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Chronic obstructive pulmonary disease (COPD) poses a growing global burden in morbidity and
mortality, yet effective prevention remains elusive. The onset of COPD can occur due to the inability
to reach the typical lung function plateau or from an expedited decline in lung function. Various
risk factors influence lung development, and these factors can lead to decreased lung function.
Therefore, studies should focus on the development of early COPD rather than additional lung
function impairment. This paper reviews environmental factors related to impaired lung function
that prevents reaching normal lung function during early childhood. The discussed factors include
smoking, exposure to air pollution, low birth weight, asthma, and lower respiratory tract infections.
Understanding the impact of these factors on lung function during childhood is crucial for developing

effective prevention strategies against COPD.
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n Chronic Cough: The Epidemiology and Disease Burden
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Chronic cough has not been studied much in terms of epidemiology or disease burden. Because the
definition of chronic cough is used differently in each study, and the research design, race, and region
of each study are very diverse, it is not easy to obtain accurate and consistent information related to
chronic cough. Chronic cough is a common disease with a prevalence of 10%, and is known to affect
various aspects of patients’ living, including physical, mental, and social activities. It also accompanied
by economic burden. However, there is still a significant lack of research on the epidemiology or
disease burden of chronic cough. Therefore, large-scale research are essential in the future to make

accurate and objective judgments about epidemiology and disease burden caused by chronic cough.
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Cough Hypersensitivity in Chronic Cough: Mechanisms and

3 Clinical Applications
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Currently, chronic cough is defined as a cough lasting for 8 weeks or longer in adults. However,
this duration-based definition may not fully capture the nature of chronic cough as a disease, as it
fails to adequately differentiate between a protective reflex and a pathologic phenomenon. While
the cough reflex serves as a physiological mechanism protecting the lower airways from aspiration
and irritation, in most patients, chronic cough represents a pathophysiological state exceeding its
defensive role. Patients frequently report abnormal throat sensations, such as tickling or itching,
and also uncontrollable bouts of coughing triggered by trivial environmental or behavioral triggers.
Additionally, these patients cough more in response to tussigen inhalation than healthy controls do.
These are the main clinical features of cough reflex hypersensitivity and are associated with quality-
of-life impairment. A better understanding of the clinical phenotypes and neuro-immune biology of
chronic cough may lead to advances in clinical outcomes.

Key words: Chronic cough; refractory cough; hypersensitivity
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n Proposed Etiotypes for COPD and Controversial Issues

The 2023 Global Initiative for Chronic Obstructive Lung Disease (GOLD) recommendation has
suggested the term “etiotypes’ as a new taxonomy to classify COPD according to various types of
potential causes of COPD. Although this new concept has broadened the scope of COPD etiologies
from “exposure to noxious particles” to “numerous causes of COPD including infection (e.g.
tuberculosis, human immunodeficiency virus infection, etc.) and environmental exposures’, there
are concerns about the ambiguous umbrella terminology. For example, there are controversies about
whether some respiratory diseases presenting airflow obstruction, such as bronchiectasis, pulmonary
infectious conditions such as non-tuberculous mycobacterial pulmonary diseases, and anthracofibrosis
can be classified as new etiotypes of COPD. To address this controversy, this review will discuss current

evidence on the view of whether these diseases can be classified as new etiologies of COPD.

Key words: COPD, etiotypes, controversy, bronchiectasis, nontuberculous mycobacterial pulmonary
disease, anthracofibrosis.

