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COVID-19 4&toj|Ad] COPD ¥ 4] 2izfo| 2=

Patients with chronic obstructive pulmonary disease (COPD) or uncontrolled asthma have an increased
risk of a more severe course of COVID-19 (coronavirus disease), These vulnerable patients should follow
public health recommendations more carefully including hand washing and wearing masks. Although data
is limited, the usual recommendations for the management of asthma and COPD remain valid, To maintain
optimal control and prevent acute exacerbations, the best method is the maintenance of a proper pharmaco-
logical treatment, Therefore, patients should continue their usual medications including inhaled cortico-
steroids for asthma and eosinophilic COPD according to the prescription. It remains unclear whether systemic
steroids are helpful or harmful in the treatment of COVID-19, however, using systemic steroids to treat
acute exacerbations whether they are triggered by SARS-CoV-2 or not takes priority, During the COVID-19
pandemic, patients should take care of themselves and remain physically active and manage their anxiety
and depression,

Key Words: Chronic obstructive pulmonary disease, Asthma, COVID-19, Inhaled corticosteroid, Acute ex-
acerbation
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SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2)2] 7+l ¢Jsl] TAsl= COVID-19 (cor-
onavirus disease)] AAIFQl o] A&EHEA THY7| =Sk 7= 3ol AM-EE eFEo] COVID-199]]
n|X]= @& COVID-197} RHY7| =28t m|x|& 43F 2 COIVD-19 U8 Al7]el THd7|=2gtke] e
ko] tigte] ofejrlA] ejiEo] Al7|=e] gt} w7 =gko] COVID-199]] Hx]= 38kl thafjrls= o7}

APkl Sk A3t QAR AYFEOE COPD $HRs LHO 7|4 HFse] Ly o] SARS-Cov-2
79 A 5% 2302 AYT 7PsAo] a1, 2AEH) o= WA EE COVID-199] FA) e ol F QA

elA ik, mepd WA IR RS SRS COVID-19 ths) Al7lol Zhisl Fel} Wadtels Bpak,
VA WIS AE FAkEe] 714 kel ths) ol Belsior A 2AZF &G Holet. olefat
WA AFTAL] A7 Ak} oFe] AT ARE - ackRIA ek
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1) BHd7|=28H0] SARS-CoV-2 ZEO|| o Hgk2 0|3|&=7)?

%5 COVID-19 A2 F& JIT5J7|E A% she 5F ¥Ho8 JYsH Hu, 55 &= AP
QOVID-19 &A1= T2 o/t BaL 7|4 dehs 7H4aL 9lom e whd7|=4deh #4152 SARS-Cov-2 4H4
o] okt o ol dstirt. Bt olu} SARS-Cov-27} Al Qto & ZFe uf gofsl= oz d#zl
Skx| QB4 AEF §4 2 (angiotensin converting enzyme I, ACE-2) 4~8A7} ¢k} COPD $AFE9] 47w
3] Aol o] F7hEe] o] FelAht COPD #xlolA COVID-19 A 7hs7do] & Flo= Bl
Teh Pk thEA CoVID-19 39 vlaA] Z71e) f-ejueiel T, oo}l Folx] Bare ulel] up=
 COVID-19 Y9 A} Folld 7| =28 FHEEC] 1.4~4.60% AER Atk oo vls) 4| e},
B H2 ol vT 5o ARelME Ao FHEC] 9~ 14%, COPDE 5.4~ 14% THES HolFo]
ARk 27 FekETE COVID-19 Aol w7 =dgte] gl #7] veht vhd7]=dgke] COVID-199]
A8 AAZ 7FsAde YERITY, B3 ICU Y S o g & e B A7)} A )
AR COPD fHES 38%7kA] Hashy|= ek, Jehd wh2 2] A3k == 10 ARge] 23]
SARS-CoV-2 7tedell Bssl= 3P/} Qiths Ztehe o Z23s glo] ol 7kA] w71 =2st diaEo]
SARS-CoV-2 #+de] Fepalrtal HR3l7]= ofgep™,

oj¢} o] COVID-199F 714 #Hdgke] gt dAlel thall] oje7bA] ke - 23z} JAE COPD
= AFo R V1A #Hrlso] vy wiZel] UdukH o 2= COPD $HA= COVID-192 <lgh ¢hs Y
7Fs7d B AAREe] EoF, 71A 4PgEEh 654 o] 1%, copD WEH dA] F<lo] COVID-192 <lgh
B Y AP 938 B0tk T AFE upEko 2 coPDE} F93E COVID-192 18+ ApdEol Fofditia
2 7 oY, wEREA S B3 COPD $RIE-2 F5 COVID-192 et 71gAdo] o 48] e 2102 Vel
o,

whpa] 7| =S ZA7F SARS-Cov-2 ZHel FHofstthal B7|= o] HAR COPD B -] e
712 gzt QOVID-19 A A S8 Aol AP T3 ddE 55 ek P st Erka
B Flo] Bigsialct

2) QuHHQl AR

COVID-19 thr3 Al71ef ¥H371=d8 SRS 7hsst Mol & 21s Agit}’, ejFe] vi=A] dagh
5ok 28A Akl Al ek A3g w2 al, vp3 9= face coverings ARGEIE TH71=EE
o] U= Tl LuHRl whAaI AR A] SFEo] Qlrbd A7bmu Azt SoR 3o} S UM &
Q= Aalgte] nlaFE ghe A% Eoo] ol vy =g dAEL 3] WEgle] oPgE A=

= = dl
A = Qe vlg] A WolEAu, £ 7RbelE Thssithd Zisolu AL 55 FEl ke AP
ol & ¢ U= St ol Hn FA ofskE 7T ¢ Qe S e AR e, 487,
TS B ASP A S S8 vlelE S AR SF0lRE ol S| B e s3Il 53
w74 ot A Al A Rl Sl vlE] AlEslal mEEE i,

FAE COVID-199l] =EEHE uf o] AlZek Aohs vehd 5 glom g wieA] Fdstes gt ulole
2 7S oS el Snke E9 W oR 20% ol IR &5 Y, HIFE AR 5 jle Al
FHAaZE 6000 oo dEEo] FiE EAFAIE ARSlaL, T R dus AR e gt

COVID-19 ti8-2 Bl 3 ol ARt 714 #dehs 71 gzl tSt] SEg e} ERlol
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“ COVID-19 AH8loj|A] L Eato| %] AL

The global outbreak of COVID-19 has brought into focus the need for clear guidance on the use of
aerosol-generating procedures, such as nebulization, for the treatment of patients with respiratory diseases
with or without COVID-19. Despite a scarcity of evidence, there is heightened concern about the potential
risk of transmission of SARS-CoV-2 in the form of aerosolized respiratory droplets during the nebulized
treatment of patients with COVID-19. In this review, we describe the risk of transmission by nebulizer use
in the era of COVID-19 pandemic,
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1. M2

COVID-19 7+¢15-& SARS-CoV-2 7+¥(Coronaviridaedl] £3R= RNA Bfo|g|2)o] o3t 387] 570w
F2 7008 de) MEGIEe) B A5S Ba) AvEa QA oln, A% e v 3)anE
Qo7 S glob 5571 wlolels 719l Falell ool e e viselolx] Akgel i St Sk
COVID-19 pandemic "3l =888k vlEeto|#] Abe2 AL st vlEeto[ol LR ooj2s
of &3k SARS-Cov-2 Hutf@e] 7= ofsirh. thi-ge] vl= 71 7jupet 2otst3] 3l GINA (Global
Initiative for Asthma)ollX] 7153t nebulizer AF8-2 AAISE AL AT o’ njTol|xs= AFAlRITy)
(pressurized metered dose inhaler, pMDI)¢] B-ZE&4to| W83y | & 3FIt}t . $HH NICE (National Institute
for Health and Care Excellence)?} CDC (Centers of Disease Control and Prevention)ol|A+ o}zl =47}
Bugsln e H8%0| she SdolAe iEelold AHE-S fA13 AL ATERICE, COVID9 pandemic
ZJgtollM] 7} 71wt dlEElo|AE AW ARSEA] B COVID-19 Aol gt ARS-F AW COVID-19 74
SAjeke A gl B ojlol te el SHS Frah AT ol B W 2P} 25D
oA ZF Z1dmie ARE A|zlo] debs B FAHoME dE dradedt 7 AdE S gnlke
vlEeto]#] X|mRiell sy Adurea gt

