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Definition and Importance of Cough

* Definition of Cough

« A cough is a protective reflex that clears the airways of mucus,

secretions, foreign particles, or irritants.

* It plays a crucial role in protecting and maintaining the cleanliness

of the respiratory system.

CHEST guideline and expert panel report. Chest 149 (1), 27-44. doi:10.1378/chest. 15-1496



Types of Cough

Feature
Trigger

Central Nervous System

Involvement
Typical Examples

Cough Development Process

Voluntary Cough
Conscious decision

Cerebral cortex (conscious

decision)
Clearing food, throat irritation

Cognition — Inhale — Cough

CHEST guideline and expert panel report. Chest 149 (1), 27-44. doi:10.1378/chest. 15-1496

Reflex Cough
Involuntary response to irritation

Medulla (reflex response)

Dust, smoke, mucus irritation

Stimulation — Nerve Signal —

Cough




Classification of Cough by Duration

« Cough can be classified into three types based on how long
it lasts

« Acute Cough : A cough that lasts less than 3 weeks

« Subacute Cough: A cough that lasts between 3 and 8 weeks

« Chronic Cough: A cough that lasts longer than 8 weeks

CHEST guideline and expert panel report. Chest 149 (1), 27-44. doi:10.1378/chest. 15-1496



GERD and cough

A cause of

Chronic Cough

!

History to include:
* Red flags
= Occupational /
Environmental

cough is Issues

suggested or = Travel Smoking

concern for Exposures ACEI
Life- Physical Exam Sitagliptin

threatening

Chest radiograph

Investigate
and treat

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

Inadeguate
response 1o

condition ™~

!

4 Most Common Causes to Consider:

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

* Sinus imaging

* Nasopharyngoscopy

= Allergy evaluation or empiric treatment
Asthma
ideally evaluate:

* Spirometry

* Bronchodilator reversibility

= Bronchoprovocation challenge

= Allergy evaluation or empinc treatment
Non-asthmatic Eosinophilic Bronchitis
(NAEB)
ideally evaiuate:

* Sputum eosincphilia

« Approximately 10—
59% of chronic
cough cases are
caused by GERD

Discontinua
for at least 4
weeks

No response at
4-6 week follow
up

Initial Treatments
* UACS - AD
= Asthma — ICS, BD,
LTRA, trigger
avoidance

* Fraction exhaled nitric oxide (FENO)

=2 i
Gastroesophageal Reflux Disease (GERD)
Physiologic testing for refractory patients
Initial treatment to include:

* More than acid suppression

optimal treatment, follow
up 4-6 weeks

Further Ir i ions to id:

= 24h esophageal pH / Impedance monitoring

= Endoscopic and/or videofluoroscopic swallow evaluation
= Barium esophagram / Modified barium swallow

= Sinus Imaging

* HRCT

= Bronchoscopy

* Cardiac Work-up (ECG. Holter Monitoring, Echo)

= Environmental / Occupational Assessment

= Consider uncommon causes

= NAEB - ICS, Trigger

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

CHEST guideline and expert panel report. Chest 149 (1), 27-44. doi:10.1378/chest. 15-1496
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Anatomy of the Esophagus

» Key Features

« Upper Esophageal Sphincter
« Lower Esophageal Sphincter

 Although primarily for swallowing,
the esophaqgus can play a role in
cough reflex when reflux (GERD)
occurs, irritating the esophageal
lining and triggering a reflex.

World J Crit Care Med. May 9, 2022; 11(3): 115-128Al-Biltagi M, Bediwy AS, Saeed NK. Cough as a neurological sign: What a clinician should know.



Anatomy of the Larynx

Larynx

o - Key Features
i * Epiglottis
* Vocal Cords

Parts of the larynx
@Supraglottis

(2) Glottis

@Subglottis

Thy_roid

cartilage %
/\\_‘ W\ * The larynx, particularly the vocal

Cricoid . .
N citize , cords and surrounding structures, is
{ highly sensitive to irritants and can
Wl R i trigger a cough reflex when
stimulated.

