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Fig. 2 Elffectiveness of cough treatment and over-the-counter medica-
tions reported by patients with chronic cough
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Fig. 3 Unmet needs in patients with chronic cough
Lung. 2019 Oct;197(5):635-639
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« COVID19 AL > AFS|A A|M > “Unhappy”
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friends depressed activities

Kang et al. Lung (2019) 197:635-639
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Patients n

« 50~60CH (48.1%, increase with aging), Female predominance

« Dual peak: Disease characteristics or Recall bias = persist or long-lasting symptom
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FIGURE 1 Age and sex distribution of all the patients presenting to the clinics.
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« Smoking, UACS, COPD, Asthma, GERD, LPR,

Eosinophilic bronchitis
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Figure 2. Prevalence of possible causes of chronic cough.
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ORIGINAL ARTICLE | ISSN: 1738-3536(Print)/2005-6184(0nline) - Tuberc Respir Dis, Published online Aug. 31, 2019

Clinical Characteristics of Chronic Cough in

Korea
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Koo et al. Medicine (2016) 95:37
TJ An et al. Tuber Respir Dis (Seoul) 2020;83(1):31-41
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« =2tA HIFE 41 Cough symptom score
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 Leicester Cough Questionnaire (LCQ)

« Cough-specific quality of life questionnaire (CQLQ)
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It generally takeq about 5 minutes {o mpleted and it is designed for adults. Since the
first development in 2003 LCQ has been translated and validated in several languages
{(Dutch, French, Korean, Lithuanian, Mandarin Chinese, Polish, Portuguese, Spanish,
Swedish, Thai).

https:/fwww physio-pedia.com » Leicester Cough_Questi. .

Leicester Cough Questionnaire - Physiopedia
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Check contraindications l

Spirometry

N

1}

Jo

[

ot o
uA

mjo

oX

. R
: "
=

a
_l?_

=

.,>l.

|o

rQ

)l

g

e 2
-&lﬂ e o O
5]
22
5]
) £
() ~ —
S © g 400
%D, Gl ]
9& o ) ]
() R H
2. & E
- X c 300
&0 2
C2 OO g . .
\('b‘ ";b g'
oe“‘eeé QO 200
Increasing ° e<‘59°
100 -
Summary of capsaicin challenge technigue. C2 indicates 2 coughs; C5, 5 coughs.
04

Baseline 3 months

J Investig Allergol Clin Immunol 2013; Vol. 23(5): 289-301

3 months



37182 871 - 7149 87t =4

B HILET 7)Ao HE

7| i m——— 150) = R
LCM
etin 7188 O 28 £k U BRSE ATEQ 0 X153
fhe Lelcest. 2o niztz ot S0l
validation of
system in cf . 7|%lo] WL Qf Z=AMOI 40| B M8 H=0| M > weak ~ moderate
5.5. Birring*, T. Flemin
> Hl = of QIAO| K}O[7F =XY 1
>%2 HOp 8 =l 2K, d87tset X[l 2
o "o
0- R {}“}{}&}{}‘}

|
Control subjects Chronic cough patients
J Investig Allergol Clin Immunol 2013; Vol. 23(5): 289-301



7t-71d 87l =+

so| A

Leicester Cough Questionnaire (LCQ)
Cough-specific quality of life questionnaire (CQLQ)

COugh Assessment Test (COAT)
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« Sputum: amount, color = not confused with saliva

« Rhinorrhea, Sneeze, Nasal stuffiness, Post-nasal drip
« Fever, Night sweat, weight loss

» Globus pharyngus, Abnormal sensation in throat (Tickle in throat, itchy throat, urge to cough, irritation in

throat, Throat clearing etc.)
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« Chest X ray: &M OZFE (25%~31%) > selective CT (24~42%)
« PNS : X-ray (48%) - CT (similar to X-ray?)

