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n Asthma Remission: Is it an Achievable Goal or not?

Zojol

Xtelapsicistn RYAHEY 257|227 |t

Asthma remission has recently gained attention because asthma treatment goals have changed
with the development of highly effective, anti-inflammatory disease-modifying anti-asthmatic drugs
(DMAADs), especially biologics. Several national guidelines have now announced remission as a
general treatment goal for asthma. In 2020, the expert consensus framework for asthma remission as
a treatment goal was published, defining clinical remission on treatment as 12 or more months with
(a) no use of systemic corticosteroids for exacerbation or disease control, (b) absence of significant
symptoms using a validated instrument, (c) lung function optimization/stabilization, (d) patient/
provider agreement that clinical remission has been achieved. Generally, clinical remission on
treatment is considered an achievable goal in severe asthma treatments, although complete remission

is not yet considered achievable, and there is a lot of uncertainty.
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E Guidance for Managing Air Pollution Exposure in Patients with COPD

Air pollution, particularly fine particulate matter (PM), has a significant and detrimental impact on the
health of patients with chronic obstructive pulmonary disease (COPD). Exposure to various sources
of air pollution, including ambient air, indoor cooking, and biomass burning, exacerbates COPD
symptoms and accelerates lung function decline.

Although air pollution is a difficult issue to address at the individual level, it is crucial to guide patients
on strategies to reduce both indoor and outdoor PM exposure. Previous studies have shown that
using air purifiers can significantly reduce indoor PM levels, improving the quality of life, alleviating
respiratory symptoms, and reducing exacerbations in COPD patients. Wearing face masks, particularly
N95 masks, is an effective way to minimize outdoor PM exposure. While concerns about discomfort
and potential symptom exacerbation in patients with chronic respiratory conditions exist, properly
using a mask for short durations during poor air quality events can be beneficial. To reduce indoor
PM, it is also important to avoid biomass combustion with solid fuels, switch to cleaner fuels, and
ensure proper kitchen ventilation. A recent randomized controlled trial on behavioral interventions
have shown that adherence to guidelines such as using air purifiers, checking air quality forecasts,
ventilating windows, avoiding outdoor activities during high PM periods, and regular inhaler use,
can significantly improve quality of life and respiratory symptoms in COPD patients. Therefore, it is
important to educate patients on taking proactive steps to minimize their exposure to harmful PM and
protect their health.

Key words: Air pollution; chronic obstructive pulmonary disease; particulate matter; air cleaner
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Recent Approaches of Digital Therapeutics in COPD

=

SHChstul ofujrlst, ZE0tE 57|t

Digital therapeutics is a software medical device that provides evidence-based therapeutic intervention
for patients to prevent, manage, and treat medical disorders or diseases. Home-based pulmonary
rehabilitation programs for patients with COPD using digital therapeutics may improve exercise
capacity, dyspnea symptom, and quality of life; thus, it can be a useful alternative, when center-based
pulmonary rehabilitation is not feasible. Compliance to rehabilitation program is important to improve
clinical parameters, and various efforts, such as education and motivation from attending physician,
are required. To prescribe digital therapeutics in clinical practice, health insurance benefits should be
applied.

Key words: Chronic obstructive pulmonary disease, digital therapeutics, pulmonary rehabilitation
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FUo A= 201590 25 A AFA7E DEAT, 20169 1295 55 A tiste] 2450171 A
H o|FE, 3F A&o| o= 7|0 2AF o =P Y TF A9 87E o[Fo] W] Hl 65 o]
4, F 33 ol 1T 5 AL T 2 IS Yok FY2 BA k. T3 ey i oAy
ATE EH3 A7 &2 o] thr|e FEa, Fo] Y A2 BT} A SRRt A @AFos
o]#]¢], QoA & AL N RE & £ P T 47 AgHFoltt.(12, 15)

kA @A et Ao = BAE0] oA & 5 Je A 58 A X857} diteE neEojop & A
O & BZE, A& I 74 84 50| oFF S ER] gokE B ofzEh, AH 7 stoll &5 Sk A|
ofy7] o] &5 Fx 2 T A AH BUEY 5 EAVEEATE 5 At o] AE 1T o, 7|9
SHE A =2 RS ugoR 3 ]l Y 55 QY 2 I 7o) 8 EHY, EZF ANEE W 9o
£ Y] (wearable device)2| AAE &-83 AL AH B717t 7Fssta, old w5 B= 2Ho| 7Hsd &5
A HAd 277]7] o] a7+t sHAch.(16)

O]

2.COPD Oj|A] ADIEE XS 0| 8% 25 Mgte| 21}

A A= 20079%E 202397H4] EHE COPD FAES o g AntEE BS o83t 55 H%P-.% g7\et
29 = A1¥ A+ (randomized controlled trial) 1089 tigt AAH £ 1@ 9 Hep £43 AP+
o}, A} A B2A R B3P HAF AZ (6-minute walk distance), COPD H7} ZAAF (COPD assessment test,
CAT), mMRC &8 H% AIRIEXXA 587] A& (St. George Respiratory Questionnaire), A1 °}sl2
3t JLS FIsH=T, 1 5 CAT HgollA AvEE 9§ 35 AT 159 F9% A4S EIsHAT (mean
difference -1.29, 95% confidence interval [CI] -2.39 to -0.20, P=0.02). 71 & t}& X EE E3l AnfEE
Y IFNA EE5HA gol, APEE AS o83 37 AL a7t &5 5 (exercise capacity) 2 49 A
(quality of life) 74 SHoIA BIAY &= Q= 7Hs/43S EI6HAT(5)

[

A7t AGHRE GAF FA ATNAE 1253 £F A% Z2IW 59 F FoHSY HAfLHAT

-



H2 8 EEHObstructive Lung Disease) Volume 13, Number 01, January 2025

(Peak oxygen uptake, VO2peak)o] -2l5HA /NAE 2™ (median 13.7 to 15.3 ml/kg/min, P=0.049),
CAT score (median 14 to 6, P{0.001), Euro-QoL 5-Dimension 5-Level (EQ-5D-5L) index (median 0.795
to 0.862, P=0.001), Health-related Quality of Life Instrument with 8 Items (HINT-8) index (median 0.784
to 0.855, P<0.001) 5 49 & A ®;E0] 593t /A4S Bt E35] HINT-8 HEA 47 99 S0l 414 A
7 @9l sFste =, 719, ¢4 5, 333 A7 G| sidshs FE FEol BF FosHA /A=
], ATEE JS &3 55 AT 22 0] 25 58 387 4 2EER ofl g, 4h9] A vES FAl

A% 4SS 4 Y= FH5 AL HOlZT(17)

¢

o

v

3.2t =3 HMS olEt =

gAd g87]71g &3 5 QY 20 g A9 A A RE K] Ao Ag T2 o
g A9 £-3&7t Fasit) 7|29 AY 3 F AF AN L 37t 2 IEA vl 1F HiH] CAT
scores, BODE index, 127t ZA15.7]3F (forced expiratory volume in one second, FEV,)°] 7AA =
TS (18) AMEE WS B TF AoA] F Aol 15 F7FEEE CAT score & O 0.228 #4ATE
(95% CI -0.74 to -0.31) B3k A8) A7} 9Joh,(19) b2 A tollA= A+ 717ro] X18y3to] whahA] 9 AHE-
27t AR E FATE B AsERTE(20) AR AlBst Y Ao E 857 £ A IEoA = A A
2 FoRt HjAAAHZ (VO2peak)] 7RAdS &It 2 Y (median 12.7 to 15.3 ml/kg/min, P=0.012), H]
+£5 250N = IS ERIT 4= )1ith(17) &, 948 ARE FYsHA /HAdsh] AsiM e SAE0] A&H R
F= 5ol A 2 WS $PF 5 YES Y= Zo] Fas)tt

A3 AFoA = oA £8EE #0171 Hsto] o7l 7] WHEo] ALE =, dlE §° +52& S8dt
< A HAIA T Be A3 A=, A o) wE JIAE B A, o2 FoAEHe] ARYE 752 53 BA
T, AUEE AN E &3 99 25 5 S350 Algshe 59 ol ith.(5) E3t, 8= Ask= COPD
SHAe] 22 /40 A3l wEo] Qiok= Huvt gleug Ag mg2 Il £3E 9 A1 A AF 5= d=A
o] RUEJsHHA QA A5t omr|dol YES + A=F Sk A E3 (action plan) EZF 1T 4= 3
Act.(21) sHASE AR Q4 oA = dAE A =7]710) dig <-3EF =°17] HsiA A4 Atet 2ol g
9] 1 Ao} QIAIE| 8ot 2 AYE FAY & Jty B7]= ofHrh(22) AL BAEAN= <SS
=017] A1 7132 @A IR, Q=70 A& Ao EAEA & A9 8/dS HHES|A w85t
2F A" 2090 YHESIA e A7]= Ao] 3 7HA] WY Ao s ARt E]E S dA oA ES
ABARE FAH] Yol AEAQ Al Z2 09 /g 9 Ad= AHo|EZ} HIEA] R A 08 A3l

