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Learning Objectives

* Upon completing this session, participants will be able to:
« 1. Define chronic cough;

* 2. Learnan 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. |
couldn't find the cough syrup, so | 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!"
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Canadian Data

High prevalence of chronic cough in
the Canadian Longitudinal Study of Ageing
(CLSA)

Overall Prevalence of 16% at baseline
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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



Acute Cough

Y

History and physical

( ) examination, ask about a
Life-threatening _ environmental and = Non-life-threatening
diagnosis - A occupational factors o diagnosis
Q J and travel exposures \
l + investigations
(& A ) S =
Pneumonia, severe
exacerbation of asthma Red - : h — =
or COPD, PE, heart flags ( Infectious )4— ( Exacerbation of pre-existing condition ]
failure, other serious
disease
. J

A4 Y Y

[ u:n | | u;;'rl | [Ast;:maj [Bronchiectasis) [UACSJ [copoj [Ot‘I:er]

Evaluate
and treat first *

[ Acute Bronchitis J T ~ Red Flags = )

\ 4 - Hemoptysis

- Smoker > 45 years of age with a new cough,
change in cough, or coexisting voice disturbance

- Adults aged 55-80 years who have a 30 pack-year
smoking history and currently smoke or who have
quit within the past 15 years

- Prominent dyspnea, especially at rest or at night

Consider TB in
endemic areas
or high risk

- Hoarseness
- Systemic symtoms
( ) e Fever
Reminders e Weight loss

e Peripheral Edema with
weight gain
Trouble swallowing when eating or drinking
Vomiting
Recurrent pneumonia

Abnormal respiratory exam and/or abnormal
chest radiograph coinciding with duration of coughj

1. Check for F - see adjacent box
2. Routinely assess cough quality of life
or cough severity with validated tool

3. Routinely follow up with patient in 4-6
weeks
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4

Irwin RS et al. Classification of Cough as a Symptom in Adults and Management Algorithms
&£ CHEST Volume 153, Issue 1, Pages 196-209 (January 2018)
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Subacute Cough ]

Pneumonia, Hls?ory St
e evore Physical Exam
= Postinfectious Ask about
exacerbation of
or red flagsr—, Not Workup same as
SISt Ol GO D life-threatenin environmental and postinfectious chronic cough
PE, heart failure, : hillo) 2 g
= diagnosis occupational
other serious e
cEchase travel exposures
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4-[ New onset or exacerbation of pre-existing condition
treat first
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[ UACS ] | Asthma] | GERD J | Bronchitis] | Bronchiectasis] [ Other I

Evaluate

COPD l
[ NAEB ] [ AECB/COPD |

Postinfectious

™ Red Flags ™
- Hemoptysis
- Smoker > 45 years of age with a
™ Reminders new cough, change in cough, or
) S coexisting voice disturbance
1. Check for = - see adjacent box = el st = ¥ i P
5 s B have a 30 p -year g
2. Routinely assess cough quality of life history and currently smoke or
or cough severity with validated tool who have quit within the past 15
3. Routinely follow up with patient in 4-6 years
weeks - Prominent dyspnea, especially at
rest or at night
- Hoarseness
[ Sy ic sy
= Fever
- Weight loss
- Peripheral Edema with
weight gain
- Trouble swallowing when eating
or drinking
- Vomiting
- Recurrent pneumonia
- History Abnormal respiratory
exam and/or abnormal chest
radiograph coinciding with duration
of cough
- g

Consider TB in
endemic areas
and in high risk
groups

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

!

History to include:
= Red flags

A cause of

Life-
threatening
condition M=

Investigate
and treat

= Occupational /
Environmental

Physical Exam
Chest radiograph

I

cough is Issues
suggested or * Travel Smoking
concern for Exposures ACEI

Sitagliptin

Inadequate
response to
optimal treatment, Follow
up 4-6 weeks

< M < C. to Ci ie =
Upper Airway Cough Syndrome (UACS)
secondary to rhinosinus diseases
Consider:

= Sinus imaging

= Nasopharyngoscopy

= Allergy evaluation or empiric treatment
Asthma

Discontinue
for at least 4
weeks

No response at
4-6 week follow
up

Ideally evaluate:
= Spirometry
= Bronchodiiator reversibility

= Bronchoprovocation challenge Initial Treatments

= Allergy evaluation or empiric treatment = UACS - AVD
Non-asthmatic Eosinophilic Bronchitis = Asthma — ICS, BD,
(NAEB) LTRA, trigger
Ideally evaluate: avoidance

= Sputum eosinophilia = NAEB — ICS. Trigger

= Fraction exhaled nitric oxide (FENO)
= Allergy evaluation or empiric treatment
G h 1 Reflux Di (GERD)
Physiologic testing for refractory patients
Initial treatment to include:

= More than acid suppression

avoidance

GERD —PPI.
diet/lifestyle changes
(Treatment of GERD
should not be limited
to acid suppression)

Inadequate

nse to
optimal treatment, follow
up 4-6 weeks

Further Investi s to consi
= 24h esophageal pH / Impedance monitoring
= Endoscopic and/or videofluoroscopic swallow evaluation
= Barium esophagram / Maodified barium swallow
= Sinus Imaging
- HRCT
= Bronchoscopy
* Cardiac Work-up (ECG, Holter Monitoring, Echo)
= Environmental / Occupational Assessment
= Consider uncommon causes
- N
|| tant R s ™ Red Flags ™=
—
= Check for red flags ™ and address them — see Red = Hemoptysis
Flags box ~ Smoker > 45 years of age with a new cough, change
= Optimize therapy for each diagnosis in gh, or g i distur
= Check compliance during regularly scheduled and = Aduits aged 55-80 years who h a 30 K-y
frequent follow ups (assess for patient barriers to v tly or who have
enactment or receipt of instructions) quit within the past 15 years
= Due to the possibility of multiple causes, maintain all P lysp D lly at rest or at night
partially effective treatment =~ Hoarseness
= Routinely assess for environmental and occupational ~ Sy i
factors = Fever
= Routinely assess cough severity & quality of life with = Weight loss
validated tools - Per 1 Ed: with ght gain
= Routinely follow up with patient in 4-6 weeks {2081 swall a g or dr
= Consider a referral to a Cough Clinic for refractory cough = Vomiting
- pneumonia
= Abnormal respiratory and/or mal
radiograph coinciding with duration of cough
L J

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




What happens in your setting?

