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DAILY cough 

las6ng longer 

than EIGHT weeks

Chronic Cough
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Burden of Cough
30 million physician visits/year

Cough is the most common reason for 
ambulatory visits.

Out of pocket expenses exceed $600 
million annually

Tremendous negative impact on 
quality of life
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Good Cough
• Protection

– airway clearance

– expel sputum/mucus 

• Warning sign 

– poor oxygen exchange

– irritant/toxin

– acute infection 

– neoplasm

– foreign body
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Infamous Cough
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-Hypotension
-Arrhythmia
-Subconjunc5val 
hemorrhage
-Petechiae
-Epistaxis

-Fatigue
-Dizziness
-Syncope
-Headache
-CSF rhinorrhea
-Cervical 
radiculopathy
-Seizures

-GER events
-Splenic rupture
-Malfunc5oning 
GT or PD catheter
-Inguinal hernia
-Urinary 
incon5nence -Rib fractures

-Elevated CPK
-Rectus rupture

-Dysphonia
-Inters55al 
emphysema
-Pneumothorax
-Pneumomedias5num
-Asthma exacerba5on
-Intercostal lung 
hernia5on
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RECEPTORS
1. chemo- (TRPV1)      2. mechano- (RAR)

Cough Reflex: 
Afferent Limb
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Cortical input

Cough 
Center

Central Respiratory 
Generator

Cough Reflex: 
Central Processing
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Cough Reflex: 
Efferent Limb
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gastroesophageal reflux

postnasal drip
[upper airway cough syndrome]

reacLve airway disease
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gastroesophageal 
reflux

upper airway 
cough syndrome

reacLve airway 
disease

eosinophilic 
bronchitis

neoplasm

empyema

ILD

medica5on tuberculosis foreign body

pneumonia
Bordetella 
pertussis

COPD/chronic 
bronchi5s

bronchiectasis

dysphagia

conges5ve 
heart failure
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Pertussis
• Bordetella pertussis

• ~25,000 cases annually 

• “paroxysmal” & “convalescent” stages

• Diagnosis

– nasopharyngeal swab or aspirate

• culture (100% spec, ↘ sens w/Lme)

• PCR (high sensiLvity, variable specificity)

– serology (IgG Bters, late diagnosis)

• Treatment: macrolide Abx, supporCve
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History
• Dura%on & progression

• Associated symptoms

• Exacerbators or alleviators 

• Recent URI

• Exposures 

• Cough features?
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Shembel et al., Laryngoscope 2013

French et al., Chest 2002
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2016 Update
UACS
-Empiric Treatment
Consider:
-Sinus imaging
-Nasopharyngoscopy
-Allergy evaluation
Asthma
-Spirometry + challenge
-Bronchodilatory reversibility 
NAEB
-Sputum eosinophilia
-Forced Expiratory Nitric Oxide (FENO)
GERD
-Physiologic testing for refractory 
patients (beyond acid suppression)

CHEST 2016

Irwin RS, French CL, Chang AB, Altman KW; 
CHEST Expert Cough Panel*. Classification of 
Cough as a Symptom in Adults and 
Management Algorithms: CHEST Guideline 
and Expert Panel Report. Chest. 2018 
Jan;153(1):196-209.
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Examina:on
• Nasolaryngoscopy 

(+/- strob-, bronch- or esophag-oscopy)

• Sinus Imaging

• Allergy Testing

• pH Testing

• Additional Pulmonary Workup
– Spirometry (RAD, COPD)

– Sputum testing  or FENO (NAEB)
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Unexplained Chronic Cough
• Diagnosis of exclusion

– original e0ology not iden0fied

• NeuroplasOcity à hypersensiOvity

– peripheral (cough receptors)

– central (medulla-cough center)

• VCD, laryngospasm conOnuum

• Post-viral
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2016 Update
NAEB

-ICS after 
eosinophilia 

confirmed 
GERD

-Discontinue PPI for 
negative diagnostic 

workup
Gabapentin

Suppression 
Therapy

CHEST 2016

Irwin RS, French CL, Chang AB, Altman KW; 
CHEST Expert Cough Panel*. Classification of 

Cough as a Symptom in Adults and 
Management Algorithms: CHEST Guideline 

and Expert Panel Report. Chest. 2018 
Jan;153(1):196-209.