2. Nebulization and risk of COVID-19 transmission

oFEHE deviceol) oJ5) WAk AAFES 715HAIAAN AE )84 oo (medical aerosol)< Ble]
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g AP gl AEE A @Ake] Hol FUE F nloleizel] edHthE F= (el 2 olEs
oFF ofloj2Fo] Hlo|gg Q¥ VTt HRtETRlE told 37X} 7hsgt dlol2E EHE 371
o YA Kab7] wEo g AlRELH’. 93]E 3 ool oJshd Arjdgr ool §9] Fole 7w
A 58 HstAIAAN gkte] 713] ol ofsl REEo| A= vlo] Qolloj2F(bicaerosol)& 72%71A] THAAIZIT
= Hux o, 53 3fe] I E ol 28X vlEeEtelA X8| o5t 1A} $i3lo] ZvIEHA]
ko Aoz HuEATHpooled estimate, 0.9 [95% CI, 0.1~ 13.6])"

A vlETholA] 285 o ¥ Al COVID-19 ghafel &3t 951l 437 5 37g0llA] SARS-Cov-2
AL oz AENE, o5 /AR EAN] glo] Fxlel &3 Aoz Ry, AE vlEelo]A]
P mEATE ARRE 4G vlolB g E3SE H|Eo| vlERFo|A<] reservoird]] Eo1d  Qlo] Huk9lF
Lo AH mle w0l IE]| one-way valve = 2% w4 v]E-2}o|#|(vibrating mesh nebulizer,
VMN)E ARS3HE olol2E X8 79 1Y dvE 2d ¢ ok BaEoh

o] vlgeto|#] 252} SARS ¥ MERS 744 Auhe] Adde ERIgh A3 dEolr] da=|A] 2 23t
RS 5lo] ob7b) AgdHel Sl SlERs 277 She AUl vletol 4 215l sARS-Cov-2 715}
7Fs/ds e sk flsiale 7 At Basitt

m

o 1o

3. Practical strategies for a safe and effective delivery of aerosolized medications to patients
with COVID-19

FY=o] F=3AY APl B F917] coordinationo] of2]¢] oju] vlEeto| A5 AMESIaL Q= $AlE
Al 271 DPI (dry powder inhaler), pMDI % SMI (soft mist inhaler) S¥U7]12 vHA= AL =] 53
TAE oI 7tk B COVID-19 SExfella] 2&AQ 9 AV §9 =2 Eladd AA 59
Fo7t F st FRkdgto] Q18 79 vlEeto|AE ARB3IA T 4 Hhol| §lom= 9Bl vlEeto|A
AR Al frelrbaka 2HARe) ol dekd disl) 2 sAJskaL glofok sitt Tables 1~ 3004 COVID-19 $kx}2]
F5wol Wb okdsla E8Ho g dojgE oS Fofaly] 93k A8zl Ak qoksiir)

Table 1, Practical strategies for aerosol drug delivery to mild-patients with COVID-19

1, Avoid unnecessary aerosol drug delivery to patients with COVID-19,

. Use prescribed inhaled corticosteroids to prevent the worsening of asthma and the serious consequences of asthma attacks,

3. Use pMDis or DPIs for aerosol drug delivery instead of nebulizers, if your patient is awake and can perform specific breathing
patterns,

N

4. Consider using nebulizers with a mouthpiece or high flow nasal cannula, if the inhaler increases cough or if the patient
has acute respiratory failure,

5, Attach filters to nebulizers before delivering aerosolized medications to patients, Use HEPA filters if possible,

6. Do not use a face mask with nebulizers.

7. Prefer using a mouthpiece with jet and mesh nebulizers,

8. Attach filters or one-way valves to the large bore tubing of the jet nebulizer to prevent fugitive emissions during aerosol

therapy.

9, Add a filter to the other end of the mouthpiece to eliminate the release of aerosols to the environment, when a mesh
nebulizer is used,

10. Administer aerosol therapy in negative pressure rooms,

11, Wear personal protective equipment, including an N95 respirator, goggles/face shield, double gloves, gown or apron if
the gown is not fluid resistant,

12, Consider using telehealth to evaluate coronavirus infected patients staying at home and minimize their utilization of healthcare
facilities
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Table 2, Practical strategies for aerosol drug delivery to sub-intensive patients with COVID-19

1, Due to a limited number of ventilators available at hospitals, consider using HFNC for aerosol drug delivery to patients with
asthma and COPD before they develop severe hypoxemic respiratory failure,
. Place surgical masks on the face of infected patients during aerosol drug delivery through HFNC,
. Administer aerosol therapy in negative pressure rooms,
4. Wear personal protective equipment, including an N95 respirator, goggles/face shield, double gloves, gown or apron if the
gown is not fluid resistant,

w N

Table 3, Practical strategies for aerosol drug delivery to intensive-care patients with COVID-19

1, Do not use a jet nebulizer or pMDls for aerosol delivery to ventilator-dependent patients with COVID-19 due to the breakage
of the circuits for the placement of the device before aerosol therapy.

2. Use mesh nebulizers in critically ill patients with COVID-19 receiving ventilator support as they can stay in-line for up to
28 days, and reservoir design allows adding medication without requiring the ventilator circuit to be broken for aerosol drug
delivery, Unlike jet nebulizer, the medication reservoir of mesh nebulizers is isolated from the breathing circuit that eliminates
the nebulization of contaminated fluids,

3. Placing the mesh nebulizer prior to the humidifier can improve the efficiency of the treatment and further reduce retrograde
contamination from the patient,

4. Attach a HEPA filter to the expiratory limb of the ventilator to reduce secondhand aerosol exposure and prevent the trans-
mission of infectious droplet nuclei through the ventilators,

5. Do not combine aerosol therapy with pulmonary clearance techniques such as chest physical therapy and suctioning.
6. Use in-line, or closed system suction catheters if the patient with COVID-19 is intubated and needs endotracheal suctioning
during mechanical ventilation because they can be utilized up to 7 days without having to break the ventilator circuit,

7. Wear personal protective equipment, including an N95 respirator, goggles/face shield, double gloves, gown or apron if the
gown is not fluid resistant,

4. The right tool for the right patient

COVID-19 pandemic “d8FollA] AAAIL (American College of Allergy, Asthma, and Immunology)2} GOLD
(Global Initiative for Chronic Obstructive Lung Disease)ol = Z42; 2] 3kxlo} vkAdd| A= 2gt Skal=
FUAE Al vl 257t Fagh dajlZls vlEetolA] AR, MDIZL 295t ExtollZle MDI AR
fAERERL sk o, aseg JlEele]A A8E sk Qs w7 EEE S COVID-19 30|
o Al ol vlEete|#] X5E fFAskL, whef opls de] WAsHd 27t AefshHx 71 EAPE
7R o A HollM vlERtolA] A5E FAIE 7 it gt W7 =gk ghato) theix = vlEeto]
A A|Z7} SARS-CoV-2 Huhg S7MAIFITh= o] U] ek Adefolla] szl 7|18 S4A FoE 18]
FE 471 B vEeolA] AE gt s 7dste A5 arefsfof gtk webA CoviD-19 7<%t
TS o= P SAtellx] Agk B4 sl 5557 UR STIske] FlE FUVIE AR ARSSHA|
& ) vlETtolA ARE-S arefsfok gt

SHA W7 |=A ko] gl COVID-19 S22t 9lskals vl S5=twto] qivtal striete 71| S
A AEEHAl 71k AAslof gtk COVID-19 7+ A7} 718A] 55 st Hav) glong
718A] BA| ARR-9] o]52 9l 7FsAde] o), wiek 7R 5 FAVE o WA pMDIS} spacerS
AREEIA 71HA] SAIE Fofstal B3 §low JIRIES NS 2t o5xld] o3 vlEetolA AEE
asE 4 et

AEZAOFE COVID-19 FrAtolN] Ed a3t vlEatolA] AR ZpASteo s, ARg-o] & D agh Shajolx]
= dol2E WA Azl F5F IES] 28 qibdERs FEkal Qb i a Rt vl s
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m COVID-19 2|24