* Does everyone you see with chronic cough come in with
a failed trial of a puffer?



0O Cochrane <.

Better health.

Inhaled corticosteroids for subacute and chronic cough in

adults (Review)

Johnstone KJ, Chang AB, Fong KM, Bowman RV, Yang IA

* 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
e 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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= Red Flags =

Hemoptysis

Smoker > 45 years of age with a new cough,
change in cough, or coexisting voice disturbance

Adults aged 55-80 years who have a 30 pack-year
smoking history and currently smoke or who have
quit within the past 15 years

Prominent dyspnea, especially at rest or at night
Hoarseness

Systemic symtoms
 Fever
» Weight loss
* Peripheral Edema with
weight gain

Trouble swallowing when eating or drinking
Vomiting
Recurrent pneumonia

Abnormal respiratory exam and/or abnormal
chest radiograph coinciding with duration of coug

"




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

Normal Moderate Severe Obstructive



Nasal Polyp




What is this?




How about this?




AR Treatment Guidelines

Class | Class I Class Il Class IV
Surgery

Immunotherapy

I Oral seroids

LRTAST

Intranasal corticosteroids
Oral H,; antihistamines
Allergen / irritant avoidance

LTRASs: leukotriene receptor antagonsists
*Step up if there is no response or incomplete response to treatment, regardless of class
TLTRAs may be used in class Il and IV, but there is less supporting evidence

**Qral steroids may be considered for class Il (severe intermittent), but there is little supporting evidence
Adapted from: Small P, et al. J Otolaryngol 2007; 36 (Suppl 1):S5-S27.
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Use Spirometry!

‘ Official Publication of
l~ * The College of
l‘/7 Family Physicians of Canada
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Family physician practizsing in Richmond Hill, Ont, anu g to /
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Matthew Stanbrook, MD do./. / tbe /VU
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/7 e/"s ™ managing asthma patients?

Staff physician in the Division of Respirelogy at Torento Western Hospital in

Cet article est disponible en francais. Voyez "Les médecins de famille doivent-ils utiiser la spirométrie dan-

asthmatigues7".

IAY)
Author information & Copyright and License information = Disclaimer /ng !
Q/y
]

This article has been cited by other articles in PMC.

Asthma 1s a chronic (often lifelong) vet variable disease that, clinically, often resembles many other similar
conditions. Consequently, objective measurements of lung function are necessary for initial diagnosis as

well as long-term momnitoring. All current asthma gl.1idr:li.nr:sl_2 recommend this.



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

- Spirometry: normal | ‘ & * ‘

- Methacholine challenge: 0 - ‘
- normal = ' ‘ |

- Induced sputum: >3% eosinophils b L =8 hd

Diagnostic tests:




Diagnostic: bronchial biopsy

Asthma vs. NAEB:

St Different localization
L Mast cells in smooth
muscle of asthma
only on bronchial

biopsy

Sputum eosinophils another potential diagnostic option
Brightling et. Al. NEJM 2002;346:1699 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:

* 535 percent remained symptomatic

with normal lung function,

* 32 percent were free of symptoms
* 13 percent developed asthma




Case ONE

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:

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



Prevalence of

<

H Above 15.0%

M 10.1%- 15.0%

5.1% - 10.0%
. 5 0.0% - 5.0%
n v/

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

Radon in Canada
!’opulation-\{\leighted Percentage .Of Canadians Living



CHRONIC COUGH
(=8 WEEKS)

id entifiad

Inwestigate and treat Possible cause of cowgh J—~7

sSmoking, Dhisoomn timnuse
use of ACEls

|

Inadeguate response = Upper aireay couwgh symdrome (WACS]) o mpiric treatrmant
to optimal treatmant

= Asthma: evaluate if possible (spirometry, bronchodilator
reversibility test, bronchial provocation testh or treat ermpirically

= Mon-asthmatic eocsinophilic bronchitis (NAEB]:
lock for esimophils in sputam; if not presant, treat ampincally

= Gastroesophageal reflux dissase (GERD]: empiric trestment

!

Inadequate responss to optimal treatmeant

l

COMPFLEMENTARY INVESTIGATION OR REFERRAL TO SPECIALIST Important general
consideratiomns:
« 24 howr esophageal pH monimoring
= Endosoopic or videoflworosoopic evaluation = GWTEﬂ'Eme for
of swallowsiineg each diagnosis
« Ezophageal ransit study Werify commpdizmce with
OTHER EXAMIMNATIOMNS - Sinus imaging therapy

T OONSIDER: _
~ Hiiglhs-rescdutican chest T scan Because of thie possibility of

meore thean 1 cause, continuse
Erornecheoscopy r= T "
- Echocardic-gram treatrmerTis
« Envirconmentzl evalestion

« Consider the possibility of other rare cawses

_




Investigate

Inadequate
response to
optimal treatment, Follow
up 4-6 weshks

Inadequate

A cause of
cough i=
suggested or
concern for
Life-
threatening
condition ==

Chronic Cough

History to include:
= Red flags ==

= Occupational /
Environmental
le=ues

= Trawvel
Exposures

Phy=ical Exam

Chest radiograph

Smaoking
ACEI
Sitagliptin

Discontinue
for at least 4
A weeks

4 Most Common Causes to Consider:

Upper Airway Cough Syndrome (UACS)
secondary to rhinosinus diseases
Consider:

= SinuUs imaging

» Masopharvngoscopy

= Allerngy evaluation or empiric treatment
Asthma
Ideally evaluate:

= Spirometry

= Bronchodilator reversibility

= Bronchoprovocation challenge

= Allergy evaluation or empiric treatment
Mon-asthmatic Eosinophilic Bronchitis
(NAEB)

Ideally evaluate:

» Sputum eosinophilia

» Fraction exhaled nitric oxide (FENOY)

» Allergy evaluation or empiric treatment
Gastroesophageal Reflux Disease [GERD)
Physiologic testing for refractory patients
Initial treatment to include:

= More than acid suppression

Mo response at
4-6 week follow
up

Initial Treat I

« UACS — AD

= Asthma — ICS, BD,
LTRA, trigger
avoidance

« NAEB — ICS, Trigger

avoidance

= GERD —PFI,
diet/lifestyle changes
(Treatment of GERD
should not be limited
to acid suppression)




All that coughs is not UACS, Asthma, GERD,
or NAEB!