1. Introduction

20239 Global Initiative for Chronic Obstructive Lung Disease (GOLD) + A H|4A=22} (chronic
obstructive pulmonary disease, COPD) 2] F9|& /]335l 1 Ao w2 &2 EFH| A, = etiotype A9t
Skt (1). 2023 GOLD A3 7R3 o]Holli= COPD A ool Z3== &2 th=x &8tk 1) &5 S48 71+
ARk 2) iRt AR E 7hA] et ARt 22 s TS 71k W/ EE HE ol 3) wiRAEd | T
22 Zoohke &5 291 202397 GOLDE thddt 99lel dJsf HAYsh= COPDE ZZEZ o7 I3ts17] 93]
"ot 7 9] Al (heterogenous lung conditions) & &3}, o]23F W7 9] 4 542 COPDY| a4
Q19] /= B5]1L, Z etiotype©ll Wt COPD 91¥ 8219 =52 £017] 913t ¥&3 A& AlFshe 2ol
o £ COPDE A0 ZAlslol WL oelal 3RO HAsh) Siat e ZseT et (),

ABH0E A2 COPDY 7 593 918 8110 E dA YATL HAAAZCE AHHGLS o= &4
o]9]o] AI(H7] 2, AP WA € 47| =&, ©57] A 5)°] COPDY Ao ¥ & 7|9 & sl 9lom
(3), COPD&= & ofAJote} ofzgj7to] A3t ALS D F7t A5 719 AFEEA ExtFHoE o & T
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< " At} (4). COPDY A9 etiotyped] £ COPDY oS ¢ WL W9 thofsl 1 9] AeE 23w
£ Sggto 24 QlidolE0] COPDE 27| Aldsty =lEE 4 gl &430] WAsr] Ao A4g o =4 ¢
A5 AT 5 A =23 & ZAolth. AN, duit ohddt 5 9] A 8lE0] COPDEh= 83 §o(umbrella
term)©l] Z3to] E|of ARgE &= =X tgk 2171 Atk (5).

2-1. Controversy 1: bronchiectasis

713282 (bronchiectasis)S FArolstA 02 7172 9] H|FALA o] TAE = Aoz 7| A d
229l 387] Fol EAZA o yEhdt (6). o] F Ag 2He| S5 vl £3510] COPD 49 *c]'% 7t &

35 F0IA 718A 55 7L Lo, 78NS A F 457 71F Ajtelu COPDE 714
o} ( 22 A52 o2 COPDeR= A9 Agto
7=

7). 5 A 7o) e S50 HERE Eota
(=T

71BAZ0] 7|57 AlghS &5] 7HA AL Zol® EtokaL, 7| A gE0] COPDO] A2 etiotypel 2 &
FolloF sk Ao HisfiAl= =7to] it} X GOLD 9¥3]= 7|138A| 435S COPDY “etiotype’ 22 HE+=
HX”%]":}ﬂ AFSHAT (8). GOLD 1 ¥3l= 7| #A|gg5o| AHAINHY] ohafeh ARl 7HA™ A1 Al 3
A E 712 1 9)7] W&o 7| BAEEZE COPDY etiotype R the 8351 S4t A3glo 2 nlolg]ojof
Ciyi=g

o2 o2 7|#AEFF0 9 A= o] COPDE A& Hgh} 2= A2 & ¢ At 9). 799 o
2] 7185 A& AFE COPDE B4R 7|1 HAS4S 2AoA| 7| BA A AHg-2 ALSHATE, 7138
A5 279 AAo] 7= AWM (airway clearance technique)?l ¥FH, COPD X|&9] 3 -3— 7| A
(bronchodilator)®] AF&-0lth (1, 10, 11). T3}, 7| #AEFF2 A= 7]*”]%};{}"1]-—] ay P-ﬂ ges] g
52| ket 71BAEZA 9 Aol 7| Aldhe 7HA 718 A S A H7s
H 4 & AFEJAR, 449 At ofsto]| u|z]= Gl tisiA= 71 A7 ”alﬂﬁ}‘:’r (12-14). d=, F4&
tiopropium- 7157 Ak 8 7| BA &S A9 H 752 S7HAIFEAR, 23tel 49 A ZHao] gk g
T HolX| gigltt (14). = A2 oA 9] X5 ESF Ato|7} Sk, 7|13 &5 et ol= A7 F2
AHEElE B A4l AH|20]E9] ARgo] YA o2 FRER] I=TH(10, 11). ¥FHo] COPDE| 3tA|ol= &4l
AH|Z0|E, 7| BA YA, FABA Q] 20| &5] ARGEHTHY).
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2-2. Controversy 2: COPD due to infection (COPD-I)