4. CIXIE X|271712] =X 9 Ll &g

% 2 9 A7 = A" 2 757]7] Ae] e or &5 4 Aolke 7Id7E At shARE
20239 3¢ AlA| Fzol1A A 191 HAE X =717] 7141 o] Hl2t+E 2 (Pear Therapeutics)Z} 3H4iFH
o, 20244 42 A% 29 71421 HIE €28 A (Better Therapeutics)”7t tit 7HY € F4E AXE AES
Ql Aoz AHA L} Hoj MElFeAE 20179 22 E ul= 4]&9]ek=(U.S. Food and Drug Administration,
FDA) 51718 W2 B4 ARl 2|87]7] reSET & A419eh Avte] tA4d 2 87]7] AlE-Z BR5t92, HE
HErE A AA A 28 3 HAE 2 87]7|2 "= FDA 590 T2, 7|8 -2 JAMgT. shA|qt
H|o] M2kFEl A9 reSET, reSET-0, Somryst?] 37H] AlES AW 2 22t 5 AA 2 g2 ot H&e &
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A 51%01 E3Fste] Ao 487t Wokon, Eot HASAIME B Folz A8 25137] e A
A wi &= olofA=H FAF AU, 23)

YA E 20239 A7) oYW = (AIMMED)9] 4% (Somzz)9t YE (WELT)2] YEOCLO|(WELT-I)7 EHZ
A5z g gAE 571712 57FE W, e A 2 BE Fo] 59 EAE AR ddolA AREEZ =
o]z} AAolth(1, 24) 3F A AZEFo] 2 glo|ZA|ME A0 A AL HEF FEL T35 AGAI Rl Al
sto] tA " X57)712 87 A FotA A, T4 A RS Agsta vkal 20239 9 HHSHF O, 2024
| 7€ 3|AHe] A G710 ZA A 712 AFY 9 A&l Qo] Al7|E AL QUrh.(25, 26) lojhAE]A9] o]H B
et gxd M 87]|7|2 87} wekon) ofd e s E A2 U(NECA)O A - H4E g 7|dof|A] X vhe
& Y& A7 AUh@)

@744 S 242, gAE 2717 B QPAIY, 7L AT Be 5 ANl B A AAE 75
912 AL BAFY 0] 20244 19 AA H22 Ao}, 20259 1958 AP oigolztn Bk FF
2 OAE AR7)7] B AL Sl 2 =gl 5718 s,

&
COPD &9l oA HAE X =7|1718
i
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om gzt QA AR AL AN B &8
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n Early/Mild/Young COPD: Definition and Screening

‘SISt ofBirist AFHA 7|27zt

Chronic obstructive pulmonary disease (COPD), traditionally linked to older populations and
smoking, often presenting in advanced stages. However, mild COPD, often based on severity of forced
expiratory volume in 1 sec (FEV,), can still result in poor outcomes, highlighting the need for cautious
classification. Recent guidelines emphasize the importance of addressing COPD in young people and
early COPD. Young COPD patients are frequently underdiagnosed, especially using the conventional
FEV,/forced vital capacity (FVC) ratio. The application of the lower limit of normal (LLN) may enhance
the identification of COPD in young people. Detection of early COPD is crucial for timely intervention,
but future studies are required to define what is early COPD. COPD. This review addresses the key
concepts and challenges surrounding mild COPD, COPD in young people, and early COPD.

Key words: COPD, mild COPD, COPD in young people, early COPD, pre-COPD

1LME

WA H 24 54 EHchronic obstructive pulmonary disease; COPD)2 & S4AWSNA 9 v|x]= &
o7 gejA 9lon E3] F7|7F Fo] £ RS R AHE 1 ok v H w1 A%t A 5o thFE2 vl
oF3}E HIZRH A Bo] & 55 FAES LR 3 A7 5 o|FL St} sHAI, HEFAANE vh
£ FS0oE E7d SN L EFTL AT E Hol= T USE a7t EARIT: B3 AT A= A
ol A9 ut A/ de Wi A 27| DANA 9 #E|9] S84 FE5HL Ut o]of EilofA= 3
AEAAAHEE, 2 SolA9 A AE, 283 7] Y EHAAHEE ] AT =oH S AR
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2R oo ok ot
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2. 23 o H| 2| M H| =2 (mild COPD)

AEHo 7 AZ WAHNHH AL 127 =84 57]3F (forced expiratory volume in 1 sec, FEV))9] %k
GOLD (Global Initiative for Chronic Obstructive Lung Disease, GOLD) 1 ©A|2t12

T &9, B% 123 84 271%0] 80% predicted o1dY BF-E SJu|gtth. sHAIT 127 e84 27]F o ®
Golgl A% AR ATOINE 724, 7154 ol4ol BT, 4] Wk 25 el AstE, F4 o
SR} AF 5 B ol Roli 97t thr 4 FRIA o] gk BB AT glo] wes] H7)su
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o= 'BF olehe §oiB AHg ool WEL HYT B9, WA BEATL WFL 4B A o4d 5
o sick A3 AL, A7V50] RER A 210 AHT AL AWkd B 5502 19
U2 71518 ¥4 SE ek tetd ' AF olek BES FSA AHgslor ek,
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oz, njEo os TS ST 5 e 7P FET IA=E AA sk o] F gEhA nts SEA|RE
o] 8= 459 715 At 5’}1}011*15 91*2}7} WS A7 R Sk & d2, 35 A=
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o 2] orjele Zubdslo] 9l Ao ubw A Asko] Ato] Ak u]F 2 ot AR |8 St
A&7t 3, 49A BF, 257 B Ao AFPShE 797t vt Wi, 1'474101]*1“ w ot HEHA
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3. F#2 Z0Me| P n|2 Mm|ZSt (COPD in young people)

Argre: 200014 gepo] HTAE 1 23 ol% o 50t 744 BF (plateaw)el o2tk 1 A 3
o] WA AT BTl H715Y vt BABIEE (0TS AUA Adte] 53 g Aol 1E
29 B QA EAA B4 B GHE 602 B9 B, 40, 500 BAS] Hol I EL elgiol
Fhl. oIS 4SS 2 A8 N 4T IR HISHAN LIAGIRLLE 93902 Lohfa o

W 54 23 A olsistei ieelo] Washch. ul% Abmol oI5t 2041014 50419 4919 oF 1% 7h
o] WAL E UL 5l AR Bk G AT (1 A 2] V1T ARE AL o of
30~40% 7FES FEE 2 W) o4 15ATE AT 9o} 1 BETt ] om e BT 982 AAR
oF. FRAE 40Th HAGNA F 5% AF] FHEL Bolw Ao P L Folsi uhd o4
A9l ol A KA oldd Fe U BHAAIALR] S0 BAAY AN
A% B2 o4, WFAAY vl o] £, WA, 7 §, A9 $A% =5 59 8450 wo| Hut

ke Foltt.

5

A2 g Ae RS o] €A FopdA = BFEIF §A aNls]of sk IHAo|th BAH o E T w4
A A4 A 71291 127 84 375 =84 #2259 vH]& (forced expiratory volume in 1 sec/
forcec vital capacity, FEV,/FVC) € 0.7& Z-&32 u, 604 o]iolA& Fezeto] ¥WHAYsk= v, 60A| v]qt

A Fragldo] WS 4= 9leh' kA A4S SHHLLN, lower limit of norma) X &85 Zo] 4
< WA GEESE SAF AlEckE 9 /2T 4 o, ol ta AR g 4 A F7HEA A
Ato] " QsH= thdo] ot} FHZol: 127 k¥4 37|3F9] H(forced expiratory volume in 1 sec quotient,
FEV,Q)o]2tal sto] o] a3t XAghe] H&gd g4/ 0.51, 9/ 0.4L) vlwste] duht B HEgS
7HAL QA=A B ARV} H7]5 o1 dAE Adstal o5 &5k ol f-8siths Bavt glon, 1 A
F-8400 sl A7t o]FolA 3 Qick! o] A H7t F2 TAH A IS FAE Adshed % H5S
HelthH 4 74004 B3] st Bt 7HHsHA AR 4= 9l A= 7|ttt % AW o|HAE F
< A 4 A fAaXd ZAE A 4 Sl A9 7o) a5t
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4. 7| 2 H| 2 dm| = et (early COPD)

GOLDOA&= 27| R Hadsdehas AEsH ToA A9 7] dAE FE3sto] Fosta o6 1
2Lt A diidolt At 23] AA tigk FAAR] &7t o] FoIA|A] o}, AtE Ttoll 27] v H |
A2k 7go] E&= o] AMGE I k. 3 AjME gl WEW, v A/ de AdA (pre-COPD)E %
g, F2RA H o4, 7153 oo E R, 1 QoA 504 o]ske] AREFES 7] THHAAH AR &
01‘7 Urt.12 4, HEF AARA Eol 470l flovt HAJNAE 7H ArgrE(at risk population)& 485}

= WA H A -2 H71 AT (COPD assessment test, CAT) A4 104 oJARS: 95t F-9u|st 5.5

] Z”"] A= AL, HZF AAL T HFE &5 Z9 (chest computed tomography), 24 A59 (impulse
oscillometry) 5= & 7] W3 HAS Atol= FejFE A70E B it 13 I8y o]52 A=9
A4 v o g A 7Hse I HolA 9 HIHY Roly, o2 A FETH o R vHH A d = dgto] Tyt
7] A&7 18a ‘o2 A o]F gotdio] siAT 4 27t ol tigk ZEAQI sfgoll= obd] mEshA] E3H A
glojt}. g dAtol W2, 7|t E= AR Hop @2 20 7|50l Wt HA% 715, AAF E4L
ol Ald A7 283 557 A9, o A1E HA Xd 59 8471 Fold 4= Qlrhal gt} 14 whEkA o]
gt Q4-50] ojw3t BETHE HE Yo7 =AE FEche U 52 S0l 18T ou|Y 7] v A A8HE
2HZ olsfistal Lol o] W as)r}

