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• At the end of this activity participants will be able
to:

– Understand the pathophysiology of cough

– Understand the differential diagnosis of chronic cough

– Use chronic cough algorithm

– Know when to refer to a pulmonologist

OBJECTIVE



OBJECTIVE

New pt: Chronic cough



Why is understanding cough 
important?

• Cough is  the most common symptom seen by 
general pediatrician
– Frustrating consultation for pediatrician and 

parents

• Cough is  easily recognizable  (unlike  wheeze)

• ~$2 Billion  - spent on abx, cough 
suppressants, and expectorants 



Cough Balance

Chronic cough

-decreased quality of life

-worry for parents

-symptom of underlying 
disease

Ineffective cough

-recurrent 
pneumonia

Normal Cough

-defense mechanism in health and 
disease
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• An explosive expiration that provides a normal 
protective mechanism for clearing the 
tracheobronchial tree of secretions and foreign 
material

• Protective mechanism that ensures the removal of 
mucus, noxious substances, and infectious 
organisms from the larynx, trachea, and large 
bronchi  → prevents pulmonary aspiration, 
promotes cilliary activity, and clears airway debris

DEFINITION OF COUGH



• Healthy children cough from 1-34x/day (mean 
11)

• Cough may be the presenting symptom of 
pulmonary or extra pulmonary disease 

• Chronic cough – cough of > 4 weeks

NORMAL vs ABNORMAL 
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MECHANISM OF COUGH



MECHANISM

• Coughing may be initiated either voluntarily or 
reflexively

• As a defensive reflex it has both afferent and 
efferent pathways

• Starts with a deep inspiration followed by 
glottic closure and muscle contraction against 
a closed glottis



MECHANISM

• Cough receptors are found along the surface of the 
pharynx, larynx, trachea, and major bronchi.
– Also found: middle ear, sinuses, pericardium, and 

diaphragm
– Not found: alveoli or lung parenchyma

• Afferent neural pathway
– receptors via neural pathways →medulla of the brain

• Efferent neural pathway 
– cerebral cortex and medulla via neural pathways →

glottis, external intercostals, diaphragm, and other major 
expiratory muscles



• Stimulation of cough receptors (mechanical or chemical)
• central airways – mechanoreceptors >chemoreceptors
• peripheral airways – chemoreceptors > mechanoreceptors

Up to Date

Cortex



• Irritation

• Deep inspiration
– Airways open and the lungs inflate
– 1-2.5x tidal volume

• Compression
– glottis closes + contraction of muscles (chest wall, 

diaphragm, and abdominal wall) → increased pressure in 
the lungs (~300cm H20)

• Expulsion
– Glottis opens → air rushes out of the lungs at high velocity 
→ dislodgement and removal of mucus from the airways

• Relaxation
– Chest wall and abdominal muscles relax

4 PHASES OF A COUGH



Pattern of cough

• Specific pattern of the cough depends on the 
site and type of stimulation

• Laryngeal cough→ immediate expiratory 
stimulation
– protects the airway from aspiration

• Tracheobronchial cough (stimulation distal to 
the larynx)  → 4 phases of cough
– generate the airflow necessary to remove the 

stimulus
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Causes of chronic cough

Pediatric Respiratory Medicine.   Taussig 2008 

• Most common causes of chronic cough in children: nonspecific cough that resolves 
spontaneously, asthma, and protracted bacterial bronchitis (PBB)



Causes of chronic cough

Pediatric Pulmonology. M Light. 2011



Sinusitis

• Cough that is accompanied by nasal discharge, headache, or 
malodorous breath

• Acute bacterial sinusitis - a child with an acute upper respiratory 
tract infection presents with:

– 1)persistent illness (nasal discharge of any quality) or daytime 
cough or both, lasting more than 10 days without improvement

– 2) a worsening course (worsening or new onset of nasal 
discharge, daytime cough or fever after initial improvement)

– 3) severe onset (concurrent and purulent nasal discharge for at 
least 3 consecutive days

Clinical Practice Guideline for the Diagnosis and Management of Acute Bacterial Sinusitis in Children Aged 1 
to 18 Years. E. Wald et al. 



Sinusitis

• Clinicians should not obtain imaging studies to 
distinguish acute bacterial sinusitis from viral URI

• Tx: amoxicillin with or without clavulanate as first-
line treatment

Clinical Practice Guideline for the Diagnosis and Management of Acute Bacterial Sinusitis in Children Aged 1 
to 18 Years. E. Wald et al. 



