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A B S T R A C T

Cough is a common reason for seeking medical advices for children. Cough is a natural defense mechanism and can frequently occur 
in healthy children and can be increased by urban living and polluted cities. Thus, previous history, cough exacerbations factors and 
quality of cough are very helpful in diagnosis of pathological cough. There are different definitions for chronic cough. In this article 
chronic cough in children is referred to as a cough over a three week period, which is divided into two categories specific and non-
specific chronic coughs. In case of finding no specific cause for chronic cough, the elective management is follow up of the patient, 
insurance of parents and avoidance of unuseful antitussive drugs. Symptomatic treatment of cough has similar effects as the placebo. 
Thus, they are generally not recommended for children. Considering various aspects of diagnostic and therapeutic management of 
chronic cough in children and the right approach, are essential for different medical disciplines.
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Implication for health policy/practice/research/medical education:
Chronic cough is an important and common problem in children. Many unnecessary anti tussive drugs are used for this problem 
and the burden of the laboratory investigations is considerable. Knowledge about how to approach to this symptom is necessary 
for all pediatricians and general physicians.
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1. Introduction
Cough is a common symptom not only in patients but 

also in healthy children as a defensive reflex. It prevents en-
try of foreign bodies to airways and also clarifies them from 
normal secretions and suspended particles in inspiratory 
air. Every child gets respiratory infections 5 to 8 times on av-
erage per year and each time it lasts about 6-9 days. Accord-
ing to community-based surveys, parental reported cough 
as an isolated symptom has a high prevalence and eported 
cough without colds has a prevalence of 28% in boys and 

30% in girls (1).
So, a healthy child has some degree of cough on average 

of about 50 days a year for respiratory infections (2), and 10 
coughs per day without any infections, usually during day 
time and these may increase in frequency to 35 per day with 
air pollution and residence in crowded cities (expected 
cough) (3).

Cough receptors are both mechanical and chemical. Me-
chanical receptors are mainly on proximal upper airways 
like, larynx, carina and trachea despite of chemical recep-
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tors which are predominantly on the lower airways like 
main bronchus and their distal branches. Terminal bron-
chioles and alveolus do not have receptors. They are also on 
the external auditory canal, pleural and pericardial mem-
branes, diaphragm, esophagus and even gastrial mucus 
membranes (3). Following stimulation of the cough reflex, 
afferent nerve messages are sent primarily by the vagus 
nerve to the cough centers in the medulla oblongata and 
pons and by two-way communications with the higher cen-
ters to the brain cortex. Thus, cough can be both voluntarily 
and involuntarily. Efferent nerves from the cough centers 
go to the following three areas:

A) Part of the spinal cord, especially motor part that also 
stimulates contraction of expiratory muscles and pelvic 
sphincters to prevent enuresis during coughing spells

B) Phernic nerve which contracts the diaphragm muscle.
C) Efferent vagus nerve to the larynx, trachea and bronchi 

and allows them to contract
Generally cough cycle has three stages as follows:
Inspiration phase: A deep breath to produce volume of air 

required to produce a cough.
Pressure phase: Glotitis is closure and contraction of the 

diaphragm and the muscles of the chest and abdomen re-
sulting the chest pressure to rise.

Expiratory phase: begins with opening of the glotitis 
and then exhalation occurs and the sound of the cough 
results (1).

2. Definition and Types of Chronic Cough
There is no consensus about the definition of chronic 

cough or prolonged cough, however, coughs lasting less 
than three-weeks in children is considered as an acute 
cough. These differences are due to duration of coughs fol-
lowed by acute respiratory infections which last 10 days in 
50%, and 25 days in 90% of cases (4). The coughs in adults can 
be divided into three categories based on their duration: 
acute cough lasts 3 weeks or less, prolonged cough lasts 3 
to 8 weeks, and chronic cough can be considered as more 
than 8 weeks.

In school-age children, according to high incidence of 
upper respiratory tract infection, approximately 5 to 10% 
of children complain of prolonged coughs (5). Prolonged 
cough, especially and in early childhood at nights can lead 
to parental anxiety, as they think it may cause choking and 
eventually sudden death during sleep (6).

Cough is classified in these forms according to its charac-
teristics:

•A dry cough or nonproductive cough and wet or produc-
tive cough. As children cannot spill out sputum, the term 
wet cough is more accurate than productive cough. Studies 
have shown that patient history provided by parents can be 
reliable regarding subject.