5. 28

A5 W AEH A, A2 5o i guES, 283 27 s s golt Ad2 e 27100
HASHL 7k A A oA Adst T H A HAg ] e W] A8 dFEA. olE AsiAE A
g dgo] tigt 142 &0l H71s HARE BAssie] ARe ASH o Algsta, 2] e A5t
I FIE vHE 4 e SR A 9 AR A ANdsioRitt. Hot @2 A7 oS0l TRrEE wH A4
g 2xp9] F71HQ A FE WAdskL, TR Ake] AT P2 gof idu e dgo = QI &
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Figure 1. Imageing Biomarkers of Disease Progression
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n Pharmacologic Prevention of AECOPD

Chronic obstructive pulmonary disease (COPD) is characterized by persistent airflow limitation and
frequent acute exacerbations, which significantly impact disease progres-sion and patient outcomes.
Effective prevention of exacerbations is essential for reduc-ing hospitalizations and improving
quality of life. This review synthesizes evidence on pharmacologic interventions such as long-acting
B2-agonists (LABAs), long-acting muscarinic antagonists (LAMAs), and inhaled corticosteroid (ICS)
combinations, which are effective in reducing exacerbation rates and improving lung function.
Triple therapy (ICS/LABA/LAMA) is shown to be superior to dual therapy for patients with frequent
exacerbations and severe symptoms. Emerging treatments like ensifentrine, a dual PDE-3/4 inhibitor,
provide additional therapeutic options in managing COPD. Dupilumab, an anti-IL-4Re monoclonal
antibody, shows promise for COPD patients with type 2 in-flammation and high eosinophil counts.
Optimal management requires individualized strategies tailored to exacerbation history, symptom
severity, and biomarker profiles, with advanced treatment options offering potential benefits in

improving long-term out-comes.

Key words: Pulmonary disease, chronic obstructive; Symptom flare up; Bronchodilator agents; Anti-
inflammatory agents; Prevention and control
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COPDS] F4 o3 3490 F43] stslol 37149l A7 BAsHAL, B £ E= do] ashy
L et o 4 Sie (1). 34 o8k COPD $Are] 4 e THalela, daest AEe 37
B/ 0 89§ it Q). 58], 55 3 oHshe ofF WA ot3fo] 98 ol B4
NEE AL, T AT G2H, 35 F4 ST GAT B4 F 33%7F 6744 ol A, 2
0 ] B2 oF 50%l ol ). o1 COPD A1) B WAlo] Yol Bk, ofzis] As| 2
¥l 77k $450] 55 YU F 4~8¥ ol AT 9} G, 4).

FA94H A71AE 718A A= COPD 34 ASHE ofst=t] AR FEE 7|8A] FE2 o|gE &
3 717 A £0l1, H 7|52 /MAdste] 34 439 RIEE ol H Aot YA B7I1ZE HlE
2-Z2A (Long-acting beta-agonists, LABA)?} 94 A71ZE FFEA7HAA (Long-acting muscarinic
antagonists, LAMA)= 217} &= QO & AMEE 4= 9lon, = AIE W sto] AMSsHH B& Ao g o3}
djjito] 7hsslt T3k 191F 7 A4 Y AH|E0|E (Inhaled corticosteroid) ©] g AF8o] F4 o3t

Eolet =&0] 2 &

1) LABA i 2

LABAE B2-ot=dg® 8419 A&AQ] 4315 &l 73R &FE F4ste 7|75 /MAdst 85
ZaXNZo 24 COPD B4+ 94312 &Y 4= Utk TORCH A+ (20079 ¥HH) 4= FEV,°] 60% B9l
COPD S+ tiA e & A1, Salmeterolo] 920 H|oiA S5 E 55 A%HE 15% 181 55 &
312 18% ZAAIAT (5). 0]F Al3E SUMMIT A 20164 ¥HE) olA= mMRC A7} 2 0|40 2 ZA)o]
ARt COPD EAHE tiAF o2 A==, Vilanterolo] $2Fo] vla|A 5= 2 35 43SE 12% 183 5
% A3E 14% ZA2AFT 6). TEHA H7])s0] R, F4o] A’ COPD A4 34 AskE &017] flsl
LABAE AMESh= A2 E&0| €t

2) LAMA ttE %

LAMAE & M3 F271 $8A1E Adsto] 7137 38 52 dAIsk, 7|84 &2 A=
A COPD 9] o3l ofutol= Aoz a4 qltt. UPLIFT 9+ (20084 ¥H#) = TORCH o:]:rL_Q]. AR
setting 4 A= 3L FEV,°] 70% ©0]5]1 COPD &5 thido 2 sttt (7). o] A+ollA Tiotropium
T2 oo Hlg S5 = E 55 ASPt 14% A4kt §H, o]F AJ3iE Tie-COPD 1+ (20179 HH)
= FEV, ©] 50% ©]4?1 COPD $AE-S tiAto 2 Y=gl 1, thro] A A=A CAT 2k mMRC &
F7F 32 AFE HA (8). ©] A7olA= Tiotropium©] 9]kl HIsiA 2E F4d ASHE 40% AaA7]= A
O F yehdtt E3F, CAT A47F 10 v]gel 251 diAf o 2 SRS S W, Tiotropium 2 $6= U
3o A3E 47% AAAIFI, YYo] 83 FF ATE 67% TAATI= BAE B} mEhA, 57|50l &
HEE 3 F40] u]u|dt COPD &2t stejgte LAMA ©5 Q¥S AHEShe A2 % 34 s e &
ol=H =&0| 2 4 JAh
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POET-COPD ¥+ (2011 ¥ #) 9} INVIGORATE 9+ (20134 ¥ ¥) & 774 34 93lelo] 9= COPD
AAEES o R g AEoltt (9, 10). o] AFEclAE LAMA @5 8%0] LABA &5 89| a4 35
T 9 33 38 A3E 17~19% F= o AA71E B BoS9int. weta 34 F4 AstEo] 9= 3
S04 LAMA 7} LABA BEot 34 94315 0]t o 878 Y A o= HQlt},

3) ICS/LABA gl ot

ICSE F5 "i7lAIe} Aol E71R1 ] HaAS A5t 7| 52 AAAZ]AL, LABAE B2-ot=dd’ -84
£ &43lolo] 7|8A] FELS o|AXIT o] T A9 et Q%2 ICS7F LABAO] sl &/d3kd 48419
SERE 913, LABAZHICS?| 71 = AgE £XI5t0] A 29| A5 SHAI7|= 4% B3 Ql Z1go] lrkal &
HA At

TORCH 9794 fluticasone propionate/salmeterol 2] Salmeterol &5 QW] |54 S5 %
] 35 A3E 11% =Y 4= Ao 5). 21, Kardos 5°] A8 QdATolA = 374 243) kAol 2304t
ST PO fluticasone propionate/salmeterol W23} Salmeterol ©5 QHE H| TS o,
T3 2 55 I3 TBES 34% EY 4 AU (11). Y, SUMMIT d7oA= mMRC 57} 2 °]
Ql ZAto] Alst AT tht o2 BEAS|E S u, fluticasone furoate/vilanterol B3 20| Salemterol
= Qo] HlojA S5k 2 55 U3 IBEZ 19% FAAIFT (6). WEhA] ICS/LABA 3 82 LABA &
= Qo] vl5 S4 43 HA 9] AT =2 RSN B B £S5 AC0E B

INSPIRE (20089 #3) A7 24 34 4stgo] 9lomA mMRC 2 oj4e] J4do] Algh IXE tiifez

A=At (12). o] AFoA+& Fluticasone propionate/salmeterol ¥ Q%3 tiotropoium @5 Q¥
H W=, 35k 2 55 43 Sl I 7ol #-23t Aol & Ho|A = Z3oh sHAINE 1 E 49
A= fluticasone propionate/salmeterol 2 tiotropoium®l| H|3A AH|Z0|=71 € 93l FA oSS Eol=
9 o 877} £9kd ¥, tiotropoium < fluticasone propionate/salmeterol®] B|3]A A7} D Qs F

Hgotsig gold o AT} $h

d

o M

A

oX

=

4) LABA/LAMA &3t o

LABAE p2-ot=dgdl &A1& 2A3tsto] 7|8A BELS o|gA71, LAMAE M3 RA7H =841
Aptsto] 7|82 BET $5F AAT. o] F FEY HA2 AR OE HAEE B9l 718/A S EX5kn
BE TS £, 7|7 AT 2 37] AFE EAF R A7 AT BHQI ZE-S Yehd

SPARK 97 (201349 ¥¥#) 9 DYNAGITO 9 (201849 I#) = 1A F4 23lgo] = SRET At

o2 AgE dAro|t} (13, 14). o] 7S04 LABA/LAMA 3 QHo] LAMA 5% QW0 v]s| 35= L %
T A3E 7~12% A= © Eol= 2AE B o, 55 A3FE ¢ FolA = EFh ¥, ACLIFORM-COPD
At (20149 H3) F TONADO A+ (20159 HH) olA= A 34 43l #Aglo] COPD #A4&S &
E30=d], LABA/LAMA ¥% 237 LAMA &5 89 7t 34 431E Eol=t F93t A}o|& HolA] Z3irt
(15, 16). m2hA], LABA/LAMA 3 82 1A 3/ 431E0] 9= &R LAMA Bt S5% 2 535 23t
£ 6 &Y+ IS AoZ HQlt},

