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• Upon completing this session, participants will be able to:

• 1.       Define chronic cough;

• 2.       Learn an algorithmic approach to diagnosing chronic cough; and

• 3.       Review management strategies to some of the causes of chronic cough.



Cure for a Cough

• The owner of a drugstore walks in to find a guy leaning 
heavily against a wall with an odd look on his face.

• The owner asks the clerk, "What's with that guy over there by the wall?“

• The clerk says, "Well, he came in here at 7 A.M. to get something for his cough. I 
couldn't find the cough syrup, so I gave him an entire bottle of laxatives.“

• The owner says, "You idiot! You can't treat a cough with laxatives!“

• The clerk says, "Oh yeah? Look at him—he's afraid to cough!"



Canadian Data

2022-10-03 7



ACCP cough guidelines 2018

• In an arbitrary fashion, cough is classified as:

• • Acute (less than 3 weeks in duration)

• • Subacute (3 to 8 weeks)

• • Chronic or persistent (>8 weeks)

Irwin RS et al. Diagnosis and management of coughClassification of Cough as a Symptom in Adults and Management Algorithms
CHEST Volume 153, Issue 1, Pages 196-209 (January 2018) 

DOI: 10.1016/j.chest.2017.10.016



Figure 3 
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Figure 5 
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Figure 6 
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What happens in your setting?

• Does everyone you see with chronic cough come in with 

a failed trial of a puffer?



• In many cases people with cough lasting longer than three weeks are 

given inhaled corticosteroids (ICS), which are commonly used to treat 

asthma and other diseases involving airway inflammation.

• This review has shown that the effects of ICS for subacute and chronic 

cough are inconsistent!

• International cough guidelines recommend that a trial of ICS should only 

be considered in patients after thorough evaluation including chest X-ray 

and consideration of spirometry and other appropriate investigations.

Johnstone KJ, Chang AB, Fong KM, Bowman RV, Yang IA. Inhaled corticosteroids for subacute and chronic cough in adults.
Cochrane Database of Systematic Reviews 2013, Issue 3. Art. No.: CD009305.



Chronic Cough: message one

• Common things are common

• Patients who do not respond frequently have more than one cause

• GERD causes cough.

• Post-infectious  cough is common

– but what does this mean??



Chronic Cough: message two

• You can find almost every cause of cough with three steps

• History (including meds), Physical and CXR

• Diff dx with normal CXR (>95% ): Asthma, UACS, GERD or infection

• Reasonable to give trials of therapy 



Causes of Chronic Cough after big three: Asthma, 
GERD, UACS 

• Non-asthmatic eosinophillic bronchitis

• Post infectious causes-- both bacterial and viral respiratory 
pathogens

• Complications of drug therapy

• Airway disorders– Chronic Bronchitis due to its various causes, 
Bronchiectasis, Neoplasms and foreign bodies

• Parenchymal lung disorders– Interstitial diseases, lung abscess, 
chronic infections, CHF

• Aspiration due to glottic insufficiency

• Zenkers diverticulum

• Neurogenic cough (post viral vagal neuropathy)

Kaplan A. A 54 year-old man with a chronic cough – A primary care perspective from Canada. Prim Care Respir J 2012;21(3):342-343.
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Upper Airway Cough Syndrome (UACS)

• Signs (may be absent): inflamed nasal mucosa, 
secretions in posterior oropharynx, ‘cobblestone’ of 
nasopharynx

• Consider underlying causes: allergies, chronic sinusitis, 
overuse of alpha-agonist nasal sprays

• Diagnostic/Therapeutic trial: 1st generation oral anti-
histamine/decongestant combination/nasal ICS for 1-2 
weeks (NOT nasal decongestants > 3 days!)





What if there is a stuffy nose?



Diagnosis

• Anterior rhinoscopy

• Nasal endoscopy



Nasal Polyp



What is this?



How about this?



AR Treatment Guidelines

LTRAs: leukotriene receptor antagonsists
*Step up if there is no response or incomplete response to treatment, regardless of class
†LTRAs may be used in class III and IV, but there is less supporting evidence
**Oral steroids may be considered for class II (severe intermittent), but there is little supporting evidence

*

Class I Class II Class III Class IV

Allergen / irritant avoidance

Oral H1 antihistamines

Intranasal corticosteroids

LRTAs†

Oral steroids

Immunotherapy

Surgery

Adapted from: Small P, et al. J Otolaryngol 2007; 36 (Suppl 1):S5-S27.