Foreign body in the external auditory 
canal

• Arnold’s nerve reflex - mechanical stimulation 
of the external auditory meatus can activate 
the auricular branch of the vagus nerve 
(Arnold’s nerve) and evoke reflex cough

http://www.drrahmatorlummc.com/foreignbody.htm



Postnasal drip
Upper airway cough syndrome (UACS)

• Seasonal cough 

• Occurs with specific triggers

• Worse when laying flat

• Sx: sensation of “something dripping into the throat,” 
frequent throat clearing, nasal congestion or discharge

• often due to Allergic Rhinitis, Non-Allergic Rhinitis, Vasomotor 
Rhinitis, and Chronic Bacterial Sinusitis.

• Tx:  avoid trigger, saline nasal spray, nasal steroids, sinus rinse



Cobblestoning of posterior 
pharyngeal wall

• Lymphoid hyperplasia 
secondary to chronic 
stimulation by 
postnasal drip



Uvula

• 4 yo boy with cough

• “Felt like something 
was in the back of his 
throat”

• Unsuccessful 
treatment for asthma

• Cured with 
uvulectomy

Cough misdiagnosed as asthma.  M. Weinberger.



Enlarged tonsils

• 3 yo  girl with chronic 
cough

• Unsuccessful 
treatment for asthma

• Cured with 
tonsillectomy

Cough misdiagnosed as asthma.  M. Weinberger.



Tracheomalacia and bronchomalacia

• Due to inadequate rigidity of the tracheal or 
mainstem bronchial cartilage

• Sx: Barking or brassy cough 



PFT in Tracheomalacia



Tracheomalacia



• Primary tracheomalacia
– Congenital absence of tracheal-supporting cartilages

• Secondary tracheomalacia
– Esophageal atresia/tracheo-esophageal fistula
– Vascular rings (e.g. double aortic arch)
– Tracheal compression from an aberrant innominate artery
– Tracheal compression from mediastinal masses
– Prolonged mechanical ventilation/chronic lung disease
– Abnormally soft tracheal cartilages associated with connective 

tissue disorders(Ehlers Danlos, cutis laxa, marfan’s, etc.)

TRACHEOMALACIA



EXPIRATORY STRIDOR - VASCULAR 
RINGS AND SLINGS

•Abnormal vasculature which compresses the trachea +/- esophagus

•Sx: Stridor, wheezing, feeding difficulties, chronic cough

•Variety of lesions:
•Double aortic arch (~50%)
•Right sided aortic arch with left ligamentum arteriosum (20%)
•PA sling (rare)

DAA RAA LPA sling



EXPIRATORY STRIDOR - VASCULAR 
RINGS AND SLINGS

•Double aortic arch - bilateral and 
posterior compressions of the 
esophagus

•Left pulmonary artery sling - defect in 
the anterior wall of the esophagus . 
No posterior compression is present 
with this anomaly. 



Bronchomalacia

Cough misdiagnosed as asthma.  M. Weinberger.



Asthma
• Asthma is a chronic inflammatory disease of airways 

characterized by increased responsiveness of the 
tracheo-bronchial tree to many stimuli

nhlbi.nih.gov



Asthma
• Asthma is the most common cause of chronic 

cough in pediatric patients

• Most common chronic childhood disease

– Affecting more than 1 child in 20 

• 3rd-ranking cause of hospitalization for children

• #1 cause of school absenteeism among children



Asthma
• Sx: 

– wheeze, cough, shortness of breath, chest tightness

• Triggers: 

– URI, cold air, exercise, irritants, animals, allergens

• PE: 

– Shiners

– Swollen nasal turbinates

– Allergic nasal crease

– Pharyngeal cobblestoning

– Cough

– Wheezing

– Dyspnea



Pediatric Respiratory Medicine.   Taussig 2008 

• Response to bronchodilators

• Reversibility: > 10% ↑ in FEV1 or > 15% ↑ in FEF 25-75% after two puffs 
of a β2-adrenergic agonist



Asthma Treatment
• Goals of therapy:

– Control inflammation in lungs

– Prevention and treatment of bronchospasm

– Prevent recurrent exacerbations

– Lessen need for emergency care and oral steroids

– Maintain normal or near-normal lung function

– Maintain normal activity levels

• All patients should have asthma action plan

• Peak flow training for patients > age 5 years 

• Asthma education for all families regarding pathogenesis, triggers, 
and medications used for asthma therapy