FLAME 9 20164 &) oA A7+ 34 34 43t=o] 9 oA mMRC 2 o449 340] & T
£ Aoz LABA/LAMA ¥3 Q%9 indacaterol/glycopyrronium #} ICS/LABA ¥& 299l fluticasone

propio-nate/salmeterol < B3} tt (17). Indacaterol/glycopyrronium < fluticasone propionate/

—O

=
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salmeterol || B4 S5 2 35 F48 A3HE 22% TAAAFL, S5 8GN 19% A7 3t
£ H49rch LANTERN 9+ (20159 &H#) A= FAFSHA indacaterol/glycopyrronium -°] fluticasone
propionate/salmeterol ¥ 8|3l 3% ¥ 535 34 A3E 35% ZAAIFH T (18). oFARE it IS E
T-E°lA= LABA/LAMA 7} ICS/LABA | H|siA] §-2I5HA 5/ 43HE E0lA= Eohe 245 Bt (19).
TR J27HR 9 A Al o= S HIEQS wer &4 oA = FASHA LABA/LAMA €} ICS/LABA 7t
o 24 o3& Eol=tl |3t AolE Hol|A| skt (20, 21). o|FA Atuitt tE AAE Hol= olf+=
COPD 7} th¥et &S 7|17 0] EA=|o] gl Estar o] dZQl Agho]7] o2 Helth X 9 y
AT 2% 5T Y 8% BA AEE Ty Atk 53 IMPACT @72 ETHOS A7+9] A
3 B4 AoAE @Y Y SA 71 ES £5 LABA/LAMA 7 494315 o= sk, €9 W &
At 71 22 425 ICS/LABA 7F SAUASE £0l=t #8382 Bt (22, 23).

ICS/LABA/LAMA et @ (&H 2%)

ICS/LABA/LAMA AAI L ICS7 5 "i7iEd e FaE AdAIst 7= 52 HAAI7]11L, LABAE 82-
ol g +EAE /3l 7| 8A FEIZ o|¢AI7|H, LAMAE M3 FA71 $-8A1E Adsto] 7|84 3
2 52 AT ICSE LABASH LAMAS] 2H8-2& 733tsto] 7|k #afe} He’t 7= A& £011L, LABA%t
LAMAS] 82 A 29| g3 A8t 7|7 7§14 23 FHiglsto] COPD 43} < oS af8o = 3
EEdl=g

TRIBUTE 9+ (201849 I#) o4& oA FLAME o4 584 S8 LABA/LAMA B3 a4
Ql indacaterol/glycopyrronium ¥} 44 Q¥ <9l beclomethasone/formoterol/glycopyrronium < H|15}
At (24). FLAME Q9 FARSHA CAT A<= 10 o1& F40] AstiA 1A 34 I43lgo] 3= COPD
FAE 4o E 51t o] AFtolAE beclome-thasone/formoterol/glycopyrronium®] indacaterol/
glycopyrronium®]| H|3[A S5 9 535 FALSIE 15% gaA7]= 235 B oY, 535 34 dsoA=
T8 8§ 7ol o3t ol & HolA| AUt

IMPACT €1+ (201849 &#) oA %= CAT A4+ 10 o9 S40°] AstAAM: J4 43kl Aol &=
FAELS Ao ZE AA Q9 fluticasone furoate/umeclidinium/vilanterol, LABA/LAMA ¥ Q%<
umeclidini-um/vilanterol, ICS/LABA 83 8299l fluticasone furoate/vilanterol < H| 5} t}. Fluticasone
furoate/umeclidinium/vilanterol 2 umeclidinium/vilanterol ol H|8j4 5% € 35 SIS 25% &
AAZ 3, fluticasone fu-roate/vilanterol ©f HI3|A 15% FAA7|= AHE B ESL fluticasone fu-
roate/umeclidinium/vilanterol < umeclidinium/vilanterol °| Bl3jA $F FAHLEE 34% FAEAFA L,
fluticasone furoate/vilanterol o 8]3[4 13% Z4A7]= 235 BT}

A 890l F4Y3HE ol A= ETHOS 9+ (20209 &#) ol A& H]%:5hA] Ba1=|glc}. ETHOS A+
I IMPACT A+ FAFSHA CAT A4 10 o139 S0l AstaA e 34 A3tel Aol Q= Sa= A
o2 AP At 4A Q¥ budesonide (320 pg = 160 pg) /formoterol/glycopyrronium, LABA/LAMA
W3l 899l formoterol/glycopyrronium , ICS/LABA 3 2992l budesonide (320 pg)/formoterolS ¥]a
5}t Budesonide (320 ug)/formoterol/glycopyrronium < formoterol/glycopyrronium®l B84 5=
4 %5 FH4Y3E 24% AaAF o, 55 FAARE FY5HA AAAI7|1A= £33 ¥, Budesonide (320

1g)/formoterol/glycopyrronium & budesonide (320 ug)/formoterol®] B34 F6& 2L 55 FAASE

-
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13% Z2AHL, 55 FHAYSR= 20% T4AA7 = 23S B3t

TRIBUTE Q9] stIEA AoA= EH U SA7E >2% Q1 FAS0A AHAl 83 o] LABA/LAMA 3t
[0 vls G4 I3E o % A o £33l 23S HolFint, ¥, IMPACT 9+2} ETHOS A+-9] A% &
A A= SN Y AT 71 ES 52 LABA/LAMA 7} S48 Fol=d {85t €9 W AT &
7t &2 5 AA 8 %*é Q}'ﬂ’é‘ Eol=t FEEE HoEn (22, 23). AAI8H2 @Y W) 34 5271 100/
uL o]’ A] LABA/LAMA Bt} S5& ¥ 33 F4 43FE Eol=t 793 29 B3, £5] 300/ul /el
He A QHo] 25L& 9 2= 24 o312 aapyl A AR T, 2= F4 0‘2]-— £0]&= Ho® &35 HQlth
i, AR QH2 A f SAME 57} 300/ul ||YHllA ICS/LABA ®t}t 35% U 55 34 38ls Eol&d #
O3t &35 B3, 100/ul "[RtA = AA 8ol 35 34 d3kE Eol= ﬂﬂ- Ho|7|% st

—_—

Z7 %2

1) Roflumilast

Roflumilasti= A¥}3 PDE-4 JAIE B3l B354 AIEFIR] B A5k, B A2 E43Hs £ 7]
A B35S A7, 1CSe B Al FRS &7 SHAIA COPD 34 A3} 98-S FaAT= AoZ o
AA 1 k.

Roflumilast?] 85 F7Fst M2-1249} M2-125 A (20099 ¥H#)= vH4 71#A|F, FEV, (50%, 34 <
3} §2o] 9l COPD S thAaro 2 1Y 13 500 pg £3%9] roflumilastS k7t v watgc} (25). 52
QFFEV, ¥i3lel 35 9 335 34 U3t HA 80l 9 AH=E YoM, roflumilasts 5= 2L 35 7
A o3t BYES 17% ZAAZ T2 o] AFE ICSY LAMAS] A1go] 31-85 %] 99k1, LABAE: 3419
Autgto] ARg-sHyl o H, U A= ©7]2HE- 7|8A] SFAIE ARS-sHth= Algdol St

o]#gt FAE FE317] 938 REACT A+ (201549 HH)= ICS/LABA ¥ 24 roflumilasts $713&
o 34 45ks Sol=A HrIstA (26). ©] A= T3 71FAE, FEV, 50%, A7t 23] ol4ke] 34 o3} ¥

] 01‘— gj.x}_ 1:HAJ—__E o]— :q’ 1115_] %o]— Z‘Z u]%&;_oé—‘lk] 01-9_].1:”-}\14"5"0 2_9_ ﬁ;}i gx—]o].oﬂr,} 7‘3_:__
H}H O 2 roflumilasts F71RF #olA S5 2 55 348 A3 TP EC] 13% © FAsHT

RE2SPOND A+ (20169 %)= REACT A9t FARE A7 HARIE &85 roflumilast?] 54 243}
oA 235 Prista =, A A 42%7F AA 8-S ARE-sta YTk (27). o] AtellAlE roflumilast7}
SoE 2 35 34 439 R #FAE HolA ZFUh e, 1\}% EAo|A AdEo] 33] 0|49 F5
T o3kt 13] ol 5 U3} #HEo] 9le FAIAE roflumilastg F7HS W §4 43t B8 E°l F-9s5t
A A5

Roflumilast & LABA/LAMA ®+= AA| 850l 71510 ARMG-Sh= o] §/d23kE oisl=t] F714<l ol5
o] A=A ol gt Y AI1E Aif= obF gtk gk, I £33 IS E o4 LABA/LAMA T+ AAI8H
o F7}sto] ARESh= Zo] F49YE B £Y 4 At Bavt IStk (28). wEbA, roflumilasts & 89
o 271 o 53] 35 U3} AP0l =2 SR NA 34 ABE ZAAT)E H E2o] 2 Ao AYZhdrt

2
>
[

N-{No

2) Azithromycin
AzithromycinZ T¥F5 ¥ WX 875 o 235719 432} 454 ARlEZIR] #HIE dAst, &
[e) odl o

=
71 79 AT 348 A3t 7E A A4 F3) COPD 24 o3t TS S0l A2z d=A Ut



Hj2f A= Obstructive Lung Disease) Volume 13, Number 01, January 2025

Albert 59 A3 (20114¥ ¥H#)+= azithromycin (250 mg, 1€ 13], 1¥17He] COPD 44 95} vt &
F7FetAt (29). A dAF2 10 pack-years o149 &4 W3, FEV, (70%, AW=] H4 13]9] 34 239
0] 9+ 3AE0)dtt. Azithromycine S5 & L 55 34 o8 S-S 99F tiv] 27% TAAF L 18

5% 3ol A= FoRt Zol7t giitt. shel B4 oA = 6541 o] &4}, A FAA, ICSE ARSSHA] &
3Rt A o aabFo]Qitt. B2 0 B azithromycin ARFO.2 Q13 A M9 Z71e} 8 &40 Bz
o] B gr}.