7= GOLD 2023 X|HoA+= 4Lof ZE, 29 ‘%’_}Eq COPD, Q17+ W44 Hio]g]A(Human immuno-
deficiency virus, HIV) &% COPDE 7@ 2 & 213t COPD (COPD-D9] dl& AAJ5laL it} (1). AF5FH o & o]
23k A Eo] 9off WAYsk= Hl4)4 HdehE COPDE #7EA gwole E-tolal Ay dd H44d =
A2 -9 st} o] Al 712 2 2713 COPD Atol9] Aol digh B dlole7} SHEHA|, o] Aghs
COPD-IZ &F/shH= o] EfgstH, oA COPD-I AEA okt o #i ) A 5E A3 4= d= <A7
AR Q= A2 W7 AAlojnt,

-
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2-2-1) Z3 ¢ COPD

o] COPD A9 3l 7kAo] tigt keE FHAZ o] Ik 7|20 2 RFE =], ol A3 T2 {3 7ka
of gt loEo] Gl HZAS ¥Ho] = T4 FEE = 7|7 Agko] COPDE 752 & =X gt =%
< o3t 28y AR Sk A= 715 Al Rk 283 Ak H{AH: tuberculous destroyed
lung [TBDL]) ©] COPD-IZ EH4 4 985 HojF1 ok ¥ 52 3= COPD ZZEE Agsto] 23
o] COPDY| T3k ¥ Ao vX|&= FTFS ZAH (15). o]Ao 23S Iy 152 29 oA 49k
g a5l vls] &7 340l o A3y, 49 o] o yskon, ) 7|5o] Yo, ofsto] Nk} &9kt E3,
COPD2] 4] 27l 7|#A] &A= TBDLE 43 COPD 59| #7]%5 A351E A 3] sl COPD
9] g5 Alske ol $9% IS ot (16). TBDLAIA 71#A&A 9] o5} oft f3= galslA] kAT,
7B EGA ] AFE-L o] Q1 Ao A AFFES 47% AAAA o2et 2 Ad 3 I 71F Ao
COPD2] E79] 519 Fd0] E = U2 AARt.

2-2-2) J|Et H| Zg Rek: | A Sty H|EEst (non-tuberculous mycobacteria-pulmonary disease, NTM-PD)
COPD&} NTN-PD Ato]9] A3t WAYEE Aot w2 "Wl At o] F A2 A =04 W3 9T
FHA oE g2 IS SXT 4 Sl "ﬂi NTM-PDO] 93t 7|% @52 A2 71=9] HHE 2o 4+ 3
1, COPDOlA& NTMRlwto]l thgt 1o]7|H o] ok 4 A NTM-PD9] A f13 o] S7ketet (17).
NTM-PDE COPD-12 7% & At 27 o= 2t} 34|, NTM-PDO] A= F& Fo& TAs=
d 357) 3783 715 AR Ao 23t COPDE} vi-%- H|:3t Aejolth. &4, 299 o=} 243 X =
8 Ao 93t COPDY] ¥AS e 4= 91%0], NTM-PDY] o3} A 5E &l 7|57 Algt #7159 F4AE
OﬂHJ?—-_} Atk < GOLD 993+ 28 & opzt 7|7 Aldke 84 4 9= W 2871 #¥835= COPD-I
E5ofoF gtk oA Al = st (8).

