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n Update of the Preserved Ratio Impaired Spirometry (PRISm)

Preserved ratio impaired spirometry (PRISm) is defined when pulmonary function test shows preserved
ratio (forced expiratory volume in 1 second [FEV;l/forced vital capacity [FVC] ratio>70%) with impaired
lung function (predicted FEV; <80%), Traditionally, this group has been suggested to have restrictive pattern.
However, recent studies have revealed that PRISm rarely showed apparent interstitial lung disease. Instead,
recent studies showed that PRISm have pre-COPD features, PRISm group showed significant respiratory
symptoms similar to COPD, They used COPD medications and visited hospital for respiratory symptoms
more frequently compared to normal group, They have poor quality of life (QOL), and old age and low
socioeconomic statusy play important roles in poor QOL in PRISm, In addition, they are likely to develop
COPD over time, Reduced FVC/TLC ratio is predictive marker for progression to COPD and exacerbation
of COPD, Last, PRISm is also associated with increased mortality, However, PRISm is not homogenous dis-
ease, there are various clusters in PRISm. They are clinically and genetically heterogeneous. Subjects with
PRISm should be carefully monitored for COPD development, especially when they are older or have

wheezing,
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1. M2

wkA] o) Ad | B $H(chronic obstructive pulmonary disease, COPD)-S BH 7|=2gto 2 7|29] X8 &
27t sttty H2 coPDE Fehty] A Aejoly COPDE A8 715491 pre-COPD A4S %719
2 z7)o A5 % Hefsle Alo] HRFARQI GOPD ol§of 52181 o3k v A= 7|th=aL lo] ofzist
pre-COPD VS-S 3t} = =8 50| o]ojA|L it COPDE H|715 AAMS 4l el B 7184
A ARE Foll= 1%23F S7]%K(forced expiratory volume in 1 second, FEV))/ZH )& 7&K (forced vital ca-
pacity, FVC) H]&0] 70% w5kl 789 XdsiA] €}, FEVI/FVC7E 70% o2 2 COPD= oY ARt FEV, 9]
dJ&x]7} 80% m|Wke] 9= preserved ratio impaired spirometry (PRISm)o]2}al A oJsh=d] o] 3j33}=
AFFE©] A= COPDE ZIssch= &0l itk ofdl] £ FA X PRISmel thet 153t A75s =S}
of, 1 B4 9 o) CoPDS} Aol Welshad ik
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PRISm 7€’} FEVI/FVC BI&©] 70% o)’do|wA] FEV, o] e&2]7F 80% wm|wkoe]7] wliZe]l FVCe| o553
A o] & ¢ Utk 2770 FEH R PRISme]| s Feh= AFES AlSHIHES Aolrt vk
AAA gk} AN FvCE AA] #5184 (total lung capacity, TLC) olZ850] 50% 71 vl =7] ¢kon] E3)
FVC of|IZ2|7} 60~ 80%%] 785 AA| TLC 747} =R Algh gl det Aol 30% ouiQl Aes g4
200] PRISm 42718 Hoi= AlghEo] 25 AlRMdu|Ast o7} drkal H7)E ofHAlct, 538 PRISme COPD
AAZFo]=2F2(global initiative for chronic obstructive lung disease, GOLD)®l| 2J8FA FEV,/FVC H|-&0] A
o|lE2 57 COPD 1F o= F5A] gH=th PRISme dAWFA| Alghd 9 #Hi2id Hzgte g BRER] oo}
A QPelrE F88E A Kalal X A9t B

PRISmOl| 531 AFEES ddo® BAZQ] ot 13E e 201195 Wan Fol| 2Jsirfolcy, A
vl W) 21709] 7@ 27 E] B3 EO] COPDGene 7ol 554 108 o] F98& 711 450014 804
ARE o R AFE st A7 A =, 1) #7IsAAE @l PRISmY 2) FARboHAl A%
H71%5 2738 Kol 283 3) COPD k& LFro] Blul B840t} o] dFtellxd= PRISmoj2h=s &ol2
AREBFA] 2L GOLDOA] COPDE E75]A] §9kth= ofn]of|x] COPD-unclassified (COPD-U)2}al *Ha}Sict.
o2 ol Hlste] PRISmellA] BMI 217F =3teh, dsol] Hlgl FEV o] ©A15] Hojxlovt COPD AR
T =0T FVCe) TLCE WA 7 gl Hlsl B A8 Wiglet, okl ARg-Elolu S35 SHeli=
PRISmo] 73 COPDe| St Aro] A4S 7HAIWA ZF J53 AR Folgh AlolE HQlrth, &gt
PRISm L& WjollA] A TLC7} S dPdAFEL 50% o3It PRISmollA] BMIZE 30 kg/m® o] Bkl
AFEE©C] S8.0%E B2 &S AFAEkAL JIlom vkl B9 25 ATt HolA|al FE
o Alskeilct.