« Provocation or Bronchodilator test: “$| 4", "2 4"

- Allergy: Skin prick, MAST, IgE &

* 24 hr pH monitoring (7I% &2 Xt M &), EGD (GERD TIEH0| E4= Ofd > M &

g
nx
Mo

« Induced sputum: > 3% = low accuracy > FeNO (27|25t E Ay, 22 E0|E, ¥

2
0
H1

« BFS: < 5%, not routinely recommended

2020 7| AT =2 X & WH






Upper Airway Cough Syndrome (UACS)

« UACS

« ACCP definition: Chronic Cough coexisting with upper airway symptom

« Most common cause of chronic cough

« Formerly, postnasal drip syndrome - Sensory neuropathic process attributed by ‘upper airway’ > ‘UACS’
« No pathognomonic findings (helpful: postnasal drip, cobblestone mucosa, unpleasant sensation in throat)
« Response to empirical antihistamine or nasal decongestant - diagnostic

« Other: serum IgE, Aeroallergen test (MAST, RAST), Naso-Laryngoscopy

Pratter Chest 2006;129:638-718



Asthma

« Asthma?
OF7|2HS + 7ZHHEQI T 7| 7| FH| St

+ A|ZHof| el S =7 Hoks M8

uscles

Normal airway Asthmatic airway

www.childrenshospital.org

Asthmatic airway
during attack
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(Non-Asthmatic) Eosinophilic bronchitis
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27|43 E A (FeNO) : 55ppb

At : Total cell count : 400, eosinophil (7%)

=AFOS HO
O O - HADO.

918 et al. AARD Nov 2017;5(6):307-311




(Non-Asthmatic) Eosinophilic bronchitis

Non-asthmatic eosinophilic bronchitis (NAEB)

. 71"o| F oE Sy
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TJ An et al. Tuberc Respir Dis 2020 Jan;83(1):31-41
Diver et al. JACI in practice 2019;7(6):1740-1747
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Asthma vs. NAEB

Cough Variant Asthma
7|8

CTOA 7| 2K L& - (+)

EOSINOPHILIC
INFLAMMATION
EPITHELIAL EPITHELIAL
DAMAGE, RBM MAST CELLS
THICKENING

MAST CELLS IN THE AIRWAY
SMOOTH MUSCLE BUNDLE

LUMINAL NARROWING

Diver et al. JACI in practice 2019;7(6):1740-1747
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Fraction exhaled nitric oxide (FeNO)

Nitric oxide metabolism in asthma pathophysiology

Agonist Cytokine
L-arginine ¢ ¢ L-arginine
cNOS «— Ca?% Transcription — ( iNOS
L-citrulline L-citrulline
Epithelium
Agonist NO NO ——»
l T ¢GMP and
Ca2+ Kca channel

opening NO . 9 ANOSTH < Ca2+

Airway
smooth muscle
Contraction

_ INANC nerve
Relaxation

Andrew Menzies-Gow et al. Eur Respir J 2020;55:1901633

Allergic airway inflammation

Asthma

CV Asthma

NAEB

Asthma COPD overlap



Fraction exhaled nitric oxide (FeNO)

]

Records identified through database Additional records identified
5 searching Pubmed (n = 241) and through Google Scholar and cross-
B Embase (n = 825), Web of Science referenced articles (n=10)
f§ (n=333), Scopus (n=361)
E |
=

TABLE I. Summary of meta-analyses by RQ

Positive likelihood Negative likelihoodd Summary AUC [Diagnostic OR
No. of studies [ Sensitivity (95% CIJ § Specificity (95% Cl) ratio (95% CI) ratio (95% CI) (95% Cl) (95% Cl) F (95% Cl)

RQ1. Feno to pedict CVA (in coug wk)