19} W2 NTM-PDE COPD-12 £7% & gitt: A% EAst:d), 71§ Agto] 4 NTM-PDe}
COPD Aol #135| 5= 23 22 E4E0] 7] "ol A, NIM-PD9] 8 X gA4l= 384
ojm, 7|5 Agto] BHtE|o] Ik st NTM-PDO A &0f glo 2821 COPDY X &A1 7| AR 2A|
9] A2 S =R ATt (18). A, NTM-PDeF 22 W 387] A AollA BA8ste 24 o dgh Add

715 ARk 28221 COPDA WA sk= Helshd w3t (H7]%, 718A 4, A7|8A D= g9 714 ﬂﬂ A4
9] s} e} #Eo] Sl 4= AUk (19). AA, 7 Ao AA Ao w2 AAE0] th2nh. NTM-PD9| o1&
E NTIM-PD E4F 7, 35 75, E% =4 90l o 24 == dH ol:= 4531 COPDY| J+& 2% 43}
= YA} HEH (20).

ot 2

1

2-3. Controversy 3: COPD due to pollution (COPD-P) - anthracofibrosis

ABAGEZE vol@ A I AnS Y D o] F2 A48T ALE @ FUAS I 10y
CVIEEEIo] A9 ARAN E6| LIS 21). 1 FALLES AR Al 717 Aol 291 2

7] W&o $% Ao} COPDE Aeks)7|E e} 22). T} 7 BAekizol 01t 22 Y5 7 EAe
£30] COPDY etiotype .2 57 4 YLA] fht 22 A5t S, A G 2 e

2o S
BAGAA | 1S

0

oF F9H HJEAS WSt 7AE 71k HAE sk, 2 V18RS AT 71EA=
o2 718A 9] WS AT 718AE A A0l o 24o] "t o] 7]

.l

—@
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She COPDSR: Apasl olth (23). B4, 71 BATHES0IA] 7| B28A Y 3k AFHCOPD BAE
s wlElshe, Q% AN 71T AL BIE HAFIE SAFAR, I TATES AN 7B
Aol Te A2 WHgol gl A9/ o T3P Buge (24). weA o] FES COPD-PE £FHE 4 Y=ol of
3 7 477 A,

3. Conclusions

2023 GOLD 91€¥3]:= COPDO] Q1) ¥§Rl9] thF/d-S vtgstr] &l COPDe] HolE 4435}l Z etiotype
o] @2 COPD 98 845 &o]7] gt &3 ATS 7Fs5H Aok, 23y 713X SS, 29 99 g 557
7] 7, 71BASEZE HAHZY 22 A7 AW COPDY etiotype L2 EF3H= H) =2o] 912 4= 9t o]
2t A¥Eo] COPDO W3} Ao u]x|= Je-g F&s| o7 gt 71491 A+7F Hasirt,
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E Biologics : Role in The Treatment of COPD

Chronic obstructive pulmonary disease (COPD) predominantly arises from neutrophilic
inflammation, and earlier studies exploring biologics targeting this mechanism have resulted in failure.
However, the development of biologics targeting Th2 inflammation in asthma patients has achieved
significant success. Although COPD primarily involves neutrophilic inflammation, some cases also
exhibit eosinophilic inflammation. Consequently, various biologics targeting Th2 inflammation,
proven effective in asthma, have recently been researched in COPD. In this review, we aim to examine

the research findings on biologics in COPD.

1. Introduction

Ty H4d H4de (COPD)2 S 22 AR =29 § IYsk= 7|1k 9 H3x2o] &40 7 Qlsf A&
29l 587] 343} 71FAIge] £ Agtolct . COPDY] FAdsh= 5523, 713 32 7t 59 34l &
A5] A3}E= AR, F7HR1 A 57 st AHE Told, o= Hg9| & FES AT Ad &fof & ¥
oldel 4 43t A= Sk 715 Aljto] eEtEy g g § @ 34 A3 J A, AFG f1ol S7ket). o
oA 34 93k= COPDEARE 3 FESA9 855 F7Icke QAR 8 22 F7HEogth A

oAl T helper type 2 (Th2) inflammation< 37 93} ¥ 7% /i8S $7FA17]H, anti-immunoglobulin E
(IgB), anti-interleukin-4 (IL-4), anti-IL5/5R, anti-thymic stromal lymphopoietin (TSLP)Z} 22 AJE5H4
AAE0] Th2 inflammationg 7H2 £Z A4] 3Ato| 4] FA%sE ZAAA7|= Aoz vttt 2 2 COPD
TS oz g YA AlFolA AESH AA ] &5l sl Ets] A= Qi