Washko 50| & o] wdFH= oJ8k#d(The New England Journal of Medicine)ol] PRISmol| th3}
HEEEE Wgo] P, rRIZIAIR COPDGenedl| 528 tAES tlde g Aldsision asdic CIe B3
7HAA HoPd(interstitianl lung abnormality, ILA) 22738 &I}t COPDGenedl 53¢ thdA} 5 9w}
PRISm® & #FE$0H GOLD 0, 19HA|19} 3, 48A1e] 79 A7} 242} 13%9} 10062 ==t Hks)l PRISm
M= 2207} A Eo] k2 el vjal P #HEg ThsAdo] =22 AXFFAITE skARE BEHE PRISm
HelX = ofds] -4 #idgto] gle it &4 B3-S AR = ditt,

o]F Wan 5o] 201450 #-&-0 2 PRISmo|eR= §015 AME31] AlRSIITY. PR IAIZ COPDGeneol|
TEE WSS o si3lon, didAks 2011d%el| vl oF 4u ek, A th 3=t 5 12.3%7} PRISm
o7 FREUS. et COpDEAEC HIS| RPISmollA] BMIZ} 33l FVC7} SiQI}, PRISmof|A] 2] FEV,-
el mlal @8] "olal CopDel| H|giA= =QkTE PRISmE] oFa ARE-e ohael] vlal RIHglom
COPDe|| H]ajM+= =50t PRISm 18 Wolld E2)2E 24 (cluster analysis)S A|83F A3} FEV,/FVC
Hl&o] 331, FEFyss/F 331, A716 7k AF7tE 22 S828 13 FEV/FVC Blgo] S, 37153
7= AF7F WAl BMIZF S S22 29} BMIZE £, @ FRke] @on TLC7 B, 7)3A] B W
7t &7do] SAAR] FH2H 302 EREU o] F-E F3l PRISm Woll= theFst Fejrt SAlgth=
2& IRlakirt.

HZ Park ol o5 FjollA] AlRE ATolAE PRISm Wellr] COPDRE whdshs H]&-2 E9lakoiey.
TR JSZAPE e} AAlE S A7 HolHE o] 8sfe] #4938kt 2007 ~ 2009W % =71
FAdzALel TEHE F 11,9227 T HFAAL, 404wkl &}, ofw] COPDE FehEal X 55<1 9,256 8=
ALt 2,606W-S tFo s FASI) ol5s tdeE Aldst Hi71s AAF 23 A s Bl A9t
1,666™, PRISm 3139, ©]u] COPD 4271S HolAgk oJFo]8-o] ¢ ZA(unrevealed COPD)7} 687'H0]2)
o} PRISm- 7733} unrevealed COPD2] F3F A o] F2S HYlon, The= PRISmeX] ol FHH=|STt,
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ol 337t o5 o8-S X3S Wl COPDE gk o= ofg-o] A B-= A dellA] 4.4/1,000914,
PRISmOIA] 17.0/1,00014, unrevealed COPDOIA] 45.1/1,000¢1d0]9l o, 7} 2871 B5 EAH o2 o
3l 2}o]2 K}, COPDE ¢13 ¥ HHE-E-2 77} 7.3, 13,1, 24.6%S.2™, COPD oF2 AHFg-& 72} 3.4,
8.3, 18.5%30t}t. o8 BlR%E A7k 747} 186,17, 398.61, 750.7€E|om 72t 289 w5 EAI5HY f-9)3
ztolE KTt PRISm Wjol|X] COPDZ} HHAYEH= fr2lgh dl&als vo|(2H], 1.14)9} AR AY (=],
4.50)01dt}. £ AFE E3l PRISmo] el Hlal COPDR sk 497 Bl o= <ls) o= o] 80|
715 & ¢ AUtk PRISme sdshs AFES Aol wissiAl 2 789 COPD Y 7Fs A o=
olgh og o] disl Fo] 2 ok TS & 5 ATk

