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ICS for Non-asthmatic Chronic Cough (Con)

There are no standard guidelines for the management of non-asthmatic chronic cough (NACC), and in
particular, the use of inhaled corticosteroid (ICS) for cough control in NACC has some controversies so
far, Although several clinical studies have reported that the use of ICS in NACC is effective to cough control,
a closer look at those studies shows that a number of patients with factors that can respond well to ICS
are included in the treatment group, It is considered that recommending the use of ICS for cough control
in NACC based solely on the results of these studies might be unreasonable, However, it is thought that
there is a group in which ICS can be effective for cough control in patients with NACC. It is important
to identify the characteristics of the patient group in which ICS can be effective for cough control in NACC
through appropriate clinical studies in the future,
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1. M2

AR Gz wHg7)Rle] B3k olo g unAHow 7HE A2, A7|=rHSFT (upper airway
cough syndrome, UACS), 9|25 972 S (gastroesophageal reflux disease, GERD), 12|31 H|-2A] A4
7]384] A(non-asthmatic eosinophilic bronchitis, NAEB), o] W|7}#] @slo] gJt}'? ztzte] Ashdg |5 7}o)
=gllo] 2 A glen AA elE o3l A7 slol=glle] da] ofgEaL I, ¢l2 S 711
H 2ol M+ inhaled corticosteroid (ICS)9} leukotriene receptor antagonist (LTRA)Z} FH X|SA 2 o]-&-%|a1
3L, NAEBY] 2|79] lojd= GA] 1Cs7) 8 B A2 o853 Jut. 3FATE eosinophilic airway in-
flammation®] g1 non-asthmatic chronic cough®] |59 thalr= o= FHE 7fol=glelo] glo, 3]
1CS2] gte]] thali = o]do] W} & flalof|4]= non-asthmatic chronic coughollq 1CSe] &i&ke] thal] CON
o] SHHolX thFo] Bz} st}
228

Non-asthmatic chronic cough®ll ‘non-asthmatic’2] 2= €A Ylgfof sk=7}? o2/IR= Fold 4
RO} non-asthmatic 73732] 7|=3RIA, ThA] D3l 7|=3H1Ado] gl Ao = Aofdd & At} ofe
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gk Aol 7=l el tisiAlE ATSS} ERS BFollX] PCyks 16 oo Aofakar ity ®, & non-asth-
matic> PCy@tol 168 ‘A=, 5 71=3wI/do] glvk= 218 Heofd 4= gtk o™ 3¢l non-asthmatic
chronic cough-2 GERD, UACS, NAEB, 12|31 2 dEojr] o317} o]F0jzl o}Ey]Ay 713 (atopic cough),
Ao 2 ZEeh APl QS ZHA] Fslal AlGEE 713e] B9l S w7 IZlo] . o] FollA
NAEB} atopic coughi= eosinophilic airway inflammation®} 1#+d 7H37131 0 2 1CSe]] ¥he-8- 2+ 5= Ao
2 ojn] oA oA o] FrkR= AlQlstaL =olskarat gt

1) Cough mechanism in non-asthmatic chronic cough

(1) GERDOlIM2] 7[2l2| 7| A

GERDOJA 9] 7132 32 =2ek(lower esophageal sphincter, LES)2] H] A2l o]¢h(relaxation) O &
AR (reflux)7} Lofuhs Ao e P GERDAIM Q] 7|Z A& o|2fdt ol 2Jgh dFE(refluxate)
A7} 22 =k (upper esophageal sphincter, UES)S $3Fe] AH7 =5 Al=53te] 7131S fieh=
7497} AL, o= reflux theory2lal H-EcH?, & th2 7]7 0 2% esophageal-bronchial cough reflexe}al
2= neural reflex mechanism, & stomachol|4] lower esophagus22] %57} vagal neural pathwayS 58}
& cough reflexs FIBIHE reflex theoryZ} QIAATH?, o]2A] 2le] Al=50] 7|BAHA] o]olA] 7]13& fats)
= 7|0 thek Aro 2= ejAE 0 2 esophagus®} tracheobronchial tree’} 8520 2 foregutoll A 25}k
31 esophagus®} bronchial tree B vagus nerveZ 53 A&AAA10] A48 17] wjEo g2 delA] i,
sk GERDOX 7131€] 7] 02+ refluxe]] ©fgh 232101 A4=34 reflexol] ogk TR 2Q1 Al=el] 234
713le] dofjdtiar gokst 4= gtk olgfgh 7|3le] 7)3S Hol& GERDOIA ICSE 2= Ao ¥l a3}

e ohold

(2) UACSOlIA{2] 7]e| 7]