•Bark-like cough (barking or brassy cough) usually seen  
in the upper tract diseases, such as, croup and tracheo-
malacia

•Paroxysmal cough occurs when breathing stops between 
coughing, which is characteristic of pertussis or pertussis-
like infection

•Staccato cough has short bursts and the patient breathes 
between two coughs and is characteristic of Chlamydia in-
fection in infants.

•Habitual cough is a kind of nervous tic or tic cough.
•Chronic cough is generally divided into two categories, 

specific and non-specific chronic cough. Specific cough are 
caused by the known underlying disease, such as cystic fi-
brosis or bronchiectasis, but in the non-specific form, no 
known specific cause is defined. In the latter type usually no 
specific cause is found in history and physical examination 
and chest x-ray is normal.

The following positive findings on history and physical ex-
amination can help the clinicians to differentiate between 
specific and non-specific chronic cough:

• Daily wet cough or cough with sputum
• Growth and developmental delay (FTT children)
• Clubbing of fingers
• History of hemoptysis in children
• History of recurrent pneumonia in children
• Shortness of breath at rest (Rest dyspnea)
• Shortness of breath at work (Exertional dyspnea)
• Abnormal findings from lung examination (presence of 

wheezing, rales or crackles, stridor and decreased breath 
sounds)

• Abnormal findings from cardiac examination (such as 
heart murmurs)

• Diagnosis of immunodeficiency in children
• Chronic cough lasting more than 6 months
• Cough onset at neonatal or early infancy
• Swallowing disorders in children
• Family history of chronic lung disease
• History of sudden choking and cyanosis (chocking) at 

the beginning of the chronic cough period
• Chest deformities and abnormalities such as a barrel 

chest
• History of recurrent vomiting in children
• Previous exposure to inhaled environmental allergens, 

especially smoking (passive smoker)
Other important factors provided by history and physical 

examination of children with chronic cough:
Previous respiratory problems in children, including his-

tory of hospitalization or lung damage (such as chest trauma, 
surgery or burns with smoke) should be considered. Previous 
history of recurrent pneumonia may suggest immune defi-
ciency, CF, anatomical anomalies, swallowing problems, or 
bronchiectasis in children, for example, a child with a history 
of tracheoesophageal fistula (TEF) and repair can be prone to 
tracheomalacia and gastroesophageal reflux and chronic 
cough resulting from them, or in a child with a history of re-
spiratory distress syndrome (RDS) or neonatal severe Hualine 
membrane disease, restrictive lung disease and obstructive 
airways disease can be developed.
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History of recurrent infections, previous blood transfu-
sions, parental intravenous drug addiction, and growth de-
lay in children may be the key for diagnosis of AIDS in chil-
dren with chronic cough. History of atopy, such as eczema, 
atopic dermatitis, hay fever or allergies may be suggestive 
of asthma in children with chronic cough. Headache, par-
ticularly in the early morning and tenderness of the sinus 
area and possibly tooth pain without lesions of the teeth 
can be suggestive of sinusitis as a cause of chronic cough.

Poor weight gain, edema without a known cause and 
shortness of breath, especially during exercise may rep-
resent a hidden and progressive heart disease in children. 
Presence of neurological symptoms such as seizures or neu-
rodevelopmental delays can suggest aspiration syndrome 
as a frequent cause of chronic cough in children. Fatty 
stools, bloating and intolerance to fatty foods could be the 
key for the diagnosis of CF.

2.1. Examination of the Ear, Nose and Mouth
Examination of ears for foreign bodies or signs of infec-

tion or rupture of the tympanic membrane and middle 
ear anomalies as determinants of chronic cough are very 
important. Transverse lines near nasal wrinkles may pres-
ent repeated rubbing due to itching and nasal discharge 
and could represent that child has a history of allergy. Also, 
dark halo and swelling around the eyes (allergic shiner) or 
transverse lines below the lower eyelid (Dennie line) could 
represent a child with atopic cough from an allergic origin. 
Deviated nasal septum, especially following trauma or con-
genital anomalies could represent a predisposing factor for 
sinusitis. Polyps in the nose can represent CF or immotile 
cilia syndrome. Nasal malodorous discharge, especially 
one-sided, can represent nasal foreign bodies as the cause 
of chronic cough in children. Color of nasal mucosa also 
helps as congested mucosa, identifies infectious rhinitis 
and sinusitis and pale mucosa implies allergic rhinitis. A 
stained smear of nasal secretions is helpful too, as increase 
of polymorph nuclear cells indicate infectious causes and 
eosiniphils indicates allergies.