OIYTHOITL QJBTHSr ZSAAYR TSI 27|, SRYTHOT QJRTHet BT

A novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-COV-2), was first identified
in December 2019 Wuhan, China, Today, COVID 19 has officially become a pandemic and the number
of newly confirmed COVID 19 patients has exceeded 1,000 every day, the highest ever in Korea. Many
randomized control trials have been evaluated for the treatment of COVID 19, only dexamethasone and
remdesivir have proven effective in severe COVID 19 patients who require oxygen supplementation, where-
as, hydroxychloroquine was failed to show efficacy. In addition, several antibodies from convalescent plasma
for COVID 19 is still under clinical trial and is not approved. Currently, considerable efforts have been
put into developing effective and safe vaccines against SARS-COV-2, Global pharmaceutics e.g, Astrazeneca,
Moderna, and Pfizer are developing RNA or non-replicating vector vaccines and we hope that these vaccines
provide acquired immunity against COVID-19 with safety.
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1.ME

[

m1o1|

COVID-19 (coronavirus disease 2019)+= A1Z¢st FA] 387] 2272 {4 SARS-CoV-2 (severe acute
respiratory syndrome-coronavirus-2) Bpo|g|2~o]] oJsl 22 7o 2 2019\ 129 F=r FH|o]Ad 95l
AlRtE]o] A AR wWhEA] ake]o] thflsial = AdEfe ]E}. A coviD-19 &3l 84} 5 oF 15071 Yol
it 35 A2 S B S ] G I S ofe) ST A Al
JHQ»\J— FAlol BRI X5 oA Tl 2 78* shal, 7Fssh $ whe] COVID-1991] A= 7Fs/d¢]
9)i= okAlZ F3A} 2L ol AlFlo] A|FEQ 1:} =aLoXE COVID-19 A|JA| T 7249 thz=d+
(randomized control trial, RCT) A3/} l= hydroxychloroqume dexamethasone, remdesivir, 12|31l 3]&-7]
x|z} WAl s ez} gt

r—{o
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2. 22

1) Hydroxychloroquine

Hydroxychloroquine& &hgte}le|o} 2|24 COVID-19 ufo]z]22] spike glycoprotein®] Q1A W] A|E=Z
5 uf) AgFsl= angiotensin-converting-enzyme2 receptor?] glycosylation®] 71%5-& Hal|5}aL 531 nfo|g]
229] endolysosome A AE}A|7|5= 7]1F 0] in vitro GrollA] B1EA 3SARS-COV a3/} Yehd Zo=
71 oP] 7 EI= chloroquine T} 0kl WHESISICH?, o]2dh 7 ATE TWEOR AT ATolA
COVID-19 X|&o)| E37} Qri= Axpr) whry e’ o]e) hydroxychloroquine] COVID-19 X EA4] 241 <]
B8 A ek, RCT A7) XIS =|3l

A WA= J=rolld F5=38R= RECOVERY (Randomised Evaluation of COVID-19 Therapy) trial ©ojlA] 23
g Y802 o] A COVID-19 X|5Aol| thet thate, o7 | A& FEskal Wgskal Qlvh o2
COVID-192 gt 445 o= 15427 9] SA}ollA] hydroxychloroquines ¢, 3,132 8 IAl= th54]
FE AL 289A] COVID-19= 15 APgES] Aol Hlwaldrt. Fokrolxie= AFdEo] 25.7%, tiE3=
o= 23 5%2 F 77 Zfol= $-on)EkR] &kth(Hazard ratio, 1.1; 95% confidence interval [CI], 0.98~
1.26)°,

THA A7 = vt FER ZIE = hydroxychloroquine®] o2 B3te] thgk ¢dqtolct,
82178 2] COVID-199] HZ&3F FEAAE ko2 41480l AlI= hydroxychloroquine g F-o4at9iaL, 4077
= SokS Foskgitt. COVID-19 HHE2 Fokrollx] 11.8%, fIekrolA] 14.3%= fFofn|gh xfol&= fiict
(p=0.35). §H 7]& 479} o] hydroxychloroquine FoFrollx] F2R8(FE, o, I T3l F)o] 40.1%=
QJoFre] 16.8%ell HlaiA FejulaiAl Al B, o]2fdt SAES HlC 2 hydroxychloroquine?]
COVID-199)4 9] AR 2|5 9 o &3 5 gl 2102 UERit) o 2712 FDACAE COVID-19¢]
7ol 9JeJA] hydroxychloroquine®] ARE-S HISHA] =t Wit

2) Dexamethasone

COVID-19% 2o/} 71 Apie 297 dickrolt el 4 % v 1A @17} Bas
Aol S50 SHFRAS dogith v 537 nfolel, JIEFAIRL SARS Tl o3t 5 7 &/4<] ZH=
o|o] 9Z Ag0 1 s} WA b 9lo] COVIDA0Y elgt Aol w0l Holehs 44
shol] 7)ol o] A7t wREN o BF Fak B Aglon Ayl Axyl doldiett, ool kA
AF5IH RECOVERY trial HollM dabiEl=S] COVID-19 X8 E-84S doliy] 3 /s tixd+s
Z1ZY3FILY. COVID-192 Y48k 84} 5 2,104l dAE=(ERR 3 ¥ 6 mgH, 10U744] A+
T2 AW FADE FoelAaL, 4,32179] A= tISAIEE WA 3F9.en 28UA| 2] APdE<] 2}olE primary
outcome 2 AT} drprElE Fokfor= 4821H(22.9%), 54 AEE we JFoA = 1,111
(25.7%)0] APdated(95% A 2H1E, 0.75~0.93) GAFERESS Folgk TFolx For)sh A& s B
oh, B3k dRfjERE Fokrte] Sixtellx 5 77| V1S v HlEo] oF 30% A UERTE tlEo] Ak
ARE W= A T 7 T ] APGE A Yrfgh AfolE B Ylout 2kA S VA $)E wEA] ok
AEeA = ztol7t Qi) dAabEREe] Bt Yehhks 2l 323 3 7UAIFE L, o= gapElE]

FATA 2 HAGAA =N G2 sh7] wieel Hlolgls BAATIQl Y 2] AlEvE WY B A4S
Hhgol] ofsf o] o= AHw YA gAtel] 7 E A7 BIAE T AR FHE 5 3 ol

EUIE FDAdAME 20201 7€ 14 COVID-199]] &3t 35 B2 vPPdALE] uf & 4= Qe A oHE 559
A ERES F71513
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3) Remdesivir