FHAA == 2 A2zl vke} 2ol post-nasal drip (PND) theory©]t}, PND7} nasopharynxg 213202 2=
3} pharynxt larynxol] E3¥3 = afferent nerve system®] 2452 F=5ke] 7|131& fdsh= Aot} 1A
7 UACSE] oF 20%0l et 71308 32381, & UACSO R Zleke w7 3doletar shtfeke oF 20000
PNDZ 2IA|5}A] 5= asymptomatic rhinosinusitis7} 101 PND theory 3h7Eo 2 UACSOA 9] 713 714dS
Argslr)ol= okt Fel7t ok FHAI RS airway inflammationo]t}, ZF=ol] ]38} airway sensitization©]
7 =R 2RI, o]#fgh airway inflammation2 FA| F7HAIE dojdtial dejx] Qlot. PND A7} 2322
2 airway®E micro- B silent aspirationg YA airway inflammationo| dodtial s= 7o) 9lan
gk AR 713 AR wHEAQ Aol osliA] 71w Adute] =3 Frdske] airway inflammation©] Yo
k= Aotk AMAEE cough reflexe] WIRFE ZpAI7E S7bEox 7131E frddctar delA Qlek

—

3) §2/d obd 7|02 7[3le] 7|
Sx 713ele)] Z13e) e aubrle ackshd o 4 wErehn @ 4 gl A Hae) ol
Ao Bk 7)3 9] 714S cough hypersensitivity syndrome @ 2 Am3}kaL It} 2 cough reflex?]
H] A2 2] neuropathophysiology 2. 2184] cough reflexe] W= 2A7F S71E0] Juk= Holo), skAgk
olell WEAAIE o F7be] @177t o Hag Aol
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2) Clinical trials of ICS use for cough control in non-asthmatic chronic cough

(1) ICS use in GERD

GERDZ QIF w7 |3lollA] 1Cse] &5 A4 o= £ a7+ oF gltk shAINE 12 2= GERDY|
A 1C82] 8392 dPds] & 4= e 77 U=, Barrett’s esophagus®t LES9] relaxations = o=t
o] AP E Ao}, Barrett’s esophagust H-21%9] normal squamous epithelium®] intestinal meta-
plasiag 53] columnar cell2 M ¥ eSS 2]n|skt}, Barrett’s esophaguse] 9910 2= o277} Q50
A9k GERDO]| 2J8k 72121 tissue injury7} 3F 2102 LA a1, LESS] HIA Q] relaxationd} = $33to]
ot g4 ek o] A=Y v California2] 3 HSAN] 710E AlgRES] A} gloJgjH]o]~E ]85}
& case control study® Zld§o| HA=U|, ICD JHIE=E o]83}] caseZ Barrett’s esophagus® A 2lsh
421787} normal control 8427 B]WE}SI}, ARESE eHAlS Bt Aolla] ICSE Q.2 AR8-3=S Barrett’s
esophagitis®] $IH=7} U] =55 I 5 vk &8 7] A7t o EQ3FAA|NE ICS7} Barrett’s esoph-
agus2] ¥2lo] Eli= GERDOJY lower esophageal sphincter®] malfunction?} oJ® #A7} )& 4= USS 75
3 & < ATk B o AFrelXe ICSe ofYANE 73T ZH|R o] =7} esophageal acid contact times 7}
AR AT A} Qg AAEL ool tisiA] olnpi T 2Bl Ro|=r) LESS] UAH Q] relaxationS
S7HA71714 gastric emptying time®] A|(delay)S fEste] o]#gh A3E LRl E Aolztal drsial
ek, gH, 1CS A= o= AL9] systemic effecti= o] & LA ok’ FF8EH 1) GERDOIA 2]
71319] 713 aestaL, 2) ICSE 2o AREEE GERDS}F ¥Hdo] l Barrett’s esophagus®] 9130 =th=
AT Ao} 3) BT ZE|IRo|=9] ARgo] GERDE S 4 k= A48, 22]al 4) 1CS7} systemic
effectE VB ¢ k= S 32f& vl GERDOX 71319] 28 ffte] ICSE A8k 21 ofnbe &37}
FAY 2312 GERDS U A = S Ao A7t