Poor oral hygiene and dental caries raise the possibility 
of chronic aspiration syndrome. Examination of palate, for 
cleft palate and bifid uvula (sub mucous cleft palate) can 
suggest the cause of cough. Abnormal movement of uvula 
especially in children with developmental delay can pres-
ent disturbances in swallowing and raise the possibility of 
chronic aspiration. Examination of the pharyngeal tonsils 
and throat to detect cobble stoning patterns can represent 
large adenoids, which can be seen in allergic children.

2.2. Chest Examination
Increase in the anteroposterior diameter of the chest 

is important and indicates a barrel chest which is seen in 
chronic obstructive lung diseases and uncontrolled asth-
ma. The normal diameter is equal to head circumfrance in 

infants, but is larger than that in older children.
Presence of a transverse groove at the bottom of the chest 

known as the Harrison's groove may be seen in patients 
with increased work of respiration such as patients with 
CF or not well controlled asthma, as seen in advance cases 
of Rickets. In these cases retraction of respiratory muscles, 
supra clavicular, intercostal and subcostal can be seen. In 
infants and young toddlers, subcostal retraction is more 
prominent, as the chest wall is compliant, while at an older 
age suprasternal and intercostal muscles are more involved.

Accordingly, chronic cough should firstly be classified to 
one of these categories: expected chronic cough, chronic 
cough with specific causes and chronic cough with nonspe-
cific causes. The etiologies for the two latter categories are 
going to be discussed more.

3. Specific Causes of Chronic Cough in 
Children

3.1. Respiratory Infections
Viral upper respiratory tract infection (URI) can cause a 

prominent cough named post viral cough and as previously 
mentioned, they are usually recovered within three weeks, 
so are not classified as a chronic cough. However, atypical 
lower respiratory infections sometimes result in chronic 
coughs. These include viruses such as CMV, RSV, adenovirus, 
or other micro-orgaisms such as Mycoplasma, Chlamydia or 
Bordetella which can cause pertussis-like syndromes (7, 8). 
Accordingly, in case of suspected infectious causes, antibod-
ies against mycoplasma infection (Cold agglutination) and 
serology, culture, or PCR of nasopharyngeal secretions for 
Bordetella pertussis can help. Pertussis-like infections are 
common causes of chronic cough in Iranian children (9). 
Occasionally, fungal infection such as, histoplasmosis, blas-
tomycosis and coccidiomycosis can cause a chronic cough 
in children in endemic areas (9).

Nonspecific bacterial bronchitis is an important cause of 
chronic cough in children and usually manifests as a chron-
ic cough with sputum. Unlike the case of viral bronchitis 
they usually last more than three weeks, and respond to 
beta-lactam antibiotic therapy within two weeks (10).

Mycobacterium tuberculosis is among the most important 
causes of chronic cough in children, especially in develop-
ing countries. Presence of chronic cough accompanied by 
other symptoms such as fever, weight loss, growth failure, 
history of contact with a person with suspected tubercu-
losis and a positive PPD skin test for tuberculosis can be 
strongly in favor. Cough can be caused by ;enlarged hilar 
lymph nodes that put pressure on the main bronchi; bron-
chial involvement in bronchial tuberculosis; or presence 
of pulmonary cavities (11). Overall, cough profile in TB can 
vary from dry cough to cough with excessive sputum (due 
to bronchiectasis) or cough associated with blood and he-
moptysis (12).
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3.2. Asthma (Hyperactive Airway Disease)
Asthma is one of the most common causes of chronic 

cough in children. Although cough is a common symptom 
in children with asthma, but asthmatic patients are less of-
ten presented with coughs alone (13). The characteristic of 
cough in these patients is a dry cough without sputum that 
is often worse at nights (14). Allergic cough has a broader 
range of cough etiologies than asthma alone which include 
non-asthmatic eosinophilic bronchitis, allergic rhinitis and 
adenoid hypertrophy with allergic background (15).