Asthma Action Plan

National Heart Lung Blood Institute



Administration of inhaled medications

Netter’s Pediatrics



Drug deposition of radiolabeled albuterol in a young child 

Eagans Fundamentals of Respiratory Care

MDI/Spacer
loose mask

Nebulizer
loose mask

MDI/Spacer  
- tight mask
screaming

Nebulizer –
tight mask 
screaming

MDI/Spacer – tight mask
quiet inhaling

Nebulizer – tight mask
quiet inhaling



INFECTIONS

• Chlamydia trachomatis – infant with  staccato cough occurring in the first 
few months of life,  mucoid conjunctivitis 

• Bordetella pertussis  (whooping cough or the 100-day cough) - paroxysmal 
cough followed by a characteristic inspiratory whoop

• Endobronchial tuberculosis → Compression upper airway from enlarged 
lymph nodes



Viral URI

• 6-8 viral infections are normal in a child

• Cough with URI lasts up to 2 wks in 70-80% of 
children
– 5% for more than 4 weeks

• Influenza, parainfluenza, adenovirus, RSV, human 
metapneumovirus etc. 

• Tx: supportive care and reassurance



Viral URI and Post infectious cough

• Post infectious cough - prolonged acute coughing after an obvious 
URTI

• Increased cough receptor sensitivity
– possibilities include inflammation, surfactant abnormalities, stripping 

of subepithelial cough receptors, or pain-like sensitization of the cough 
pathway. 

• Tx: Inhaled corticosteroids?

Chronic cough in children. M. Shields and G 
Doherty



Cystic Fibrosis

• Genetic condition: Autosomal recessive 

– Must have mutations on both chromosomes

– 1 in 4 chance of  having a child with CF disease if  both parents are 
carriers

• Incidence

– 1:2,500 to 1:3,000 Caucasians

– Approximately 30,000 in US

– Carrier Status: 1 in 25 Caucasians 

• Sx: cough, recurrent pneumonia, sinopulmonary disease, nasal polyps, 
malabsorption, failure to thrive



The CF Problem Areas

• CFTR is expressed in 
the epithelial tissue 
of:

– Lungs

– Pancreas 

– Intestines 

– Sweat ducts 

– Liver 

– Reproductive organs



CYSTIC FIBROSIS - Pathophysiology

Conese et. al. Current Pediatric Reviews, 2009, 5, 8-27



CYSTIC FIBROSIS - Treatments

Conese et. al. Current Pediatric Reviews, 2009, 5, 8-27

Vest

Cayston



New Therapies in CF



Primary Ciliary Dyskinesia

• Immotile Cilia Syndrome

• Autosomal recessive, genetically heterogeneous

• Prevalence: 1:15,000 

• Characterized by:
– Abnormal ciliary motion
– Impaired mucocilliary clearance

• 50% of patients will have situs inversus totalis (Kartagener’s)

• Sx: Neonatal respiratory distress, cough since birth, recurrent 
sinopulmonary infections, chronic bronchitis, otitis media,  and male 
infertility



Ciliated Respiratory Epithelium

• Ciliary beat:
– Coordinated waves to move 

mucus

Diagnosis, monitoring, and treatment of primary ciliary dyskinesia. A Shapiro 



Protracted Bacterial Bronchitis 
(PBB)

• First described in 2006

• Chronic bacterial infection of the airways characterized 
by:
– Chronic wet cough
– Resolution of cough with at least 2 weeks of antibiotics
– Absence of other causes of wet/productive cough

• Also known as:
– Persistent bacterial bronchitis
– Chronic suppurative lung disease
– Persistent endobronchial infection
– Chronic bronchitis of childhood



Protracted Bacterial Bronchitis 
(PBB)

• one of the most common causes of chronic 
wet cough, particularly in young children (<5 
years of age)

• Etiology?

– Frequent viral illnesses → airway injury, 
↓mucocilliary clearance and ↑neutrophilic 
inflammation → easier for bacterial growth

– Tracheomalacia → trapping of mucus → easier 
bacterial growth



Protracted Bacterial Bronchitis 
(PBB)

• Diagnosis:

– Clinical

– Wet cough lasting at least 4 weeks

– Absence of other findings to identify another cause of the 
cough

– Resolution of cough with at least 2 weeks of antibiotics

• Symptoms:

– Wet cough with mucus

– Occurs during day and night

– Wheezing can occur



Protracted Bacterial Bronchitis 
(PBB)

• PBB is caused by typical respiratory pathogens, such as H. 
influenzae, Streptococcus pneumoniae, and Moraxella 
catarrhalis

• Treatment:

– 2-6 week course of broad-spectrum antibiotics 
(amoxicillin-clavulanic acid, trimethoprim-
sulfamethoxazole, cefdinir)

– Manual CPT

– Nebulized treatments (albuterol, hypertonic saline)



Protracted Bacterial Bronchitis 
(PBB)