2. Eosinophilic inflammation in COPD

COPDY9 Fd 7142 A4 & 4 Q1= Th2 inflammation¥} eosinophilic inflammation¥= 2],
neutrophilic inflammation®ll 2J3+ small airway fibrosis @ alveolar destruction® & 2&A QIt}* g A
719} 22 G A 7 e & fo] HH 7| AT A e} HE tfAMEE AA cytotoxic T cell#} neutrophil
S A=3} 1L, proteaseE AFF51HA o] emphysema®} mucus hypersecretions 34514 o} ¥Hd, A 4
9] COPDEHAMI A &= eosinophilic inflammation®] SRFA T ¥l5d %ot ECLIPSE Ao £3Hs 3 55 &
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A1} blood eosinophil®] 2% °JAFR1 71 37.4%, 2% ©]5}2] 171 13.6%°] siFdstH o, T 7 7t
9= 49%0] o]2&= Ao & FIF Tt . COPD EHAtof| QlojA F4 2Fslofl it cluster analysis
ol k29, F 4714 clusterZ WHA =1 1 % eosinophil-predominantdt -7} 30%°] o]

A= 2 o] %2 3E0] eosinophil inflammation®]l ©J3F ot8ks A3sH: o2 SRIE T ©. B,
COPDGened} ECLIPSE studyS £%3] 2 A7 A3} blood eosinophile] 2% 34435k =7t 571
SHe RS I 71 9L, SART B80] HolALE 3] PR E SUM6HE AS AT ¢ A%t ®
g SANLE §9) 2HR0|E (ICS)0l Higt BHe-2 5T & &= AAE A2 4= 9t} Fluticasone furoate
plus vilanterol ¥} vilanterol& B2 3F A7) 21o]A] blood eosinophil®] 2% B9kl 3¢ F4 oF5ke] 91& o]
210l 7} fAAAIRE, 2% o]/]l 9ol ICSE AR #o] 23HE T Wol e 4= Jllal, SA: £&80] oM 4
£ 71 3ol ¢ 34 yehts AL 818 4 Ak 8. A9 COPD #4194 oF4 eosinophilic COPD2] 7
97} BYE o] A= Y’ Aol mEh BE 2% oo & o5& st 30070 oo & Fosta Qe
Ci=g

g
ot
o)
30,
Ir

o 1
>,
o2
ek
e

3. Biologics targeting neutrophilic inflammation

COPDe] % HejAEsHs 7| AL neutrophilic inflammation® & & A Q1710 #A4l o] = target2 2 5}
= A77} @o] AP Eojgttt. COPDY) neutrophilic inflammation®] Bt} 425 ERZ o= Tt IAE
o] 7= o] $H=t], 1 F°lA] anti-IL-8, anti-CXCR2, anti-TNF, anti-IL-1, anti-IL-17A 5°] A=}t .

IL-82 C-X-C chemokine family % 342, neutrophil®] 1+ CXCR1, CXCR2°] 93} recognition =|°]
H £ neutrophil©] recruit ==8 &= v]Zt}. o2k IL-89] tigF monoclonal antibody, - CXCR2°] Hj
g antibody Sl tigt A7-E0] ATt 20049 anti-IL-8°] Tt pilot studyollAlE 504 o]4ke] COPD =t
Z mMRC 13 ©]4}9] moderate-to-severe COPD &S tiAtC & 1t kA ARE-Fo|A] 28-atgho] thA
IAE oY, FAE FHE o] F F £7H9 793t Zol= AlMAlTh E3E, TDI score?} 14 o0& 453 &
3730l 2AE A HlES HokZ W, oA AMEol B =& AR SRIT & A ovt A F948& 2573
ofjgt ghl=| i), ¥, H7]501u 6-minute walk test (GMWT) OlAl= F-9J3t 20| & EQI5HA] Z6lAaL o2
-2 v 5HA] got A7 e A et