Case Two: L. Tase

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:

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



Investigate

Inadequate
response to
optimal treatment, Follow
up 4-6 weshks

Inadequate

A cause of
cough i=
suggested or
concern for
Life-
threatening
condition ==

Chronic Cough

¥

History to include:

= Red flags ==

= Occupational /
Environmental
lzsues

= Trawvel
Exposures

Phy=ical Exam

- Chest radiograph

Sitagliptin

4 Most Common Causes to Consider:

Upper Airway Cough Syndrome (UACS)
secondary to rhinosinus diseases
Consider:

= SinuUs imaging

» Masopharvngoscopy

= Allerngy evaluation or empiric treatment
Asthma
Ideally evaluate:

= Spirometry

= Bronchodilator reversibility

= Bronchoprovocation challenge

= Allergy evaluation or empiric treatment
Mon-asthmatic Eosinophilic Bronchitis
(NAEB)

Ideally evaluate:

» Sputum eosinophilia

» Fraction exhaled nitric oxide (FENOY)

» Allergy evaluation or empiric treatment
Gastroesophageal Reflux Disease [GERD)
Physiologic testing for refractory patients
Initial treatment to include:

= More than acid suppression

Discontinue
for at least 4
weeks

Mo response at
4-6 week follow
up

Initial Treat I

« UACS — AD

* Asthma - ICS, ED,
LTRA, trigger
avoidance

« NAEB - ICS, Trigger
avoidance

« GERD —PPFI.
diet/lifestyle changes
(Treatment of GERD
should not be limited

to acid suppression)




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!

American Journal of Health-System Pharmacy

Copyright © 2000 American Society of Health-System Pharmacists, Inc. All rights reserved.

Volume 57(10) 15 May 2000 pp 996-997

Losartan-induced cough after lisinopril therapy
[Letters]

Conigliaro, Rosemarie L. M.D.; Gleason, Patrick P. Pharm.D.

Assistant Professor; Division of General Internal Medicine; University of Pittsburgh Medical Center Health System; 200
Lothrop Street, Suite W-919; Pittsburgh, PA 15213-2582; <LINK HT conigliaro@med].dept-med.pitt.edu
>conigliaro@med].dept- med pitt.edu </LINK> (Comgharo)

Assistant Professor of Pharmaceutical Care and Health Systems; College of Pharmacy; University of Minnesota; 308 Harvard
Street S.E.; Minneapolis, MN 55455-03343 (Gleason)



Baraniuk and Jamieson Allergy, Asthma & Clinical Immuncology 2010, 6:8

http://www.aacijournal.com/content/6/1/8 ALLERGY ASTHMA & CLINICAL

L.Y:{d¥V/ IMMUNOLOGY

RESEARC

Rhino
sitaglig

Open Access

a.and fatigue in patients taking

James N Baraniuk! and Mary J Ja

Abstract
Sitagliptin is a dipeptidyl peptidase-4 (DPP IV, CD26) inhibitor indicated fo
line therapy after metformin. We report fifteen sitagliptin intolerant patients who O
rhinorrhea, cough, dyspnea, and fatigue. Symptoms typically developed within 1 to 8 weg
within 1 week of stopping the drug. Peak expiratory flow rates increased 34% in 8 patients who 5T :
Similar changes were found in 4 out of 5 persons who had confirmatory readministration. Chart review 18 117
patients who tolerated sitagliptin and had no symptomatic changes. The sitagliptin intolerant group had higher rates
of clinically diagnosed allergic rhinitis (15/15 vs. 6/18; p = 0.00005), Fisher's Exact test) and angiotensin converting
enzyme inhibitor - induced cough (6/13 vs. 1/18; p = 0.012). Nasal and inhaled glucocorticoids may control the
underlying allergic inflammation and abrogate this new sitagliptin - induced pharmacological syndrome. Potential

mucosal and central nervous system mechanisms include disruption of neuropeptides and/or cytokines that rely on
NPP W for artivation or inactivation and T call Awsfiinection

ed




Chronic Cough, continued:

Inadequate
response to

.l

optimal Rx

swallow evaluation
*Barium esophagram
*Sinus imaging
*HRCT
*Bronchoscopy
*Echocardiogram
*Environmental assessment
*Consider other rare causes

Further Investigations to Conside
*24h esophageal pH monitoring
*Endoscopic or videofluoroscopic

Important General Considerations
Optimize therapy for each diagnosis
Check compliance
Due to the possibility of multiple causes
maintain all partially effective treatment

Initial Treatments
UACS: A/D
Asthma: ICS, BD. LTRA
NAEB: ICS
GERD: PPI, dietlifestyle

Figure 3. Chronic cough algorithm for the management of patients aged = 15 years with

cough lasting > 8 weeks. ACE-| = ACE inhibitor; BD =

bronchodilator: LTRA = leukotriene

receptor antagonist; ICS = inhaled corticosteroid.