(2) ICS use in UACS & idiopathic chronic cough

GERDOIM S} mR7 PR o] F71A] Zek ZizhollA ICS 835 2 7 fl3deh A% non-asthmatic
chronic cough, persistent chronic cough, idiopathic chronic cough 52| &0]& AFg3s}e] ICSe] a3= B
wte] SlaAIglo] 13, o] QoI BT 10se] Abgol A} itk AR A ok A AP
AIE a2 el ZAEA717ells B2k wAldo] o] Azte] IS AMAIS] Yot At gt

@ Effect of inhaled corticosteroids on symptom severity and sputum mediator levels in chronic persistent
cough. J Allergy Clin Immunol 2004;113:1063-70.

o] A=Y 1d ool whd71F A1 th o2 double-blind randomized crossover study® inhaled fluti-
casone¥} placeboS 242} 25°7F AR8-8)aL 25F washout phaseE A*A] crossoverdt - THA] 277 T Fo8)4d
o AT F5 Solle F83 AARE Algsle] S| g7 )Rl tisk 2 XIdto] oot 2] primary
outcome2 cough VASSIEF. A} el inhaled fluticasone welA] X5 HBET} 2|8 30| cough VAS7} E7|
Ao g ol IAstes & Atk AN Y SRES B A zidho] 71313 H2lo] 139, A
oF 15%%JaL, eosinophilic bronchitis7} SO 2, o] &5 A F 20%2] A7} eosinophilic airway in-
flammationo| 3= WH713 gApdet, =gk A ghake] oF 2000004 Specific IgE7F /oIt o] @]ol=
eosinophilic airway inflammation®] marker®2 &%l exhaled NO7} o] 2d7-ol|M+= cutoff Fko] 9 ppbE F o]
=], A Hito| 10.4 ppb= FsH| dE o] A}t 28]a induced sputumO &2 1%} eosinophilic
cationic protein (ECP)2] | ito] 1,082 ng/mLzE A de] oF 3ull 7l7to] F7F=o] AT} ECPL 344
ZNeAg o 7)) Tabrad AFe] Axel duiAr} glgo] & e gl B-o|t o] dte] HAE
of|X]&= chronic persistent cough®llA] 7|32} 13} #AIGle] ICS7F LF ¥h-& shrfetal A4S AlaL ot
SEAIRE oF 20000] Sk} SARA 7= Sd5o] HAEA M, specific IgE W91 FEAKE 20007} E3FEO] S
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o, e, 547 71t whele] Gl extuled NOSH spum B/ A} Ao sisieh, o)1
(Cso) o] F& Wk BAE, 3 AJgolel Ankel oIt FFE F /BsAlol Qe 4SS 7H Aol
e Eslol gl 7Rk & 5 it olelt S8 o R @ oiel AE SAZ A nonasth
matic chronic coughol|X ICS7} @37} Qoletar & 4= USR] oFolc}