According to the GINA definition, asthma is a chronic in-
flammatory disorder of the airway with hyper-responsive-
ness that leads to recurrent wheezing, breathlessness, chest 
tightness and coughing, particularly at night or in the early 
morning (16).

Clinical diagnosis of asthma is based on its clinical pattern 
and associated signs and symptoms. Cough associated with 
wheezing, family history of asthma, eczema or allergic rhi-
nitis, and good response to treatment with bronchodilators 
especially in younger children, in whom there is no facili-
ties to do spirometry, are strongly in favor of the diagnosis 
of asthma. Repeated attacks of wheezing, especially after 
viral infections of the upper respiratory tract, suggest the 
diagnosis of asthma. Spirometry in children over 6 years 
and in trained children over 3 years old can be used for accu-
rate diagnosis of asthma (17). Spirometry is used to confirm 
diagnosis in older children and peak flow measurement is 
used for evaluating response to treatment in these children 
(18). Although, normal spirometry does not always rule out 
the diagnosis of asthma, as it may be normal between at-
tacks or in well controlled patients (19). Rodriguez claimed 
that there are the following two important, applied criteria 
for recognition of asthma in children with recurrent wheez-
ing (20).

1) Presence of 3 or more wheezing attacks in a child until 
the age of 3

2) Presence of a major criterion or two minor criteria in 
children

Major criteria: Family history of asthma in parents – previ-
ous history of eczema in children.

Minor criteria: the presence of allergic rhinitis, wheezing 
without viral infection of the upper respiratory and eosino-
philia in peripheral blood (4% ≤ eosinophils).

There is another condition which is called “cough vari-
ant asthma” that presents in some asthmatic children 
with cough alone without wheezing and usually re-
sponds well to bronchodilators and high-dose inhaled 
corticosteroids for at least 6 to 8 weeks, and often has 
a better prognosis than patients with asthma (21, 22). 
Some experts believe that these patients will recover 
spontaneously without any treatment and so recom-
mend that in patients with dry cough without other 
symptoms of asthma the best intervention is assurance 
of parents (23, 24).

3.3. Gastro Esophageal Reflux Disease (GERD)
Gastro esophageal reflux is a common phenomenon in 

the neonatal period and early infancy (about 50-30%) which 
is considered as a disease if it is symptomatic. This disease 
is one of the three common causes of chronic cough in 
adults with the three common causes being: asthma, GERD, 
postnasal drip or upper airway cough syndrome. In fact, it 
is not clear whether gastro esophageal reflux in children 
can cause a chronic cough or it is a chronic cough that ex-
aggerates to a gastro esophageal reflux. Nocturnal cough 
in children can imply the possibility of GERD, which results 
not only the aspiration of gastric contents into the esopha-
gus, but also instability and abnormality of the epithelium 
of the large airways. In micro aspiration due to reflux, 
stimulation of vagal receptors in the esophagus can cause 
a cough. In the case of macroaspiration, presence of lipid 
laden macrophages in bronchoalveolar lavage (BAL) secre-
tions indicate this disease, although it can be seen in other 
conditions as well (25).

In gastro esophageal reflux, esophageal PH monitoring is 
the method of choice for diagnosis, and if at least in 4% of 
test duration, PH content is less than 4, it is considered to be 
a positive test (26). As PH monitoring is not feasible, other 
methods including ultrasound and Barium swallow are al-
ternative procedures with less sensitivity.

In bottle feeding infants who feed in the supine position, 
bottle propping cause chronic cough and wheezing (27).

3.4. Foreign Body Aspiration
One of the important and potentially serious causes of 

chronic cough, especially in young children, is foreign body 
aspiration and is usually seen before the age of 4 and is 
more common in boys. Although, history of chocking and 
sudden beginning of cough, are very important, yet they 
are present only in 1/3 of patients. Detailed history may re-
veal these points in 50% of cases (28). Thus, this has to be 
considered in all patients with chronic cough.

Comparison of inspiration and expiration chest X-ray 
and also right and left lateral decubitus in uncooperative 
children may help identify fixed hyperareation in favor of 
foreign body aspiration. Rigid bronchoscopy is the method 
of choice for diagnosis, but flexible bronchoscopy is some-
times required for the following conditions: evaluation of 
more terminal airways, airway anomalies, brocho alveolar 
lavage (BAL).