Bronchiectasis




Airway Clearance devices

* Eg Aerobika, Flutter, Acapella . 2

* Helps relieve mucus B
AerobikA. L

—
Airway with a mucus plug, normal Airway with positive expiratory Airway with oscillating positive expiratory
exhalation with no positive pressure applied. Airway is pressure applied. Airways stay open
expiratory pressure applied. Airway opened a.IIowmg pressure to build allowing pressure to build behind the mucus
stays closed. behind the mucus plug.

plug while vibrations help thin, shear and
mobilize mucus.



Interstitial lung disease

* Consider other conditions like Rheumatoid Arthritis and Systemic
Sclerosis

 Consider meds: Amiodarone, Methtrexate and Macrobid

 |f all negative may be idiopathic, called IPF or Idiopathic
Pulmonary Fibrosis



ldiopathic 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 Severe




What if your patient

 also had night sweats, weight loss and hemoptysis?



Did you know?

B A

There iIs 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
CS>1,000 ug/day?

« Remember Nontuberculous mycobacteria (NTM)

1. Kimetal. ICSis 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
e Other infections caught from staff or family..



-

Catarrhal:

Mild cough
Runny nose
Mild fever

Apnea in infants
\ P

~

J

Pertussis: Clinical Phases
Typical Course of Pertussis

-

o

Paroxysmal

Cough

Cough Paroxysmal
Cough Whooping
Vomiting

Cyanosis

Apnea

~

/

4 N

Convalescent:
Cough

less paroxysmal
disappears

\in weeks to months /

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

Incubation |

Catarrhal

|

Paroxysmal Cough 1-6 weeks

Convalescence N

7-10 days 0O

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
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04 05

06

07

08

09 10 \weeks to months



™ / f f ™ b Journal Home Page
(__, A - o 1 ' 4 F Informiation for Authors
led s hatr matters lies comnaissances meédicales d'enw [

Medical knowledge th

FMCID: PMC143554

chla.) 2003 Feb 18; 188(4) 453—454
FPMID: 125217582

Public Health

Pertussis in adults

John Hoey

Suthor information = Copyrght and License mformation - Disclaimer

* 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

~

* 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

K with appropriate antibiotics. /

*Older persons often source of infection for children.

_______ Incubatiop! " MOSt contagious l >
7-10 days 00 01 02 03 04 05 06 07 08 09 10  weeks to months

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



Pertussis: Nasopharyngeal Swab*

/posterior nasopharynx - not the throat N

\_plated directly on selective media. Y,

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

incubation | isolation rates are highest |
------------------- . >
7-10 days O 01 02 03 04 05 06 07 08 09 10  weeks to months

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



Pertussis:Treatment

Antibiotic Therapy

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.

http://www.cdc.gov/vaccines/pubs/pinkbook/pert.html
htto://www.cdc.eov/mmwr/preview/mmwrhtml/rr5414al.htm?s cid=rr5414al e accessed 2013 October03



Dx Pertussis
Treated with Macrolide, but...

Recommendation: NACI recommends that immunization with

— . .

Tdap vaccine should be offered in every pregnancy,
g:a{;‘;::,ﬁf{A%‘g";’""‘ee | irrespective of previous Tdap immunization history (Strong
ooy e NACI Recommendation). NACI concludes that there is good
Updato on Immunization in Prognancy wih 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.

ol ST S Canada




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









Our Interpretation

Sunflower seed
right main bronchus.




CHRONIC COUGH

(=8 WEEKS)

!

id e=ntifiad exarm amnd uss of SCFls

Inwestqgats and et Possilzle cause of cowglh J—-v7 Histony, physical smoking, I—— Discontinue
chest X-rany

1 l

Inadeguate responsze | = Upper aireay cough syndrome (WACS)E empdiric treatrmant

to oyrtimial treatmeant

= Asthima: evaluate if possible (spiromeamy, bronchodilator
reversibility test, bronchisl provocation test) or treat empirically

=  HNom-asthmatic eocsinophilic bronchitis (NAEB
lock for esimophils in sputam; if mot presens, treat empincally

= Gastroesophageal reflux dissase (GERIDN: empiric trestment

!

Inadequate respomnse to optimal treatment

!

CIOMPLEMENTARY INVESTIGATION OR REFERRAL TO SPECIALIST Important general
considerations:
= - -hour esophagesal pH monitoring
» Endosoopic or videofleorosoopic evaluation = ﬂw TEﬂ.Eme e
of sweallowsiinsg —
» Esophageal ransit soody Werify oo pdizmce with
OTHER EXAMIMNATIOMS . i = -
TO COMNSIDER: Sinus imaging _
= High-reschmion chest CT scamn Because of the possibility of
CrT e
- Bronchoscopy moere than 1 causs,

all partially effective
- Echocardicgram treatmments
« Enwircnmentzl evaleation

= Consider the possibility of other rare causes




Nature Public Health Emergency Collection

Public Health Emergency COVID-19 Initiative

What about Post Covid?

Lung. 2020 Nov 13 1-3. PMCID: PMCT665087
doi: 10.1007/s00403-020-00406-6 [Epub ahead of print] PMID: 33188435

SNV —

Is There (Will There Be) a Post-COVID-19 Chronic Cough?

Peter V. Dicpinigaitis, MD®! and Brendan J. Canning, PhD?

*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/thoraxjn|-2020-215314
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Still symptomatic with dyspnea post Covid

PRE [ o 7 PRE

Repeat CT re interstitial fibrosis
Consider CTEPH..do they have persistent
Pulmonary emboli?

L i Dyspnea is subjective:

L Could be autonomic dysfunction

Quality Control Grade: D Variability: FEV1=0,6L (22.39%), FVC=0.72L (24.16%)

Predced o Could be fitness
Normal Sprometry Could be psychologic
May be debilitating even with no
PRE Trial date 10/27/2021 9:18:57 AM o -
Yaramete LLN Pred Best %Pred 2Z-score PRE# 1 PRE#2 PRE# 3 POST oPred Chy pathology!
FVC L 3.17 3.96 3.87* 98 -0.19 298 3N 3.63 . oy .
VI L 260 | 33 348° 14 038 268 335 323 | - Send for Pulmonary Rehabilitation!
FEVI/FVC % 71.6 833 89.9* 108 094 89.9 90.3 90.6 .
PEF Us 4.33 6.97 8.01* 115 0.65 5.34 6.56 8.01
ELA Years 31 31 100 65 31 31 |
FEF257S s 242 383 517 135 1.57 401 519 5.08

FET 5 600 288 48 353 38 3>

2022-10-03 Normal 63
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Hyperventilation: A Possible
Explanation for Long-Lasting
Exercise Intolerance in Mild
COVID-19 Survivors?