Remdesivire H}o]2]2 RNA SHEALE AR 72Ul QEE FAR] 7 FER nho]2|2: RNA A&
AFl=lo] RNA BAe] 7] $4E #FE8t} Remdesivires SARS-CoV-1 2 3% &87] S-F-(Middle East
respiratory syndrome, MERS)-CoV 7+¢e] & Rdlox ghlolg|x 9 i 35 Bom Ao Aldd
Aol & RdlollA] SARS-Cov-2¢]] thgk A7 )le] COVID-19 SAtollx o] A8 &3E 7Iehab
AFEo] AFEHIT Y dFolM S Qe s AL 20201 49 delojsAtel] o3 ZIYH A=
Al COVID-19 31 82} 5 Ak QWS A ARAEF(AUE7] FYX Ak Z81%7} 94% ofah2l
24} 537507 remdesivir (& 109 T, 194 200 mg, YHA] 9859 100 mg FY FAPE Fofslolon
remdesivir T 40] ApAX QA Sxlo] AlRbE|o] 28UA7EA] A|521Q1 0] AN 68%2] TRt
A I BAE BT, ol5 EdE F219] Slof tiEwt vt daghe] tIFEIAL o] 3719] 7t
REAT. AHA A= Tl o]HX] 749, olF WA, floF v i AR COVID-19 Y
I T FHEA F 124 o], AET] Tl Ak ZsheTt 94% ofd}, F71akatH] S AkaEqto]
300 mmHg ol&}o|HA] BIARASH2] Hgo] &old 237 SRS o2 remdesivired} Yok 2:1 F-2H
HI-& ahe] 2897kA19] 3 WA 7IRES vlaskdnt, o] A QI SRR 9] 7R remdesivirt 214,
iz 239= 2oz} gISlet. AN g Xleh= Al7]6l S We] COVID-19 1] S} 5438 7H4-et
of It 7] FRHo| SAIH AFHo] s8urtol HA| eko} sialel glo] ojelgo] it FHA A=
v]= National Institute of Allergy and Infectious Diseases (NIAID) =2 34} F2k9] o] W7 9o U=+
T2 Ao R Sefuete] 27) 7]dte] sttt o]&2 COVID-19 o] E11¥ F 1,002/ &
A9 2 uigste] 54172 remdesivir 109 FA1LA 200 mg, ©1F- 100 mgs 1094714 FekabAY B L4g
wf7kA] FehHE ok, 52172 foF (X H) o= o] I 55 o] 28 Qb IjEEE 27t
Ale] Ak Apel7} QlEAE WlaetiaL 2020 109 HE BAIskIch”. COVID-19 30| el 7he|ate]
1, 2, 39 38k S41E 3|59 A= Aofstdiet] o= &% Algte) deglo] B gt $kx) = SEgt
A= glo] ZddelE 8l ddshal = A gt o] A remdesivirs AREEH Skl frolE}|
3E7A] Alzro] g ttHremdesivir 109 vs $]oF 15¢), BgE 1594 PdH o R 31EH o] FekrolA
1588 WRFOH(OR, 1.5 9% CI, 1.2~1.9) HIE FAA Fron]ide glovt 20919] AFdE JA] okl
11.4%2 $Jokre] 15.2%0 BlaiA] e B&S B3t Remdesivined} 91F thaatolls] F2R8-9] 2jol=
slon 7Y sk kg2 HIdo|lr}, iRt A= AAS] 557 Z1ell ] XIdE 34, 3N, T2
PIAFOZ COVID-192 QI3 #HHH #AikadFo] A7 22) 39788 o= 292 remdesivir 5Y
AR (20078) 3 10U ARS-E(19778) 22 Liro] X 14989 26k o) 3l ghake] vl&-& Hluakgirt.
o] A} 5Y X|mrollM thi 3jEH HlEo] =2 ZAH Beov oY PRIAES BAgseks W T IF
Atolel] frofmlgt Ztol&= §IlaL, 71A] F H= ECMORE ASREAL Qle 3$Alola= 1444 AbdEo] 54
Azt o =0tk o] = FRRRIE vPgstalont s A sk 109 X8t S5 Aol Y]
AE7E O vakon fjek tizto] BAsithE whdo] AITH. 2le) i Hg] dix o AHES EUE
202019 59 19 1|5 FDAE A1} Zofolld COVID-190] A=A 7AAb Az1o 2 Fgho] wa1, 2WE7]
SOl 2kAs E3EET} 94% ofs), AT Hagt By, 7IAIRE 8= sk 739, B ECMO7}F Zash

|

=]

739-0llA remdesivire] 7IFARS-S S18FITH. SN % remdesvire] 43} k) 8712 Pt gl

Aton] AAY remdesvire] U2 Gxbo]] thek e A7} Z18Y3kaL Qo] COVID-192] thaksl Qlat okitol]
=

2 A5 Pt o]Fod Fo=w rdjgitt

4) 7|E}
(1) Antibody (convalescent plasma for COVID-19): 20201d 10 w|= ths

o
f
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HAA F w2 A 2 5A] Bio] FFHAL A SR FA AESE A SolA A 72
3 Z1g AlgetaL s oy Foe] IR ExIR) ZolEA Al
+ e TEY F glo] HF 10379 FRE SEIAL e SR AFAH S E underpower study”}
HR o A9 B 52ro] Sl FAlE, Tl 517 o] Saks thEwtel Wi Ee] 55 5 28Y o9
WIA 3|57 7A Aele ARES vlasklth, A FolielMe tiawel] vlEiA 2,159 A= wE RS
HoF ot SAEH frofuide §ItHp=0.20). T, 559 SAolA = 4.94U H= 3Eo| ¢ w27
VERITHp=0.03)". 1 9] Yd&t=oi s 22 AFE 3R 558 $xte] titrelln ojn] 33} dAlE
7L JAeh= Alo] ERlEo] whaA] FEEITE o]df o} A AFe PIAIE Folr S1E As=
otk
(2) Vaccine: W 210l tisiixli= @Al olEeiAllZlel BUiut Ake] wlale] gt 17 Z18)=ar Qltk. o E
ZAI7Fe] ChAdOx1 nCoV-19 212 SARS-CoV-22] 2uto]a Tl s ¥l BAlE-5 Yso| oful|=n}
olgx WEIZ FAJ=ACE 1727, F7A; w7k, o1, 7219t AlES 1,090% tide = Xlegs
U= o] T 1,077780 gt T2k W vlofE o] whEr A ok e vElo, vl HE T nAsst
A EA ol w2 SARS-Cov-29] theh F8} k-2 916 SRIERIT dA AHES Shliste] 274
AE 2 3 A1ES J8 Foltt, FHAE B ARl mRNA vaccine®] S A1d YRl HAkstE
TEU A= WY WAl RNAZE W20 2 Mrma-12730)8kal B2]H, ol &5 A|lE F3l} Alxze]
vlo]2| 2 §9& vi7lishs Avfo|a Fe A It 9o WAl Ao} o] ofF] 174 Aol st St
tlole 24 A37F YrEAIL A7dgE AR 4588 o= 28U THAO = 25 ug, 100 g B 250 11go]
SFo 2 F ¥l AF3dtt. dA] ebgde] HFEHAL 23] WAl HE F AF ¢ F3) FA PR 31857
FHoM sl A FARIL. oldl 600 S ERR g 224/3% AFE AlE Foll ok

3.28

COVID-19¢] thr) 0 2 A EAloll that o) QAnr} ke 1 Qlont, EA7iAle dexamethasone re-
mdesivir7t 55¢] BN BR17e Zolw, AFFES ZQIh= o] vt Al SelEgln) oleks
W hydroxychloroquine & F77} gie A0 2 vepd}, 1 o] Al obd 4k A8 2o Qi wial
] T 34 AJFS F5 Zof Qlu HE Ask= B eghth 25 wlle] tfek o Aol 73}
FE5T 9,
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Characteristics of Korean COPD Patients

The prevalence of chronic obstructive pulmonary disease (COPD) in Korea is high, Tuberculosis destroyed
lung (TDL) and biomass smoke exposure are major causes of COPD in Korea, TDL is characterized by
high symptom burden and frequent exacerbation. Inhaled bronchodilator is effective on TDL. Biomass COPD
is characterized by less emphysema and more small airway disease compared with cigarette COPD. The
decline of lung function is slower in biomass COPD, Body mass index (BMI) in Korean COPD patients

is significantly lower than Western,

Key Words: COPD, Tuberculosis destroyed lung, Biomass, Body mass index
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1. Introduction

Chronic obstructive pulmonary disease (COPD)S] =] -FFHE-2 404 o] Aelollx] 13 4%l E3k},
=] COPD fHEE°] the =7lol vls) Atidom =& olft v 2o AWz I 94 980
v =T 19954 43R W] Fetgo] 66.7%St. HIE X FAEo] Wol FHAaESloy, o8] OECD
w7t 5 B FAEL o] Rl &3k k. EAIE Share] Ad] frEo] Wiy =P, 3 A
HE.2 obstructive lung disease?] 8 Yot} AAZ IpA| B sl AJAJE-L biomass fuel smokedl]
=Zo] HIArk o]Z Qlsl vlE o del = coPD7E A < ek & reviewolk= gkl COPD $4te]
EAES AuEaA} s

2. Tuberculosis destroyed lung

Aol vlal] FFelx] Aale] WAEe] w9 ECHTable 1), ¥ 1088 A3 incidence”} 7082 =2
ThE ofAlol 7ol HlsiA= v Holu AF Z7tel BlsiM= ke =2 Helr), wEbs ol Aol
H|3)] ZalS ekobd WeEe 71| 9l 3kxke] 47} wi ek Tuberculosis destroyed lung (TDL)- A3} o]
ofsfl #7} S == ook, Il o] Aol SJshA TDL $kabEe] =] COPD $kke] A Ft-s 2FAJskaL
Ses & 7 Aok T 2170 Helelld 5957 ] s A3 At TDL $2t F 76.8%lA FEV; (forced
expiratory volume in 1 second)/FVC (forced vital capacity) <0.7 273 BoF, ZFUAFARZALE o] 83t
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Table 1, Comparison of incidence of tuberculosis between Western and Asian countries®