Use Spirometry!



Gastroesophageal Reflux Disease (GERD)

• Reflux can be the cause of the cough or its consequence.

• It may or may not cause typical symptoms such as 

heartburn, sour taste in mouth or regurgitation. 

• Cough may be the ONLY symptom (in as many as 40%!)

• Responsible for approximately 25% of cases.



Chronic Bronchitis

• Chronic bronchitis is defined as a cough with sputum 

expectoration for at least 3 consecutive months for at least 2 

consecutive years.

• Can exist in absence of COPD

• New term: PRISM: Preserved Respiratory Function in 

Symptomatic Smokers  (topic for another day!)



Non-asthmatic eosinophilic
bronchitis (NAEB)

• Difficult diagnosis for the primary care physician to make. 

Patients present with bronchial eosiniophilia on sputum 

analysis, without bronchial hyperresponsiveness. 

• The cough may respond to inhaled corticosteroids, like in 

asthma, but sometimes however requiring oral steroids.



Non-Asthmatic Eosinophilic Bronchitis (NAEB)

• Eosinophilic airway inflammation WITHOUT variable airflow 
obstruction or airway hyperresponsiveness

• Diagnostic tests:

- Spirometry: normal

- Methacholine challenge:     

- normal

- Induced sputum: >3% eosinophils



Asthma vs. NAEB:
Different localization
Mast cells in smooth
muscle of  asthma
only on bronchial 

biopsy

Brightling et. Al. NEJM 2002;346:1699

Diagnostic: bronchial biopsy

Sputum eosinophils another potential diagnostic option
Not very available, though

http://content.nejm.org/content/vol346/issue22/images/large/05f2.jpeg


NAEB: tough problem!

• One year follow-up of 367 patients with normal lung 
function and eosinophilic inflammation noted that:

• 55 percent remained symptomatic 
with normal lung function, 

• 32 percent were free of symptoms

• 13 percent developed asthma 



A) Prescribe a 1st generation antihistamine/decongestant

B) Prescribe an inhaled corticosteroid for asthma

C) Order an induced sputum to look for eosinophils

D) Order a chest x-ray

E) All of the above

A 67 y/o man, life-long non-smoker, complains of 12 weeks of non-productive 
cough.  He’s had a couple of “colds” this winter, but this cough is ‘different’.  He 
has no current nasal or sinus symptoms, rarely has heartburn, and never 
wheezes. He’s on no meds. Vitals and physical exam are normal. Your next step 
would be:

Case ONE 



10-20% of lung cancer occurs in never 
smokers!
Also: A new cough or a recent change in 
chronic "smoker's cough" 
A cough that persists more than one 
month following smoking cessation 
Hemoptysis that does not occur in the 
setting of an airway infection
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All that coughs is not UACS, Asthma, GERD, 
or NAEB!



A) Prescribe an inhaled corticosteroid for asthma

B) Order an induced sputum to look for eosinophils

C) Give nasal ICS for possible post nasal drip

D) All of the above

E) None of the above

A 67 y/o man, life-long non-smoker, complains of 12 weeks of non-
productive cough. He has no current nasal or sinus symptoms, rarely has 
heartburn, and never wheezes. He has no fever or chills or night sweats. 
He has a history of treated hypertension. Vitals and physical exam are 
normal.  CXR is normal. Your next step would be:

Case Two:  L. Tase
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ACE-inhibitor therapy

• Angiotensin converting enzyme (ACE) inhibitors 

(enalapril, captopril, lisinopril, ramipril, etc.)

• Dry cough in 3-30% patients

• Spirometry Normal

• NOT more common in asthmatics

• Begins 1 week to 6 months after drug started

• Usually resolves 1-7 days after stopping therapy, but can 

take 4 weeks



Sometimes it can even be an ARB!
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Chronic Cough, continued:



Bronchiectasis



• Eg Aerobika, Flutter,  Acapella

• Helps relieve mucus

Airway Clearance devices

Airway with a mucus plug, normal 
exhalation with no positive 

expiratory pressure applied.  Airway 
stays closed.