Justina Motepmante =, Pautine Ealagny . Flarence Amoult!, Laurence Mangm'+
Catherine Bancal', Mane-Pia 'Ortho'? and Justine Frya-Masson

High incidence of hyperventilation syndrome after COVID-19

Jérémie Taverne”, Héleme Sabvator'”, Cédile Leboulkch’, Nicolus Barizien', Marie Ballester”,

Erienne Imbaws’, Marie-Lawre Chabi-Charvillat’, Anne Boulin®, Céline Goyard', Alexandre Chabrol’,

Emilic Catherinot’, Claire Givel', Louis-Jean Coudere’’, Colas Teherakian'

Deparsmest of Regpemsey Ducsses. Fock Hvgaeal, Secrancs, Fraoce. 'UWR Sescees ée bs Sasae e

v Peasse, Deparimen tediase o

we ‘Dypatewar of Badigloay. Fosts Rouphal Susmgary. Fiume, Dugunaest of Nowsposdiione Fob Hompas

seregendons 3 D feremis Trverne Departmese of Respeston Docas, Foch Hompenl 4 ree Worth, 2159 Sereuses, Feacer

Lot | teccactibogand-toch rens

Persistent Exertional Intolerance After
COVID-19

Insights From Invasive Cardiopulmonary Exercise Testing

yderfit Singh, MD; Pilip bseph, MD

Donvse D, Lutchmansingh, MBES: &

Asron B. Waxman, MO, PO

Cardiopulmonary exercise pattern in patients with persistent dyspnoea after
recovery from COVID-19

Arno Mok, Laurs Dannerbeck.’ Tobias J. Lange.’ Michae! Peifer'” Stefan Blass, Bernd Salsberger)
Florian Hitzenbichler” Myriam Koch?

"Comter for P . Dy Howival, D

Deparsmes of lmsermal Medicine 2. Umiverdiy Medical Ceomser. Regemburg

"Deparimens of Infection Control amd Infecins Disemes. Cmiversdty Medicn! Cemier Regensburg, Germany

Respiratory rehabilitation for Covid-19 related persistent dyspnoea: |
one-year experience

Benoit Bouteleux ™, Pauline Menrot ™ *, Rachel Emet *, Léo Grassion
Chantal Raherison-Semjen ", Fabien Beaufils *°, Maéva Zysman Mathieu Delorme

Emerging Breathing

Evidence 1n

Long Covid

69
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What is dysfunctional breathing?

An alteration in the
normal biomechanical
patterns of breathing that
result in intermittent or
chronic symptoms which
may be respiratory
and/or non-respiratory

(Barker & Evard, 2014)

70
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Nijmegen Questionnaire

Questionnaire to assist diagnosis

A score of over 23 out of 64 suggest a positive diagnosis of hyperventilation

syndrome.

Never

0

Rarely

1

Sometimes

2

Often

3

Very Often

4

Chest pain

Feeling tense

Blurred vision

Dizzy spells

Feeling confused

Faster or deeper breathing

Short of breath

Tight feelings in chest

Bloated feeling in stomach

Tingling fingers

Unable to breathe deeply

Stiff fingers or arms

Tight feelings round mouth

Cold hands or feet

Palpitations

Feeling of anxiety

71



Patient Education: awareness, breathing,
ANS

Breathing Pattern Re-training
Correct hyperinflation

Nose breathing
Management .+ Abdominal pattern
of DB Biofeedback — HR

Relaxation Training

Stress management

Inspiratory Muscle Training

Nutrition and sleep advice

Postural Correction/Exercises
Breathing with movement and activity




Spiro post Covid in symptomatic woman

PRE PRE

NO symptoms pre Covid

o
|l O
E Clear airway obstruction
_—— With reversibility
| A e

Underlying Asthmal!

Qualty Control Grade: ¥ Varabity: EVI =0.02L (1.08%), FYC=0.02L (0.59%) Treat the asthmal!
0 Acceptable trials
Predicted
~ L 1  Interpretation — e
Moderate Severe Obstruction
Significant Bronchodil. (FEV1 < 80%Pred. )
WARNING: FEF2575 POST = 39%Pred.

PRE Trial date 8/3/2021 9:33:17 AM POST Bronchodilation with Generic Drug - 10:30:22
L meters LLN Pred Best oPred Z2-score PRE#1 PRE# 2 PRE# 3 POST red "W
FvC L 3.55 4.60 3.74* 81 -1.35 374 3. 3.69 469" 102 25
FEV1 L 2.85 3.2 1.88* 51 -3.50 1.88 1.85 1.86 233" 63 24
FEV1/FVC % 70.4 80.5 S0.3* 62 -4.89 50.3 49.7 50.4 497+ 62 -1
PEF s 5.40 8.81 4.19* 48 -2.23 3.85 3.94 4.19 S.12° 58 22
ELA Years 55 118 215 118 119 119 102 185 -14
FEF2575 s 2.01 3.79 0.79 21 -2.77 0.79 0.81 0.82 1.46 39 85
FET s 6.00 7.87 131 7.87 7.52 7.35 8.96 149 14
FIvC L 3.55 4.60 368 3.50 4.58 100
FEV1/VC * 704 805
PIF s 5.40 8.81 4.73 3.03 3.10 35

Best values from a ps - BYPS 1.092 25 °C (77 *F) - Predicted Knudson

2022-10-03



Case /

64 year old man with lung cancer

Cough is bothersome symptom

N

Cannot sleep

Now what?