Heo 50| IRIA724U%z2A} vlolElE o]-83}e] PRISmol thsll 57 ZALE & vz} o, 2008~ 20131
IR A7F UL Akl A7 s AARE A3 & 27,8249 2] RS 5 PRISmY| dd8l= AR 6,769
o}, g2dRlol vlal PRISmollA 4] Zo| HojRj= 21 E1% 4= St ARdesE 54, A,
DL S ofee-S FAe AS IR F UATh PRISm WolH = vo|7} W B, Yol e
B, w5 FEold AAE EF o] B Ae ake] A Ast vls dxIsknt,

Winant 5°] ZH|ZF 25 E Hlo[ElE o|&3}e] PRISmolA 2] APgES o7k upy) oy, 2009~ 20183
S7HA| oF 9zt Bt IS E At Aol Aol AR R tdRE oM o 5 AR7A|
62.1% = A4S FABFIAINE 3.1%0A PRISmOZ, 19.9%clx COPDRE #3014, 9%elA APdatsict.
Aol PRISmO 2 F7-49 tdals FollA 10.4%= Tl 2d7do] = AARE 23.0%04] PRISmO] F-A] =L,
32.6%014 COPDE A3kl 34, 1%04 APE3FSIEE. COPDE JHEAE RS Fol| 7.4%7F o]
F|31, 1.5%014 PRISme| =01 61.5%7} COPDE FAIEFIL, 29.6%c}. B2k & COPDolx 9] APg
E-HT} PRISmol 9] ApdEo] EHrh= 7ot} COPD QhlH % GOLD 13} 2~ 42 A Kaplan-Meier 7| HE
a8 AEE B AESTRES A8 A5 GOLD 12 A3} vlszgk APgE 22 E ol 01} PRISm
GOLD 2~4°] 77kt Feje] APdE 2HZE Koot

3 Fortis 5°] COPDGene 9476l TE5% 3= dlo[HE o83l PRISmol| #st & A5 Wis}
AFF. % 10,19992] g} 5 1,1317(11.1%)°] PRISmO 2 EFEIQICE o]EdlA FVC/TIC S35 Z7d3}e]
o] A 4ATE BRI Wi B, W, =5, v 2908 ERste] 2 25 548 vasklrt
71X FVC/TLGE 7k A8 vhddt 2o 2 oPdun gho] BEs 7k AR7E Algke ARt FVC/TLC
7F W OFUFE vol7f WAL, ofAdo] ©gker BMIZE il S8E wgkon FAE Alskiith o=
E8EE Elal, Hr)ee Hojxlow, A7lEd 7i AR vlge] =0tk skt F43EE A3 FVC/TIC
A7 o o 2 R IF0| v E50E R el vl HEH o= copD WEo] oF 27t
Fog =t e W2 IEL vl H2 2Fol sl COPD o3, F5 oty B SAISHH o R frofst
A 1520 A% =deh g 2 2F gkl APGEAXE gt AlolE Bylor e W TFo] H2
APEES BT

3.2&

PRISMO 2 T8 VA2 AdIEdhs B3] the S4< 7L i3ith. diolke AIgd #A7ls
A7t Hol7|e FaL, & dReM= A H7ls Aol 2318 Holl= Jrk AA] o2 BlE-2] PRISmolA
PEA] pre-COPDA|H COPD 2 5745 Ho|7% it} PRISmO] ol §= of2] 2 el ul QIAt A7l
I3l B2 HlEo] COPDE kil o7 o]go] WAstH APgEo] =tk HlolE =] 1] PRISm| sf3at
= AHRES Y3 BAIE e o] 2 #EE dert Aok
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Update of Chronic Bronchitis