10 0.72 (0.61-0.81) 0.85 (0.81-0.88) 4.7 (3.6-6.2) 0.33 (0.23-0.47) 0.87 (0.83-0.89) 14 (8-26) 04 (89-99)
RQ2. Feno to piedict either CVA or
-+ 0.73 (0.53-0.86) 0.89 (0.84-0.92) 6.5 (4.3-9.8) 0.31 (0.16-0.58) 0.89 (0.86-0.92) 21 (8-54) 44 (0-100)
RQ3. Feno to piedict nonasthmatic
4 0.72 (0.62-0.80) 0.83 (0.73-0.90) 4.1 (2.6-6.6) 0.34 (0.25-0.47) 0.81 (0.77-0.84) 12 (6-23) 0 (0-100)
e L - 20 were case-control studies
l_J (n=15) - 9did not actually meas;re FeNO levels
— - 8 were duplicates
l - 4 were pediatric studies
°
3 Studies included in
E quantitative synthesis
(meta-analysis)
(n=15)

WJ Song et al. JACI 2017 Sep; 140(3):701-709



Gastro-Esophageal Reflux Disease (GERD)

 GERD

* Prevalence 2> 5~41%
« Mechanism: cough reflex and esophageal reflex (Vagal n.)

« Misunderstanding: Always have heartburn or regurgitation symptom, Always abnormal in EGD

4 N/ )

& “Rackitors Reflux Theory Reflex Theory
@ Cough Center
GN Glossopharyngeal nerve

* Reflux through esophageal sphincters causing pulmonary, | | * Reflux into distal esophagus stimulates vagally-mediated

PN Phrenic nerve larygneal, pharyngeal, or extraesophageal symptoms reflex

TN Trigeminal

VIN ﬁgﬁ?ﬁ:rv:me * Direct contact of gastric refluxate with bronchial and| [ * Common embryonic origins between esophagus and
2w Cortical input \Iaryngul areas ) \bnonchlal tree j

Esophagus Esophagus

Stomach Stomach
FIGURE 1. Cough Receptors involved in the normal Small Small
cough mechanism. (From Irwin RS, et al., Cough: A com- Intestine Intestine

prehensive review., Arch Intern Med. 1977; 137:1186-91)

7| AT 2K 2020
Irwin RS et al. Arch Intern Med 1977
Christopher H et al. Gastroenterol Clin North Am. 2013 Mar;42(1):71-91




Gastro-Esophageal Reflux Disease (GERD)

« GERD: Diagnostic testing may or may not support the initial diagnosis

Clinical history

Questionnaire

« e.g. Reflux Disease Questionnaire, GERD Questionnaire

PPI Trial
« Low specificity (44%), high placebo response but less costly
« EGD

 Erosive esophagitis (only 30%) > Useful in some cases (e.g.; treatment failure)

pH-impedance monitoring
« gold standard but expensive, time consuming, and limited availability

Modern diagnosis of GERD: the Lyon Consensus Gut 2018;67:1351-1362.



Guideline 2014 -> 2020

No improvement

o

Normal |+

>

Cough lasti than 8 wk » Smoki ACEI
ough lasting more than 8 w moking or ob7|A
* Yes
Quit smoking
Quit ACEI - 2 gy, Ay SRy
v ghe= SEXM + 2HIS Y
Chest X-ray Abnormal p| Treat underlying disease - 8 [4e xp\ri
- -_rLE oo
» H5H
H

