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* Etiology of non pulmonary disease related cough

Cerebral cortex

Nose: post nasal drip (PND) Cough centre
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Prevalence of chronic cough

Fig. 1: Global prevalence of chronic cough.
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Nat Rev Dis Primers 8, 45 (2022).
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Pathogenesis of cough
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Post nasal drip (PND)

» Sensation of nasal secretion or of a drip at the back of the throat

* Need to clear the throat (throat clearing)

* Nasal discharge or nasal stuffiness

« Pathogenesis
 Direct pharyngeal, laryngeal, or sublaryngeal stimulation

* Inflammatory mediator->enhance cough reflex

* First generation antihistamine + decongestant (pseudoephedrine)

 ENT doctor :cough is not main symptom of PND




Diagnosis
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Hospital based clinics with cough study

-PND: 6% - 87%

-Absence of agreed diagnostic criteria

Lancet 2008; 371: 1364-74




Mechanism of heart dysfunction induced cough
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Mechanism of heart dysfunction induced cough

e stimulation of vagal nerve terminals in the heart

Blood vessel

o

Submucosal

land
Mast cell \ \ <

Cough receptor

Periciliary fluid
& PGE, Cerebral cortex
TNK1R Volitional control
Goblet cell
Urge-to-cough
Epithelium
Sub-basement membrane U

Vagus nerve Brainstem

NTSrelay _  Central cough
neurons generator

Phrenic nerves
Spinal motor nerves

Recurrent laryngeal nerves

Histamine, LTD_'
SAR

pr— e ——

Airway smooth muscle

Diaphragm
Intercostal muscles
Laryngeal muscles
Abdominal muscles

U




_ SNUHY g3rgimss
Heart failure
» Reflex interactions between heart afferent vagus nerves and cough

neural pathways

 Especially C fibers mainly respond to increased volume of the heart

 Hemodynamic changes in lung circulation caused by heart
dysfunction

 Fluid congestion in the pulmonary vasculature -> edematous lung increased

A-a gradient and irritates the lung-> cough

Physiol Res. 2020 Mar; 69(Suppl 1): S105-S121



Prevalence of heart failure related cough

Prevalence of cough and its associated diagnoses among 204,912 patients seen in primary
care (PC) in India

Komalkirti Apte, Sapna Madas, Monica Barmne, Sushmeeia Chhowala. Jaideep Gogtay, Sundeep Salvi
European Respiratory Journal 2016 4&: PASG4; DO 10.11583/13993003 congress-2016.PASG4

Results: 7400 PCPs (60.6% GPs, 20.6% GenPs, 16.6% Ps) consented and provided clean data of
204,912 patients. Fever (35.2%) and cough (30%) were the most common symptoms reporied. ---
-26.1%, 25.5% and 41.6% of patients seen by GPs, GenPs and Fs respeciively were reporied to
have cough as a presenting sympiom with males showing a higher prevalence [OR 1.2, Cl {1.17,
1,23) p=0.0001]. Among reported cases of cough, a conclusive diagnosis was made in only 30.7%,
36.1% and 29.4% by GPs, GenPs and Ps respectively. Diagnoses made in these cases were Upper
respiratory Tract Infections (12.2%), Lower Respiratory Tract Infections (8.1%), Asthma (7.4%),
COPD (4%), Tuberculosis (2.5%) andjCongestive Cardiac Failure (0.5%).

European Respiratory Journal 2016 48: PA864




Prevalence of heart failure related cough

 Electronic health record data of over 50,000 primary care patients

« Natural language processing: data from the free text

« Framingham Diagnostic Criteria for Definite Heart Failure

« 4,644 incident HF cases and 45,981 group-matched controls

Framingham DMagnostic Criteria for Definite Heart Failure

AMAJODE SYMPTONMS RINOE SYRPTOMS

l. Paroxysmeal Mocturmal Dvspaca {PND) or Orthopaca 1. Bilateral Ankle Edema

2. Meck Wein Dristension (WD) 2. Mocnemal Couagh 4

3. Rales 3. Dwspnea on ordinary excrtion

4. Radisgraphic Cardiomegaly 4. Hepatormegaly

5. Acute Pulmonary Ederna 5. Pleural effusion

6. 53 Gallop 6. A decrease in vital capacity by 1/3 of the maximal value recorded ™

7. Increased Central Wenous Pressure (> 16 cm H20 at Ra)™ | 7- Techycardia (=120 BPM)

&. Circulation Time of 25 seconds *

9. Hepatojugular Reflux (HIR)

1. Weight loss 4 5kg in 5 days in response o treatmeent

-
Mot wutilizmed in this analysis as not docurmented i routine clinical practice.