Asian country Western country
Japan 15 USA 3.1
Singapore 47 Netherlands 52
China 63 Canada 55
Sri Lanka 64 Sweden 57
Republic of Korea 70 Swiss 72
Malaysia a3 Ireland 7.3
Vietnam 129 [taly 74
Thailand 156 Germany 75
Bangladesh 221 England 89
Indonesia 319 France 90
Philippines 554 Spain 110

Table 2, Effect of inhaled long acting bronchodilator on patients with tuberculosis destroyed lung®®

Medication FEV; improvement (median [[QR] or mean (95% Cl), L)
LAMA 0.14 [0.07~0.24]
ICS+LABA 0.28 [0.20~0.45]
ICS+LABA+LAMA 0.30 [0.21~0.37]
Indacaterol 0.14 (0.09, 0.19)

FEV;: forced expiratory volume in 1 second; IQR: interquartile range; Cl: confidence interval; LAMA: long acting muscarinic antag-
onist; ICS: inhaled corticosteroid; LABA: long acting beta? agonist,

AN = 2 A e FEV/FVC<0,79] 8 98 AR, A% A5 220 oJ5hd 201135
2015744 TDLE. FEE & 32} 7= 645,03180100, et tholis 59,641 ko] vl&-2 55.8%3ict.
&G 7Rt shHolele §AkS WISV gt Sxte] vlE-2 73.8%e) E3aL, E AT Hit severe
exacerbation 34+ 0.6238)9t), 5\3A7F 1919 et 9|7 H|_-L 7,777,872 &3t

TDL $Exke] et 137t #)71%5 Aghk= 38 mL= vl Alslar, Sl HIveh ofsls A3sisint. o=
TDLo| 3l 7] Adle] F450] opd A& I8 activedt AeelS AAEITY, S COPD ZFES
o &%k ATrelX® A3 o] A7|He] 3= COPD Ak 13A] ¢4 COPD Extol] HIs) frofabA| ake] do]
SIXaL FAesl 39 =Y. TDL $Ee] 22 ofske AHshe o= systemic inflammation®] 3%
o Q7] whzoltt, =] 37 thehgdollx] Alaigh 7t Aol m= 5ol 2J$k CoPD $kxjol| vj3) 23S
o:a1 ubA ¥R COPD $Hxl7F &3 CRP, ESR, IL-6 |7} frolah]l =, 53l this Aol d5
-6 Fgotstel Ade QIAFiTt,

TDL 82} Xm0l thafrl= oF27EA] evidenceZ} H53F A=dolu, =l A7zl50] B 71A] Pdxlsel
Tgol E Wik AT ARE RSt $H FA ATl FUAIE ARES TDL Sk 134 ek
Satol] Hla) fost #1715 i EFE B, Multicenter, double-blind, parallel-group clinical trialof]4]
indacaterol-2 FEV & SFA L, 35S 7aAZon ako] AS S IZITY. TDL $xte] #1715 7|
BIE Table 20 AEfslirt. @B 109 F243 255 A A5} Alste] 298t $3F4 Aol
loropium & e TDL Sk 184 ke Sbjol vl folabil gl Wkt 199 ARS o8
sle] F5 TDL S-S A8 ATtelld] FUAIY] 857t 2 49 FrelsHil healthcare used day7} 7HA~5]
At ool A#E FE| W TDL FAolAl FU7IBAT A} 7t R =go] ¥& & 7 Utk
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3. Biomass COPD

= o F&o] ul§- 7] uliol] Fdo 2]t oJA] COPD #kAl= nll-$- &t} International multicenter
prospective cohort study #2343} o]] wh=H A=A A} T oA COPD A} v]&-o] AL 370601 HhH Fke
5%ATH?, A =) AEA AR Bl whEd o4 COPD $hake] HlE-L- 36.9%] DRI ol =
oJ’d COPD 2} 5 B Abo] HIEAAKE ARt dA] dighl=-2 Az o2 vl F33h vetol Ak
23} 41 Aol A Aol SRtk @A) e 13 olge] A% @ Aol biomass fuel
smokedl] exposureZ} BIHS] QIglar, o] T B2 ojAd H]E¢ COPDY] F8 Helolt}’, g4rge] )| oA
biomass COPD $kx}e} 4078¢] cigarette COPD Sk B3l ¢A7tol|4] biomass ol &8 DLCO7}
o A7AS HYTH, o= cigarette COPDe] B3} biomass COPD7} emphyserma S @ Slshl= o) Hael
U= Aot

Sl Ftlo] S airway discase® 8 HA02 W] Shetl, wEA SIS Do) 29
2 obstructive lung disease 22712 H.Y wlf biomass smoke exposure OJF-S HFEA] FojHolof gk}, 18X
270 ™ 23] biomass COPDE 202 23 Fldbsle= 7497 wAgit}, 53] emphysema 42710] glal small
airway disease 4273 O 7% biomass COPDE 2|4Js] Holof BT}, ol& 3x} F AR 71 BAAA
ZAAFeA anthracofibrosis 7o) HEHETH?,

Biomass COPDS} cigaretie COPDS] o8- W32 ) 7ol] Fgotste] Himi oF 22k frolg Hoke
Holz| ek, wA|FlA 15d7F A FFTE AT A= biomass COPDES] ¢IZF FEV, 7HAa7}
cigarette COPDELT} -F-J3HAl ZJAH23 vs. 42 ml/yr)*,

AN

4. Body mass index

Kim ‘5o ®3st Ao} oJstd 5] COPD 2] 74 body mass index (BMI) Hqgko] 23,5931
AoFele] 79 27.101YtH. Lim 5 U 1,462 9] COPD gk} BMIZ #4]3}] WE3ich”. Bt BMIE=
22.80|03L, the] FAlEo] 20,4014 25.0 WS <tell &3kar UK Figure 1), AR AFolA] AlgstaL
9)= WHO BMI 7]&(obese: BMI=30)2 =] COPD &A}ol|A| 28384 = obese E2}2] H|-&o] 2069]]
E7gF 9hH Asia-Pacific 7]5(obese: BMI=25)& 2831 =W 20%= S7F8F3itt, weba] = $kfe] vk
BMIE 112f8}H Asia-Pacific 715E2] BMIE AA| QPdoM® A&sh= Zlo] Ax gelolet shildt,

40 1

30 A

BM™I

20 -

10 T 1

Figure 1. Distribution of body mass index in Korean COPD patients®. BMI: body mass index.
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=] COPD 3k= A]%Fl] H]3)] TDLOY biomass smoke exposured]] 2|3l 71 Z-$7} @}, TDL A=
ARt COPDe]| B8} Fgo] Alekar ofsk A5+ Zdstlrt. =i TDLE] burden 33| At FU718A1g
A= TDL 2o #)7)5-8 A7 E5eS HAAIZT) Biomass COPDE] 7-$- emphysema?] ¥
+ 31 small airway diseaseZ} $-A|gF 22715 HIt}, Cigarette COPDO| H]3} biomass COPD A= #|71%59]
AH8] sk S-S BRItk Ul COPD $2te] BMI= A%kel] HIsl f-ofstAl wot. =i SA=elAl=
Asia-Pacific BMI 7|52 H8sh= Zo] 5 208 Azbd;
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Korean COPD Guideline

X0

GMICHO W Q| IHTHO M H T AE R D Z 7|0}

The Korean Academy of Tuberculosis and Respiratory Diseases (KATRD) first published Korean chronic
obstructive pulmonary disease (COPD) guideline in 2005, and revised it in 2012, 2014, and 2018, KATRD,
the Health Insurance Review and Assessment Service, the Korean Physician’s Association, and the Korea
Respiration Trouble Association have participated in the revision and publication based on various domestic
research reports and in consideration of Korean medical environment and system, Korean COPD guideline
(revised in 2018) is composed of 5 chapters as followings: chapter 1 (definition, epidemiology, causes,
pathogenesis), chapter 2 (diagnosis and assessment), chapter 3 (stable COPD treatment), chapter 4 (acute
exacerbation of COPD), and chapter 5 (COPD and comorbidities). Here, Korean COPD guideline is to be

summarized,

Key Words: Chronic obstructive pulmonary disease, Korea, Guideline
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Number of exacerbation
FEV, (% of predicted) in previous year
< 60% Group > 2 moderate exacerbations or
0 Da > 1 leading to hospitalization
> 60% Group Group 0 of 1 moderate exacerbations
=0 Ga Na (not leading to hospital admission)
mMRC 0-1 mMRC =2
CAT <10 CAT 210