: Vocal cords
Larynx—

/'\.\/Trachea

World J Crit Care Med. May 9, 2022; 11(3): 115-128Al-Biltagi M, Bediwy AS, Saeed NK. Cough as a neurological sign: What a clinician should know.



Physiology of the Cough Reflex

Receptors

Ear Drum and canal

l5harynx

Larynx and supralaryngeal
area

Trachea (especially posterior
wall and at the carina)

Bronchi

Terminal bronchioles and
even the alveoli (chemical
stimuli)

LEsophagus

Pleura
Pericardium
Diaphragm
Stomach

Cough center with cortical and
subcortical control

Vagus nerve

center in
medulla
oblongata

Vagus nerve

Spinal motor /G)/

neurons

Phrenic
nerve

=4)

Action sites

o

v
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Cough Originating from the Esophagus

« GERD (Gastroesophageal Reflux Disease)

e Acid Reflux Irritation: The acidic content from the stomach irritates
the esophagus and can stimulate the cough reflex.

 Vagal Reflex Pathway: Acidic irritation activates sensory receptors in
the esophagus, which send signals via the vagus nerve to the cough
center in the brainstem.

* Microaspiration

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 14712-1428.
Gastroenterology 154 (2), 302-318
Laryngoscope 124 (10), 2375-2379.



Cough Originating from the Esophagus

 Eosinophilic Esophagitis: an allergic/immune condition
characterized by eosinophil accumulation in the esophagus,
leading to inflammation and symptoms.

less common but should be considered in cases of unexplained

chronic cough with other esophageal symptoms, such as
dysphagia or food impaction

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 14712-1428.
Gastroenterology 154 (2), 302-318
Laryngoscope 124 (10), 2375-2379.



Cough Originating from the Esophagus

e Structural Abnormalities and Cough:

« Zenker's Diverticulum: An outpouching of the esophageal wall that
can trap food and cause regurgitation and cough.

« Esophageal Strictures: Narrowing of the esophagus due to
inflammation or scarring that can lead to retained food, causing
irritation and cough.

Structural abnormalities may present with other symptoms, such as

difficulty swallowing

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 14712-1428.
Gastroenterology 154 (2), 302-318
Laryngoscope 124 (10), 2375-2379.



Gastroesophageal reflux disease
related cough (GERC)



GERD and cough

A cause of

Chronic Cough

!

History to include:
* Red flags
= Occupational /
Environmental

cough is Issues

suggested or = Travel Smoking

concern for Exposures ACEI
Life- Physical Exam Sitagliptin

threatening

Chest radiograph

Investigate
and treat

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

Inadeguate
response 1o

condition ™~

!

4 Most Common Causes to Consider:

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

* Sinus imaging

* Nasopharyngoscopy

= Allergy evaluation or empiric treatment
Asthma
ideally evaluate:

* Spirometry

* Bronchodilator reversibility

= Bronchoprovocation challenge

= Allergy evaluation or empinc treatment
Non-asthmatic Eosinophilic Bronchitis
(NAEB)
ideally evaiuate:

* Sputum eosincphilia

« Approximately 10—
59% of chronic
cough cases are
caused by GERD

Discontinua
for at least 4
weeks

No response at
4-6 week follow
up

Initial Treatments
* UACS - AD
= Asthma — ICS, BD,
LTRA, trigger
avoidance

* Fraction exhaled nitric oxide (FENO)

=2 i
Gastroesophageal Reflux Disease (GERD)
Physiologic testing for refractory patients
Initial treatment to include:

* More than acid suppression

optimal treatment, follow
up 4-6 weeks

Further Ir i ions to id:

= 24h esophageal pH / Impedance monitoring

= Endoscopic and/or videofluoroscopic swallow evaluation
= Barium esophagram / Modified barium swallow