J Card Fail. 2014 July ; 20(7): 459-464.
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Prevalence of heart failure related cough
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J Card Fail. 2014 July ; 20(7): 459-464.




Arrhythmia

« Arrhythmia-induced cough

* Direct activation of vagal nerve endings (C-fibers) in the left ventricular wall

* Distention of pulmonary artery and activation of cough receptors as a result

of augmented pulmonary blood flow following

Pacing and Clinical Electrophysiology, 2013, 36.5: e156-e158.



Arrhythmia

* N=120 frequent symptomatic,

* Questrionnaire

PVC-Associated Gough Chronic Cough (Other) No Chronic Cough
Characteristics {n=8) (n=4) (n=110)

Age, yr 915 67+5 48 = 164
Female gender 6 3 73
PVC count/24 h 12,735 £ §,150 12,340 + 8,642 14,053 * § 6761
PVC origin
RVOT 63
Parghisian/RVIT 9
LVOT 10
Aortic cusp 9
Other 19 i
General severity of symptoms associated 20, EST 5.7 * 1.6§ A5
with PVC, VAS scoref

: , ECG PN ,'4‘-ﬂ'~4*+'—»r44*'~w~‘r'-*'-+' S A A T L e e A
Asthma ’, COUGH |
NAEB 2w

GERD ‘ '
Rhinosinusitis A
COPrD '
Long-term treatment of arrhythmia ! ‘ {
Antiarrhythmic drugs ' “‘; g
Ablation — ‘ VA
No treatment
Spontaneous remission

CHEST 2009;135:1~1541
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Aortic aneurysm

» Case reports

* Presumed to be secondary to bronchial compression from local

mass effect

BMJ Case Rep. 2014 Sep 1;2014:
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Reflux esophagitis

* Irritated and modulated by stimuli generated outside of pulmonary

« Extrapulmonary vagal nerve endings founds in the esophagus

« Pathophysiology
« Microaspiration->airway cough receptor
« Esophageal cough receptor: direct acid infusion induced cough,pepsin,bile
« Reflex interaction between esophagus and airway fibers (C-fiber) not
manoreceptor

» Reflux increased cough

« Cough increased reflux

« SX: cough with heartburn, chest pain, sour taste, regurgitation
Physiol Res. 2020 Mar; 69(Suppl 1): S105-S121




Prevalence of esophagitis cough

Table 2 Baseline characteristics of subjects with newly referred CC and RUCC

Total {n=610)

Newly referred CC (n=4M)

RUCC {n=176)

Females, %
Age, years
Age at cough onset, years
Cough duration, years
Family history of chronic cough
BMI kg/m*
Smoking stafus, %
Non-smoker
Ex-smoker
Current smoker
Recent ACE mhibitor use, %
Comorbidity, %
Hypertension

56.9%

S9.0(I0R 43.8-67.0)
50.1(IQR 34.0-61.0)
40(IQR 1.0-10.0)
L%

Mb+d4

75.T%
19.7%
4.6%
0.7%

26.5%

65.4%

58,0 (IR 41.8-65.0)
490 {IOR 34.0-60.6)
30{IQR 1.0-10.0)
30.0%

7246

T5.1%
19.4%
55
1.0%

23.9%

70.5%

62.0 (IQR 49.5-69.0)
SLO(IQR 33.0-62.0)
6.0(IQR 3.0-10.0)
313%

245438

T1.3%
20.5%
23%
0%

GERD

20.0%

200.8%

Diabetes mellius

Asthma

Thyroid discases
Post-tuberculosis lung sequelae
Arhythmia

Heart failure

Autoimmune discases

10.4%
9.1%
3%
5.2%

10.2%
1%
6.2%
5%
4%
1.2%
0.5%
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10-59% of chronic cough cased by GERD