Chronic bronchitis (CB) is known to be one of the most important phenotypes of chronic obstructive
pulmonary disease (COPD) which is associated with poor health-related quality of life, poor lung function,
frequent exacerbation and higher mortality. As the classic definition of CB has several limitations and bias,
there have been recent efforts to define CB alternatively, using SGRQ and CAT scores, Most important
risk factor of CB is reported to be cigarette smoking, whereas risk of E-cigarette and early life disadvantages
have gained interests, Besides previous efforts of managing CB with mucoactive drugs and physiotherapy,
recent bronchoscopic interventions to ablate goblet cell hyperplasia have been introduced, and presented

with promising results,

Key Words: Chronic bronchitis, Chronic obstructive lung disease, Narrative review
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1. M2
T E| S S o] AR QP S Kol Ao 2 Al vHY7IEA G H7Ee] A
H phenotype & Wrojzickar G siet . kAt Holli= F7HA] phenotypeo] SAlol EA5H= FAEE
EA5= Ho] EelEQer] 1 2] Asthma-COPD overlap (ACO)T} 28 ThE S8 phenotypeEo] 813 F o]
ue} 7 Sxjol] EAIER= 1] phenotyped TESIAL W RS AFsHs Ao ToAdo] STEHIIH o]
H FA M= COPD SEAtollx] 583k QI AER] obslkE, # 75, AFdEs #eo] e 2o HeA
JE WA7IEAGL] Hal AT ARES Aels|EaA) e,
) B2

R W w—

1) 2

W7 1EA| G- 1978 % ATS standardization projecte]] &J3)] ¥HE-# 73] & 7}ei7F 113931 37152t it
& 2d %o g A&HE A9 AHIH, olF trel M U3 Aol ALgEleH
2 “classic definition’ © 2 B3P ®, 149} classic definitione ZB7}A] Algkdo] Jgi=d], 4 <o
37HY, 2 A& oleh= o7t o5zl 9 fAbollA] ol 4 vk Holar, gk 2\dztke] S| HsE
7180} 3710l recall bias7} WA 4= Uth= Holdey, whebr] B cohort Aol ARSI ofele

S
o,

L
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o] o] theksh W2le] thE XIehH-S ARSIt Tkt el SUEA] 92 o= w7 HAId
S Aot} By g7 1#A| el fFHEC] 14~ 74%E A7 AxPL AHdlar, dTte] AYES sk edle
Agkakro] JSITE. ool Lim %2 CAT score®] sub-questionnaire?] CAT1 (cough)@} CAT2 (sputum)<- o]-&
she] T Mg B 37 oPdel S-S IV Ee 2 AJ3aL CT parameters: o]-83}] validationshSicY .
o]o] Choi 52 CAT definition ¥%F o}zl SGRQ2| sub-questionnaire 52 ©]-8-3F SGRQ definition”7}A] 3E+
3} classic definition?}e] xfo]E B|nlEAEo 4 validationd}aL, A7HA] definition 25 B|$=8F Ax 9]
o}3} ol&2S Kol Cohen’s kappa test A fair-to-moderatedt agreement= X.¢] alternative definition © 24
ZQ3l AJgkS 3 = 9)8-S selEtYtl. t] Yo7} Kim 52 SGRQ definition®] classic definition®r} o}3}=
A==t 9lo] o Y3 shelEtg®, Stot-Miller 5 SPIROMICS cohortE o]-€3}e] B48ke] SGRQ
gl CAT definition® 2 “Jolgt 7 |#A do] 5 osls fefabA ol&ghe Slstaly.

2) A

2017 ERje) A8 ol h Z1Ale] SIEelAE EAas) olol maw oIe), Fie, vl
e, A4 0, sloh 9 sl Aae] ZE o] whdliAlgle] 2Rl tole Ao SRl 021
W% ERJolli= Swedish BAMSE (Child [Barn], Allergy, Milieu, Stockholm, Epidemiological) cohortE- #4318}
om, F 4089789 fols 247 FAstY] RIS 1 IS AT o A 82lE
T Fgo] 7P Fagk ajlo|glon, I & frof Al7] Felell =FEUS Al HIRETF HokxlaL, a7idY
} AARRTR Al R SolAlE 2lE RISkt o9} o] Fdo] w7 EAIAe] Wele] Fa
= ke 21 B <Al o8l & deizl ARdolet, HIEIRY, ARt wHdEa I Ee Sxte] AiA]
H St} vk 235 2 e Skt 4] goblet cell hyperplasia®} submucosal gland hypertrophy 7}
S AR 28 8918 4= AT, ol F910] mucus Aol F83F ke 3l megk vhAdu| A AdwE g
029 progression®]] 1o} mucus7t FA3 JTS TR A= Hloltt