@ Efficacy of fluticasone on cough: a randomised controlled trial. Eur Respir J 2005.25:147-52,

o] SIS 25 oo 71H RS ez &9, inhaled fluticasone¥} placeboZ randomized, dou-
ble-blind2 257F Fi8}$1 2™ primary outcomeS 0~ 687FA|2] daily cough scoreit}, 1357H9] A=
randomizationd}A] inhaled fluticasones™ 65, placebor 687 Hlul B35t} Uy A2 718 54
ollA baseline cough scoret= &F ¥ E5 3.880|Jc}t. AHollA| inhaled fluticasonesoll4] placeborHt}
cough scoreZ} 0,57 525 a3ttt 53] non-smoker 159 wh2 X438 wjolli= 1 2fol7} 0,98
2 ¢l Zitk skARE i SA1E0] 71E S4S & AMAI8] BT 85 o] w71 $kxe] SRl placebo
ollx] 9OH(SF 13%), fluticasone-ol|Al= 478(2F 6%) Hioll =R ettt BEgk &F i Bellx] 37t #7ls
ZArtellA 7=l o] Rl %) 0 H(fluticasones™ 40%, placeboi 28%) allergy AR S Hct
(fluticasonex™™ 22%, placebot™ 25%). k] Aol nRRIZIAIZ Al&eke] Balo| Fofgt s & + e
8201E 7H $AEo] BAIE 4ol EFETHE A2 el ZHE Al Holop & Zo = AYZtEr
I, ok mefsutol & R ¢iFte] Atolt}t Cough scoreE 0~ 602 et A7 0 2= folst
Ans A9rhare AT 14787 1.972] 2lo], 0.572] 2o]7Hnon-smokerol A= 0.97%2] xbe]) 2A] /=]
o2% A fofaitial & QSRR ofiFoltt thaaro] dWHARl XIEiAIE of AL placebogd & Y-S
THSHIH F U 2po|E Hofok oz vlolEd = A QAIETE AFe] AEA AAEL inhaled
fluticasone®] 53] H]5-< AdAelX 713-E& A lZIckekaL 225 H2]al it shA)eh oA g3t 2+
w71 e] gl vlgo] YR A1, 1CSe] B oJERS = W 8318 7RI SxlEo] AE 25tEe] e
™, cough score 0.5% Hi= 0.959] apo|7} A FH o 2w ofnj7} Qli= zpolRIRA] ThA] gHH AYZfel E
a7} QA= Aol o] ede] AF}= 7FA]aL non-asthmatic chronic cougholld 713 ¢e] =4S Q&) ICSE

AP F geAe F o mvlo] Bashih

® High-dose inhaled beclomethasone treatment in patients with chronic cough: a randomized placebo-con-
trolled study. Ann Allergy Asthma Immunol. 2007;99:61-8.

o] SIFrollxi=t 85 o|Ake] WhA|H SRS o ® 25719 inhaled beclomethasone (1,500 z:g/d)3}
placebo g B}ty A20A AAEL2 high-dose inhaled beclomethasone©] 7138 281 ZH2A1ZH
I BuEkeiet, shARE o] AFtelAE ICse) RhEo] & Wt SxlEo] Eto] T F i RFellA] PGy
Zrol oJm] A FFILICST 5.35+3.2 mg, placeboi: 4.561+3.7 mg), atopyZ} Y= T} ICSTolX =
50%, placeboollAi= 55% STk, 5, A1k 1Cse] 2| 5ol| JFS & vt 8RlEo] $H3] vjA|=A] 2
P} Ayt & 5 Atk

@ Efficacy and predictors of response to inhaled corticosteroid treatment for chronic cough. Korean J Intern
Med 2019:43:559-68.

o] AITE=" 85 o] W71 SIS thato 2 placebo-o| §1= prospective observational study®. 2133
o Hle=tl BAE thdAES 27 B3 ICS (fluticasone) AEE 3faL, 1 Foll= 371 2|85l T2 thdxkE
o gkeljA] 2= O I AEE St o] AFtellAl= PCygke] 8 IRl BAE2 ALlatolrt. &, PCyfkoel
8~1621 A 7|=FAo] = FAEE ESto] HUT) Primary outcome 2 2= X8 25 - baseline