= Sinus Imaging

* HRCT

= Bronchoscopy

* Cardiac Work-up (ECG. Holter Monitoring, Echo)

= Environmental / Occupational Assessment

= Consider uncommon causes

= NAEB - ICS, Trigger

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

CHEST guideline and expert panel report. Chest 149 (1), 27-44. doi:10.1378/chest. 15-1496



Pathophysiology

Fgure e reflux theory
FIGURE 1. Possible mechanism of GERC ° I’eﬂeX theory

« esophageal
dysmotility

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 1412-1428.
Gastroenterology 154 (2), 302-318
Larvnaoscope 124 (10) 2375-2379.



Pathophysiology

Figure 1
FIGURE 1. Possib
Yy 9
’ _? v Meculs
‘ & Acd Refx ./
cenles
Jl A &
v y .
Microaspration [ i /}
| . e
. '/ Arway Refiux
M ¢ hkae Q
g -

- ‘ -
46T » * ) i"

Esophoges Refley Theory

dysmobity

.....

« reflux theory
sm of GERC e Acid reflux
* Microaspiration
* Airway reflux

<
]

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 1412-1428.
Gastroenterology 154 (2), 302-318
Larvnaoscope 124 (10) 2375-2379.



Pathophysiology

Fgure » reflex theory

FIGURE 1. Possible mechanism of GERC e the distal esophageal
afferent nerve-
mediated esophagus-

e tracheobronchial
Mcroaspration

| reflex
anc—r-..l.;m |

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 1412-1428.
Gastroenterology 154 (2), 302-318
Larvnaoscope 124 (10) 2375-2379.



Pathophysiology

Fgure « esophageal
(@ FIGURE 1. Possible mechanism of GERC dy5m0t|||ty
* ineffective esophageal
motility

* massive esophageal
ruptures

Respir. Med. 105 (8), 1257-1261.

Am. J. Gastroenterol. 115 (9), 1412-1428.
Gastroenterology 154 (2), 302-318
Larvnaoscope 124 (10) 2375-2379.



Diagnosis

« When patients have no signs of reflux, it might be difficult to
identify GERC (GERD related cough)

« about 70% of GERC patients do not have typical
gastrointestinal reflux symptoms



Diagnosis

« Endoscopy and biopsies

« Dynamic reflux monitoring
* Impedance pH detection
« Symptom index (SI) and symptom association probability (SAP)

» Other impedance parameters
« Mean nocturnal baseline impedance (MNBI)
* DeMeester score
Post-reflux swallow-induced peristaltic wave (PSPW)
Mucosal impedance (MI)
Real-time magnetic resonance imaging (MRI)
Proton pump inhibitor trial
Salivary pepsin
Frequency of symptoms of gastroesophageal reflux scale (FSSG)



Diagnosis
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Endoscopy Biopsies Narrow-band
imaging
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Impedance-pH
PSPW |
| MNBI
'Dynamic
e reflux monitoring

Real-time MRI
Endoscopy is the preferred screening method for suspected GERD syndrome.

However, so far, endoscopy has not shown great advantages in the detection of
GERC due to its low diagnostic rate and low patient tolerance.

Clin. Gastroenterol. Hepatol. 13 (6), 1082-1088.



Diagnosis

| "
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Endoscopy Biopsies Narrow-band
imaging

Impedance-pH
PSPW
| MNBI
'Dynamic
e reflux monitoring

Real-time MRI

Impedance-pH monitoring is often regarded as the most precise and thorough tool

for evaluating GERD and has greatly improved the diagnosis of GERD patients.

Clin. Gastroenterol. Hepatol. 13 (6), 1082-1088.
Respir. Med. 109 (8), 963-969.