Wkl Abgol S s Akate] kS ARISRE Qi) A FEua gtk 201740 ARCOM
o 7 Aol £519 Se 15hdn] 8 522 sfol 11~ 125hdusb) B CHS cohored 243}
SIEF, o] el 24] e Al Al de] Aol felet e} 4 2188 ARSI
S Flzle WASIE A B feldol AlelAls 2l mieh AAgNch Sl o el
SRRV B 2UeE AT F U WFA, FA, AT AL I AR B8 B
Al aldehyde dehydrogenase 3A1, thioredoxin, glutathione S-transferase®} Zo] &3} #AF o] = Ao 2
Lzl BEZEo] g AREAFE Y QoM E AsEe] = AHog Elo] FHJ O DMBTI, lactotrans-
ferrin, trefoil factor 3, lysozyme Co} #ro] iAo} vito] oS Holx= EAL Hol 3w w1 7|Ho|
VS F go] FelHet, Eak MUCSAC/B ratios &3 9 Axpgn)] ARgA} ok 2el7} QlgAet
total mucin FAtI7Al JeAwt St Sl Aol FRIEI.

4 12 O o
1o ox

H
o i
2o

I

3) Y43 o]

o
ox
i‘

<]
N
o2
rlo

>,

arel A gl # 7l Ask, 54 o3t Hiw St AEE oslel dEo] = slom deA
JTF. BOLD studyS #2448+ ol 2Jsh vHd71axgo] = EA7F mMRC score?} =QkaL FEV;0] 7]
om ofs} SFw Eokar SF122 H7IRE ko] W X I}’ o]fdh Aol Ve Hi ) FkE Al
739 o FEAA YERAINE 71 di2iglo] 7RI ERE Qe Tl felh Aae Boledt 2017d
%= Liang 52 T2 COPD ¥4} 1,983 thAho 2 multicenter cross-sectional studyS- R8s+, 5471
HAIGo| = A= Gl Sl vls) o5} S, SEA Ui 3l Y S, S A sig) =3ke
o, o8l F 3|E /REe o Atks 298 wRslrt’. B8k 201795 Rotterdam study S 7|REO 2 31
oF 15,00099] S tlato 341ak Asfol el COPD Sloll QoI BRI AEaS oISk

piA
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. Abg

o

ol % o) WA Ask) ofgk APl vlgE S

4) 2|2

A7 1BA A0 A g 7 FEAIRS} HIFEAEE WrolE = Qlth oFs A|E= F= mucoactive drug
7} 2207 EH of7)elli= 7]l we} expectorants, mucus regulators, mucolytics, mucokinetics &2 Uo]E-
I UhFigure 1)V, o213t SFAIEL shte] Zaut 3= o] olyal FHH BT 71HE 7R 9179
Bekgl RS sl ol Aol ith

R g2 7P £23F 71 G0t} COPDGene studyZS 79O 2 3l B2 o) oJahH whA]7 3R] YGo|
s 7P Fas WrE 9102 SRIFILOR 4.3, 95%CT 2.7~6.8), ¥H3718AHo| A&E At A=
o) MR AITAcEe F9E TP A Folel FE AL B9, F9 hdo] B A9E B9l
HH®, S99} tlEo] encourage deep breath and cough, chest percussion, postural expectoration?} 7+-2-
ThFgE physiotherapy YH371#AGoll mgo] B 2o dejA ot

FZoll= 71FANAAS B3 TR interventional treatmentZ} A|=E3L Qo™ thHEE 7%= 3] gob-
let cell hyperplasiaZ 32| A)7]= 718 ]85} Ut} Bronchial rheoplasty= 7|ZAWAE-S 53l endo-
bronchial catheterE 2¢] pulsed electric fieldE WAYAIA mucus 4] 7= AEZE FJIA|7]E= HHol},
Bronchial rheoplastyol] thet 27] X8 432 Valipour 5-©] 2020356 AJRCCMo|| ¥FHESFITE”, Prospec-
tive multicenter single-arm clinical study® F3§o] EQlal, X8 3 3 Algsl 7|@XWA1AE 23} 717t
A33] A AL Zolst &= il o ZA AP E goblet cell hyperplasia score’} S4%E A& Elst
I AL}, o= E3] score?} = TN FEZAIA UeRIT) 528F CAT score 2 SGRQ score?} 373E
Hol 344 4 4] Hex fofnlgt 348 ERlakrh