Symptom (mMRC or CAT)

Figure 1, Assessment of COPD (symptom, FEV;, exacerbation), Group Ga: low risk, less symptom, FEV;=60%, O or 1
exacerbation, and mMMRC 0 to 1 (or CAT score<10). Group Na: low risk, more symptom, FEV;=60%, 0 or 1
exacerbation, and mMMRC=2 (or CAT score=10), Group Da: high risk, regardiess of symptom, FEV;<60%, =2
moderate exacerbations or =1 leading to hospitalization, Note: Exacerbation includes deterioration of respiratory
symptoms needing for addition of medications,

2) «dst

QOPDE= A AAF o2 FHES APgEC] v =2 Zstoax At AR A & o At
o] gt =Zo] &4 &L o Q7 AR Q&) A& S7Hd AL=R odgit}, g=e] COPD &2
20083 T AZFJF ZAtol| wh=E 404 o) o179 13.4%7} GOLD 7|%(FEV,/FVC<0.7)¢] w2 COPD
Fatolm] A 19.4%, &4 7.9%2] FHEES Hola P, o] F 94%7} GOLD W7 1719} 27]9] wjay
AHZo] coPDALF. 2015 I 7173dok 2t o8 404 o] Adolo| A A=A H oA 7|34 A
AR A FEV/EVC< 0.7 o8} 71302 7|% #7) e AR vl8-S 20154 13.4%2A] 200837} H]as}e]

tﬂ§}7} o™ A 21.6%, oA 5.8%, 704 ol FollE A 51.7%, oA 13.6%2A] FA, AL olA
COPD 80| =gt}
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Job

3) RI¢H L Tt

COPDE £|sh 332 404 obde] Helol] $e 5 el il 2ol Sl 3%+, 713,
7}EE whdH o g Enksl= Aot} COPDE zwsly| $lsiME wlgE =4o] Fasjt}. CcoPD A=
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60% pred. and 0~1 exacerbation/yea FEV, < 60% pred. or
>2 exacerbation/year
mMRC 0~1 or MMRC = 2 or or history of AE COPD*
CAT < 10 (Gr. Ga) CAT 210 (Gr.Na) | related admission (Gr. Da)
Short-acting beta2-agnoist as required
LABA
First choice SABA as needed or or ABA* LABA + LAMA
LAMA
LAMA
+
Add on therapy: HAEAEEANA l l
exacerbation or mMMRC = 2 I ICS + LABA + LAMA
H) =
PDE4 inhibitor' or

Macrolide

1

| ICS / LABA' |

Figure 2, Pharmacological management of stable COPD, *AE COPD: Acute exacerbation of COPD, T Asthma overlap or high
blood eosinophil, TWith history of acute exacerbation and chronic bronchitis symptom: FEV; <50% predicted or at
least 2 exacerbation in previous year with either LABA or LAMA, SABA: short-acting beta2-agonists, LABA: long-acting
beta2-agonists, LAMA: long-acting muscarinic antagonist,
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ICS Usage in Real Practice and Appropriate Treatment

Recently, limited use of Inhaled corticosteroid (ICS) in COPD patients is recommended, In the treatment
of COPD, ICS was shown to be effective in improving pulmonary function and reducing frequency of acute
exacerbation but increased the risk of pneumonia. Several studies presented that ICS is effective in prevent-
ing acute exacerbation, but the effectiveness was depending on the level of the patient’s blood eosinophil
count and history of asthma. In the Korean COPD guideline, it was recommended to add ICS to the broncho-
dilator when patients develop acute exacerbation despite LAMA/LABA treatment, have a history of asthma,
or have high blood eosinophil counts, To conclude, patients with a history of asthma and currently using
ICS to treat COPD are not recommended to withdrawal ICS, Withdrawal of ICS is recommended if the
patient has no history of asthma and no previous exacerbation in one year,
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1. Introduction

Chronic obstructive pulmonary disease (COPD)= H|7}4 2] 7] FAskS: 5402 3= HZ3to g 7]|=9}
#H A"o] oo oJaf WAS} COPD X|5o] ExE =4S 9k3lr7]aL 4 -4 A5 FA7IH A S
oApMFsl SRS A7 APYES %0]“ Zolt} o]lst COPD X&) 2JoJA] inhaled corticosteroid
(ICS)= T3t RI=E <o)l H7)s = 3E Eoﬂﬂ“} e A S84 STMAIFTH
olel] COPD A|50f| §lo] ICSe] ARg-oll "41@ U] Aejol AA| s el o GA 2-8-eAol hel Al
Bkt

2. ICS recommendation based on the GOLD document and the Korean COPD guideline

N

202013 Global initiative for chronic obstructive lung disease (GOLD)ol|X= ICS7} COPDS} A% % o=
Trol] AT S T B, 1G5 BHEARE COPDA] APRE 2t AP ol wgo] Bz
Zom wd ¥y NIy} S7I517 )0l E-R3HA] ko) Long-acting beta-agonist (LABA)2} ICS2] & H“ﬂ A8+=
5 7153 2SR FEE o] CoPD Sklol] B4 elafe] WieE Al B3} 213
o mg EF S A FF0] 5 sl olshs 1059 BE ol53he 300 cells/ 1L oPdd 7
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iGse] Fbr} ek SN, of el e} GOIelRe BF SAF 47} 300 celly . o941 ), 240)
ko] S wl, 1139 23] o] A o8} 918w A3t long-acting bronchodilator F-A| L= 543
ofslz gk 4 HAHo| g wfol] ICSE long-acting bronchodilatore} e X85 & 718 ARSI

2018 Ul HEARI XS ICS+= COPDelA #H o] S S7RA7IH 17 it Jde] B, 74l
oA, FUE 7 5o BEgo] Qo] B3t At st e E]ofof dittar S}, olel] GOLDS} Wl HA]
2 o] SEEHAY, dF AN A7} =& oA long-acting bronchodilatore} HEHQH-S 13E A
BARF3F}E. 53 long-acting muscarinic antagonist (LAMA)$} long-acting bronchodilator B2 HS A|885}
& ol 34 olsh AR sEdo] A% Aok (052 Fatelel 34 A AdE A% 4%

STt
3. Misuse of ICS for the treatment of stable COPD

COPD $E217} A daolX ICSE oG Ag MR A I8 AR 2013 od=rollx
417R9] 71 F3l AR dollA] ICSE FAdekst fldheole Fet Ast 74971 GOLD 1 Bx= oA+
38%, GOLD Tl B IVolrl= 33,6k Hlald] o] SRIFITY. 20161 nl5 Ajgeels] & coPDE ZIth
"k 26,530M9] $AE Ed|= W3t ArollxE 23.9%9] St A-850] HR| ghaoll® ICSE Akt
gk 10s9] BAAGE Ak 1, wel 9 1xk xg st Ave] SIgint

o] AR ALY Aol oJahd 20001 COPD $2ke] 5006 A7} ICS B ICS/LABA E341E
Aupuiohe! BR|ek 28 2hg oA 2008\ AFE] 2013A714] LAMAS] X|Helwe} vl o] Z7lslele). HlZat
Al71el| B FRAARE AT 201285 20131712] COPD EAlol|A] ICS7F E3HE 57] Ado]
ZH=3FdrH?, 20191 Korean Obstructive Lung Disease Cohort Study (KOLD)2} Korea Chronic Obstructive
Pulmonary Disorders Subgroup Study Team (KOCOSS)2] I3 EE o]-83F A dxeilxe] CoPD 77 <}s}
o} ICS o] wslol| thal W A-ellA] LAMA-LABA®] A2 55k vh 1Cs7F 23Hd 5907] A2
F23hSIek?, megk 201700 1057} 3R F9718 ARk $he] ¥ke GOLD 7IkeelA 1Cs Ao 213
Zo] HA| ItH? 1cs7t EIE TS Ak 7 10s7) EFEA] e FYUE Auke T
7t oIzt olsle] HlgL folgk xlolr} QI T $F 2] HlES ICSE AA] ¢k o] -

Al wol? dAoXE ICSE X8R ¢b& A 55 st Aol S8 & dvhs A & & Uk

i

4, What is the appropriate usage of ICS in patients with COPD?