Principally, foreign body aspiration in children presents 
as one of the following forms:

1 - Chocking and sudden cough, and wheezing after aspira-
tion

2 - Insidious from presents as chronic cough with wheezing
3 - Recurrent pneumonia and constant infiltration indi-

cate by chest x-rays even after treatment
4 - Chronic lung disease due to long-term damage to lung 

tissue and bronchiectasis.
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3.5. Sinusitis
Sinusitis is not common in infants and younger children. 

Patients with sinusitis, usually have a cough with sputum 
that is worse early in the mornings. Chronic coughs are usu-
ally caused by subacute sinusitis (duration lasts three weeks 
to three months after onset of symptoms) or chronic sinus-
itis (more than three months from the onset of symptoms). 
Therefore, symptoms usually include purulent secretions 
from the nose and pharynx and nasal congestion rather 
than fever, lethargy and acute intense headaches which are 
characteristic of acute sinusitis. Evidences of chronic sinus-
itis in a child indicate underlying problems, including ad-
enoid hypertrophy, allergic disease, CF, immunodeficiency 
syndrome and immotile cilia syndrome.

Graphy from sinuses is useful after age of 6 as it reveals, 
opacification, or mucusal thickening of more than 4 mm 
and air-fluid levels. However, only 57 to 81% of abnormal si-
nus x-rays are in favor of sinusitis (29). But still normal sinus 
x-ray children nearly refuse sinusitis. CT scan of the sinuses, 
despite its high sensitivity and specificity is only recom-
mended in complicated sinusitis or when sinus surgery is 
required.

3.6. Bronchiectasis
Bronchiectasis in children can be primary (idiopathic) or 

secondary. Important causes of secondary bronchiectasis 
are foreign bodies, CF, immunocompromisation especially 
humeral immune deficiency and immotile cilia syndrome. 
When chronic sinusitis is associated with bronchiectasis, 
the underlying diseases are most common. Purulent abun-
dant sputum is a characteristic of cough in children with 
bronchiectasis, which aggravates at the beginning of the 
day and responds just temporary to antibiotic treatment. 
Persistent cough more than 3 months, recurrent cough (A 
recurrent coughs without a cold are taken as repeated (> 
2/year) cough episodes—apart from those associated with 
head colds—where each lasts more than 7–14 days) (30) or 
clubbing in children may suggest underlying pulmonary 
disorders such as bronchiectasis (31). Lung scan particularly 
high resolution CT scan (HRCT) is a precise and selective 
tool for evaluation of airways, especially diagnosis of bron-
chiectasis, however 87% of patients have abnormalities in 
chest x-rays as well (32).

3.7. Congenital Anomalies
Congenital anomalies that can cause chronic cough in 

children include the following:
Laryngotracheomalacia, tracheoesophageal fistula (TEF) 

and the H-type form, laryngeal cleft, cleft palate (especially 
the membranous type), the presence of ectopic thoracic 
artery (aberrant vessels), bronchogenic cyst, pulmonary 
sequestration, discoordination of swallowing muscles and 
congenital anomalies of the heart. The characteristics of 
coughing in congenital anomalies begin at the neonatal pe-

riod or early infancy with typically dry coughs. Sometimes 
the cough can be wet with sputum such as alveolar pro-
teinosis (33). In some cases, such as muscle discoordination 
or TEF, coughing is stimulated by feeding.

3.8. Inhaled Allergens
Environmental factors and inhaled allergens are impor-

tant causes of chronic cough in children. Accordingly, the 
most important cause is being a passive smoker, which can 
increase the rate of respiratory infections, including sinus-
itis in children (that can also cause chronic coughs) (34). 
The effects of maternal smoking are far greater than pater-
nal habits. Other effects of smoking are increased rates of 
asthma and reactive disease in them.

In dealing with chronic coughs in children and possibility 
of inhaled allergens as the cause, removing the child from 
exposure to potential allergens for at least two weeks and 
observing improvements is the diagnostic (35, 36).

4. Rarer Causes of Chronic Cough in Children

4.1. Drugs
Cough can be induced by consumption of angiotension 

converting enzyme drugs such as captopril or enalapril. 
This side effect occurs in 5 to 10 percent of consumers 
where patients present dry coughs within a few weeks to a 
few months after initial consumption of the drugs and this 
is not related to the dose of the drug and will resolve after 
drug discontinuation (37). Use of beta-receptor antagonists 
such as propranolol may cause bronchoconstriction and 
increased asthma symptoms in children and can result in 
chronic cough.