3} metered cryotherapy S ©]-8-8}¢] goblet cell hyperplasiaS A7) HWHEE 2020 ERJo A7HE A
o}, o] ¢9= prospective open-label single-arm, multicenter study® ZIY = o, A&s e Fofx
SGRQ score % CAT score, Leicester Cough Questionnaire scoreol|A] 3-8 HQl Ao 7 SRIEQ} 53]
baseline SGRQ score7} =2 ol F2igk 378 Hol= Ao g Hol Fdo] At ellM v E3) s
Ao Holtk, SRt olele A2 7 IRANAAS ol8t AEEE o4 A7) Hole} fla o st
& 77t 288 Zlo= Helr

Expectorants Mucolytics

+ N-acetylcysteine
* Nacystelyn

» Erdosteine

- Dornase alfe

» Gelsolin

+ Thymosin p4

+ Dextran

+ Hypertonic saline
« Guaifenesine

Mucus regulators Mucokinetics

. Carbocysteing » Bronchodilators
+ Anticholinergics - Surfactants

+ Glucocorticoids » Ambroxol

+ Macrolides

Figure 1, Types of mucoactive drugs,
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R AFUAA B A elelell tigh A7 ZdEe] Sitk. SGRQ Bl CAT scored o837 A= It

& A YoM GolsAl AME S e Ao Holw, Tujiint ohfe} Wbl 3k 83k 999
A 5 S Gkl W7 1EAGe] kel H, # 71T, §48 sk APGEel S 713 - dgol
R IS E Aol vl 3 Fvgo] Hlon], T AREsld oFE A= 9 physiotherapy 9]l thegh
ZIAANAIEE o] &3 AlEe] Al=EaL e
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m Non-Invasive Ventilation and High Flow Oxygen Therapy in COPD

In COPD patients, non-invasive positive pressure ventilation indications are applied with stable COPD
status with long-term hypercapnia and acute exacerbation of acute respiratory distress with hypercapnia,
The physiological basis of application is to increase the alveolar respiration rate and reduce the respiration
workload, Non-invasive positive pressure ventilation and high-flow oxygen therapy can improve the prog-
nosis by preventing unnecessary airway intubation and invasive mechanical ventilation in hypercapnia acute
respiratory failure patients with acute exacerbation of COPD, Establishing non-invasive positive pressure
ventilation application standards and treatment protocols is essential, However, technical experience such
as mechanical ventilation settings and appropriate mask selection will also be essential to induce patient
adaptation during actual clinical application, If airway intubation is delayed without improvement in 1~ 2
hours of application, it may lead to a poor prognosis, so close attention is required. In patients with chronic
stable COPD, the scope of application is widened to improve quality of life and prevent acute exacerbation,
and guidelines are being published for early application, High flow oxygen therapy is expected to be applied
further in the future,

Key Words: COPD, Non-invasive ventilation, High flow oxygen therapy, High flow nasal cannula
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Figure 1. Various types of masks for non-invasive ventilation®,
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Bronchoscopic Intervention for Chronic Obstructive Pulmonary Disease

The idea that removal of an overinflated lung area would helpful for physiological recovery in patients
with severe emphysema had already existed in 1959, However, it was only in 2003 that subjects suitable
for and the effectiveness of the lung volume reduction surgery (LVRS) were demonstrated by a large random-
ized controlled study. Interestingly, the remarkable advances in bronchoscopic lung volume reduction
(BLVR) methods were too fast to enjoy the glory of the LVRS, Since the early 2000s, various BLVR methods
(one-way endobronchial valves, coils, vapor ablation, airway bypass stents, and biologic lung volume reduc-
tion) have been developed and evaluated, In this review, we will investigate what kinds of BLVR attempts
have been performed, and figure out why some methods are getting more attention and why others are
not getting any more attention.

Key Words: Chronic obstructive pulmonary disease, Emphysema, Bronchoscopy, Lung volume reduction,
Endobronchial valve
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Figure 1, History of each method for lung volume reduction and brief comments for each landmark study.
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1) Lung volume reduction coil (LVRC)
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2) Thermal vapor ablation (TVA)
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1) Airway bypass tract stent placement
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2) Biologic lung volume reduction (BioLVR)

BioLVRe]l thah o dellu] 37 A= 2000d %0 MEEJAT, 71 BA7IAE S38) #HEd fibrinogen}
thrombing Y3} hydrogel /g8l WHEoA] FaA]] H% vhe-S o7 HH 3~ 67 24 75
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Table 1, Characteristics of each BLVR method