TthE CoPD BAjol7] olm el 1658 AHESRE o] el HHF (phenotype)s] otshe)
A2 AR ZMFe]| 2P, biomarker)Q]l % 34N, s7EIEA AVlE, 7= (airway  hyper-
responsiveness, AHR)S 75502 dolrx}

1) History of acute exacerbation

2010 Hurst o] MHESE ECLIPSE study= 372] ofsfelo] $:5 ejalete ofashs 7129 noizsid
5 ogolrle] A TAE dAeldle] Wy A Ee] S5l FAele Hlwsh o] JTH ok

2 e A AR B Aol ozt A Aol SlES AR

2018 IMPACT 7oAl 1CS7} E3heA] 942 B394 X282 8 3} H|welgS o) ICSE Eis}o]
37 EgaE Al o] F/detst Hieeh ApdEe] s Bk o] dyrellM= oF 70%e] $A7E GOLD
group DL, H21¢] FAZe] Q= Sk CoPD FIgke whe B9 w3 Teshelt, IC7h EgEA) eke

o
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FWNE ABE T T TN DF AT 571 150 cells/ 1LY wl FAAS} 3571 STI8k. B4
ew England Journal of Medicineol] ZA|A1%¥ ETHOS ¢34 34| E3tawo] 24| QW Hls)] 55 <Jsl=
29 4 ik A2 9Fe] 98] TARIEIgIch, IMPACT Q¥7s) 2o A419) Spele] IR A9 Tl
o} SAEe] Ak odo] Zhe gAdetste] A o] QIRlaL EF Sk 7F 150 cells uL oldolt. A
A= 1Cs7F 23Hd 34 e Al Wl S5 olde] COPD 54 st HIgo] st
B olg} 320- g-Budesonide Al QTS LAMA-LABAT tH] APgEE Qe

Z

2) Blood eosinophil

dAle] GOLDe} A3 etsleo] Qlom dF SA7E H2 A4S ICSE A58 21& dstal o
COPD 2A}ollA] 17 == 27)9] long-acting bronchodilatoris 71824 0 2 AWshHA] Agh ofsh 22 o}s)o]
HAHT 2o AT 32 97} Tk A9 Ics A8E nydljof gt A8 e w2 dF s
W olel X5 F dF s4H o] HIlE H7|E A oid ofs) o 39E 453 4 Qivh ISOLDE
QA7) A O 1Cs ol F AL gt ol A 7t Fa ofs) vk gt
L 37K el H7)E vt ZigstE L o3t Rivrt @3)E] BU 1ICsE Tl d3
Sab7E S7K8E COPD Skl @5 aab7t S7k8ke the delo] SleA] Estal, 1CS i ofuzh

2 AgHE d5Ho2 as|of S AARSH

221s 3] viAlgk COPD Stolrl= d5 SA 79 320 857t 23R ek 739 s
"olzlt}, KOCOSS I3 E -} Foll non-ACO COPD 3SR 243 A%} I35 32 = A7)s 44,
akel A, ofs} Wi} fol3k edghado] QI ek 2L viAEk 1
(randomized controlled trial, RCT)9] RS HopA ALE BAIgl Ayl = 34 = 35 ol3le} #go]
AU,

3) Asthma-COPD overlap

Z12]-COPD FE(Asthma-COPD overlap, ACO)> 2|3} COPDe| 545 RF 7FAAL Sl Awwtolrt,
ol2fgt ACOE Hofsle= 7|2 Tkl AN oY ICSe] BHE dSsle=t] oW 7IEo] fr8ghAle 18e
SHA] @t} 20204 Jo T2 KOCOSS IZE AFE o]83le] ACO| AoES ICse] HAdets) oWadrs
71Eo 2 vlasit), diEvke] 2] zldgte] COPD s tiv] efsle] 718 HYla, 1652 osloly S5
Hol= 7|5 HET} H2] 2199 GINA/GOLD 7150] 0, ACO2] 7|5E0] 7] vhaa Bash 312
A7 dH o2 Hdksls Aekels lehH A7t ek H2jolof W 7P ekgh ACO2] 7|FolH ICS

T T

4) Fractional exhaled nitric oxide (FeNO)

KOGOSS FFE F 371 AAFNOE 248 SA15e] Ang A5 29 v A4 5o} gl
o] FeNO7} 25 o391 749~ 22le] A= #edo] Ui, ol 343 FH3IAl FeNO FA7F & 49
ICs o] ot} ool Zgo] d F S AIgi

5) Rapid decline of FEV;

A7) 53] EV,o] W] 2as3he COPD el 1Cs Aol dls i %% % hsAks oby
A7} &St} VAT PISTES B B Y T 14de] 2ok 1657} BV, F7IA171A
gk 71 o) Folli= 1Cse} 1ok ko] o7k QIQITF, SN A AL ujAEtA] ek SUMMIT Gollas
ICS7} H7]%5 7 £55 &9, real world dataZ o]-83F UK Aol SARE =39 S # o 2 1CS7}
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6) Airway hyperresponsiveness (AHR)

ygdakzollx oF 300 <2t F27AksE COPD IS EClA s12EfTlol| o5t 7= W /d(AHR) | i COPD
BAZE AHRO| G BAjol Hl3) e AlsT e APIES HOTF, T4 T2 AHRe) WEC mhE
APgES] WSS SRISHI=T] AHRO| A&EE $hke] ApdEo] =4E Aol W] AHRo] lHh §lofxd
Al AFE-E A2HE QI Satel] vls] AbgEo] EA k. HISSAl AiuthellA] Lung Health
Study (LHS)2} Groningen Leiden Universities Corticosteroids in Obstructive Lung Disease (GLUCOLD) $1-2]
FAEE BARE A9 AHRVF Sl COPD $A50] AHRZ} = S]] Bls) 9715 22t O whaal APgES
217} SSkek, 7413 COPDOIA AHRe] 371 7)o] 4] k™, AHRo] 2 e Fohe A opiAlet

™

3L KR
= 1=
AHRS glofi7 v ¢kstA 12 = Qobd #7ls A Aest AFER Y5 & Ss Aol

7) History of asthma

22 AAEE 7FAIAL Q= COPD S} 543 etste] f3do] gtk ICs F1ho] 7Fsd7)? o] Hxo=
gpelE e obz] W Zo| §IAYE 20181d ¥t KRONOS & 11 2AHE f538 2 4 Stk
o] 7= 34 B ao] 2] aRel Hjal Hrle el Bt U dFsh] fl8 b= H2
17 FAkEE gl COPD S5 o= SFIAINE HA] o] H IMPACT et frAletAl 2] 37 =o]
U= SAFEo] ZIEQIAL 70% o] FRp} ATt ool o] 34| SR X= Fo|qAt. A7 AR
RS E g DAEFIAEE ICS7F E3HEA] ¢F8- LAMA-LABA &97] ol A7k o}318-0] 0,304 0.952
TA3] SR S o A o] Q= Sake] g o3} o] Jltiete ICsE THehd 54 o3
Aol S71 & AUk,

A <] Z2lo] QIAARE AA M2 X5E WA ekerhal HAo] glokar & 5 le7k? Fdol gAY e
Zgnlgk 212 7} vpolrt £of CoPD7} g 785 H2o] glttal wleb = of ek, FpA ¢l Hals Xkt
FARE WA S7do] §li 2 FAES O R ICSIABAX| RS g 27 thar thH] AHRY} FeNO7} S50 %]
A, F o] gludeke Hale Fehighe k= ICS-LABAC 9Jal] 2]2] 579l AR T/} =
BIE HSIHh o]F COPD fellx fal Bobd Ao 2] Id COPD $A7} ICSe] £2 &35
B 5 Sl slo| ¢t gl wESo 2 HAE A7 ICse) vheS Hole Zlo] Fdsit