Airway with positive expiratory

pressure applied.  Airway is 
opened allowing pressure to build 

behind the mucus plug.

Airway with oscillating positive expiratory 
pressure applied.  Airways stay open 

allowing pressure to build behind the mucus 
plug while vibrations help thin, shear and 

mobilize mucus.



• Consider other conditions like Rheumatoid Arthritis and Systemic 
Sclerosis

• Consider meds: Amiodarone, Methtrexate and Macrobid

• If all negative may be idiopathic, called IPF or Idiopathic 
Pulmonary Fibrosis

Interstitial lung disease



Idiopathic Pulmonary Fibrosis

•Velcro like crackles
•Important to consider
this diagnosis in chronic
coughers, 

•Do not just treat with puffers, 
Do spirometry!!



Laryngotracheal Aspiration
A common problem in LTC!!

• A good history essential

• Observe drinking 3 to 6 oz of water

• Chest X-ray usually makes the diagnosis

• Those with oral-pharyngeal dysphagia, an evaluation is indicated by a 

speech-language pathologist is best

• Patients with dysphagia may need videofluoroscopic swallow evaluation

• Nutritional advice and exercises help some



Could be brachiomalacia?
• Abnormally soft or pliable tracheal cartilages. 

• Excessive narrowing may occur during exhalation, 

• Classification of the condition is based on the anatomic area that is involved (eg, 
tracheomalacia, tracheobronchomalacia, bronchomalacia).

• Clinical signs: stridor, wheezing, respiratory distress, and hyperinflation, either diffuse or 
localized. 

• Cough usually disappears during  sleep, and growth is not impaired but become evident 
during agitation or respiratory infections. 

• Diagnosis is established by airway fluoroscopy or flexible fiberoptic bronchoscopy. 



Normal 
Laryngoscopy

Mild Severe



What if your patient 

• also had night sweats, weight loss and hemoptysis?



Did you know?

• There is an increased risk of TB in those on long term ICS?

• If radiologic evidence of past TB (granuloma, scars etc) the 

hazard ratio is 27X!1

• Normal CXR, the hazard ratio is still 10X1

• In Canadian database study: the risk was doubled in those on 

ICS>1,000 ug/day2

• Remember Nontuberculous mycobacteria (NTM)
1. Kim et al. ICS is associated with increased TB risk. CHEST 2013; 143(4): 1018-1024  (FROM KOREA!)
2. Brassard et al. ICS and Risk of TB in Patients with Respiratory Diseases. American Journal of Respiratory 
and Critical Care Medicine, Vol. 183, No. 5 (2011), pp. 675-678. (from CANADA!)



Consider also

• Aspiration of foreign body

• Pertussis, caught from grandchild

• Other infections caught from staff or family..
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Pertussis: Clinical Phases
Typical Course of Pertussis

Tozzi A.E.; Diagnosis and management of pertussis; CMAJ 2005;172(4):509-15
http://www.cdc.gov/vaccines/pubs/pinkbook/pert.html   accessed  October 05, 2013

Paroxysmal

Cough 
Cough Paroxysmal 
Cough Whooping 
Vomiting 
Cyanosis 
Apnea

Incubation
7-10 days 01 02 03 04 05 06 07 08 09 1000 weeks to months

Paroxysmal Cough 1-6 weeks ConvalescenceCatarrhal  

*The illness can be milder and the typical "whoop" absent in children, teens, and adults who have been vaccinated with a pertussis vaccine.

Catarrhal:
Mild cough
Runny nose
Mild fever
Apnea in infants

Convalescent:
Cough 
less paroxysmal 
disappears 
in weeks to months



• The whoop is often absent in adults and in infants less than
6 months old. Initially dry, the cough becomes productive    
of a clear tenacious mucus

• Paroxysms are sometimes associated with episodes of syncope and 
vomiting. The paroxysmal stage is followed by up to 2 months of  
coughing episodes, probably secondary to damage to the epithelial 
cells of the upper respiratory tract and from toxins produced by 
the bacillus.