All causative diseases Breakdown of multiple causes

Cough-variant asthma + GERD + others

6.7%,n=8
Cough-variant asthma

343%, n=107

Multiple causes
38.1%,n=119

Cough-variant asthma
+ others?
109%,n=13

GERD + others'
143%,n=17

GERD R
11.9%, n =37 S

Upper dirway discases

Sincbronchial syndrome
Atopic cough and/or allergic rhinosinusitis
26% n=8 7T1%,n=22

Post-infectious cough
42%.n=13

Cough-variant asthma + GERD
68.1%,n =81

" Sinobronchial syndrome (n » 9), Atopic cough (n = 6}, Psychogenic (n » 2)

¥ Sinobronchial syndrome (n « B), Allergic rhinosinusitis (n = 1),
Atopic cough (n=1), Psychogenic (n=1), Vocal cord dysfunction (n = 1),
Angiotensin converting enzyme inhibitors (n = 1)

¥ Sinobronchial syndrome (n = 7), Psychogenic (n = 1)




Reflux esophagitis

* Increased sensitivity of the cough response to capsaicin

» Chronic GERD with chronic cough vs Chronic GERD without chronic cough

Saline acid Saline acid
1000 *

l s

o

4
[
E
3
—
a
«
o
o
Q

: |

| |
No cough  Cough

Neurogastroenterol Motil(2008)20,119-124
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Ear problems

* Irritation of Arnold’s nerve (a branch of the vagal nerve innervating

external auditory canal): Irritation of external auditory meatus

32

(‘ A 4 JDi
5 ] 25.5% of adults and 3% of

' children with chronic cough
(2% among healthy adults

and children)

f’ L
Efferent fibers '5'— ‘\ »/Lt: v
Afferent fibers
.............. Parasympathetic fibers

Chest, 2018, 153.3: 675-679.
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Irritation of Arnold’s nerve related cough Mx

« Cerumen impaction removal

« Amitriptyline, Gabapentin

« Associated with cough hypersensitivity syndrome
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Vasculitis (not involved lung parenchymal vessel)

 Large vessel vasculitis (Takayasu arteritis)

. ] p 3 ) -
 Case report * g . \\» o,
." | \ ! .

V / | i..-.:.

* Prevalence: 9% of patients with Takayasi -

« Pathophysiology # W

+ Vessel inflammation stimulates the cough reflr‘-': v

£ 4
nerve :
!‘. y 7
« Sx: headache, syncope, stroke, arm clauc' ’

K

)

Internal Medicine, 2018, 153.3: 675-679



Vasculitis (not involved lung parenchymal vessel)

* Relapsing polychondritis

« Auto iImmune disease by recurrent episode of inflammation of cartilaginous

Diagnostic criteria for relapsing polychondritis.

and prOteoglycan I’ICh tISSUG McAdam et al. (3) (1) Recurrent chondritis of both auricles

(2) Nonerosive inflammatory polyarthritis
(3) Chondritis of nasal cartilages

4) Inflammation of ocular structures

5] Chondritis of respiratory tract

» 80% of pateitns: auricular chondr (7) Cochlear and/or vestibular damage
(requirement—three out of six criteria)

« Body ,ears, nose, joints, eyes, he

. Damiani and Levine (5) (1) Three out of six McAdam et al.'s criteria
 Tracheal involvement (2) One out of six McAdam et al.'s criteria and
a positive histologic confirmation
(3) Two out of six McAdam et al.'s criteria and response
to corticosteroid or dapsone (requirement—any of these)
Michet et al. (4) (1) Proven inflammation in two out of three cartilages:
auricular, nasal, and laryngotracheal
(2) Proven inflammation in one of the above and
meeting two other signs from ocular inflammation,
hearing loss, vestibular dysfunction, or seronegative
inflammatory arthritis (requirement—any of these)




Case, 80/M, recurrent cough with fever
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Case, 80/M, recurrent cough with fever

¢ 2023.6 ER->IMR consult for admission

. gtol gl e )
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Case, 80/M, recurrent cough with fever

2k Relapsing polychondritis involvement of trachea, valve involvement

iInduced pulmonary edema
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Somatic cough syndrome (psychogenic cough

* Tic or habit cough in children (rare in adults)
* Anxiety related , usually absent in sleep

» Diagnosis criteria
* Disruption of daily life
« Excessive thoughts about the seriousness of the symptoms