tiv] 7131e] percentageZ 3FICE %= 7130] o AR Zolar, 50% wgke] 7o) Hol 9le good re-
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sponse, S0% ©}2] 7]x o] Hol 10 poor responseZ AT, I AFE-S UACSH unexplained chron-
ic cough®2 Y+1=4|, UACSE PNS x-rayoll4] mucosal thickening®] AU 27] ©]4+2] rhinitis sx©] =
A2 Ao, 1 2e] -9+ unexplained chronic cough® % 2J3Fit}, UACS 68, unexplained chron-
ic cough 334, & 1012 32 A5 st o, tid S} Fellx] cold air exposuree] 2JaiA] 7]3]o]
ofsleth= $xl7} A gake] oF 75%F AT AFollxe 27 Bk ICS A5 ¥ Hol = 713
A UACSOIME FYaC = 40%, unexplained chronic coughi= 50%%t}, 3FAIRF 2557F ICS A& §F 50%
ko] 7130] ol 3= 7%, S good responseZ} A2 67.3%]aL, 713 9] durationd} A& F 7|3 <]
g ulis) 2 71209] duntiono] 8855 A2 F Yok gl 7189) A felapl 2eshe Aoz
RIS}, =M= F7F= poor responsed]] thel ThH e A B ojTEal Q]| cold air exposured]]
71719] o}3p} gl 97 poor responsegt o] Q= Ao g ERelo] ALl =, cold air exposured]
7179 ekslr} QS5 1Csel| Hhe-& % sitleles Zlofoh, Hgh 27 ICS X8 $9f 27 T AFAEE 3§
SALEelA 713e] 7IRbe] 527 oo R AR V)3lo] O frofebA FAellaS Slskiirt. 2eiA o]
ol A= UACST} unexplained chronic coughollA 1CS7F modest$t efficacy7} o™ 7|32 717to] 71 749
ol GFAEE o & 5= Jrkal 2L AL k. shARE 2 7] aefalor & Fato] =], AMAEE
71=3RIde] A9 7S PCy 8.0 mg/mLE A3aL o] nnke] Be-E AlJetsivhk= Holok. &, PCyfke] 8~
1621 borderline®] 7]=3714do] = FAEL Aol L3S 7FsAdo] Ak BE=38F cold air exposuredl]
717 o] o}3lE= 3hate] vlgo] AAY] oF 75%At}, Cold airy= indirectd} bronchial provocation stimuli 2]
sz el Qar®, 71BASEAARY] ERS guidelined| A% indirect airway challenge test® cold air chal-
lengeZ 278k Qe &+ Aol M cold air?} cough trigger2A] F-2]3F AHAE A 7= Adwt
T frofd WS BoeS B0 =2M cold airdl] =2 o 7|3]o] fitE= Ao] cough variant asthma&
Zesh= st signe] & = Atk 7Fe S ANBIITF. S cold air exposured]] 7]3& = AL
712310 S gAEl & 4 9lor ICSo|| HEgo] & Aolgke dEk A= siE 4 AT
ZEsHA 1Cs9 & Hhe-S Bdvisl 3xlEo| A E35to] Hof vkar AZer 4= 9lAlan, o|He] AHEA
A 1Cse] A5 ZHE HiE Ao ICSe] XEHkgof fofdt Jas = vk 9 aEo] 3] A} A
o AFE AJzhert
oA A A2 WH7IRAA 1Cse] BFE £ IS0 Hlw A mildeAY borderline©] 7=
SHARE ICSS] B J3FS = 7Fs/do] e 7I=dNIAdS 7 BAlEe] gl AZjte] HojA 1 e
o] AFE 100% W7]ol= F ol Farol k. W 7=dIgS G wiAlg dFe Tk

® The effect of inhaled corticosteroid on chronic idiopathic cough. Tuberc Respir Dis 2009:67:422-9.