Pertussis: Contagious* Period

Tozzi A.E.; Diagnosis and management of pertussis; CMAJ 2005;172(4):509-15
http://www.phac-aspc.gc.ca/id-mi/pertussis-coqueluche-eng.php    2013 October 02 

Incubation
7-10 days 01 02 03 04 05 06 07 08 09 1000 weeks to months

most contagious 

• Pertussis is most contagious during the first 2 weeks when 
symptoms resemble those of a common cold. 

• Contagiousness declines rapidly after that, but may last up 
to three weeks. 

• Patients are no longer infectious after  5 days of treatment 
with appropriate antibiotics.

*Older persons often source of infection for children.



Pertussis: Nasopharyngeal Swab*

Tozzi A.E.; Diagnosis and management of pertussis; CMAJ 2005;172(4):509-15
http://www.cdc.gov/vaccines/pubs/pinkbook/pert.html 2013 October 02 

Incubation
7-10 days 01 02 03 04 05 06 07 08 09 1000 weeks to months

plated directly on selective media. 

posterior nasopharynx - not the throat
Dacron or 

calcium alginate not cotton 

*Isolation rates are highest during the first 3 to 4 weeks of illness (catarrhal and early paroxysmal stages).

isolation rates are highest 



Pertussis:Treatment

Erythromycin
Azithromycin
Clarithromycin
Trimethoprim-sulfamethoxazole

Maintaining high vaccination coverage rates among preschool children, 
adolescents, and adults and minimizing exposures of infants and persons at 
high risk for pertussis is the most effective way to prevent pertussis.

Antibiotic Therapy

http://www.cdc.gov/vaccines/pubs/pinkbook/pert.html
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5414a1.htm?s_cid=rr5414a1_e  accessed 2013 October03



Dx Pertussis
Treated with Macrolide, but…

Recommendation: NACI recommends that immunization with 
Tdap vaccine should be offered in every pregnancy, 
irrespective of previous Tdap immunization history (Strong 
NACI Recommendation). NACI concludes that there is good 
evidence to recommend immunization (Grade A Evidence)
Routine maternal Tdap immunization during pregnancy will 
provide a more robust and complete protection against 
pertussis in infants compared to immunization during outbreak 
settings only.



Case 4

• 73 year old woman in Nursing home

• Cough x 8 weeks

• Wet cough, but non-productive

• Fever initially, now intermittent

• Has had two courses of antibiotics 

• CXR shows RLL infiltrate

• Speech pathologist did a barium swallow showing aspiration

• Family meeting re G Tube placement?



Case 5

• 68 year old woman

• Widowed, husband passed  with brain tumor

• NIDDM, beta thalassemia trait

• Not on ACE or ARB or Beta blocker

• Cough x 8 weeks

• No travel

• CXR, CT, Spirometry/PFTs normal

• Bronchoscopy showed ++ eosinophils on lavage -> NAEB

• Only thing that gets her better when she worsens is Oral Steroid course....messes up 
her Diabetes!



Case 6

• 73 year old male 

• Cough for many weeks, 

which was treated with inhalers.

• Appropriately immunized

• On presentation he had intermittent cough some wheeze and occasional 

stridor





The gastric 

bubble



American society of Pediatric Otolaryngology





What about Post Covid?
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•In summary, clinical experience in the early aftermath of 
the first wave of the COVID-19 pandemic indicates that 
postviral chronic cough is neither a frequent nor 
debilitating residual effect.
• The symptoms of fatigue, dyspnea and chest 
tightness/discomfort have been reported with 
significantly greater frequency than cough. 

Thankfully, most get better!!

George PM, et al. Thorax 2020;75:1009–1016. doi:10.1136/thoraxjnl-2020-215314



Still symptomatic with dyspnea post Covid

2022-10-03 68

Repeat CT re interstitial fibrosis
Consider CTEPH..do they have persistent
Pulmonary emboli?
Dyspnea is subjective:
Could be autonomic dysfunction
Could be fitness
Could be psychologic
May be debilitating even with no 
pathology!
Send for Pulmonary Rehabilitation!

Normal
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Questionnaire to assist diagnosis

2022-10-03 71



2022-10-03 72



Spiro post Covid in symptomatic woman

2022-10-03 73

NO symptoms pre Covid
Clear airway obstruction
With reversibility
Underlying Asthma!!
Treat the asthma!!