. S|« AEH XS0 HaE 1 2= SOm 2Abe] 9
PND or rhinitis symptom Positive 5= * [ e S s [l | M -'EI'-l}l EII: ._l 1 [ = Hi— "Il"
PNS X'I‘ay* Ll Treat UACS . ]’lE
P ]No improvement « 715 A .-'rl-'l'r:ll I-I-I'Ll'l:H III‘F_Ir J‘-IEH
Negative [% - K2 T b= = e 1
3 = A 'I_I|__I_—||— |H.J_-_ |HE“=|- oy i
, . = =| & = Al AlEH=
E!DPRF:Lrest Positive et CVAS B Zgﬂ |__?"ll —1—:" G?E_-? i IJ 1" T mr
Provocation test™ > lrea or [ o L ™ s
f g = OIAI0|] T T2} A= HHR 4= 9l
Induced sputum No improvement ik | . :q"'ll" Ijl ]I:I_-I.l_ |I E _ll__"lll" e H = 1 AL
Norma |4 - QJAHOZ OAIEl HO Tt ZISHY| [HEH ZAIS
v L | = OT 1 == = I H&,
Empirical treatment for GERD Improvement = A== = A |
0| X XSS A|RE 40 *
No response Diagnose GERD and I Ll 1 = 1= L = i
treat for enough period = =y k= —_ £ o L
v o O] Tk L = A8 X g LSt S
Consider 24 hr pH monitoring Positive —_ E %l— = SO hhﬂ r'— E'—
HY— =& 7 | ol — | ]-_||.|:|.
Normal ﬂ—:-j'-.lﬂ'.-"ll-l'll'-'rl [E‘T;m L
Y
« HEH & [ |:-_-| -
m = 270K O HE2I0| SAI0 2= W ALY
Bronchoscopy Jiti‘flll_ﬁ s s —_ = 3
PNS CT Abnormal - ) . LDIJ|L;' _
Echocardiography »| Treat underlying disease {EAI:!;:LDJ _.|'|_ |E
Allergic skin test 0] Z%]
Consider measuring serum IgE T |
%iﬂillild-ﬁ##ﬁll’.’j‘ﬂ ) =Xz ZECT &S
Normal | T Ol OIS S e a NEES)] LR R «— £ 7IRAIUAE sy
‘ : i IS XX ma/  EAESH
Consider habit, psychogenic cough ACE| = angiotensin converting enzyme inhibitor ;—‘i%f
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Guideline 2014 -> 2020

Cough Variant Asthma
& (a) (b)
GERD . v Single - v Single
v * Dual B A & Dual
| X o Triple S R © Triple
6 1% 1.8% 8 N
- 0
28.8% - Y
2.9% < .
0.3% 3.7% o 67 =
c 2
5 c 37
17.2% 2 . _ S .
5.8% 31.4% 47 T = WV
2.1% R 5 A"
. {
Eosinophilic Bronchitis 0 week 2 week 4 week 0 week 2 week 4 week

UACS

7ol Ef2lof e]ATt X2 2}
- 2wks treatment response: 63.3%

- 4wks treatment response: 91.2%

(TJ An et al. Clinical Characteristics of Chronic Cough in Korea, Tuber Respir Dis (Seoul) 2020



Unexplained Chronic Cough

* 5~10% of chronic cough

« Same but various terminology

. Unexplained CC, Refractory CC, Idiopathic CC, CC of unknown etiology etc
* Definition
. cough persist > 8 weeks
+ unexplained after investigation

+ unless guideline-based treatment

Peter G et al. Chest. 2016 Jan; 149(1): 27-44.



Cough hypersensitivity
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tractus solitarius) 0| A
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RAR (rapidly Adapting Receptors), SAR (slowly adapting receptors), TRPV1 (transient receptor potential vanilloid 1)
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e Definition

« Focused on larynx with allotussia
Prevalence: 6-8%

 Diagnosis

Laryngeal dysfunction or hypersensitivity

« Combined: UACS, GERD (~70%), refractory severe asthma (4~11%)
« Naso-Laryngoscope

Of) 2, &71= &, ¥=7|

DK o) 22, Wsp|, 5, & 27|
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« UCC, Paradoxical vocal fold movement, globus pharyngus, inducible laryngeal obstruction, dysphonia

l‘_.




Take Home Messages



Take home messages

2Hd 7| olgt?

« High prevalence and socioeconomic burden (> 3%)
* Increase with aging, Female predominance
« Low satisfaction and high unmet needs

g 712l It
« VAS, NRS, CSS, LCM, LCQ, CQLQ, and "COAT"
 Precise history taking: Smoking, comorbid condition
* Initial evaluation: CXR+ PNS X-ray, PFT with MBPT/BDR, Induced Sputum
> Chest or PNS CT, serum IgE, Allergen test, FeNO, EGD, pH monitoring
g7 e TIE
« Chronic pulmonary disease Z &

« UACS, Asthma/CV Asthma, NAEB, GERD
« UCC, CHS, LDS/LHS

« Guideline guided Treatment!