Patient selection

Removable

Emphysema phenotype Collateral ventilation Target lobe (Reversible) Main side effects
Hetero Homo (—) (+) Upper Lower
EBV (] A ® X (] (] Easy Pneumothorax
LVRC ® ® ® ® ® ® Hard Pneumonia
Pneumothorax
TVA ® X (] ® ® X Impossible COPD AE
Pneumonia

BLVR: bronchoscopic lung volume reduction; EBV: endobronchial valve; LVRC: lung volume reduction coil; TVA: thermal vapor
ablation; COPD AE: chronic obstructive pulmonary disease acute exacerbation,
® means good indication, A means possible indication, x means contraindication,

HlolEl} A T Abgo] Brksth RN SRAII Qs AFIME 1 Bt SAA 7] whel
EBVS} 35 HIIH 02 AMg-E 4 QUAIEKTable 1), Sk o) PAL 333l EBVS] Fsho] ot thite 3
Q7 = e Yzeir g BY A 2Rk 298 B A9d oY dAAEe Be)
aste ek 4 Qe Ao g
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Inhaled Corticosteroid (ICS) for Non-asthmatic Chronic Cough (Pro)

Chronic cough that persists beyond 8 weeks is a common clinical problem and causes considerable both
physical and psychological morbidity. Currently, there are many international and domestic guidelines for
chronic cough. They recommend a thorough history taking and physical exam when evaluating patients
with chronic cough. If patients have a normal chest radiograph, major common causes and risk factors
for chronic cough include asthma or cough variant asthma, upper airway cough syndrome, eosinophilic
bronchitis and gastro-esophageal reflux disease, Pharmacologic treatment for chronic cough has limited effi-
cacy resulting in decreased quality of life, It is well known that patients with asthma or eosinophilic bronchi-
tis get improved their cough symptom with inhaled corticosteroid (ICS) treatment, What about the patients
with non-asthmatic cough or unexplained chronic cough? While current guidelines recommend ICS, the
research evidence for this intervention is conflicting,

Key Words: Chronic cough, Cough variant asthma, Non-asthmatic eosinophilic bronchitis, Inhaled cortico-
steroid
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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,

Key Words: Non-asthmatic chronic cough, Treatment, Inhaled corticosteroid
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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
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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

SEAIEE floll Agst 7131e] 715 tigh 82 o= 48] HHE e
el ool el el @7} o Aasic”

o
v
i)

q
>
fru
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ﬁ
rlr
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S
k1



A4 & EHObstructive Lung Disease) Volume 10, Number 1, January, 2022

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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\V/Il| Current Issues on the Treatment of Mild Asthma
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As needed low dose ICS/formoterol regimen was recommended as the preferred option in GINA 2021
for patients classified as mild asthma according to the severity classification of the Global Initiative for
Asthma, Because this regimen is equivalent to ICS inhalation therapy in the prevention of acute exacerbations
and has excellent patient compliance, However, GINA made it possible to select an alternative option in
consideration of the individual characteristics of the patient, In this case, it is necessary for the clinician
to continuously confirm the use of inhalants to lower the risk of SABA use alone, In addition, patients
who used as-needed low-dose ICS/formoterol can use low-dose ICS/formoterol before exercise without addi-

tional prescribing SABA to prevent exercise-induced asthma.
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Digital therapeutics (DTx) provide evidence-based medical interventions to patients through software
technology, Digital inhalers detect the patient’s history of inhaler usage through the sensor attached to the
inhaler and afterward save, transmit it to the application which provides alarm, feedback, and education
to the patients, Dashboard allows patients to review the saved data and share them with doctors. The
main goal of digital inhaler is to improve adherence of inhaler usage. Several studies proved that digital
inhaler can improve inhaler adherence, disease control and technique for inhaler usage in asthma or COPD
patients, Furthermore, recently one study proposed prediction model of asthma exacerbation based on the
combination of patient symptom and inhaler usage history. Digital inhaler is expected to enable provide
personalized medicine as well as solving low-adherence problem, In Korea, development and commerciali-
zation of digital inhaler would be facilitated based on well formulated approval policies and insurance poli-

cies on DTx,
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Figure 1. Components of digital inhaler',
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Figure 2. Digital inhaler of BreathSuite',

Fgure 3, Digihaler™ of Teva (reference: https://www digihaler.com).
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