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“The art of medicine is 
amusing the patient while 
nature cures the disease.”

- Voltaire



Classification

Acute 
cough

~ maximum of 
3 weeks

Subacute
cough
~ 3 to 8 
weeks

Chronic 
Cough

~ more than 8 
weeks

De Blasio et al. Cough 2011, 7:7



Why is cough important?... To 
society:

Most common reason to consult a PCP

Antitussive drug sales USA >$4billion/yr

Chronic cough (>8wk): 12% population

10-38% of out-patients referrals



HRQOL: The LCQ
Physical

Chest pains

Sputum

Tired

Paints/fumes

Sleep

Frequency

Hoarse Voice

Energy

Psychological
Embarrassed

Anxious

In control

Frustrated

Fed up

Serious illness

Other people

Social
Conversation

Annoy family

Job

Enjoyment

Birring S et al, Thorax 2003; 58:339-343



Cough frequency & QOL
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More severe



Depressive symptoms in
chronic cough
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Adverse impact of chronic cough 
Worried about serious illness 77%

Concerned something is wrong 72% 

Frequent nausea 56%

Exhaustion 54%

Others think something is wrong with me 53%

Embarrassment 49%

Self-consciousness 46%

Difficulty speaking on the telephone 39%

Urine incontinence 30%

Absence from work 11% 

French C et al, Arch Intern Med 1998; 158:1657



Cough Reflex:  Afferent pathway

 Trigeminal , Superior 
layngeal nerve (SLN) and 
Vagus nerves are major 
afferent pathways

 Stimuli arise from:
 Ear (Arnold’s nerve)
 Pharynx
 Larynx  (SLN)
 Tracheobronchial tree
 Heart
 Pericardium
 Esophagus





ACE-Inhibitors:  
“Déjà vu all over again” (-Yogi Berra)

 Roughly 10% of individuals treated with ACE inhibitors

 May be more common in women and Asians (50%)

 Accumulation of bradykinins and Substance P.

 Maybe also accumulation of bronchoconstrictive
thromboxane

 Onset usually 1-2 weeks, but may be delayed (6-12 
months)

 Usually resolves in about a week, but may take months



Take Home Message…

“In patients with chronic cough and a normal 
CXR finding who are nonsmokers and are not 
receiving therapy with an ACE inhibitor, 

the diagnostic approach should focus on the 
detection and treatment of UACS (formerly 
called PNDS), asthma, NAEB, or GERD, alone or 
in combination. 

This approach is most likely to result in a high 
rate of success in achieving cough resolution.”

ACCP Evidence-Based Clinical Practice Guidelines



Causes of Chronic Cough (90-95%)

 Upper airway cough syndrome (UACS)

 Asthma

 Gastroesophageal reflux (GERD)

 Nonasthmatic eosinophilic bronchitis (NEAB)

92-100% 
immunocompetent
non-smokers with
normal chest X-ray



Upper Airway Cough Syndrome

 “Post-nasal drip syndrome (PNDS) plus” 

 Most common cause in adults 

 May also be associated with
 Wheeze 
 Dyspnea



UACS:  
Myriad of rhinosinus conditions

 PNDS

 Allergic rhinitis

 Nonallergic rhinitis
 Vasomotor rhinitis
 Nonallergic rhinitis with eosinophilia (NARES)
 Occupational
 Postinfectious
 Pregnancy
 Rhinitis medicamentosa (topical decongestant overuse)

 Sinusitis (bacterial and fungal)



Upper Airway Cough Syndrome

 History:

• Need to frequently clear throat 

• Tickle in throat

• Sensation of dripping into throat 

• Nasal symptoms 

– Physical Exam: 

• Secretions in nose or oropharynx 

• Cobblestone of mucosa



Treatment 

 Oral (1st generation) antihistamine/decongestant x 3-5 
weeks

 +/- Intranasal decongestant for maximum of 5 days: e.g. 
oxymetazoline 2 sprays each nostril bid x 3 days only

 Antibiotics selectively, for sinusitis

 Can often convert to more standard/less 
expensive/more conventient therapy (newer 
antihitamine alone, nasal CS, allergy shots)  



Asthma

 Second most common cause of cough in adults 

•  Clues that chronic cough is due to asthma: 

– Episodic wheezing, dyspnea , cold or exercise 

induced

– Reversible airflow obstruction 

– Bronchial hyperresponsiveness (test only if needed)

• “Confirmed” by resolution of cough with asthma 
treatment



Cough Variant Asthma 

• 30-60% of patients presenting with chronic cough that 
was due to asthma had cough as their ONLY symptom

 Clues:

- nocturnal cough, exercise induced, after allergen 

exposure

 Bronchoprovocation test: positive
 Negative test exclude asthma but does not rule out steroid-

responsive cough (NAEB)



ASTHMA/Cough Variant Asthma 

Treatment

 Inhaled corticosteroid 

 ICS/LABA combination > 8 weeks

 Leukotriene receptor antagonist



GERD-associated cough

Two mechanisms:

 Distal esophageal acid stimulates vagus nerve

 Laryngopharyngeal reflux (LPR)
 Microaspiration of esophageal contents into the 

laryngopharynx and tracheobronchial tree
 No heartburn
 Usually when upright



GERD

 Suspect GERD when… 
 Heartburn or 
 Sour taste in mouth (Waterbrash)
 Globus or tickle (LPV)

– Reflux can be demonstrated by: 

• 24-hour pH-impedance monitoring 

• Barium x-ray 

• Cough is only symptom in 40-75% of patients



GERD: Life-style modifications

 Stop smoking 

 Avoid alcohol 

 Lose weight 

 Elevate HOB 

 Small meals 

 Avoid fatty/acidic foods 

 Avoid caffeine 

 Avoid – tight clothes, eating < 4 hrs pre-bed, 
recumbency 3 hrs post meal



Treatment

• Antacid therapy ≥ 2 months : 