ESF CXCR2 pathway9] antagonisto] et 93T qHet AF2, Thl inflammationg A o2 A
neutropenia -2 /43S YAYA|Z 4= k= Folrh. CXCR2 antagonist 1 ADZ50695 A3 I8 B
9, A AHE- ZollA] neutropenia @ A3F I 4 Y= AEHS FRISHIT . CXCR2 antagonist 3 %
o2 242 MK-7123°] t3t phase 2 proof-of-concept trial& AHEH, ¥ 7|5 WA= Fo5HA £2
BIE HYAN, o3 HA) SHolu SGRQ B4 ofFoll= Rouet AaHE HolFA] Foklal, A ARGEollAl
729 o] Z75H= AL #Id 4= Ul B, wahbA] neutropenialt infection 59 side effect FA|7} th5
EHA IL-8 B CXCR2E target @2 Sh= A= © o4 COPDOIA A=A ek

ESE TNF-o= & €3 % Thl inflammatory cytokine® 2, NFxB pathwayE %3 inflammatory gene<
upregulation Al7|1, neutrophilZ target site® migration Al7|= 59 Z-8-g gt} . o]o i3t biologics
2 7 AA Y2 A3tE 200590 @rEE AFEE A, mild-to-moderate COPD Aol A infliximab& &
o3t A7’ Single center double blind phase II randomized controlled study (RCT) %3, mild-to-
moderate COPD &4 3 1404 infliximab<, 8®°lA placebog FoIottt. & o 7Hll safety profile]|

-
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£ AJol& Kol ATt lung function parametertt sputum inflammatory parameterd €3 B2l &
Ax Yg3itt 2¥ S0 A 5 234P 07 583 A -2 moderate-to-severe COPDZE W75} safety
9} efficacyS v w3t A7} RE QAL °. Multicenter, double-blind RCTE2H 24F714] &S Fojet &
44574 assessmentE AlFSHRTE o] A4 EQF CRQ scorett GMWTOIA & & 7ol Zol7} i, o
& subgroup analysisAIAE 9Ju] U= AHE ESHHA] Zolxinh. ¥, ks FojdolA HE o TF
o] F-25HA A5t ©f o] o] kA tigt COPD A= HP= A H519th TNF-¢ol tigh ErhE A=A
etanercept©]] tet A7} o5t SRS o &2 A7t H U=t primary outcomeC]$d FEV1 W3] = oA
=+ 9 9ok FZ 7k 2ol it V. Secondary outcome®] ¥ treatment failure= & 2 7tol] E41%Ql Z}jol=
Ho|z] e¥QkroL} etanercept wollA & H B2 trendE HH 1, S5 9 49 F SHOJAE F Z}o]E Ho|
A &t

1109 g FAC] digk sl APEG o Fout AuE YEWA ESith. IL-19] digh
monoclonal Ab?l MEDI8968°] Wt phase II RCT &3t primary endpoint@¥ S5 °JA4+9] oFsloA &
oJu]gt z}o]E EelIsHR] £51H L ¥ anti-IL-17A°] A3+ #1511} 3 double-blind RCTOIA % primary
endpoint@ ¥ H 7|5 WH3loA 542 ZolE &AstA] FEstFt . 0]Q} o] neutrophilic pathwayS
blockagesH= thFdt AE0] AOIRAIT, anti-1L-80] LTS thah AsFE & Qo ok shute
COPD #| &9 9o Fa% ZIE =&3) WA FEt3ct >

4. Biologics targeting Th2 inflammation

2 HA9A biologics7} utet A71E S0 24 COPDOJA % o] 3t Th2 inflammation® targeto &
Sk OFAI7F 837 JZA] Alo] FEE L Ah0. HAle] QlojAl= o]t AlEo] 2 adE UEge
752 34 A7|1L A 52 S37IH, 34 43 59 A P A0 R SHAT|= AR &