Case 7

• 64 year old man with lung cancer

• Cough is bothersome symptom

• Cannot sleep

• Now what?



What is not a treatment options for cancer related 
cough?

1) Oral steroids

2) Neuropathic treatments like Gabapentin/ nebulzied Lidocaine

3) Treat the comorbidities (eg. COPD)

4) Opioids

5) Expectorant



Molassiotis A. Chest 2017; 151: 861-874.



Treatment pyramid for the management of cough
in patients with lung cancer

Molassiotis A. Cough (London, England) 2010; 6: 9.



• Successful use of gabapentin at usual doses to treat cough in cancer 
patients

• With minimal side effects
• Gabapentin may be a useful addition to the symptom management 

toolbox for palliation of cancer symptoms.

Razzak R. J Pain Palliat Care Pharmacother 2017; 31: 195-197.



Treat the cause
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Primary Care steps
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Mechanisms of Cough



It is all about the nervous system!!

• Post Viral Vagal Neuropathy
subsequently called Cough Hypersensitivity Syndrome

• Now other terms:

• RCC: Refractory Chronic Cough

• UCC: Unexplained Chronic Cough

2022-10-03 82



Chronic cough:
Vagal neuropathy??

Jeyakumar et. al. Laryngoscope 116: 2108, 2006



Mediated by Vagus nerve
but different sensory nerves

sensory
acid and mechanical



Neuropathic pain and neuropathic cough??



Sensations leading to cough;
hint for neuropathic cause??
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Have you ever tried to stop coughing?



Functional MRI shows changes!



Cough suppression is an issue!
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Current Treatment Options for RCC/UCC

Name/Dose Mechanism Pros Cons

Speech Therapy Teaches cough suppression, avoid 
triggers, laryngeal exercises 

No side effects
Patient led

Access, Cost, Requires patient motivation
Limited subjective improvement beyond initial 3-4 month treatment 
period
1 study of 24-hr cough frequency (LCM)

Low-Dose Morphine 
(5-10mg M/R)

delta, kappa, and mu-opioid 
receptors

Fast onset
1-2 week trial 

Nausea, drowsiness, unsteadiness, tolerance, addiction, stigma, 
constipation 
1 RCT with subjective endpoint

Pregabalin
(max 150mg BID)

α2δ-2 subunit of presynaptic 
voltage-gated calcium channels

BID Dosing
Can start very low 
doses and titrate up

Drowsiness, hallucinations, suicidal ideation, weight gain, hair loss, difficult 
weaning off, 150mg BID rarely tolerated
1 RCT with SPT, no improvement on objective coughs

Gabapentin
Max 300mgTID

α2δ-1 and α2δ-2 (low affinity) TID Dosing
Can start very low 
doses and titrate up

Unsteadiness, dry mouth, nausea, sleepiness
1 RCT with subjective endpoint
Cough monitoring for 1-hour only

Amitriptyline
10mg -25mg OID

TCA, serotonin/noradrenaline re-
uptake inhibitor

Might help depression, 
anxiety

Tremor, dry mouth, weight gain, 
1 uncontrolled study with unvalidated subjective endpoint



Neuronal Pathways Controlling Cough / Targets: P2X3 
New therapy coming 

•P2X3 receptors are ligand 
gated ion channels expressed in 
C-fiber afferent neurons in the 
lung

•These neurons are activated 
and sensitized by ATP

•Under pathological conditions, 
C-fiber afferents become hyper-
sensitized and may fail to return 
to a quiescent normal state

•MK-7264 (Gefapixant) is a P2X3 
antagonist that blocks the 
activation of these afferents by 
ATP

N Engl J Med 2016;375:1544-51.
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Gefapixant Phase 3 data…drug not yet approved



In Specialist Care

Canadian Journal of Respiratory, Sleep and Critical Care Medicine (accepted)



Cough syrups...careful!!



Summary

• Chronic cough is a common miserable condition.

• Approach is history (including meds and travel), physical 

exam …then..

• CXR, spirometry, FENO? will give you most of the answers!

• Next tests depend on clinical considerations and failure of first 

line therapies

• Remember, there may be a combination of causes!!



