should not be confused although there can be some
overlap (22). Psychogenic cough is thought to be a con-
version response, generally to acute or chronic, physical,
or emotional trauma or abuse. Secondary gain, as the
term suggests, secondary gain implies that the cough-
ing child is “using” the cough to get attention or to avoid
doing something unpleasant such as attending school
for the child who is repeatedly bullied. The child may be
unaware of the connection between the coughing and
the precipitating factor(s). | recall seeing a schoolboy in
my cough clinic some years ago with a persistent cough
that met the definition of habit cough as described below
but responded poorly to suggestion therapy with cough
recurrence. At follow up, the parents volunteered that his
adult sister had progressively severe cystic fibrosis (not
mentioned by them in the initial family history) and with
each of her hospitalizations the brother’s cough became
much worse. Family counseling by an outstanding psy-
chologic finally brought this cough under control.

Habit cough, sometimes referred to as tic cough, ap-
pears to be much more common in children than in
adults (23). Habit cough is characterized by a prolonged,
daytime cough that is sometimes preceded by an URTI.
The underlying etiology is not known but is speculat-
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ed to be associated with heightened cough sensitivity
that is worsen by the cough itself. Unlike psychogenic
cough, it is rarely associated with trauma. Although this
is sometimes called “tic” cough, it is not associated with
classic tic disorders such as Tourette syndrome.

A systematic review identified 18 uncontrolled studies,
enrolling 223 patients of which 96% were children and
adolescents (habit cough systematic review). Most of
these patients (95%) had no cough during sleep and
a barking or honking quality of cough was described
in 8 studies. Hypnosis (3 studies), suggestion thera-
py (4), and counseling and reassurance (7) were the
most commonly used interventions. Hypnosis was
effective in resolving cough in 78% of the patients
and improving it in 5%. Suggestion therapy resolved
cough in 96% of patients (24). Dr. Miles Weinberger
who is the acknowledged expert on habit cough, cured
a girl of her cough remotely and her father recorded
the session. This has now been posted on the inter-
net (https://youtu.be/jnQUvD8Qdj0) and many patients
from around the world have reported that watching this
video recording and following the suggestion therapy
along with Dr Weinberger has cured their cough.
Tracheal malacia may produce the brassy cough char-
acteristic of habit cough. Acquired tracheomalacia is
most commonly seen after prolonger intubation and
mechanical ventilation and is fairly common in survivors
of extreme prematurity. As well TE fistula and vascular
ring can produce localized tracheomalacia with cough,
especially with respiratory infection. Because broncho-
dilators relax airway smooth muscle, these drugs can
worsen tracheal malacia and airway collapse (25). Chil-
dren who have severe tracheal malacia probably should
not receive beta agonist medications like salbutamol.

TREATMENT OF CHRONIC COUGH
IN CHILDHOOD

Once the cause of the cough has been identified or
assumed based on history examination, and testing
when indicated, therapy should be directed toward
treating the presumed cause. However, the therapeu-
tic benefit of placebo treatment for cough is reported
to be as high as 85% (26). In another study, parents
who wanted cough medicine at the initial visit report-
ed more improvement at follow up regardless of if the

child received antihistamines, cough suppressants or
placebo (27). A beneficial response to therapy should
be approached with cautious optimism.

There is no evidence for using airway clearance ther-
apy for the treatment of cough that is not associat-
ed with chronic purulent expectoration (28). There is
also no evidence for using over-the counter cough
medications for the treatment of cough. This includes
decongestants, antitussives, expectorants, hyperton-
ic saline aerosol, or mucolytics. OTC cough medica-
tions have been associated with significant morbidity
and even death (29).

CONCLUSIONS

Chronic cough in children is a very common and po-
tentially vexing problem with diverse possible causes
(30). Careful history, examination, and limited testing
will usually identify the most likely cause. The use of
specific management pathways has been shown to be
useful in determining the most appropriate therapy for
an individual patient (31).
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