Han 59 4 (20149 ¥#)= B7] 44 8W T oA §4 o438l 20| 9l COPD $A&2 o=

azithromycin® 8% F712 37169 (30). Azithromycine A< AH Z2o|=71 T Qs JA4 ofstE

24% Z2AZANE wgt 8R1% BAS Foll= 541 194 Kol ¥Uutt. 519 EA A& azithromycin
o] GOLD II 4= 111 @A, #HA A, 6541 04| Aol A B &}z girt,

w2hA azithromycind 53] 1199 A FAANA 574 A3t AT S Sole d aA Y & ok 12y
QTc 744 9%, B9 &4, A U4 59 728l s =971 a5}t

JTL
il

oo r[r L 1

3) HAEsHH|
AALsAl= AW £oE 2461, AYY HAEE FF0] 7| Y A AAE é’fﬁ}tq F4itet 4 gHF
/N5 B9l A5 W7RAI ALSE AEYAE FAAIA COPD 54 243 f8s Eole 222 44 ok
BRONCUS 9+ (20059 W)= FEV, 40-70%, 97+ 23] olife] F4 o3} 3 l = COPD EAolA
N-acetylcysteine(600 mg, 1€ 13))9] 25 B715on, 34 23} §lE 4] §o3t B35 HolA] kgith
(31). ¥Fd, HIACE 9+ (20134 ¥HH#)o| A= N-acetylcysteine(600 mg, 1Y€ 23]) AME A] AZ0A 529
24 o3t 44% A AA N, 22 obsloA §-oJ8t 740l g9t (32). PANTHEON 9t (20144 )
]Hh N-acetylcysteine(600 mg, 1¥ 23], 197ho] FFolA 55 348 A& 20% FAaAFH oY, upE7lA]
32 dslolE 2371 gk (33). WiEr 4] AF= N-acetyleystein & oFF 1200 mg °OA}te] 8507 &
‘GHO]E COPD &4 23} ool B3&Q1Z AAFRITH (34).
PEACE ¥ (20084 )l 4= FEV, 25-79%, FEo] 23] o}/ 34 0*?4 ©¥¥o] 9l COPD s

4422 carbocisteine (500 mg, 1€ 33))9] 852 B7I6t9oH, FSolA S 34 A3 HHES 25%
ZAAZAT (35).
RESTORE 9+ (20179 T #)O| A= erdosteine (300 mg, 1€ 23))0] AZNA S5& 34 4= 19% 7

AAFOY, FF 348 Ad3toA = fogt Zol 7t gl (36).

w2hA], N- acetylcysteme carbocisteine, erdosteine I} T2 FY LA = SARL} IA AR B
M AS 9 IS5 4 Ad3E Aok=d E2o] € 4 Ut gl 35 34 IFE dWsiA = Sotr] dEol
FYUH FEA RO HXA O E ARESH= A o] A4t

M2 X|=2H|

1) Dupilumab

Dupilumab< IL-4 9 IL-139] /& SAlo dAIste] 7% Y 28 E5= AaA7]= 713 S5 COPD
9] 4 I3E MAANTIE Ao g & A k. BOREAS (20234 ¥#)QF NOTUS (202449 2H) AHoA=
ok 7|FA| 4, FEV, (80%, 34 <3l W2lo] 9l COPD 3AoA dupilumabe] 25 U 22 J4 ot} 4t
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RBE2S 30-34% FAaA71= 2IE EAT (37, 38). E3L, FEV,, SGRQ, E-RS-COPD Holl Ak 203t 74
a3+ Yehdio], 28 f3o] 55HE COPD X9 d+ S oA 5438 (52 F71= 1 it

2) Ensifentrine

Ensifentrine2 PDE-3 ¥ PDE-4 0]% AAAZ, 7|= &3} FEZ o] EA]9 /A= 28-S i)
ENHANCE-1 ¥ ENHANCE-2 97 (20234 @3#)E= 34 7239 dAAIE o2 mMRC A4 2 o4l A&
< Ao 2 3191, ENHANCE-12 243, ENHANCE-2+ 483 5<t A3 H it (39). En-sifentrine 3mg
A o1F 29 vlEOIAE Sl SYUSEE St wl, HF Y] FEV & RSt AR, 24534 55
4 35 B4 I3 TRELS 36~43% B= FA2A7IE 2AE BAth FAEL ensifentrined} §1o7Ho]| -2 -4
b 2o 7} @it WA, ensifentrine 2 57301 A3t COPD $4t9] 54 o3lE AU + e AwE 23
1 Qlom 3 7} QA A A3t 719 E

rol

%

oHe ok
E——}

34 o3} o2 COPD X529 34 942 AW A, oF Y ML, AFEd 2 g nAt &
B7138 7184 At A 2EIR0l=] Y a¥E 23T 71EY FUA A a¥e 34 A3k
£ &0l I 2HE JMAdske |l iﬂr’—‘i ojty. B+ & M2 FUX F= W] HxHow Mgt
g ot g9 AdE FUHEeE &Y & Aok 34 A3 Aol HH3E =S AsME B 34 <
Y, 349 T35, €35 TAH —rX]Q‘r 22 vpoleupAE 7|ite g o ghEy Ao Fasit. 7|E A&
Al 2ol IL-4 % 1L-139] 48 Aol A5t 28 A5 W= AaAA 54 °‘27r— ol A=4 A
A}l dupilumab¥} PDE-39} PDE-4 & A AAINA 7|8A] 33 FES aAE B 4 A3 €°l=
ensifentrine®] A|2& COPD X &% Z3g et 78 &t ke 9hEd X = Z‘i% oS sl 349
oIokE £9U 224 COPD &A+9] 49 At A7) AFE 7HAAA717] 13t 2ol A&2 oz Fasir

=
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Non-pharmacologic Prevention of AECOPD

JtE2itistm oA REe S|}

Chronic Obstructive Pulmonary Disease (COPD) is a significant global health burden with high
morbidity and mortality. Acute exacerbations of COPD (AECOPD) contribute to the rapid deterioration
of patients' health, leading to increased hospitalizations and mortality. While pharmacological
treatments for COPD have evolved considerably, non-pharmacologic strategies for preventing AECOPD
are often underutilized. This review highlights the current evidence on various non-pharmacologic
interventions for AECOPD prevention, including lung volume reduction, pulmonary rehabilitation,
smoking cessation, vitamin D supplementation, and shielding measures. Evidence suggests that these
interventions can improve patient outcomes by reducing exacerbation frequency and improving overall
quality of life. The review emphasizes the importance of integrating non-pharmacologic strategies into

COPD management plans to enhance long-term patient care and reduce healthcare burden.
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COPD (Chronic Obstructive Pulmonary Disease):= & A|AIZ o2 53 35 B EAZ, 52 &7
AFES HRAt} (1). 53] 34 93} (acute exacerbation of COPD, AECOPD)+= 2H419] ¥ 2|4 A& 324 9]
oFSIA71H, ol= JLET AFGE S7HE ololE = ATk (2, 3). o] T 34 A3= COPD #eoA F83 A=
X F SIHE, o] B3 0= Jfstal sk Ao] A9 A &E /fAdsk=t B5Folt (2, 4).

A =4 |7 COPD #E o Qo] FEF ArEe & UHE o|FUHh. Short-acting bronchodilator
4 systemic corticosteroid 9&stH IA A Hloju, @A = long-acting bronchodilator, inhaled
corticosteroid (ICS)} 22 FA|E9] B3yl Qo] HE 5 & AFSYTH (4). E3] & triple therapy
(ICS + long-acting beta-agonist [LABA] + long-acting muscarinic antagonist [LAMA]®] &3}7} 9}5F| o],
ol &7 A3HETE oYzt AFTE Aol ® 705t e Ao R HAE I} (5-9). GOLD 2024 reporte] 2

W AYE 55 3493t olgo] JAL FEE F4} olglo] £ ¥l ol YW BAE F EF BAT $H7
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E2 FAE0A o o7 A5 E 27|DA A AL AUt (4).