8) ICS withdrawal

=% European Respiratory Society (ERS)oA] @3 7ho|=gRloM= EF 4 4o we} ICSs 5%
o FE olite] FAolE} WS Sgol thal el ROTE Fol WERENS Sl 1 A% BF
SRR 71 300 cells/ pL B 2608} 28 vl ICS $H o]F FAdetsle] niwrl FeIr. kAt
919] H430] F5H RCT % INSTEAD @73 1209] 3p7J2lo] Q= S AR}, SUNSET St 2129
TAZE opfe} Sak7E 600 cells/ L o232l AP viAslIch. S i Sxke] 430l uje} Ay} npd
gl RCTE Re Anele deleol ik

ICS FH(withdrawal) I7-E3= 202 AA7HA] Wi d 34 Tl F847] AsAIS gk 2 o
So 34 AA2e] Qs COPD IS AASA WANSHA) QISP o Algt 5 27]e) AR 2
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3 2ke] A elshEIRIE, LHS 20] B2 COPD FAEe] 1Csel] Slah 37k WskE: Al g Bade
=t 5 0lel 93] I8 ek 2l COPD Fhke] T ek} Afolke HolEaith 2 H2o]
shtiehe COPD 87} ICs 5 & CoPD7h AE 4 Qor] 2491 w7l o) 1csell that whgo]

zpol7) A& 4 Utk
5. Conclusion

COPD EA}ollA] ICSE AHsh= Ae e @405 1dsfjof 3t} 2018\ Agusti 52 2438} long-acting
bronchodilator therapys 3ol 78kl H5/dotste o] I, 1ol 23] o] S5 ol de] w4
oFs7t A, % A FAI7F 300 cells/ nL ool A H2]o] FHHE Aol ICSE A 2s 4y
sl ARS8k k. e wEAR] Flde] MAE A, dF S FAI7F 100 cells/ 1L BIREO AW, myco-
bacteria 7+g2] FAZHo] & Aol ICSE APsHA| S AL ARSI} . B Axp= o] Fute
7359} sl 2] Ao 1S wie ICS Aol Bt 1 9] FeNOZ} 74U FEV, o] WEA] sk Au
AHRO] 9= A-9ow 1CS WS 1Es|ol Hoka AQFsH(Table 1).

Figure 10|41= o8 Fdte] diagrams RHEQITE ofd 21e] FAHF dAje] 2l W] e 89l
(invariable factor) @2 o}8}eda} AIZlo] A& 0= 1Cse} 7|1HA| SFAIR X|mghct, muie] A3 nizt

Table 1, Factors to consider when initiating ICS treatment in COPD patients

Strong support Consider use Avoid use

- History of hospitalisation for exacerbations of - 1 moderate exacerbation of COPD - Repeated pneumonia events

COPD* per year® - Blood eosinophils <100 cells/ <L
- =2 moderate exacerbations of COPD per - Blood eosinophils 100~300 - History of mycobacterial infection
year* cells/ L
- Blood eosinophils >300 cells/ L - High FeNO
- History of, or concomitant, doctor-diagnosed - Rapid decline of FEV,
asthma - Airway hyperresponsiveness

*despite appropriate long-acting bronchodilator maintenance therapy.

A Proposed Diagram of the ICS Treatment
for Symptomatic Patients with COPD in Real-World

Invariable factors | | Variable factors

Phenotypes | |+ Current or prior history of * Hospitalization d/t AE

doctor-diagnosed asthma * Frequent exacerbations
| Blood eosinophil > 300/uL |
Biomarkers | High FeNO |
in favor of -
using ICS | Rapid declineof FEVL _ |

| Airway hyperresponsiveness |

4 d

Treatment | | ICS + bronchodilators | | ICS + bronchodilators |

J €

| Bronchodilators |

Figure 1, A proposed diagram of the ICS treatment for symptomatic patients with COPD in real-world, Hospitalization d/t AE:
hospitalization due to acute exacerbation,

- O
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T2 SiviE FAetslo} el Qs Qisle] gl Aol 1059} Z1Rk AL ARk, AN okl
WEsl= Qol(variable factor) 024 o|&3t Qolo] s1AE Ao (e} Q= A 1052 Zukdt 2= gk
RBAAZEA =2 DY 544} FeNO, H7Fs ZH47F w270k AHRO| QIebH 1CS A8 arefdt 5= QA
o= At)Fel 7|0 ohma 23} ofske] 8ol 7ho] JPAEQ] olbtSle| BhEo] ARSI} o2 =
A2 BAEH oFslo] Y o HF A F2 3 1659] o3} o EHE d|=3 5 QAT A2
71t olsfEs giokd 8% ST b wrRhe 105 olde] A Stk
gefebd =] CoPD @R}Oﬂ/ﬂ 1CS9] 728k ARgo] hedetiANt 8] Fhaskal Slok, A E=
ALl A 7, o8, BT 2AT 7 T2 w4 ASFE oMshs 1088 EE AISE ¢ = aklolth
0}7(]“} ol 7lEEe el Wt ICsE ] Ao Al = 7i7iR1e] COPD $hatellx] Zzte] a9l
Sysoz Ptk ofF viow Icse S A% FRHoR BEel PSH= Zo] TAT:
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\V/|l| Stable Clinical Course of COPD with LAMA/LABA

Dual bronchodilators of two different classes in same device (long-acting beta2-agonist [LABA] and
long-acting muscarinic antagonist [LAMA]) is widely used in chronic obstructive pulmonary disease (COPD)
treatment, while reserving inhaled corticosteroids (ICS) for the subset of patients with frequent exacerbations.
LAMA/LABA dual bronchodilator therapy can provide early improvements in lung function and symptom
controls, compared to the mono-bronchodilator therapy in the stable COPD patients. In addition, LAMA/
LABA dual bronchodilator therapy is well-maintained in the stable COPD patients and delays progression
to the triple therapy.

Key Words: COPD, Bronchodilator, Inhaled corticosteroid
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\"l[| When Is Dual Bronchodilator Therapy Indicated as Initial Treatment?

Bronchodilators are the most essential pharmacotherapy in the management of chronic obstructive pulmo-
nary disease. Fixed-dose combinations of long-acting beta-2 agonist and long-acting muscarinic antagonist
(dual therapy) have been demonstrated more effective than monotherapy in improving forced expiratory
volume at 1 s (FEV)), reducing St, George’s Respiratory Questionnaire (SGRQ) total scores and preventing
acute exacerbations, However, there is currently a lack of evidence on clinical indicators suggesting which
patients should start treatment with dual therapy, Although it is generally accepted that patients with frequent
exacerbations and a high symptom burden may benefit from early dual therapy, indications for dual therapy
slightly differ between guidelines, Future research is required to guide the decision on the early start of
dual therapy.

Key Words: Chronic obstructive pulmonary disease, Long-acting beta-2 agonist, Long-acting muscarinic an-
tagonist, Dual bronchodilator treatment
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Chronic Obstructive Pulmonary Disease and Lung Cancer in Never Smokers
E[o ez

Chronic obstructive pulmonary disease (COPD) is an established risk factor for the development of lung
cancer, and lung cancer is the major cause of death in COPD patients, Although up to 39% of COPD patients
are never smokers, there has been very limited information on the association between COPD and lung
cancer development in this population, Using a nationwide database, a recent study showed that never
smokers with COPD had a 2.67-fold increased risk of lung cancer compared to those without COPD, which
captures the attention to the risk of lung cancer in never smokers with COPD, In this article, we provided

a brief review on the issue about the risk of lung cancer in never-smokers with COPD,
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Lung Organoids: Current Approaches and Future Promise

Numerous external stimulants including smoking, environmental pollution and virus lead to acute and
chronic respiratory diseases, which are characterized by infiltration of immune cells, epithelial-to-mesen-
chymal transition, destruction of alveolar structure and reduction of lung function, Despite increased aware-
ness of fatal respiratory diseases, molecular and physiological mechanisms of respiratory diseases remain
to be elucidated due to lack of biologically relevant human in vitro lung model that recapitulate unique
architecture and function of native lung tissue, In recent years, three-dimensional lung organoid derived
from human lung tissues and pluripotent stem cells have great attention as an alternative source to re-
capitulate tissue architecture with high fidelity and served for various basic and preclinical studies. In this
review, we will overview the current lung organoid technology for respiratory disease modeling, drug screen-

ing, virus research and future direction,
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