– Proton pump inhibitor (high dose) 

– H2 blockers less effective 

• Motility therapy: 

– Metoclopromide

Surgery is last resort



Non-Asthmatic Eosinophilic Bronchitis 
(NAEB)

 Eosinophilic airway inflammation WITHOUT variable 
airflow obstruction or airway hyperresponsiveness

• Diagnostic tests:
• Spirometry: normal
• Methacholine challenge: normal
• Sputum or BAL eosinophilia: >3% eosinophils

• Diagnostic/Therapeutic trial:
• Characteristically resistant to bronchodilator but responds 

ICS
• Confirmed diagnosis if responded to ICS, usually > 4 weeks



Other causes (5-10%)

 Bronchiectasis

 Bronchiolitis

 Bronchogenic carcinoma

 COPD

 Foreign body

 Interstitial Lung Disease

 Neuromuscular disease

 Pertussis

 Psychogenic cough (?)

 Sarcoidosis

 Tracheoesophageal fistula

 Tuberculosis

 Zenker diverticulum

 Chronic Cough 
Hypersensitivity syndrome





Cough Suppression Physiotherapy

• Education (avoid triggers, no benefit of excessive cough)

• Laryngeal hygiene (reduce alcohol/caffeine, sips water, avoid

mouth breathing, correct abnormal breathing pattern+ VCD)

• Cough control (chew sweets, forced swallow, huff, distraction)

• Counselling (reinforcement of techniques, modify behaviour,

address adverse symptoms such as incontinence)

Patel A et al; Chronic Resp Dis 2011;8:253-8



Chronic Cough Hypersensitivity Syndrome
- “psychogenic cough”
- “tic cough”

 Laryngeal Sensory 
Neuropathy

 LN responsible for 
causing the 
sensation/urge to 
cough in affected 
patients 

 SELSAP (Surface 
Evoked Laryngeal 
Sensory Action 
Potential) 

 testing of the Superior 
Laryngeal Nerve

Laryngoscope. 2011 Jan;121(1):158-63. doi: 10.1002/lary.21182.
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Placebo Gabapentin

p=0.012

Full Treatment Period

Gabapentin:  randomised controlled trial

Ryan N et al, Lancet 2012:380:1583



“Difficult to treat” unexplained chronic cough

Chest. 2016;149(1):27-44. doi:10.1378/chest.15-1496





Is this the making of a 21st

Century physician?








COPD:
Treatments that Improve Survival

 Quit smoking !!!!

 Use oxygen continuously if:
 p02 < 55
 P02 55 – 59 if polycythemia or pulmonary hypertension

 Lung Transplantation

 Lung Volume Reduction
 If predominantly upper lobe and low exercise capacity

 Lung Cancer Screening



Celli BR, et al.N Engl J Med 2004; 350:1005-1012





About 55% at 5 years



Lung Transplantation for COPD: 
Candidacy

Usually 65 or younger, with progressive disease 
despite aggressive care, BODE 5-6 and:

 FEV1 < 25% of predicted (without reversibility)

 and/or 
 PaCO2 > 55 mmHg
 Pulmonary Hypertension with progressive 

deterioration (cor pulmonale)

 Preference to patients with:
 Elevated PaCO2, cor pulmonale and 02 

dependence



Lung Cancer Screening

 National Lung Screening Trial (NLST)

 Low dose CT chest (LDCT)

 Roughly 1/5th radiation of conventional CT
 15 Chest X-rays
 50 cross country flights
 6 months of natural background radiation



Lung Cancer Screening: CMS approved

 **96% of (+) LDCT findings prove NOT to be cancer

 Reduces lung cancer mortality by 20%
 3 fewer deaths/1000 people screened

 Reduces all cause mortality by 6.7%

 Current recommendation = Yearly LDCT chest:
 Age 55-77
 30 pack-years  or more
 Smoking within the past 15 years





Lung Volume Reduction Surgery (LVRS)



• Upper lobe predominant
• Low exercise tolerance

• Overall • Non-High Risk

• Upper lobe predominant
• High exercise tolerance

National Emphysema Treatment Trial, N Engl J Med 2003; 348:2059-2073



FEV1 < 50%, chronic bronchitis and > 3 exacerbations/y







Currently FDA approved for COPD

Tiotropium/ododaterol LAMA/LABA                     Daily   





GOLD staging of COPD



Global Strategy for Diagnosis, Management 
and Prevention of COPD

Assessment of COPD

Assess symptoms : CAT, mMRC

Assess degree of airflow limitation using spirometry

Assess risk of exacerbations

Assess comorbidities



Combined Assessment of COPD
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Patient is now in one of
four categories:

A:  Less symptoms, low risk

B:  More symptoms, low risk

C:  Less symptoms, high risk

D:  More symptoms, high 
risk

2014 Global Initiative for Chronic Obstructive Lung Disease





Pharmacologic Therapy 
RECOMMENDED FIRST CHOICE
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On the horizon.….



Endobronchial LVRS
Valves
Coils
Biologics (thrombin/fibrin)
Thermal ablation

Spiration

Zephyr





Regenerative therapy for COPD?

 Inducing endogenous stem cells to proliferate and 
differentiate in situ
 Retinoids (all-trans-retinoic acid)
 Others…

 Adding differentiated stem cells
 Stem cells differentiated to Type II pneumocytes in vitro
 Embryonic stem cells

 Autologous (mesechymal) stem cells

 Adverse effects: Sarcomas and Fibrosis



????????????



THANK 
YOU
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