Hhd H|oFEA X g Addog g FEuolgitt COPDY #8 99 5 el &< S99 5942 o]
o] Z 424 9loH (10), 20009t 24 # €4 74 & (lung volume reduction surgery [LVRS])2] &7}
7} t5+ % randomized trial& &9 SHEHEA F4 A3}t D AFFES WF= Hl 719324 o= ARk SR
AT AL 7Hs R (11-14). | Zoll= 71844 = 88 ¥ 84 74 Aleo] 54t a3 FARF 85 B
o|1 itk (12, 15). E3H T8 A Bi= AFRL YFE 0] ghon, T A7 1 Al Al71< B Y
42 HESHT (16-21). 3 HIEHY] DO F4 o3} o axtof tigh A% YH =3 o (22-25) COVID-19
WS Bl & A7), AHE AT, vkAT 27] 59 Wo] 227t F4 A3tE Aokt $a% I8 §
= THA] S SR = AT (26-28).

o] 49| BA e vlokga X7o] COPD B4 oI3te] ool WAL JFL olshaty, olF B &% AR
A

MG AAIsk=t] 7]ojsks Holct. taket ujokE R ARe] HAl 47 ATE FAHOE BAFoRM, O e
37} 2] Heke AN A St

1.1 23 ZA (lung volume reduction)

COPD ZAA ¥ &4 e 55 H71E EAl o] 89| 34 2 49 A /fAdsta 34 43t vle
£ o1 AEESZ 7= AEY F stHoltt (12). LVRSE o] 835 Y5 4 AgHes, 535 1
71 SR A &4 {9 EE AATIH F2 # 27 9] 37| & JfAste 719 IR EUA
A (air trapping)& SAA7|E= $&o|t}h (11). 20004t 245t Ao A LVRSE AE &S 0]
L& SolH, A¥tEQl 49 A& A= AL JSEH AT (11, 13, 14). 20034 Txd = 72
4} A8 91 National Emphysema Treatment Trial (NETT) Gof w2, 243 A% SA}7o A LVRS
= FYut AEE VAT 25 58 FFE BoFH (11). E3E Washko 59 t9|4<= forced expiratory
volume in one second (FEV1)©] 45% ©|5}R1 Ao A LVRSS Ald3t &0 WitE RS ¢ 272 b
wsto] 94 43 Y ATk QFAIF L 34 43 RIS oF 30% HAaAIF = Bt 29). 59|, =
2 "H-g-o] £ RS (surgical responder; 670 & FEV1©] 200ml OJ4}F A58 )2 £X] 942 RS (non-
responder)®] H|5 F4 %43} HAY Alzko] © At} o]= LVRS7L HA 5] A=E Ao A v &7H4Ql A=
HAZ AARITE T84 LVRSE €3 f194d0] 91, o]of we} 35 THd H2S 3o A 2-8-o] AlgHHo|t}.
o|& QI3 A} Aelo] F 931, £&2] YIAS £0|1 ¢ WL A oA 248 5 = tjorz HhHol "3}

Al = A

NN

lo
=

(o)
(1)

¢

Z 2 71#AB S 3 H 834 A4 Aol EEHA VRS tijte 2 FE9hy it (12). 7Hd 8 A+4
g 3 5= 71384 W ¥ B 4<% (endobronchial valve, EBV)Z, ol €48 H HE& Jol= 7]FA 9
one-way valves A4sto] s 919 F719HE fsk= oItk 30, 31). EBV Ale2 At oE H] 53
0|11, £ SAREoA A7t JSE AT F T &Y 7] B4 A3 EBV Al SAREo]| thigk 3K Ao ot
219 BBV & 3A=9] FEV19] A5t residual volume (RV)e] Ao, JA4 235}o] w7} J-ojulsA 7
25195 (15). Ale A B+t 2.53 9 Y F493 Y=t Als & 1.83]=2 45191 (p=0.009), 53] A3t 4
5719 (complete lobar atelectasis)”t 197F 3412 &2 S04 F4 3le] H1e7} 6§ 34 #4stict =

O
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A Aeds 1 9]°l] endobronchial coil, vapor ablation 5] A]&°] A= 1 oH, o]FH3t A]&0|
o}3}o] u|X|= Gl tisfiA= 71 A7 2 st (4, 12).

ol op
ox X

2. ZEXE (pulmonary rehabilitation, PR)

PR COPD &A9] 4F9] A2 gA71L, 54 oeke] Yl g Eolv, ANkl 754 7iAdstet $8% 9
&2 At (19, 32-34). PR /NESHE & T2, 15, P Ho s 2ot I8 HIH e, gdedt
AN 1 a7t AFHUT (@), TF A2 COPD S| T4 23, 7152 A 3, 1473 2 42 2 7
Ag BRE gt

PRO a7= 34 @2 A3EHE AZE o, oo wat 2023 American Thoracic Society (ATS)
guideline®} 2024 GOLD report 94+ PR& COPD #&| 9] "4 Q47 7FZ511 ) (4, 16). PRE &30 of
3| AE o]Ao] YRR opF] thakst AT FA7E "ollth. 2023 ATS guidelined A& 27] COPD E&tof| gt
PR, 9% Al3A7F PREY & 7fAst] A% SA, 578 243t § K29 PR Al7], 574 o3t £ PR Fo& &
/%, ¥] COPD AgHoj| 4 o] PR 523 FAI= AAISHAL Ut (16).

20169 Cochrane review©lA] AECOPD ©|¥ ¥ ¢ 4¥&S W5+ 29E BHRlcty HHsF =, I A2
A FZ AFE T Tt E4619E wole SAAR] F-9490] AT (19). ol9f Jenkins 50| 2 o] HEt
4% updatesto] 29| AFES EZHR HEF 245 THA] AISHATH21). 20159 10€5H 20239 8€7HA]
9] A= 7HA AL B9 35 o|yjo]l PRE Al3e A+ Bh o= £43 51911, Y S0l PR A8 A=
Al Jstict. o] A+ A} Bl 35 oJujof] PR A5 E o Y AYEES BF= 895 Y &5 59,
T4, A7 B 49 A2 A= AS IRl

T3 49 SOl PR Al3B5H3S W] ato] tigh A50] | I’ E T} Moecke 5ol 95l 2022 8€
898}t randomized controlled test (RCT)E Z§5lo] Ald85tH Wl Ao+ ALY 5 PRE Al8ist A~
Polx] g2 dixo] dish A 2 [Fo4dS Hlwstt (17). 8/48e B7lsh7| At AxE+ A
717 BASA=, 49 F PRE AldstElte diz<o] vls] A d7]7to] SojubA] &ttt vhd A&+t o
249 H]3| 6-minute walk distance (GMWD)Z F7}3F &5 58, EQ-5D-5L ¥ St. George’s Respiratory
Questionnaire (SGRQ)Z B7}1st 419 A FARS Bt E 3 Meneses-Echavez 5ol 93] AJ38st Hjgl 240
A= 202095 20229 THE RCTE S5 U9 5 PR Al A&t} Al3gsHA] g2 272 v
SFETE (20). o] AFoAE vEI7EA| 2 AZto] tRto]| B3] re-exacerbation®] Y& o] WolA|= A& &RIsH
Ath. o] AollM = 4-12 9 ©7] FIFH 12-96 79| B7] G F+Est] EA 1=, ?7] B5t o=t
71 0 2% AECOPD-related hospitalization?] Y8 W3 A0 7 3QIEQYY, T8 54 EIF A7)
Ao g FAEHE AZ Rl

n:

e

ro

=ol A= PR A3 AT A7 2 EREUT =9 AFEIAAPEHE AmE BAT ﬂr PR
o] 4 3L Al AFGES €0l A =0l SEEH U (18). T, PRO] 27 B §9 oz A
HEAA AgEol S7FHAL, ool wet PRE -2 RS 97 Hl-§o] Zashe Aol F1E ATt ol= PR
A2l BAH 2 Fa% T2 vtk AE HojE

0
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3.2 3 TP

COPDY 7 593t 918 QA F s ot (4). I H=2E 135l 7|5 (emphysema)S
951, 7|3A] QAL 53 A7|E A3Hsmall airway disease) OF7[8} (35, 36). 783t Peto-Fletcher
curved] E2H, FHL 1 7|5 AL FEZQ o] oy, FHE otd H 7|5 T4 £t g9 £

2 3B E0(37). Behd 2AL COPDY oz} BejolA 1 FR3 a4l

20099 Au 5°] 33t A= FA S0l 34 I3l vR]= FFS EASHAT (10). ©o] A= =9 di+
X glo]gjH|o] A2l Ambulatory Care Quality Improvement Project (ACQUIP)E A&5lo] of 7|3 72+ A8
< BA5I5I 23,9718 9] SRS HFLE g o] AolA, S AT A= AlG AT S| Hls 34 A4St
22% 7r4gt A0 & vEhyth 3 3¢ 717ko] AojdSs F4 43k AE2 HA 9§ sk AdE B
o] 87+= COPDE Zehi-2 212} Hut opf 2} ZXehikz] oF-2 32} oA = FAFSHA UEhitt

FZ 3 57t AR g9 (E-cigarette, EC)9] A0l §43] S715A 1 Ao} P4l tigt A7t 5
I3 At (38). EC A2 2ofioll vl @ sz dijtes SR o), I AA adet 27 v
FI2 obd &A9] olsiEA] gk Aot AR AFoIAE AR HHivE 29 v U AR Y 5 Aokl Bas)
Fot (39-41), B 7ol E 2313 A FHff Aol ol 2 =20l HA ¢kod, dF Ffole H 7S
oFgtE 2 4 Aok Barska Qlrk (38).