Mucopurulent 
secretions



Irritation

• Tobacco smoke, vaping, pollution, firewood, industrial 
chemicals, dust

• 50% of children >2yrs in families with 2 smokers will have a 
significant cough

• Adolescents – ask about smoking

• Tobacco smoke exposure:
– 1st hand smoke exposure
– 2nd hand smoke exposure
– 3rd hand smoke exposure



Aspiration

• Acute aspiration: 

– cough that begins suddenly while playing or eating

– Abrupt onset of cough

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiH2eCPuujPAhXLilQKHTVNCDAQjRwIBw&url=http://www.notey.com/blogs/childhood-health&bvm=bv.136499718,d.cGw&psig=AFQjCNHkZPSEkRvEgvsU8uPO1iThxdDXCQ&ust=1477020863017718


Aspiration

• Chronic Aspiration
– Cough that is triggered during eating 
– Silent aspiration

• More common in:
– Developmental delay
– Neuromuscular disease
– Craniofacial abnormalities
– Anatomic airway abnormalities (laryngeal cleft, TEF)

• Dx: Swallow study



Aspiration

H type TEF



GERD

• Sx: Cough in the first hour after eating or which is worse while 
supine

• 2 main mechanisms of cough in GERD:

– Micro or macro-aspiration of esophageal  contents into the 
tracheo-bronchial tree

– Acid in the distal esophagus stimulating a vagally mediated 
esophageal-tracheobronchial cough reflex (GI symptoms 
may be absent)

• Tx: GERD precautions. Trial H2 blocker or PPI



“Baby bottle bronchitis”

• Microaspiration due to bottle propping

• Sx: chronic cough, wheeze, recurrent pneumonia

Prolonged bedtime bottle feeding and respiratory symptoms in infants.  H. Kim. 

p<0.05

Bedtime bottle feeding 
discontinued

Bedtime bottle feeding 
continued



Tic cough 
(HABIT COUGH)

• Not a conscious or voluntary cough

• Cough may start spontaneously or after a URI

• Childhood and early adolescence (4-18yo, mean10)

• Secondary gain  - school avoidance and attention

• Frequently treated for cough and asthma with little improvement

• Often associated with anxiety, obsessive-compulsive behavior, and other 
somatoform disorders (abdominal pain and headache)

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjxyJG7xOjPAhWErlQKHXfvD-AQjRwIBw&url=https://mom.me/toddler/29765-how-read-your-childs-cough/item/habit-cough/&bvm=bv.136499718,d.cGw&psig=AFQjCNELHT4r7yQBdEnNHpsamkkSRr4B3g&ust=1477023751787476


Tic cough 
(HABIT COUGH)

• Sx:

– “Honking”, loud, repetitive cough

– Cough usually does not occur during sleep and decreases 
or disappears with distraction

• DDX: Cough variant asthma, GERD, postnasal drip

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjxyJG7xOjPAhWErlQKHXfvD-AQjRwIBw&url=https://mom.me/toddler/29765-how-read-your-childs-cough/item/habit-cough/&bvm=bv.136499718,d.cGw&psig=AFQjCNELHT4r7yQBdEnNHpsamkkSRr4B3g&ust=1477023751787476


HABIT COUGH

Habit cough: assessment and management. D. Fitzgerald and K Kzlowska. 



HABIT COUGH

• Treatment:

– Behavioral 
therapy (simple 
suggestion, 
reassurance)

– Biofeedback



Vocal Cord Dysfunction

• Paradoxical vocal cord motion

• Often misdiagnosed as resistant asthma

– 30-50% of patients with VCD also have asthma

• “High functioning teenage females”

• Sx: Sudden onset of inspiratory stridor with throat tightness, hoarse voice, 
and dry cough

• Triggers: Exercise and stress

• Physical exam: Inspiratory stridor over the glottis



Vocal Cord Dysfunction

Pediatric Pulmonology. M Light. 2011



Vocal Cord Dysfunction

• Diagnosis: Paradoxical motion of vocal cords 
with posterior glottic  opening

Pediatric Pulmonology. M Light. 2011



Vocal Cord Dysfunction

• Diagnosis: variable blunting of inspiratory and 
expiratory flow volume loop



Vocal Cord Dysfunction

• Treatment:

– Treatment of stress disorders

– Relaxation techniques

– Biofeedback

– Speech therapy
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• Update of 2006 cough guidelines with new high-
quality evidence

• Careful  history and examination is warranted 
before pursuing an expensive workup

• Evaluation can proceed systematically

Chronic cough guidelines



Types of cough

- Nml: 1-34x/day 
(mean 11)