4.2. Irritation of Auditory Cough Receptors
This irritation can result from excessive cerumen or cho-

lesteatoma in the external auditory duct.  Therefore, it 
is necessary to examine the ear in children with chronic 
cough.

4.3. Chronic Cough After Surgery
Thoracic surgery, especially open heart surgery due to 

stimulation of the vagus nerve can be the cause of chronic 
cough in children.

6. Evaluation of Children With Chronic 
Cough

Assessment of the prevalence of chronic cough in chil-
dren due to various factors is somewhat different from 
its evaluation in adults. On the other hand, the age of the 
child has a major role in determining etiologies of chronic 
cough, so management in children is different for those 
under and over 6 months old. Causes of chronic cough, in 
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the age group under 6 months are congenital abnormali-
ties, gastro esophageal reflux, CF and pertussis-like syn-
drome and asthma, tuberculosis, sinusitis, bronchiecta-
sis, foreign body aspiration, humeral immunodeficiency 
syndrome and immobile cilia, that usually present after 6 
months (Figure 1).

6.1. Evaluation of Chronic Cough in Children Under 
6 Months

In this age group, after taking a detailed history, onset of 
chronic cough is determined. After rule out of the causes of 
pertussis-like syndrome and a possible encounter with al-

lergens, it is recommended to do chest x-rays.
If the cough starts early after birth, and the chest x-ray 

is normal, barium swallow is recommended for the diag-
nosis of gastro esophageal reflux, TEF, aberrant vessels, 
and un-coordination of the swallowing muscles. A normal 
barium swallow indicate sweat test for CF screening which 
is one of the common causes of chronic cough in the first 
few months after birth. In case of an abnormal chest x-ray 
or any clinically suspected congenital anomalies, pediat-
ric surgical consultation is recommended. In the case of 
cardiac abnormalities, pediatric cardiology consultation 
and echocardiography should be performed (41).

Figure 1. Approach to Child With Chronic Cough
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6.2. Evaluation of Chronic Cough in Children 
Over 6 Months

In this age group, also obtaining the history and physical 
examination after confirmation of chronic cough is recom-
mended (42). In case of abnormal examination or suspect-
ed history of underlying disease or abnormal x-ray, the term 
“chronic cough with specific disease” is used in which any 
early work up for the particular suspected disease should be 
performed which include the following:

CBC, Diff, ESE, CRP, PPD skin test, sweat test, PH monitor-
ing test or barium swallow, measuring immunoglobulin, 
including IgM, IgG, IgA, IgE, graphy of sinuses, chest x-rays 
in inspiration and expiration or bilateral decubitus chest x-
rays. Late work up and additional tests should be done for 
cases with the most likely causes of a chronic cough.

In a lack of specific clinical suspicion diagnosis and nor-
mal initial tests but continuing chronic cough, high reso-
nance tumography (HRCT) with or without bronchoscopy 
is recommended. These tests are requested based on the 
patient’s condition and the possibility of specific etiologies 
for chronic cough and not for all children, as CT scans have 
a risk of high radiation for children (10 times more than 
adults) and bronchoscopy has the risk of general anesthe-
sia, so both should be undertaken with caution (43, 44).

In cases where the patient’s history, physical examination 
and chest are normal, chronic cough is considered as non-
specific and the evaluation is done according to the type of 
cough in children. If there is dry cough without sputum, 
asthma is probable and patients are treated with broncho-
dilators with or without inhaled corticosteroids at high 
doses (400 mg daily) for 2 weeks. If the response is partial, 
cough variant asthma is considered and treatment can be 
continued for an additional 4-6 weeks (11).

And, if cough is wet or with sputum, by considering prob-
able bacterial bronchitis treatment with co-amoxiclav (40 
mg/kg/day amoxicillin content) with or without a macro-
lide is monitored for two weeks and if partial response or 
relapse are seen, antibiotic may continue for a maximum 
3-4 weeks (21). In the case of cough and failure to respond to 
initial treatment or in case of nervous tic cough, the parents 
should be ensured that no special treatment is needed.

Acknowledgements
There is no acknowledgments.

Authors’ Contribution

All the authors contributed in writing this article.
Financial Disclosure

The authors do not have any financial or other relation-
ships which could be regarded as a conflict of interest.