• Asthma/eosinophilic airway syndrome are common and generally steroid 

responsive

• FeNO has value in the clinic (Yi F et al. Chest 2016; 149(4): 1042-1051; Price 

D et al. Lancet Respiratory Medicine 2017)

• Negative tests for bronchial hyper-responsiveness and eosinophilia – no 

steroids!

Just give ICS, Right?



• FPAGC tools, cough algorithm  at www.fpagc.com

• CTS led by Dr.Louis Phillipe Boulet educational program

on cough at:

https://chairecoeurpoumons.learnworlds.com/course?courseid=cough-program

Resources

http://www.fpagc.com/
https://can01.safelinks.protection.outlook.com/?url=https://chairecoeurpoumons.learnworlds.com/course?courseid=cough-program&data=04|01|lpboulet@med.ulaval.ca|4fd07da6053e4280730708d968abc124|56778bd56a3f4bd3a26593163e4d5bfe|1|0|637655909147352387|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0=|1000&sdata=XK0Yi8NW729KF15xli62PzC/2JqT1Is4GRe+jxKqDjg=&reserved=0


Article worth reviewing!!



Proposed Primary Care Approach to Assessing Adults with Chronic Cough 

❑ Asthma

❑ Testing: Spirometry

❑ Exploratory initial treatment 

per guidelines if indicated

❑ GERD

❑ Exploratory initial treatment 

per guidelines if indicated 

- Consider initiating referral to secondary 

care while waiting for testing/treatment 

results

- Assess if treatment resolved chronic cough

❑ Consider other potential causes / 

additional investigations

❑ Consider possibility of >1 cause

❑ Assess adherence to treatment of 

potential underlying conditions 

❑ Re-evaluate patient for (subtle) 

symptoms

❑ Continue to support your patient through 

their journey

Primary Investigations

To aid in diagnosis and/or referral

Work-up for potential underlying 

conditions (Reassess in 4-6 weeks at least)

Assess for and treat as needed (alone or 

in combination)

While patient waits to be seen 

by specialist
To expedite future diagnosis

Kaplan A. 

Adapted from 2018 ACCP Guidelines

Irwin RS et al. Chest 2018;153(1):196-209

ACE, angiotensin-converting enzyme; ECG, electrocardiogram; HRCCT, high resolution computed tomography; GERD: gastro-esophageal reflux 

disease, NAEB: non-asthmatic eosinophilic bronchitis, UACS: upper airway cough syndrome, PNDS: post-nasal drip syndrome; UACS, upper airway 

cough syndrome

➔

➢ Hemoptysis

➢ Smoker >45 years with new cough, cough change  or coexisting voice disturbance

➢ Age 55-80 years: 30 pack-year smoking history + current smoker or quit <15 years ago

➢ Prominent dyspnea, especially at rest or at night

➢ Hoarseness

➢ Systemic symptoms, including fever, weight loss, peripheral edema with weight gain

➢ Trouble swallowing while eating or drinking

➢ Vomiting

➢ Recurrent pneumonia

➢ Abnormal respiratory exam and/or chest radiograph coinciding with duration of cough

Red flags for more severe issues

Cough 

persists

Additional investigations (depending on access to testing)

➢ 24-hour esophageal pH monitoring

➢ Endoscopic/videofluoroscopic

swallow evaluation

➢ Barium esophagram / modified barium 

swallow

➢ Sinus imaging

➢ HRCT

➢ Bronchoscopy

➢ Cardiac workup (ECG, Holter monitoring, 

Echo)

➢ Environmental / occupational assessment

➢ Uncommon causes?

Other potential causes

of chronic cough (often 

assessed in secondary care), 

including

❑ Consider duration of symptoms (chronic 

cough definition >8 weeks)

❑ Review Red Flags (see below)

❑ Review medical history, including 

potential triggers:

❑ Smoking, ACE inhibitors, 

sitagliptin? 

❑ Occupational/environmental 

issues or travel exposure?

❑ Perform physical exam

❑ Complete chest radiograph

Cough 

persists

• UACS

• NAEB

• Bronchiectasis



Chronic Cough

• Don’t just give ICS!
• Make the diagnosis!

• for4kids@gmail.com
• www.fpagc.com

mailto:for4kids@gmail.com