What is not a treatment options for cancer related

1)
2)
3)
4)

5)

cough?

Oral steroids

Neuropathic treatments like Gabapentin/ nebulzied Lidocaine
Treat the comorbidities (eg. COPD)

Opioids

Expectorant



TABLE 2 | Causes of Cough Among Patients With - .
[ Evidence-Based Medi Cancer?® g CH EST

Pleural disease-effusion, tumor
Lung parenchyma infiltration
Major airway or endobronchial tumor

Symptomat Cough after radiation or after chemotherapy lg @ CrossMark

COPD; chronic bronchitis

Adult Patie Bronchiectasis
CHEST Gu1deh] Pericardial effusion

Upper airway cough syndrome due to a variety of

Alex Molassiotis, RN, PhD, rhinosinus conditions lackhall, MD, PhD;
and Richard S. Irwin, MD, Gastroesophageal reflux disease
Asthma

Lymphangitis carcinomatosis
Chest infection
Microembolism
Tracheoesophageal fistula
Vocal cord paralysis
Congestive heart failure
Postinfectious cough
Eosinophilic bronchitis

Angiotensin-converting enzyme inhibitor

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



volassiotis et al. couah 20l b€@tMeENt pyramid for the management of cough
http://www.coughjournal.com/content/6/1/9 , . . P~
in patients with lung cancer (A

CI i r 4"{}%\

of

é\b EXPERIMENTAL
Carbamazepine,
CO L @@ Thalidomide, Gabapentin, l p
E,Q Baclofen Amitriptylline
&
on X

LOCAL ANAESTHETICS

6@& Mebulised Lidocaine/bupivacaine; Benzonatate* 4
Alex M & ERIPHERALLY-ACTING ANTITUSSIVE Harle™,
Richard ‘S'_;_{a Levodropropizine™, Moguisteine™, Levocloperastine

OPIOIDS

Morphine, Methadone linctus
Dextromethorphan?, Codeine, Pholcodine, Hydrocodone®

CONSIDER ORAL STEROID TRIAL
(if appropriate) - 2 weeks

Simple Linctus/Glycerol’

CANCER SPECIFIC CO-MORBIDITIES

systemic chemotherapy/RT endobronchial therapy,
Photodynamic therapy, palliative radiotherapy.

COPD, reflux, asthma, infections.
Medication review.

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



Taylor & Francis

Taylor & Francis Group

2017, VOL. 31, NOS5. 3—4, 195157

JOURNAL OF PAIM & PALLIATIVE CARE PHARMACOTHERAPY e
https://doi.org/10.1080/15360288.2017.1420120

R E PO RT W) Check for updates

Gabapentin for Cough in Cancer

Rab Razzak, Julie M. Waldfogel, Danielle J. Doberman, Josephine L. Feliciano, and Thomas J. Smith

Table 1. Use of gabapentin, doses, and outcomes.

Case Starting dose Ending dose Length of time treated and disposition

1 300 mg hs 300 mg three times a day Four months; died of progressive disease; took in hospice
2 300 mg hs 400 mg three times a day Five months; died of progressive disease; took till death

3 300 mg hs 300 mg hs Lost to follow-up after 1 month

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

e With minimal side effects

* Gabapentin may be a useful addition to the symptom management
toolbox for palliation of cancer symptoms.



Treat the cause

Opiates
Dextomethorphan » Cough
Baclofen ’
Nociceptin
CB2 agonists Jugular/
NK, ; antagonists S ...
ganglion Lo TRPVI antagonist
i — Menthol?
Ty I Lo T TP
T Opiates?
el T " : Nociceptin
Smooth muscle contraction CB2 agonists
. Oedema
£gOdoniste { | Mucus secretion
Leukotriene antagonists :
. . Acid reflux
Glucocorticosteroids

Muscarinic antagonists
NK,.; antagonists

2022-10-03



Primary Care steps

‘ STEPWISE APPROACH TO THE DIAGNOSIS AND MANAGEMENT OF CHRONIC COUGH I

CHECK E—— TEST —_— URGENT REFERAL

Cough History: Duration, Severity, Triggers, Nature, Spirometry + BdR Hemoptysis
Location Chest X-ray Welght Loss
Assess cardio-respiratory, Gl and nasalsymptoms , lood Baivass
ACE Sk Complete Blood Count 3
smoking Abnormal CXR Z
>
e
-<
(@)
MANAGEMENT =
m
ASTHMA COPD Smoking Cessation CRS GERD
ICS + LABA LAMA Change ACE-Ito ARB antagonist/alternative  anti-Histamine PP
+LTRA 6 - 8 weeks Nasal Steroids + H2 Antagonist
6 - 8 weeks Anti-Cholinergic +Promotility
Decongestants 8 weeks

IF COUGH PERSISTS 6 -8 weeks

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

2022-10-03
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Mechanisms

of Cough

Noxious

stimuli

Pathological cough

.

(hypersensitive)

Physiological '
cough (Protective)
J
Neural
Injury

r
/ Virus infection \

Environmental Pollutants
Chemical Irritants
Allergy

Airway inflammation/
Oxidative stress

COUGH

HYPERSENSITIVITY | =" 7k,
SYNDROME ~" LOCAL NEUROPATHY\\
Throat clearing/globus
Chest discomfortitickle |