Bowler 59 3= =9 & djiFE COPD 3 ELQl COPDGened} SPIROMICS H|o|E & AR&-35}0] A=} &
v A3 FEE A o] Fe BASHATH38). oF 1017t HlolHE BAg Ay}, MR gl ARgo] HjekE o
& 7Vt oy, Az gl ARAREZ W53 gHl AH]E £0]A] £, ¢ w2 UZE 4H|9F ¥o] 9l
qict. olof wpet A} gl AR H 7] Asket Fo] il on, AR} gl AMgo] FA0 & E20] HX g
Ao2 Uehytt. o] A g AMg-o] COPD #4H9] Qdd Antg 54 A17]A £ 7Hs/d0] =t A& Al

At
3, Polosa 59 A7 A4 9ol Abgo] AL Fi 34 2hE Solt o FHAA FFL WA 5 982

HAZTH39-41). FZ AFolAE 579 AFH 2 FEE 59, AR
593, 34 43k Rir ke A A0 R yehgtt AR gejE Agst 152 59 Aol Hle] 34 o4 Y=t
233904 1.13]2 Z45kT (p<0.001), AEAQ] FHiE Al AMR 152 SAZCE |3 skt glgith
Az} g ARgARet HEA Q1 Gl ARSAL 7] FEVL B 34 8 vl oM Az g ARgAE o SAE FAt
< Btk E3 17 COPD 34 23 ¥l = A gl ARSAL di2to] vlsf o ¥ekom, 1 avh= 59zt
A5 9tk FEV] HISk8E 2o e A&2 02 7hAash uhd) A2} gl AR8AH: S716ke A B

I3y AR gl ot el 82 Tt 917] Wioll, COPD S0 A A4 gHllE 3402 A%
St A2 AlFsfof gtk A7 gHlie S0 o8-S A= SRS AgFola RAAHA AHE £ Q=
tictog e 4= otk AR gu9] 712l At} bAAdS Brlsl] A3 71 A7t B astt

o
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4. HERID EXE

COPD 2Hato] QlolA] HIEk D A% W W2 AstAlA 7ol tid #4542 ol olo] wet COPD
4 otatel 9192 3741 4 Urhd2, 43). vlekl D] B3] COPD BAlA 34 3t st At
Aol e A7 T3] Aagslo] gt

20124 Lehouck 5°] =383 A= H[ElY] D BZFo| g4 430l v|X| = FFS AR 447 H o|F5H4
RCTZA, 182989 $5%olA 559 COPD AL % 2T 34 A2 AT SAE tAfoz APk
(23). FA7HAE2 149 B¢t o 450kt 1-8=F H]eR D(100,000 IU) = 99k Fof wiofct. A A3}, A
A4 ] D B3 74 43t ¥k o3t 92 XA &t et, EF 25-(OH)D level 27}
10ng/mL °lskRl 5 23 IALoIA = 34 439 Aol 43% 7t A o2 YEyth (95% CI 0.33-0.98,
p=0.042).

ol Jolliffe 5] 485k et E-A0IA L WER D B33} COPD 34 otake] BAZ A EsITH25). of o
B 42 kst QAAIE dole S ST A, AA SOl Hek D Bo] 34 osto] So3t G
u37] gESkAIEE, 25(0HID 4417k 25nmol/L 013kl 33 AW BAZNAE T4 skl HIEst fsh 4
3k A0 2 YEPFTHIRR=0.74, 95% CI 0.57-0.96, p=0.03)

R, Rafig 5] 3 2T A7l N 37t Uitk 22). ©] A= 15-50nmol/Le] ¥[Et¥l D &
S 74 COPD 34} 2408 tiAto & 3 b3 2349 gizxAde g, 7RSS 19 59 vj3 16,800 [US
H]EbE] D3 Ei Joke o] wiopt} AT Az}, AA] SAHZoA HlEH D B3 34 ozt WL E 95
Zo|7] Rajglon, 3% 2y BARINE Hl2g vt bt E4, HehE D 252 25 Solu 7 7]
5, 4% A RO Wake A Zck old e AT TS L 37 A7t WA AARI. vlet
D 28| COPD 74 9 ofsie] vl e of2| Fsi o, WD 230l 34 ook oY
e o A e BEE W] A B T QAIEO] WA E, WE D 250
§%, 9=, A2 7170 52 HHsep] 93 7= Yasthd

5. 20 ZX| (Shielding Measures)

COPD 241504 WA wo] 279 £842 COVID-19 Me|uh2 Fa) o3 Haazic). ol 22z & A
7], kA B8, A81A A 719 2L 71 EAe 94 9 BE Ak 3

ke mhe o] 08 4TS A} (44, 49). B3], COVID-19 Heg) 7|7t
A of}o] WEo] m2 GRS F7HH AL COPD oA S A

ol

] 593k COVID-19 WY o3} o]F9] COPD §4 A3t 4L H3lE £43 o8 a7 En=A
ot (26-28, 45-48). A0 APE AF &) AFo|A= COVID-19 FAY <l 2016-20199 % H| w5t
2020-20214 < AECOPD(E4A 2512 Q13 COPD )9 MY dYgo| st #4d AL FlstAct
(48). ol= W9 59 AP ol 2 E0] F FilS AIste] COPD &4 23te] WS £ole H 71913
S-S AJAREIE SHA]9E, COVID-192 Q13 34 23l Y 3119 ¥ ) AL Z7tsto], 34 4312 Qg
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A9 B FFE7} oML RolFtt

WS E fARE 237t etk Trujillo $0] 9% AL MY T5ES o §sle] COVID-19 @
H9 ok B4 o8t NSt Fad AL AASNG26). 53, FH AL T 0 VRO R FAT FAEE A
u, oS & A7), B7HF HA G T W], AN 15 2K Hsb), F4 via 23], ASH A
2] 7] 59 ol 2212 AR Al A0 Uehrh. ol o] £X17} COPD 4 434 g3t o] 54
3 e P 22 ThA] B Tls) Z9nt.

COVID-19 #9530l 229 Fa40] FxH9lor, oj#g 2252 &3] COVID-19 &4t ofy=t
o2 357] g0l 9% COPD F4 2451 sk i a34d 4 ok & A7), vka3 28, AH8)E Az
F719 22 2= R4 AR Aukg Fole H A3 olH, COPD EAF5lA ol o 2 westx
A= A2 F 23

Z2E

COPD®] 24 o3} o2 87te] 4he] A At

54 A71T A BolE S0t AUS Beh B oL 84 os 55 XHS'l 2 9 A7 g,

slebl D 1%, 123 wo] 219} 72 Hloke A Q) WS HAl AT ATE F346 1 adE WY

o} o HokEA Y WESS COPD 34 3t ool £a3 <3te sju, Sxte] Autael A7 A

oF gho) Ae AT 4 Atk FF A4H A7 YAH 8L B4 ol Y WAS) wE HAsh,

COPD 350l Bt e X2 12k AZlof & Aot ojajst el COPD #eje] A AT, %
71402 gxte} A1) WAe] 2 Gk 1A Aot
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n Malnutrition, Cachexia, Sarcopenia, and Frailty in COPD

SETiSW o jret Liafstud 557|227 |t

Chronic Obstructive Pulmonary Disease (COPD) is a significant global health issue characterized by
high prevalence and mortality rates. COPD is a systemic condition closely associated with various
comorbidities, which significantly impact symptom management and prognosis. Among these,
nutrition-related conditions, such as malnutrition, cachexia, sarcopenia, and frailty, are both common
and important but often overlooked.

Malnutrition, defined as the deficiency, excess, or imbalance of energy, protein, and nutrients, is
prevalent in COPD patients, with an estimated prevalence of 30%. Cachexia, a syndrome associated
with chronic inflammation and malnutrition, is present in 25-35% of COPD patients and correlates
with increased mortality and disease progression. Sarcopenia, characterized by the progressive loss
of muscle mass and strength, affects 21.6% of COPD patients and contributes to reduced physical
function and increased morbidity. Frailty, a clinically recognizable state of increased vulnerability,
affects approximately 32% of COPD patients and is associated with higher hospital readmissions and
mortality risk.

Despite the significant impact of these conditions on the disease control and outcomes in COPD
patients, their recognition and management remain insufficient. Increased awareness and further

research on these conditions are essential to improve patient outcomes and advance clinical practice.

Key words: COPD, cachexia, frailty, malnutrition, sarcopenia

1. ME

T o 44 5| A 2HChronic Obstructive Pulmonary Disease, COPD)2 A AAZCR =2 Y ED AFYE
= Hol&= 38 Fgo|th! COPDE ©<dt 587 Aol ohzt HAl Ao ® opofit Furaehat WHsHA A
TE]o] Qi o]#gk FHFARHE COPD $4He] 34 24 ¥ ol§ 3] 9lo] 583 93 517l 3449l &
vhAgo] )7t 2 gsieh. Ieu, YL T SHPES] tigh IlT Q142 of A 7R REs)rt 2

COPD SHApoA < 3 Al I Y85 ofH} JF RFo 2L Yehd & St} & SHANN = 99
223 #8d P Z(malnutrition), &Y (cachexia), T34 S (sarcopenia), k=4|(frailty)ol] tiaf] AHE 1

A} gt
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2. Malnutrition(Z 24! X) and Cachexia(22ZH)

A FA Z(malnutrition):= "R, TEiA T8 7 7|e} GFi 0] HE v} T BP0 2 9I5| 2F 0]
A FEAE, 271, DA 715, 1 A4 Aol FHAA G vlA= Y H'E AT ¢ Qdrt2

5|31, g Ak Qo] S B9 ol& A= H o)

FAZRE Hr1E o F2 AFEsHE ARE A ZFA S (Body mass index, BMD} 2 3~12712 749 A=
Aot} dutd o g A FAFR¢7F 20 kg/my' olsto]| A Al 50] 5~10% OV A4t B FUARE AdT
ULt A O] Prhe JEAZR ZHEA, T2 22 71 5 37HA o= WS o A 4= Stk 28 A5t
(ere), B2, AAATAZA4(low fat-free mass index), HZAZ 1 AY3eHd ArAHEF A -2 S7HCRP, IL-
6), 118, ALRNEF).