Diagnosis

* Proton pump inhibitor trial

A practical approach, but response to PPI therapy is not equivalent
to the diagnosis of GERD, especially since GERD has many atypical
extraesophageal symptoms

 the low specificity, high placebo response and the low cost of
empirical PPl treatment compared with diagnostic tests it leads to
overdiagnosis and overuse of PPI.




Treatment

* Lifestyle changes

« Medications
« Baclofen
« Gabapentin
 Acid suppression therapy
* Proton pump inhibitor (PPI)
« H+/K+-ATPase blockers (P-CAB)
« Prokinetic therapy
« Anti-reflux surgery
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Cough Originating from the Larynx

 Postnasal Drip Syndrome (Upper Airway Cough Syndrome)
 Laryngopharyngeal Reflux (LPR)

* Vocal Cord Dysfunction (VCD)

 Chronic Laryngitis



Definition of LPRD

Laryngopharyngeal reflux disease (LPRD) refers to the retrograde flow of gastric content to

the laryngopharynx, where it comes in contact with tissues of the upper aerodigestive tract.
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Korean J Otorhinolaryngol-Head Neck Surg 2014;57(10):698-702



GERD # LPRD

Gastroesophageal reflux disease Laryngopharyngeal reflux disease
Table. Summary of typical differences between GERD
and LPR"
o wgia v Symptoms

mptoms
Heartburn andfor regurgitation ++++ + LPRD : Q12 &, OHEX QI 37| & O M,
Hoarseness, cough, dysphagia, globus + +4+++ Ol = 0|4 SO| HEO|MQ S A
Findings
Escphagitis et +
Laryngeal inflammation + o

v . .

st i Periods of acid
Erosive or Barrott's cs:q:-hagiti_s +44+ + More prolonged periods of acid
Abnormal esophageal pH monitaring ++++ ++ exposure in GERD
Abnormal phanmgeal pH monitoring + ++++
Esophageal dysmaotility +4+4 +
Abnormal esophageal acid clearance +4+++ +

Pattern of reflux

Sapine (nocturnal) reflux i + v Position of acid
Upright {daytime ] reflux + ++++ .
B N a2 - LES in GERD
- UES in LPR

E-BS-FH:!I‘IE-H to treatment
Effectiveneas of distary and lifestyle +~t +

modifications
Successful treatment with a single-dose PP +++ +
Succesasiul treatmeant with a twice-daily PP ++++ +++

Korean J Otorhinolaryngol-Head Neck Surg 2011;54:519-25



GERD is a condition that develops when reflux of stomach
contents causes troublesome symptoms and/or complications

Esophageal Syndromes Extraesophageal Syndromes

{ Sinusicis |
—

Symptomatic Syndromes'

* Typical Reflux Syndrome

® Reflux Chest Pain Syndrome |
i Laryngitis
oot Dental Erosions
Syndromes with
Esophageal Inju
prags. Inkry Reflux Cough |
= Reflux Escphagitis Reflux Asthma
= Reflux Stricture Pulmonary Flbrosls/
* Barrett’s Esophagus ¢
\-Menocardnom:

Korean J Otorhinolaryngol-Head Neck Surg 2011;54:519-25



Symptoms of LPRD

= Hoarseness/dysphonia (71%)

= Chronic cough (51%)

= Globus pharyngeus (47%)

=  Chronic throat clearing (42%)

= Dysphagia (35%)

= Heartburn (10~13%)/ no heartburn ( 1 50%)

Koufman JA., The Laryngoscope 1991; 101(4 Pt 2 Suppl 53): 1-78



Pathophysiology
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Pathophysiology
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v It is important for physicians to appreciate the potential significance of hoarseness and the relative nonspecificity of
laryngitis.

