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Chronic cough is a common symptom and the etiology of which can be challenging to diagnose.
The key to successful management is to establish a diagnosis and to treat the cause of cough.
Asthma, gastro-esophageal reflux, and postnasal drip syndrome have been thought to be most
common causes of chronic cough. Various causes such as lung diseases (sarcoidosis, pertussis),
obstructive sleep apnea, drug (angiotensin-converting enzyme inhibitor), and psychological
status can induce chronic cough. However, many chronic cough patients do not have an iden-
tifiable cause. We need to understand the mechanisms underlying central and peripheral sen-
sitization, how they interact with cough triggers and their relationship with the sensations that

Received  September 1, 2014 drive the urge to cough, and the subsequent motor cough response in chronic cough. Height-
Accepted  June 23,2015 ened cough reflex sensitivity is persistent and their cough is unexplained in many patients. In
Address for correspondence most patients who visited otorhinolaryngoloy clinics, it is possible to manage a majority of
Myung-Whun Sung, MD, PhD chronic cough patients successfully using a protocol based on presenting symptoms and thera-

Department of Otorhinolaryngology,  peutic trials for the common causes of cough. However, there are few therapeutic options for
Seoul National 'U?Wemty patients with unexplained chronic cough. There is a pressing need to understand the physiolog-
College of Medicine, ical basis of unexplained chronic cough and to develop novel antitussive drugs that down reg-

101 Dachalro, Jongno-gu, ulate cough reflex sensitivity. Korean J Otorhinolaryngol-Head Neck Surg 2015;58(11):744-53

Seoul 03080, Korea
Tel +82-2-2072-3830 Key Words  Antitussive agents - Cough - Gastroesophageal reflux - Physiopathology -

Fax +82-2-745-2387 Respiratory hypersensitivity.
E-mail mwsung@snu.ac.kr

A =2 Al7go] grelghehs 2 e uhalAl v glont, 4014 713

2 23 Flof A ofe] e 7o) A§T Ao

P1E ), WA, AL AR, A 0] ofe] BET B 2wk Ao 713e Jm WE BEs] Sla) 2
BElo] A 4 Gk FAOR, 4RI /) AL T AL ofif A% GTL A, WAl sy AT, 4R
7121l ket FHGE o), oFFAGAT), MAGT o) A Awas 3o e A= A% o Aol

Sofl w4 7)golear su, A Q17| 3-d0me] Fete W) uhY 7S o AL Hugt
9 B9 ABolth 1M 2T 5 9 oA AT /E AR dela I 9S AsHE Aoz, 7129 selset
2 B 93l B4oHoE Aol kA Z1HOE el Al Zh b B3 S QI SIAE SR

U 4= ok ¥AE] 713]o] dojub= 7|17 tieljAl= ulFE  (gastroesophageal reflux disease, GERD), 2-H| % (postnasal

744 Copyright © 2015 Korean Society of Otorhinolaryngology-Head and Neck Surgery



drip, PND) S5<19] o 5] tial] WA AmE 2 darst
31 QJEE™ o)A Qite] w2, o] A 7A] Udlef Yuke 3|
FEto 2% 98% ool FA THE Bk A= ¢
Qlo] glo] HAst= 7132w EEANt 7184 9o thE
Aol oJalf fihEl= 7139 A 1 ARlE dohd7] ol
&+ A7t EE 9om, ol 54 71X (idiopathic cough)X
th= A9Ez] $= 7)™ (unexplained cough) 22 2o}
A olele] e A eglo g AL 7|3 W IS
el Eh— o}xl‘%’l *‘Xﬂ R} F FHORE g 7|7 R Y
CEn th4o] vk 713 SRFEL ofAo)
. o] ¥k-g- ztolo] tjs, of/do] A o=
71-0] izt wk-g-o] AgFEle] = Aoz Holw > angio-
tensin—converting enzyme(ACE) JA|A| 2 213t 7|3 Hk-g-
= o Erhe Rurt QAR 2223 Zolo] tigh ¢gle of
2] ghe] 2| 2] gkoket. whaba] 713 §Hg-29] #HI/d(cough reflex
sensitivity) 2] HeP7F ¥ 713S AT 4 e 583 7]
Ae] g o &2 7S 4= §lovt ofA7ER] 1 713t 2| &
el A= Gl vzt At

2 =110 A = - RIRISHA] st Q1] vig 713t
T AR 8-S 3 Ao 2H, ojuQle It ©
AR A GHE 713 9] Q1 A4S
o] YxslaLz} gk

714 e 717
717e tu]e} Av]o] 2hg.0 2 wpsh 372 77

URAE 71, NS S AejellA] B7ure olgka)z)n
R
.

il

TE5E FEA 7E GEE wolA He 4F), 1
i 7174?47} FoRRHA Aozt Fejar 733t o) 3717 o]
£ 9 Qo g mAUe = 5] o|FojzIct ojnf 37|
5 A4 oF 150 km7HA| = thrhEd, o] bl
& Bk w2

o 2

i

3t goptel ) B4 A Fo

7% siuk, 7]2 uhe-o.
Fe 2480l ofsf et th(Figs.