...........

~~~~~~~~~~

o~

# SVSTEM'C NEUROPATHV ™
/ Oesophageal dysmotility
% Sensorimotor neuropathy

\\..._ ?cardiac ummhmln A

\ Drugs e.g. ACE-inhibitor)

Current Opinion in Pharmacology




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



Chronic cough:
Vagal neuropathy??

o-
Rz Guaifenesin.Codeine
L) Amitriptyline
O 4
8 [~]
£ |
od
"
r-) ‘
‘2 ] N
S ‘ .
= ‘
o A o
/ N\
" w 15[__-_ Y
0 10to 17 1Blo25 26t033 > 34
Point decrease in symptoms

Jeyakumar et. al. Laryngoscope 116: 2108, 2006



Mediated by Vagus nerve
but different sensory nerves

Vagal afferent nerve subtypes regulating the cough reflex

C -Fibers Ao-fibers

Mazzone et al.. 2009

acid and mechanical
sensory



Neuropathic pain and neuropathic cough??

McMaster
Chronic Pain and Incident Chronic" g

|
Cough

Table 2: Chronic pain and risk of developing chronic cough (in all eligible participants)

Chronic pain status Total Incident chronic cough OR (95% CI)" OR (95% C‘I)b OR (95% CI)¢
(n=2,232) (n=210)
No chronic pain 1.116 83 Ref. Ref. Ref.
Chronic pain 1.116 27 1.60 (1.20 —2.14) 1.56(1.16 — 2.10) 1.47 (1.08 — 1.99)
=  Weekly/monthly chronic pain 444 48 1.51 (1.04 — 2.19) 1.49(1.03-2.17) 1.43 (098 -2.10)
= __Daily chronic pain 72 79 1.66 (1.20 —2.29) 1.61 (1.16 —2.24) 1.49 (1.06_2.11)

3 e o 5 — S — S s e s e e
a — crude estimate. b — adjusted for age and sex. ¢ — adjusted for age. sex. BMI. smoking. use of ACE inhibitors. chronic rhinosinusitis.
gastroesophageal reflux disease. asthma. COPD. lung cancer. heart failure. and CESD score =16

Table 3: Chronic pain and risk of developing unexplained chronic cough (1 subjects without known risk factors: current

smokmg. use of ACE mlubitors. chironi¢ rlunosmusatis, gastroesophageal retlux disease. asthuna, COPD. or heant talure).

-

-

" Chironic pain status Total Incident chronic cough OR (95% 1)’ OR (95% ('l)" OR (95% (’l)" '
(n~ 1261) (n~89)

' No cluonic pai | 692 [ 38 | Ref [ Ref | Ref

| Clwonic pamn S69 ‘ S| 1.69(1.10-262) 1.65(1.06-257) 1.60¢(102-251])

| a - crude estimate. b - adjusted for age and sex. d - adjusted for age. sex. BMI. and smoking status (never vs. former and SESD score 16
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Sensations leading to cough;

hint for neuropathic cause??

-
o
o

% of patients

N
o

| P2

[+
o
1

o
=

H
o
1

Disagree 3 Neither Hl Agree

=
%

0-

Irritation Tickle Unpleasant Itch Sting

Locations: Neck (75%), Sternum (30%), Chest (23%), Abdomen (5%)

Pain

McMaster

University B==

Sensations Provoking Urge to Cough

Hilton et al Respir Medicine 2015
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Have you ever tried to stop coughing?

Voluntary suppression of capsaicin-evoked coughing in 24
healthy human volunteers

&
]

-@®- Green light (cough if you must)
- Red light (try not to cough)

1=
O"/.f'.ﬁﬂﬂ-n I—?I---l'ﬂ

0.01 0.1 1

W
|

Coughs per 30s
N
|

Capsaicin Concentration (mM)

(modified from Hutchings et al., 1993)



Functional MRI shows changes!

Patients with cough hypersensitivity have a diminished
activity in central inhibitory nuclei

(N

!

Urge-to-cough (0-10)
i

~

| Low Dose High Dose

(from Ando et al, 2016)




Cough suppression is an issue!

Impaired cough suppression in refractory

chronic cough

Peter S.P. Cho @', Hannah V. Fletcher?, Richard D. Turner @3,
Caroline J. Jolley' and Surinder S. Birring'+?

Cough responsiveness w/ Healthy controls Chronic refractory cough
active cough suppression
— =3 10000 p=0.0166 === 10000 - p=0.9219
— 10000 p<0.0001 - . * (- \
’ A = =
% 1000 eeow weoe g 1000 § —e E 1000
L
g_ i60] E: =’: 100 = 100
- = =
= .!':4;’:“:.. °e =) =
. i < 10 10
] | p— . E S
g oo .. @ 1 @» 14
2 | e, & &
O o . & oos : 1 Y . i
= Chronic cough Healthy controls CSs Cs CSs Cs

iy Eur Respir J 2019; 53: 1802203
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Figure 2: Central nervous system pathways involved in cough. Schematic illustration of the
postulated ascending and descending neuronal pathways which maybe modulate cough.
Permission for education purposes was given my Merck & Co., Inc., Kenilworth, NJ, USA who
hold the copyright for the image shown

—_

| Urge to cough

/1 v
«” I _.motor control

4

: Cough reflex
Brainstem g

Vagal airway afferent input

90



Current Treatment Options for RCC/UCC

L

Speech Therapy

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

Pregabalin
(max 150mg BID)

Gabapentin
Max 300mgTID

Amitriptyline
10mg -25mg OID

Teaches cough suppression, avoid

triggers, laryngeal exercises

delta, kappa, and mu-opioid
receptors

a26-2 subunit of presynaptic
voltage-gated calcium channels

a26-1 and a26-2 (low affinity)

TCA, serotonin/noradrenaline re-
uptake inhibitor

No side effects
Patient led

Fast onset
1-2 week trial

BID Dosing
Can start very low
doses and titrate up

TID Dosing
Can start very low
doses and titrate up

Might help depression,
anxiety

Access, Cost, Requires patient motivation

Limited subjective improvement beyond initial 3-4 month treatment
period

1 study of 24-hr cough frequency (LCM)

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

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

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

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