Table. Clinical Clues to Distinguish LPR. From Other Causes of Hoarseness

Rhinosinusitis Benign Malignant
LPR Infection (Postnasal Drip) Allergy Vocal Fold Lesion Vocal Fold Lesion
Hoarsenass Fluctuates Acute, resolves Acute/chronic or Fluctuates Constant Progressive
characteristic recurrent
Throat pain Common {with Yas Uncommaon Mao From secondary Late (local and
cough, throat muscle tension referred)
cleanng)
Laryngea Edama, Erythema, edema Secretions (thick, Edema, clear Nodules, palyps, Ulcerative or exophytic
findings granuloma, discolored), secretions, cysts, scars (red-white mass),
erythema, edema bluish mucosa stiff
pseudosulcus
Aggravating Smoking, obesity,  Systemic infection, LPR, allergy, Erwvironment, Smoking, vocal Smoking (commaon),
factors dietlifestyle iMMUNOSUppression smoking seasonal trauma, LPR LPR, ethanolism

Abbreviation: LPR, laryngopharyngeal refiux.
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Ear Nose Throat J 2002;81(9 suppl 2):7-9. JAMA. 2005;294:1534-1540



Laryngoscopy

Figure 3. Abnormal larynx. (A) Leukoplakia; (B) Reinke's edema; (C) bilateral true vocal fold nodules; (D) true vocal fold hemorrhagic polyp; (E) true
vocal fold erythema; (F) vocal fold granuloma; (G) interarytenoid bar; (H) arytenoid medial wall erythema; (/) posterior pharyngeal wall cobble stoning.

MICHAEL F. et al, CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2003;1:333-344



RSI (Reflux Symptom Index) RFS (Reflux finding score)

TABLE I.
1 [HE4F7 YUk AdEAL nE=] 2 EL27) Reflux Finding Score (RFS).
vt (B4E]d EA47F 9 f-]-]l. Subglottic edema MBs = 0 = absent
2 = present
2 153E FIsEStHE R W A ol S3E Ventricular ZEM H=X 2 = partial
i d= = }j (H713AE Foh). sc =u 4 = complete
— ——— Erythema/hyperemia Z5+ SHI 2 = arytencids only
3 [FHIE7 A=z M4 SFH2E BEovt 4 = diffuse
o E o] dejzlo)). Vocal fold edema ML £ 5 1 = mild
& A G el . JE— 2 = moderate
4 |45 4717 A" (HSS3). 3 = severs
5|94 Fub 227 71e] p2ch 4 = polypold
- - Diffuse laryngeal edema 1 = mild
6 |=A7 g=AL 7t AETE =0k HEIA & H 2 = moderate
; - A m=sceTTTe 3 = severe
7 |AFFAAL A7 BE 71ge] vk _
4 = pbstructing
8 |E5+%Hd olEFTE =7t Posterior commissure hypertrophy 1 = mild
(E7Hd Foizl7t Bl =7e] = SQI5tE XMOH| S 2 = moderate
3 = severa
9 |7kl 28lAY, Flso]l ol AL, 4357 oF 4 = obstructing
AL Hale] el AS 7o} Granuloma/granulation tissue 0 = absent
|05 52 |OI=%| 2 = present
Thick endolaryngeal mucus 0 = absent
S= LY XIS FoH 2 = present

Peter C et al, Symptoms and findings of laryngopharyngeal reflux. Ear Nose Throat J. 81(Suppl 2):10,2002



Management of LPRD

Behavioral modification




Lifestyle modification

Avoidance : heavy meals, smoking, alcohol, late meals, fat intake
Avoidance of food and liquid before bedtime

Sleeping with the head of bed elevated

Reducing body weight

Addictive benefit in patients receiving medical Tx.



Medical treatment

H2 receptor antagonist

Prokinetic agent

Mucosal cytoprotectant

Antacids

Proton pump inhibitor



Proton Pump Inhibitor

 Blocking the final step of gastric acid production

« Proton pump inhibitors are considered the mainstay of medical treatment,
although there is some controversy regarding their efficacy.

« A 3-month empirical trial is a cost-effective approach to initial assessment and management.

Charles N, JAMA. 2005;294(12):1534-1540
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