o] LY 3F o] 7S F48h= vIFA Aol the® 3 ddto]ar thEE-e] inclusion/exclusion
criteriax= o] IS BB St s oA B FAE2 PCyftol 25 nRkl Sl Aelstoix] 7=
45 s wiAldTkaL & 4 A AT YRR prospective randomized controlled study® inhaled
fluticasone®} kAl ZIsA| S v|aslict, A7 |17RS 25993, primary outcome2 X & 2574 baseline
thH] 71319] percentage® 3FedA ICS 38W, tZTS 390 S=2H At AHolM= 27 7 Fof &
T 7] Hol = 713 9] percentage ICST-E 41%, controlit-S 32, 4% = -2k 2fol= {Idct. A
o] 7ol M5= chronic idiopathic cougholl¥(allergic studyol] thet data?} §171+= SFARE, PCyfxe] 25 mvkel
A= A28+ 2 Y non-asthmatic idiopathic chronic cough#lal 8k 4= A70}) ©7)7ke] 1CS X529 a3}
= AykHQl XlajAlek Afo|7} glokkar AES Wegar itk

22 49l 717 BAE PO Icse] A QIR vERA] st waslel, 8% oliel whir)Y
S PO B A Slo] AFE ATES T B Gle] okt BAEGl=r, 1S placcbol.
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Experimental Control ] Standard mean difference Standard mean difference
Study orsubgroup D Total Mean D Total | CEM IV, fixed, 95% CI IV fixed, 95% CI
1.9.2 Chronic cough
[Ribeiro et al. (2007) —119 052 44 —0.60 050 20 7.6% —1.13 (-1.70, —0.57) —
Boulet et al. (1994) —-115 156 7 -024 088 7 2.1% —0.67 (—1.76,0.42) s —
Price et al. (2018) —19.96 20.89 123 -11.06 21.05 112 36.3% —0.42 (—0.68, —0.16) ——
Pizzichini et al. (1999) —=7.70 2370 23 -3701210 21 6.9% —0.21 (—0.80, 0.39) —_——
Engel et al. (1989) —046 037 8 -—-043 055 10 2.8% —0.06 (—0.99, 0.87) _
Rytila et al. (2008) -058 070 61 -—055 058 60 19.2% —0.05 (—0.40, 0.31) R
Subtotal (95% Cl) 266 230 74.9% —0.37 (—0.55, 0.19) ‘
Heterogeneity: x° = 11.34, df =5 (p = 0.04); /* = 56% , , f , ,
Test for overall effect: Z = 4.04 (p < 0.0001) -2 -1 0 1 2

Favours [ICS]  Favours [placebo]

Figure 1, Forest plot of ICS treatment effects stratified by cough duration, Orange squares indicate effect size and weight of
each study for standard mean differences, Black diamond represents the pooled effect size and 95% Cl. SD, standard
deviation; Cl, confidence interval; ICS, inhaled corticosteroids, (Modified from reference 24).

o o 923t 2} 98-S BEasleithFigure 1), SHARE 7|2 Ido] Qi SxlEo] Uit E3E
3 7-E(red box in Figure 1)** A|2J&HHA 1659} placebodl] thet &) xjole & v] 7448 Ao = AzhErt

3) Recommendation of major guideline for ICS use in chronic cough

ACCP guidelineol|X+= 7= w140 1A} eosinophilia ZAKsputum eosinophils, exhaled NO)ollA S-43
0] =M= ICSE 224 T A Paslar oP', ERS guidelinediE ©717H2~ 45) 1CSE Bardtal
=d), 1 SALFe] YrKstrength of recommendation: conditional, level of evidence: low)®, T8l Z7}e]
TS Eo]al Qli=d), asthmatic cough (B53= airway eosinophilic inflammation)of|4] ©]2}e] ] oY asthmatic

coughold o= & AL Aurskal 3l
3.28

7AYot AFES TAE non-asthmatic chronic cougholld] 7131e] 242 9J8le] 1CSe] AR
W7ol A7 Aol aRlsfol & Fatso] e o= AZHET SEARE non-asthmatic chronic cough
M= ICS Aol T2 W35 Hol= IFo| 3laL, o]zl Sl 3= Zlo] T Zloldt. Non-asthmatic
chronic coughelX] 1CS9] A& a7 fleiAE Bt W&t criteria® 1CS9] &l ¥ & Wk 845
2 ¢bds] wiAIgE St 9 dad Zlos AYZbE
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