Neuronal Pathways Controlling Cough / Targets: P2X3

New therapy coming

~

LA e =
- N

»"’ = A

Y } * Throat irritation
L (/[ " Urge to cough
~ Ny

\ .-h CNS Targets
P2X3
NMDA
y-opioid
NK1
Ca2+ channels

( Airway Nerve
Targets
P2X3
TRPV1
TRPA1
NaV
Ca?* channels

C fibers

Nodose
AS fibers

Vagus
nerve

N Engl J Med 2016;375:1544-51.

*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



Gefapixant Phase 3 data...drug not yet approved

24-Hour Cough Frequency (Primary Endpoint)

Full Analysis Set
COUGH-1 COUGH-2
At Week 12 At Week 24
1.0+ 10—
Estimated Relative Estimated Relative
i Reduction for 45 mg: Reduction for 45 mg:
o
3 5 0.8+ -18.45%(-32.92,-0.86) 08— ~14.64%(-26.07,-1.43)
5 = (P=0.041) (P=0.031)
220
E%g 0 6~ 3 ."l"'. T 06—
% ‘\‘."- :
0.4 | ' 04—
| L] l. l- L] 1 | 1 1 I
Day Week Week Week Week Week Week Week Week Week
1 4 8 12 4 8 12 16 20 24
«l-Pacebo . @ Gefapant 15mg BID  —a— Gefapixant 45 mg BID
€3 MsD
2022-10-03

COUGH-2
At Week 24
Baseline Week 24/ Baseline
Geometric Mean Geometnc Mean
Ratio (95% (1)
Treatment (model-based)
Placebo
' ‘“”’ 25.83 0.42(0.38,0.47)
Gefapixant
| 15 mg BID ‘“m - 25.56 0.41(0.37,0.46)
Gefapixant
45 mg BID (N=409) 2426 0.36(0.32,0.40)
Estimated Relative
Treatment Reduction
Comparison (%) and (95%.C1) P-value
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In Specialist Care

CHECK/CONFIRM DIAGNOSIS ASSESS SEVERITY/IMPACT (QOL) K TREAT

ASTHMA: BdR/Bronchial Challenge
NAEB: Sputum/Bronchoscopy/Biopsy/BAL
GERD: 24hr pH-Impedance

ESOPHAGEAL DYSMOTILITY: High Res. Manometry

CRS: Naso-Endoscopy =+ CT Sinuses
ILO/ MTD: Laryngoscopy

Cough Severity: Based on Confirmed
*= 0-10 Numerical Scale Diagnosis
« VAS (0— 100 mm)

SPEECH PATHOLOGY

Education

Cough suppression exercises
Cough avoidance strategies
Reduce laryngeal irritation
Counselling

MONITOR SIDE EFFECTS

(¥}
Impact on QOL: =
«  LCQ %
- caLa g
IF COUGH PERSISTS =
5
5
REFRACTORY OR UNEXPLAINED CHRONICCOUGH J—_>|
+/- =
- > NEUROMODULATORY TRIAL o
Pregabalin: 8-12 weeks ;
Gabapentin: 8-12 weeks m

Low-Dose Morphine: 2-week trial

Amitriptyline: 8-12 weeks
ASSESS BENEFIT
TITRATE DOSE | RECRUITMENT INTO CLINICAL TRIALS TRY ALTERNATIVE AGENTS

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!!



Just give ICS, Right?

« 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!



Resources

 FPAGC tools, cough algorithm at www.fpagc.com

e CTS led by Dr.Louis Phillipe Boulet educational program
on cough at:

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



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!!

Ii:\l Taylor & Francis

pA

Canadian Journal of Respiratory, Critical Care, and Sleep
Medicine

Revue canadienne des soins respiratoires et critiques et de la médecine
du sommeil

Homs mechamical wentilation: From
peedistric to sdult pereioes

I55M: (Print) (Online) Journal homepage: https:/fwww.tandfonline.com/loifucts20

Chronic cough: Investigations, management,
current and future treatments

l. Satia, M. Wahab, E. Kum, H. Kim, P. Lin, A. Kaplan, P. Hernandez, |.
Bourbeau, L. P. Boulet & 5. K. Field

To cite this article: |. Satia, M. Wahab, E. Kum, H. Kim, P. Lin, A. Kaplan, P. Hernandez, ..
Bourbeau, L. P. Boulet & 5. K. Field (2021): Chronic cough: Investigations, management, current
and future treatments, Canadian Journal of Respiratory, Critical Care, and Sleep Medicine, DOI:
10.1080/24745332.2021.1979904

To link to this article: https://doi.org/10.1080/24745332.2021.1979904




Proposed Primary Care Approach to Assessing Adults with Chronic Cough - % .

Primary Investigations

To aid in diagnosis and/or referral

Consider duration of symptoms (chronic
cough definition >8 weeks)

Review Red Flags (see below)

Review medical history, including
potential triggers:
O Smoking, ACE inhibitors,
sitagliptin?
O Occupational/environmental
issues or travel exposure?
Perform physical exam
Complete chest radiograph

VVVVVVYYVVYY

Kaplan A.
Adapted from 2018 ACCP Guidelines
[rwin RS et al. Chest 2018;153(1):196-209

Red flags for more severe issues
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

Work-up for potential underlying
conditions (Reassess in 4-6 weeks at least)

Assess for and treat as needed (alone or
in combination)

U Asthma
Q Testing: Spirometry
U Exploratory initial treatment
per guidelines if indicated
Q GERD

U 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

Qough
persists

Other potential causes
of chronic cough (often

including
swallow
* UACS » Sinus imaging
+ NAEB > HRCT
 Bronchiectasis > Bronchoscopy

airways group

While patient waits to be seen
by specialist
To expedite future diagnosis

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

L O OO0 O

24-hour esophageal pH monitoring

>
assessed in secondary Care)’ » Endoscopic/videofluoroscopic
swallow evaluation

Additional investigations (depending on access to testing)

» Cardiac workup (ECG, Holter monitoring,
Echo)
» Environmental / occupational assessment

» Barium esophagram / modified barium > Uncommon causes?

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




Don’t just give ICS!

Make the diagnosis!

for4kids@gmail.com

www.fpagc.com

Chronic Cough

IIMINOTIALWAYSIRIGHTJABOUTATHE
mmmm
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