 Persistent anxiety about health or symptoms, or excessive time and energy

devoted to symptoms or health concerns

 Persistence of symptoms (typically more than six months)

Chest 148, 24-31 (2015)



Cie SNUHY g34gaamsy
Cough hypersensitivity syndrome

* 40% of adults with chronic cough

« Unexplained chronic cough or have persistent cough despite optimal treatment

« 2011, ERS Task Force definition: disorder by troublesome coughing often

triggered by low levels of thermal, mechanical or chemical exposure

« SX: Persistent or intermittent tickling, irritating sensation, rawness in the
pharynx or laryngeal area (sometimes referred to as a feeling of an itch),

a choking sensation in the throat

European Respiratory Journal 2014, Nat Rev Dis Primers 8, 45 (2022).
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Cough hypersensitivity syndrome

* Neuropathic process

« Afferent nerves highly susceptible to sensitization by various neuroactive

molecules (eg, nerve growth factor (NGF))
» Laryngeal hypersensitivity and dysfunction

« Upregulated cough network activity in the midbrain

Lancet Respir Med 2013 Jul;1(5):414-22.
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Peripheral and central processes cough sensef

Medulla _Cingulate

-9

Cerebé-I-I-L;m Thalamus

Figure 3: Brain circuitry in coughing
Functional magnetic resonance imaging shows capsaicin-activating responses in the brainstem, cerebellum, inferior
frontal gyrus (IFG), insular cortex, thalamus, sensorimotor cortex (SM1), 2nd supplementary motor area (SMA).
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Management of chronic cough
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Adult with cowugh lasting =8 weeks (chronic cough)

|

History and physical examination focused on cough
characteristics, triggers and clinical features to deterrmimne
evidence for common pulmonary and extrapulmonary causes

l

Rewview current chest radiology and
spirometry = reversibility testing or fractional
exhaled nitric oxide measurement

|
Aoy obwious primary pulmonary or
extrapulmonary cause for cough'?

l Wes

Aumy rermaining investigations Manage according to current
to be undertaken? guidelines and review

res l

Order investigations, review Cough resoclved?
with results and treat as
indicated l M

Cough resclved? — =  trials optimal and
patient adherent’?

Yes l res

l No

Mo Were treatment —_——— Optimize treatment and manage adherence

Cause of cough Refractory chronic Mo
confirmed cough diagnosis _-— Ay remaining investigations to be undertaken?

Consider
= Speech and language internsention
Refer to specialist cough clinic

Cause of cough
comnfirmmed

}

"
Cough resalved? == Case of cough

- confirmmed

| no
| ves

Yes Cause of cough

Cough resolved? —— = P d

Trial of neuramodulatory agents or lovw -dose aopiates

Recruit o clinical trial
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prefrontal cortices
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Insula cortex

Nucleus of the solitary tract

pmrrrmemmatmeices TRPV1, TRPAT and TRPV4 antagonists have failed

Unknown receptor ‘----
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Particulate matter,
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Management of chronic cough

Box 4 | Speech and language therapy management of chronic cough

The approach to cough-specific speech and language therapy involves four steps.

* Education. Patients are provided education on the biology of coughing, chronic
cough and cough hypersensitivity, and the negative effects of repeated coughing

n hr rin r X ined.

* Vocal hygiene. Vocal and laryngeal hygiene and hydration are advised with a
reduction in caffeine and alcohol intake. Nasal breathing with nasal douching
may be recommended with nasal steam inhalation.

* Cough control/suppression training. Following identification of patient cough
triggers, patients are taught a range of suppression strategies including forced/dry
swallow, sipping water, chewing gum or sucking non-medicated sweets. Breathing
pattern re-education is used to promote relaxed abdominal breathing while inhaling
through the nose.

* Psycho-educational counselling. Behaviour modification is used to reduce over-
awareness of the need to cough and facilitate an individual’s internalization of control
over their cough and to help manage stress and anxiety.
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Clinical trial
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Summary

« Cough non pulmonary disease related cough

« PND/GERD most common

« PPI, gastric motility drug, first generation of antihistamine + decongestant

« Heart problem
 Ear, psychologic problem, vasculitis rare

« Cough hypersensitivity syndrome (~40% of chronic cough)

« Education, laryngeal hygiene, psychologic education, clinical trails




* Thank you
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