COPD Aol A ofelzl o] HhAofl = thfgt Q]lo] Fojgith 580 a3t k8 V1= Ig oyA| &R
7t &7HEd T2 QIR A8 A 9 27 a
ok 5ol 8 YQloz A 9t >4

St Ao A 7o) FF Aref] H7 AER|(mini nutritional assessment, MNA)E 0]-&5}o] COPD 3At9] JoF
AZRE AR A3 17%9] A4 FFAZRTE ERIE} o H, o5 A= W2 #7530 At S8+ HY
o} T3 36719 A5 EF HeHE Ao A= COPD 3419 30%7F FEA=R Aol AL, 50%7F FEAR
APL o R BHustoirte R F= oF SR} FAE o] Aokl EA 12 COPD SA oA & 25~35%0]
A BurgEith= Aa}r} 9lckt ECLIPSE (Evaluation of COPD Longitudinally to Identify Predictive Surrogate
Endpoints) Q-0 555 148382 COPD A4S HIFLE §F ZAMAE, FAE0] 4.7%, AT Fae 10.4%
of| A JE=| 9t E3L otH o] FHkE COPD A= A AFA 9} #7] 53 FiatA ArgEo| 34 "
o] A= AAZA TR JF AHE B7tok= Aol RS = A2 AAlste, &8, 287, ANLTZ 5
9] F7H4Ql ARE FRIsk= Ao Fasirta AFsoirt & o AtoA] dHAL H7| 545}, 22 o3k
YYrtE FHo| 9ok A A By g vf 9k P

bl
2
&
N
B
s
>
S

]
o

o

3. Sarcopenia(2Z43)

ZHA2EL I8 27159 At A&Fow APF oz Yt AAIZQ F4Z dgog HojHn
AL A, AA 716 Adt, kd(frailty), AFFE 3715 ohdst £521 A4 Aol dAgto] kP

4423 A 28, 287, 181 2558S H7sto] o] FojAh” 282 o= (grip strength), THEIAL
T 28(quadriceps strength), 2J&F YoJA7] FHAKchair stand test)E B7}1e ¢ Q00 o]F 714 wol A&

£ A#E dEo|r, T2 Ot HoE ST 4 ok 8 WHoEE= A4l A7]3Y B (Magnetic
Resonance Imaging, MRI), A4l AFE TS5 Y(Computed Tomography, CT), o]5HA] XA S+ASHE
(Dual-energy X-ray absorptiometry, DXA), 4|74 &4 (Bioelectrical Impedance Analysis, BIA), &
otg] &= At 27 28 £ 24 S0] Ut} o] & DXA®} BIA7} 7 @o] AR&-E 1, DXAE BIART} H|-29]
L9t B3 24k Z#(bone mass), FU % (bone density)E 3712 H71e & A= AHo] Q). &5 59
H3Y &% (gait speed)@t oA A 27] AAKtimed up and go test) 5= &l B7HAth 2452 o429 7
(273 28kg, 94 (18kg)<t T5FY AR ZFAIZ/A, B4 (Tkg/m?, 94 <5.4kg/m?)7t BF AU

AR 5 k. 55 THLFL Tdasol sl AR S4 Sl At A9 AW AR 44 S 2

O

£ P ro

P



H2 8 EEHObstructive Lung Disease) Volume 13, Number 01, January 2025

71&L8 th3 3} 2tk 4ulE B £ >5%; AojAA] A7] AAF >20%; 68 B3IAAF (1.0 m/s)."

HEHEA o] @2, COPD 4+ 21.6%014 SHEEl0] Jlglon, 2245a #AE 98 JAEE 18, 4,
COPD9] 5% 50| H1Ert18 T o2 o= COPDEAY] 14.5%014 244 o] ERIEeH, &
tAaZo] 9t e 25 9 58, AA S5, I3 H9EQl A7 At d4E AoE vt a3,
HaZ BN F Ao gt vhe-2 THAaS0] gl X9t folu|gt Jol& Holx] ggpct” 24

=2 &3 COPD $A A X & S 12 w, COPD 419 A71AQ1 283 2539 37t g
a5ttt 27AF0 ER1E FY, T AAH 2 BE3H fEo] 4548 5 A A w5E a#ofof gt}

lo rHd oy

4. 't 2| (Frailty)

L= 35 AAE Auisty, AAE B FAF o oK FE R, oy AEHA A o] 3 E 5
o] Aste AHE LI ke AMTET 765F R0l ZUte AT, o|Z Qg o7H] (&S IA
7K1

Fried frailty phenotype(FFP), Clinical frailty scale, Hospital frailty risk Score, Frailty index §°| x4]&
Brlohe 2 & A 9loH o] F FFPE 7Hdslal A-8-%ojojA] wo] ALE- = H7te T 5 dfutolt}. FFP
< 29 571419 71& 5 370 ool sidE o k4, 1~27HE SF5Hd &2F AdA|(pre-frailty) 2 F7IRith:
DO EsHA] I AF 414 59 5% oA Ta); DAAE L7)= 127k 3)28 9FS} (hand grip strength);
HLR BPET; 5) T2 A &5 FE.

21719 A5 ZE3L HeRE Ao W2 W, COPD 419] 32%0014] k47t THEE ] ow | w47} 9= SA;
L g2 78 EAS HErk 84 127 AAE 73K (forced expiratory volume in one second, FEV1)9]
Ta; B 68 B3 A, 49 A A &2 CAT A &8 A A¥: 1.688) $71 ES, 471 Qe
COPD 3= 35 34 U382 AYst F, 9084 AP L-go] ka7t Qi BHAtol vl 5.194] & okch.” opd] =
W COPD &AoflA] =49] 3 E E 31 A Al gk Ats F-5oich ot FUA3JERA ARE E
A Aol A 654 ol4de] I FoA k47t 23%9] w2 HIEE HE >

2T k4= 1HSEG olye ThY AL 5% EAE QA4 EI QloH, Global Initiative for
Chronic Obstructive Lung Disease (GOLD) E YA OJA %= =4]E COPDY| FHtdgto 2 tf& v 9ot 13yt
S AH € AFolA = oA 5] alet FHE W-8o| FE9] BFFEA %2 H2 ol FEolth

5. Z2 (Conclusion)

JopAlz ofola IzZFAZ AL L-3ol WA dyto] glon 18 X} TS A5 COPD |
A 293 BAolch o3t A= COPDO] 24, A8, 34| ofjFo] Zfat Fake ulAct webA], JPFAZR,
ot AT, ka9 7] WA - #el= COPD 419 4ol A 43t 215 A3t 4] 9lo] Fa¢
g4o8, o7]o] fisf @2 ¥ A7+ 2asit

B
N

rlo
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How to Evaluate and Treat Patients with Both Asthma and Bronchiectasis

Asthma and bronchiectasis are common chronic respiratory diseases that frequently coexist. Despite
their similar clinical presentations, the precise diagnosis and management of patients with both
conditions remain challenging due to overlapping symptoms and a lack of standardized diagnostic
criteria. While recent studies have emphasized the increased disease severity and worse treatment
outcomes in patients with both conditions, the underlying mechanisms and the impact of different
inflammatory phenotypes are poorly understood. Further research is needed to establish a consensus

definition, identify biomarkers, and develop tailored treatment strategies for these patients.

Key words: Bronchiectasis, asthma, phenotypes
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m Treatment of Bronchiectasis : Recent Clinical Trial

'3|chsta outelst ZEAS| et u e 57|27 |Lat

Bronchiectasis is a chronic respiratory disease with a rising global prevalence and burden.
Traditionally considered a sequela of respiratory infections, its treatment has focused on symptom
relief rather than targeted therapy. However, recent studies have highlighted the role of neutrophilic
inflammation in disease progression, leading to the development of Cathepsin C/Dipeptidyl 1
inhibitors such as Brensocatib and BI 1291583.

The ASPEN trial (NCT04594369) demonstrated that Brensocatib (10 mg, 25 mg) significantly reduced
annual exacerbation rates (21.1% and 19.4%, respectively) and mitigated FEV1 decline over 52 weeks.
The AIRLEAF trial (NCT05238675) showed that BI 1291583 (2.5 mg, 5 mg) reduced exacerbation risk
(34% and 29%, respectively) with a favorable safety profile, though statistical significance was not
reached.

These findings suggest that Brensocatib and BI 1291583 may offer a promising therapeutic approach
for bronchiectasis by reducing exacerbations while maintaining safety. Further large-scale studies are

needed to confirm their long-term efficacy.

Key words: Bronchiectasis, Neutrophilic inflammation, Brensocatib, BI 1291583, ASPEN trial, AIRLEAF trial
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