-Cough due to 
common URI in a  
healthy child that 
usually lasts less 
than 2 weeks

-A chronic cough 
that does not have 
an identifiable 
cause

-Dry/nonproductive 
cough

-NML CXR and 
spirometry

-Likely to resolve 
without treatment

-A chronic cough 
associated with 
an underlying 
disease

-wet > dry



Specific 
cough







Highlights

• Defining chronic cough in children

– Chronic cough definition <14yo - presence of daily cough 
of more than 4 weeks duration

– Most coughs spontaneously resolve within 4 weeks

– After 4 weeks is important to carefully assess and not 
quickly dismiss as post-viral cough



Highlights

• Using algorithm

– Use pediatric specific cough management algorithms and not adult algorithms

• Adult: asthma, GERD, and upper airway cough syndrome (UACS) (formerly 
known as post-nasal drip) → empiric treatment

• Children: asthma, protracted bacterial bronchitis (PBB), and nonspecific 
cough that resolves spontaneously → DO NOT use empiric treatment

– Use a systematic approach

– Use cough characteristics and history to help guide algorithm

– Obtain CXR and spirometry (when appropriate)

– Do not routinely perform additional tests (skin prick test, TB test 
bronchoscopy, chest CT)

– Evaluate for Bordetella pertussis if clinically suspected

– Evaluate for exacerbating factors: tobacco smoke and other pollutants



Highlights

• Treatment

– Do not empirically treat for rhinosinusitis, reflux, or 
asthma

– If empirical trial is used then use for defined limited 
duration to confirm or refute the hypothesized diagnosis

– Determine parental and child's expectations and specific 
concerns



Highlights

• Specific etiologies
– Wet cough and PBB

• Recommend 2 weeks of antibiotics targeted to common 
respiratory bacteria (Streptococcus pneumoniae, 
Haemophilus influenza, Moraxella catarrhalis) for wet 
or productive cough unrelated to underlying disease or 
specific cough pointers (coughing with feeds, general 
clubbing,…) 

– → cough resolves then diagnose PBB 

– → cough does not resolve → additional 2 weeks of abx

– → cough persists after 4 wks of abx → further studies 
(bronchoscopy + CT)



Highlights

• Specific etiologies (cont.)

– Specific cough pointers (coughing with feed, digital 
clubbing) → further investigations (flexible 
bronchoscopy, chest CT, assessment for aspiration, 
evaluation of immune system)

– GERD
• Do not treat for GERD if there are no clinical features 

(regurgitation, dystonic neck posturing in infants, 
heartburn/epigastric pain in older children)

• If there are symptoms treat for 4-8 weeks per guidelines and 
then reevaluate



Highlights
• Specific etiologies (cont)

– Bronchiolitis

• Asthma medications and inhaled osmotic agents should not be used

– TIC cough (previously termed habit cough)

• Diagnosis can be made when the patient manifests clinical features 
(suppress ability, distractibility, suggestibility, variability, and presence of 
premonitory sensation)

• Treatment - reassurance, counseling, hypnosis, suggestion therapy, 
referral to psychologist/psychiatrist

– TB

• Screen for TB in patients in high TB prevalence areas

– Postinfectious cough, pertussis, mycoplasma, and other infections

• Postinfectious cough is likely the most common cause of chronic cough in 
children in the community



Highlights

• Nonspecific cough
– The cough does not resolve in 2 to 4 weeks reevaluate for 

emergence of specific etiologies

– Nonspecific cough with risk factors for asthma → Short (2-
4-week) trial of 400 mcg/day of beclomethasone →
reevaluate in 2 to 4 weeks

• Acute cough
– Do not use over-the-counter cough and cold medicines

– Honey may be beneficial

– Avoid using codeine-containing medications



CONCLUSION

• Cough is a vital defensive mechanism for lung 
health

• Simply suppressing the cough is not the answer 
because cough is an essential protective 
mechanism to keep the airways patent and clear

• Chronic cough is a symptom, not a diagnosis, and 
the underlying cause should be ascertained



CONCLUSION

• Use cough algorithm to help guide workup 

• Refer to pulmonary:

– Chronic cough does not resolve 

– Workup of specific etiology
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Pulmonology, CHOC Specialists

Main Office: CHOC Specialty Care Clinic

1201 W. La Veta Ave., Orange, CA 92868

Scheduling: 888-770-2462

Fax: 855-246-2329

Additional Locations

Corona, Huntington Beach, Mission Viejo and Whittier.

Physicians available via Telehealth and pingmd®.

Specialty Care Physician Concierge Service: 714-509-4013.

Practice Information