HO] 4% +871% %H

N ot >4 Jo

o

o

o

f

114

2
NN

g

552

7oz A 7] ool 53l 7414 4170
B Z08 A7 2] T2 Aol ThE w

Evaluation and Treatment of Chronic Cough in Adults I Kim H, et al.

Cerebral cortex

Superior laryngeal nerve
Vagus nerve

Esophagus
Intercostals

Diaphragm

Fig. 1. Anatomical representation of neural pathways for cough.
Cough receptors (shown in red color) at the airway bifurcations,
in the larynx, and at the distal esophagus, link to cough afferents
through the vagus and superior laryngeal nerves to the cough cen-
ter and cerebral cortex. Efferent pathways coordinate the muscle
response that leads to a cough.
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Chronic cough

v

History,
Acause of | —_—
) < examination, Smoking
Investigate [ coughis >
chest X-ray ACE-| Discontinue
and freat suggested

| +T+

Upper airway cough syndrome (UACS)

Inadequate Empiric treatment

response
to aptimal fix

Asthma
Ideally evaluate (Spirometry, bronchodilator
reversibility, bronchial provocation challenge)
or empiric treatment

Non-asthmatic eosinophilic bronchitis (NAEB)
Eldeaily ealuate for sputum eosinophilia
or empiric treatment

Gastroesophageal reflux disease (GERD)
Empiric tfreatment

For initial freatments see box below

No response

Inadequate
response
to aptimal fix

N
v

Further investigations to consider:

« 24h esophageal pH monitoring

« Endoscopic or videofluoroscoplc
Swallow evaluation

« Barium esophagram

- Sinus imaging

« HRCT

« Bronchoscopy

« Echocardiogram

« Environmental assessment

- Consider other rare causes (see section 26)

Important general considerations
Optimise therapy for each diagnosis UACS- A/D
Check compliance

Due fo the possibility of multiple causes NAEB- ICS

maintain all partially effective freatment

Initial treatments

Asthma- ICS, BD, LTRA

GERD- PP, diet/lifestyle

For further detailed freatment see each

section recommendations

Fig. 2. Clinical guideline of chronic
cough (ACCP evidence-based clini-
cal practice guidelines, 2006). ACE-
I: angiotensin-converting-enzyme
inhibitor, HRCT: high resolution com-
puted tomography, A/D: antihista-
mine/decongestant, ICS: inhaled
corticosteroids, BD: bronchodilator,
LTRA: leukotriene receptor antago-

nist, PPI: proton pump inhibitor.
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Table 1. Properties of vagal afferent nerve subtypes innervating the airways (modified from Canning et al., 2009)

Properties RARS SARs C-fibers

Electrophysiologic

Conduction velocity, m/s 14-23 15-32 0.8-1.5

Myelination Yes Yes No

Eupneic activity, impulses/s 0-20 10—40 0.3-1.5
Morphologic

Neuropeptide synthesis No No Yes

Innervation of large airwayst Yes Sparse Yes

Innervation of small airways Yes Yes Yes

Physical sensitivity

Mechanical threshold Low Low High
Lung deflation* Activated Inactivated No effect
Edema Increased No effect Increased

Chemical sensitivity*

CO2 No effect Decreased Increased
H' Increased No effect Increased
Capsaicin® Increasedt No effect Increased*
Bradykinin* Increasedt No effect Increasedt

Reflex effects

Parasympathetic Excitatory Inhibitory Excitatory
Respiratory Hyperpnea Inhibit inspiration Apnea
Axon reflex No No Yes

«typical attributes of the afferent nerve subtypes are listed. Species differences and subtypes of each class with distinct physio-
logic properties and responsiveness have been reported, tthe activation of RARs by capsaicin and bradykinin is prevented by
bronchodilator pretreatment, suggesting that activation occurs secondary to obstruction in the lung, *C-fiber activation by bra-
dykinin and capsaicin is enhanced by bronchodilators such as adrenaline, adenosine, and prostaglandin E, suggesting that
agents directly stimulate C-fibers in the airways. See text for further details and references. RARs: rapidly adapting receptors,
SARs: slowly adapting receptors
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Fig. 3. Potential actions of and inter-
actions between the vagal afferent

mucolytics

nerves mediating cough. Excitatory
pathways regulating cough are high-

lighted in blue. Inhibitory pathways Vasodilatation
regulating cough are highlighted in red Edema/Inflammation

(modified from Canning, 2006). NTS:

Mucus secretion

nucleus tractus solitarius, TRPV1: T
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Table 2. Differential diagnosis for cough in adults
PND
Allergic rhinitis

Psychogenic

Chronic aspiration
Chronic sinusitis Zenker's diverticulum
GERD/LPR

Cough-variant asthma

Foreign body
Tracheobronchial tfree
ACE inhibitor medications Laryngopharynx
Pertussis (whooping cough) Sinonasal
Neurogenic External auditory canal
Traumatic vagal injury Chronic bronchitis
Post-URI neuropathy Subglottic stenosis
Bronchiectasis Tracheomalacia
Lung carcinoma Tuberculosis
Tracheoesophageal fistula Congestive heart failure

Sarcoidosis

PND: posterior nasal drip, GERD: gastroesophageal reflux dis-
ease, LPR: laryngopharyngeal reflux, URI: upper respiratory in-
fection
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