Funding/Support
There is no sponsor.

References
1.       Shields MD, Bush A, Everard ML, McKenzie S, Primhak R. BTS guide-

lines: Recommendations for the assessment and management of 
cough in children. Thorax. 2008;63 Suppl 3:iii1-iii15.

2.       Shann F. How often do children cough? Lancet. 1996;348(9029):699-
700.

3.       Munyard P, Bush A. How much coughing is normal? Arch Dis Child. 
1996;74(6):531-4.

4.       Hay AD, Wilson A, Fahey T, Peters TJ. The duration of acute cough 
in pre-school children presenting to primary care: a prospective 
cohort study. Fam Pract. 2003;20(6):696-705.

5.       Faniran AO, Peat JK, Woolcock AJ. Measuring persistent cough 
in children in epidemiological studies: development of a ques-
tionnaire and assessment of prevalence in two countries. Chest. 
1999;115(2):434-9.

6.       Cornford CS, Morgan M, Ridsdale L. Why do mothers consult when 
their children cough? Fam Pract. 1993;10(2):193-6.

7.       Chang AB, Gaffney JT, Eastburn MM, Faoagali J, Cox NC, Masters IB. 
Cough quality in children: a comparison of subjective vs. broncho-
scopic findings. Respir Res. 2005;6:3.

8.       Velissariou IM, Kafetzis DA. Chronic cough in children: recent ad-
vances. Expert Rev Anti Infect Ther. 2004;2(1):111-7.

9.       Brown MO, St Anna L, Ohl M. Clinical inquiries. What are the indica-
tions for evaluating a patient with cough for pertussis? J Fam Pract. 
2005;54(1):74-6.

10.       Karimi A, Kadivar MR, Fararoee M, Alborzi A. Active case-finding 
of communicable diseases in the south of the Islamic Republic of 
Iran. East Mediterr Health J. 2000;6(2-3):487-93.

11.       Craven V, Everard ML. Protracted bacterial bronchitis: reinventing 
an old disease. Arch Dis Child. 2013;98(1):72-6.

12.       Askarian M, Karmi A, Sadeghi-Hassanabadi A. Tuberculosis among 
never-jailed drug abusers. East Mediterr Health J. 2001;7(3):461-4.

13.       Frieden TR, Sterling TR, Munsiff SS, Watt CJ, Dye C. Tuberculosis. Lan-
cet. 2003;362(9387):887-99.

14.       Henry RL. All that coughs is not asthma. Pediatr Pulmonol. 
1999;28(1):1-2.

15.       British guideline on the management of asthma. Thorax. 2003;58 
Suppl 1:i1-94.

16.       GINA board of directors and science committee. Global strategy for 
asthma management and prevention 2012. GINA report. 2012; Avail-
able from: http://www.Ginasthma.org.

17.       Zapletal A, Chalupova J. Forced expiratory parameters in 
healthy preschool children (3-6 years of age). Pediatr Pulmonol. 
2003;35(3):200-7.

18.       Guidelines for the diagnosis and management of asthma, expert 
panel report 2. NIH Publication; 1997; Available from: http://www.
nhlbi.nih.gov/guidelines/archives/epr-2/index.htm.

19.       National Heart, Lung and Blood Institute NHLBI. GINA, Global Ini-
tiative for Asthma. Global strategy for asthma management and 
prevention. 2006; Available from:  http//: www.ginasthma.com.

20.       Castro-Rodriguez JA, Holberg CJ, Wright AL, Martinez FD. A clinical 
index to define risk of asthma in young children with recurrent 
wheezing. Am J Respir Crit Care Med. 2000;162(4 Pt 1):1403-6.

21.       Irwin RS, Madison JM. The diagnosis and treatment of cough. N Engl 
J Med. 2000;343(23):1715-21.

22.       Morice AH, Fontana GA, Sovijarvi AR, Pistolesi M, Chung KF, Widdi-
combe J, et al. The diagnosis and management of chronic cough. 
Eur Respir J. 2004;24(3):481-92.

23.       McKenzie S. Cough--but is it asthma? Arch Dis Child. 1994;70(1):1-2
24.       Davies MJ, Fuller P, Picciotto A, McKenzie SA. Persistent nocturnal 

cough: randomised controlled trial of high dose inhaled cortico-
steroid. Arch Dis Child. 1999;81(1):38-44.