22

Upper Airway Cough Syndrome
• Diagnosis based on response to therapy

– avoidance 

– anBhistamine

– nasal steroids

– systemic steroids

– anBcholinergics 

– anBbioBcs

• Allergy TesCng

• Sinus CT
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Asthma/Non-Asthma3c 
Eosinophilic Bronchi3s (NAEB)

• Asthma
– Spirometry (PPV = 64%/NPV = 50%)  
– Methacholine (PPV = 75%/NPV = 100%)

• NAEB
– Sputum (or serum) eosinophilia
– Exhaled NO

– Bronchoscopy

• Treatment
– trigger avoidance
– Beta-2 agonist 

– ICS

– systemic corticosteroids
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Gastroesophageal Reflux
• 2 Mechanisms

REFLUX: direct sCmulaCon of 

chemoreceptors or aspiraCon

REFLEX: esophageal-

tracheobronchial reflex arc

• Cough is an independent 

predictor of esophageal 

adenocarcinoma
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Reflux Diagnosis
• Laryngoscopy

• Esophagoscopy 
– abnormal in 5-31%

• pH testing (sensitivity = 90%)
– wireless (48-72 hour)

– impedance (24 hour)

• Fluoroscopic swallow study 

• Esophagram
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Reflux Treatment
• Behavioral modificaOons

• Medical

– AnCsecretory agents

– Alginates

– Baclofen (GABA-agonist)

• Procedural 

– LES intervenCons

– Gastric bypass 
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S:ll coughing?
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Non-Pharmacologic Interventions
• EducaOon/counseling  
– Laryngeal anatomy & physiology 
– Sensory awareness

• Vocal hygiene
• Respiratory retraining
– Rescue breathing
– Open tract facilitaCon

• Suppressive techniques
– SubsCtuCve behaviors
– AborCve strategies

Chamberlain Mitchell SAF, Ellis J, Ludlow S, Pandyan A, Birring SS. Non-
pharmacological interventions for chronic cough: The past, present and future. 
Pulm Pharmacol Ther. 2019 Jun;56:29-38.
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Neuromodulators 
• Refractory cough

• Rationale
– Central and peripheral sensitization

– Reduce cough severity 

– Improve cough-related QOL

• ADRs 
– Reversable 

– Ritrate to effect

• Duration of use unclear
Giliberto JP, Cohen SM, Misono S. Are neuromodulating medications 

effective for the treatment of chronic neurogenic cough? Laryngoscope. 2017 
May;127(5):1007-1008.
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Neuromodulators (I)
• Benzonatate/Tessalon Perles

– Local anestheOc

– Dose: 100-200mg TID

• narrow therapeuCc range

• swallow whole!

– Side effects: drowsiness, dizziness, dysphagia 

(aspiraOon?)
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Neuromodulators (II)
• GabapenOn/NeuronOn

– GABA analog, acts centrally

– Dose: 300mg - 1800mg daily (divided)

– Side Effects: sedaCon, dizziness, rash, diarrhea, 

nausea, tremor nightmares, blurred vision, 

leukopenia, weakness

• Pregabalin/Lyrica

– Dose 75mg - 300mg/day
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Neuromodulators (III)
• Amitriptyline/Elavil 

– Tricyclic AnOdepressant 

• 5-HT & NE reuptake inhibitor (acts centrally)

– Dose: 10mg  - 100mg QHS

– Side effects: sedaOon, dry mouth, anxiety, 

postural hypotension, insomnia, weight gain

– CauOon in elderly (arrhythmias)

33

Neuromodulators (IV)
• Tramadol/Ultram

– Opiate receptor acOvaOon

– 5-HT & NE reuptake inhibitor

– Dose: 25mg - 50mg BID/TID

– Side effects: somnolence, serotonin syndrome

– Out of favor due to risk of dependency
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Laryngeal Procedures
• SLN Block

– 50:50 steroid/anestheOc (1-2ml)

• SL Neurotomy

• VF Augmenta%on

– Atrophy

– Paresis
Simpson CB, Tibbetts KM, Loochtan MJ, Dominguez LM. Treatment of chronic 
neurogenic cough with in-office superior laryngeal nerve block. Laryngoscope. 
2018 Aug;128(8):1898-1903.

Bradley JP, Gross J, Paniello RC. Superior laryngeal nerve transection for 
neuropathic cough: A pilot study. Auris Nasus Larynx. 2020 Mar 31. pii: 
S0385-8146(20)30066-3.

Litts JK, Fink DS, Clary MS. The effect of vocal fold augmentation on cough 
symptoms in the presence of glottic insufficiency. Laryngoscope. 2018 

Jun;128(6):1316-1319.
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Summary
• Chronic cough is common

• Etiology is often multifactorial—mediated by 

neuroplastic cough reflex

• Initial approach balances empirically and 

evidence driven

• Interventions span behavioral, pharmaceutical 

and procedural 
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Ques:ons?
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