25.       Knauer-Fischer S, Ratjen F. Lipid-laden macrophages in bronchoal-
veolar lavage fluid as a marker for pulmonary aspiration. Pediatr 
Pulmonol. 1999;27(6):419-22.



Chronic Cough Mansour Ghanaie R et al.

143Arch Pediatr Infect Dis. 2013;1(3)

26.       Rudolph CD, Mazur LJ, Liptak GS, Baker RD, Boyle JT, Colletti RB, et 
al. Guidelines for evaluation and treatment of gastroesophageal re-
flux in infants and children: recommendations of the North Ameri-
can Society for Pediatric Gastroenterology and Nutrition. J Pediatr 
Gastroenterol Nutr. 2001;32 Suppl 2:S1-31.

27.       Celedon JC, Litonjua AA, Ryan L, Weiss ST, Gold DR. Bottle feeding in 
the bed or crib before sleep time and wheezing in early childhood. 
Pediatrics. 2002;110(6).

28.       Oguz F, Citak A, Unuvar E, Sidal M. Airway foreign bodies in child-
hood. Int J Pediatr Otorhinolaryngol. 2000;52(1):11-6.

29.       Shields MD, Bush A, Everard M L, McKenzie S, Primhak R. Recom-
mendations for the assessment and management of cough in children, 
BTS guidelines. Thorax ; 2007; [cited 28 Sep ]; Available from: http://
thorax.bmj.com/cgi/content/full/63/Suppl_3/iii1.

30.       Holmes RL, Fadden CT. Evaluation of the patient with chronic 
cough. Am Fam Physician. 2004;69(9):2159-66.

31.       Chernick V, Boat TF. Kendig’s disorders of the respiratory tract in chil-
dren. Philadelphia, PA: WB Saunders; 1998. 

32.       Chang AB, Masel JP, Boyce NC, Wheaton G, Torzillo PJ. Non-CF 
bronchiectasis: clinical and HRCT evaluation. Pediatr Pulmonol. 
2003;35(6):477-83.

33.       Karimi A, Alborzi A, Davati HR. A report of first case of pulmonary 
alveolar proteinosis from south of Iran. Sci Med J Ahwaz Univ Med 
Sci. 1999;26:51-55.

34.       Finder JD. Primary bronchomalacia in infants and children. J Pedi-
atr. 1997;130(1):59-66.

35.       Charlton A. Children's coughs related to parental smoking. Br Med J 

(Clin Res Ed). 1984;288(6431):1647-9.
36.       Dockery DW, Speizer FE, Stram DO, Ware JH, Spengler JD, Ferris BG, Jr. 

Effects of inhalable particles on respiratory health of children. Am 
Rev Respir Dis. 1989;139(3):587-94.

37.       Jackson EK, Garrison JE. Renin and angiotensin. In: Hardman JG, Limbird 
LE, editor(s). Goodman & Gilman’s The pharmacological basis of therapeu-
tics. 9th ed ed. New York: McGraw-Hill, Health Professions Division; 
1996. p. 733-58. 

38.       Chang AB, Robertson CF, Van Asperen PP, Glasgow N, Mellis CM, 
Masters IB, et al. A multi-centre study on chronic cough in children: 
burden and etiologies based on a standardized management path-
way. 2012; Available from: http://journal.publications.chestnet.org/.

39.       Leconte S, Paulus D, Degryse J. Prolonged cough in children: a sum-
mary of the Belgian primary care clinical guideline. Prim Care Respir 
J. 2008;17(4):206-11.

40.       Sheehy JL, Lee S. Chronic cough due to cholesteatoma. A case report. 
Am J Otol. 1988;9(5):392.

41.       Eccles R. The powerful placebo in cough studies? Pulm Pharmacol 
Ther. 2002;15(3):303-8.

42.       David V, Siret D. [Symptomatic treatment of cough in children]. Arch 
Pediatr. 2001;8 Suppl 3:655-658.

43.       [La revue prescrire. Vicks babybalm: cosmétique à risque]. Prescrire 
. 2005;257:22-3.

44.       Briefing information for the Food and Drug Administration joint 
meeting of the Nonprescription Drugs Advisory Committee & the 
Pediatric Advisory Committee. Available from: http://www.fda.gov/
ohrms/dockets/ac/07/briefing/2007-4323b1-01-CHPA.pdf.