A= A

41. Anti-IL-5/5R

Anti-IL-5R¢Q! benralizumab©ll ti3t phase 2a 977} 20149 % Lancet respiratory medicine®l| W %]
it} 21. o] AFE= 26719 olFm7|HoA APE RCTRL IA A7 13] o]4F9] o35l FE 3 moderate-to-
severe COPD 2FA} & sputum eosinophil©] 3% ©J/Ql EAE iAo & A-17F 2% L}, Primary outcome
Ql 17t oF5HE-S v w3l HokE uf AA| #£7HE 1t oYz}, blood eosinophildll WE subgroup analysisOllAl
T f9ulgt zpolE YeEf A= E1FL) ¥, secondary outcomefAE 2 71A] Qu] 9= Ad7} At
Benralizumab A& #°A+= blood®} sputum 25 eosinophil®] Z4slgow AL 7|7 28 $ tHA] $715
= 3¢S BRI} FEV1 E3E benralizumab AME-ollA £71519.2.1, o] 83= eosinophil count”’} =2 9]
A o ggs| et SGRQ scoreE B BAZOE {93t Zol= gl 2 eosinophil count’t 2 1F
oA & o THEE RS FAT = AUtk A3& #7155 eosinophil count©f] mHEF B, SAHA 794
< FHHR] ZSFRAT eosinophil count7t #oH 58 FEoA & © £2 A7 e A2 U8 &
Qich. WHA, safety profiled| A= oF 7t Aol Ho]z] 9kt o]ojA] X3P H benralizumaboll Higt phase III
AolH= 5 709 A+ (GALATHEA + TERRANOVA)E Sste] £4951%tH. GALATHEASH TERRANOVA
study 254 F5% 0]Ate] ok3k&-2 benralizumab 30mg ¥ 100mg ARE 23} §joF o] 2 20| & Ho|z] &



H2 M2 Obstructive Lung Disease) Volume 12, Number 01, January 2024

A%t

o]ojA] Z1H benralizumab®ll ™3t phase III Aol4E= F 719 A+ (GALATHEA + TERRANOVAYE ¥
goto] B4ttt 22. GALATHEAS} TERRANOVA study 2504 S5%& o149] o382 benralizumab
30mg % 100mg AH§ 3 919 o] 2 AolE HolA] okt vhd, 5 S4%3h= GALATHEA study ¥
100mg Aol A 23t 83-E Yeiinth. sHARE #7153 SGRQOIA = 25 /93 Aol & TH=A] X519
t}. Safety profile’oll A 2F& AR placebo 7S] £ A}o]& K olA] ettt A benralizumabOll HRt thf
I phase III 77 AP A3 20259 =0 A7+7F S2E AF o= A7t FEHTH (NCT04053634).

Anti-IL-5 9l mepolizumab®] HallA= 20179 % eosinophilic bronchitis7} 1= COPDO]l 21o{A] proof-
of-concept pilot study7} FEE|tt ». F 18 2] AE F sputum eosinophil & AR&o|A] 79
H|sHA dAaEE RS RIS 5= IAINL H 715, 49 4, gas trapping 59 ¥Hgole & ZolE HEUA
+ %3519 o]oJA mepolizumab®ll 3t phase 3 double blind RCT 7} 2017¥%= New England Journal
of Medicineo] T#E At . F712] RCTY METREX®} METREO study”} Zo] 323+E]%=d, METREX]
A mepolizumab 100mg°], METREO®°] A+ 100mgT} 300mg°] placebo®} B =t & Aol oAt 2x;
= 15 355 oA 34 oFslElo] Q1= COPD 24+ a1, METREXOA+= non-eosinophilic¥} eosinophilic
COPD E%7}, METREOO|A+= eosinophilic COPDRF Z3t=|QIrt. A+ A3} METREXCAl+= ot3k&o] AA|
oAM= SAIZR] Zo)7F Ylou, eosinophilic groupoXe A #0] SAZ SR {25t 18% AAE= A
< 813t} Secondary endpoint® 213t time-to-first exacerbation E3} eosinophilc group®lAE #-2
sH AdEE 89E BPa AA oAM= & &3t it B METREOOIA= Rofu|et 23 UehliA]
F3199ct o voprt s Aol Al METREOF METREXO] E3He SAHES 3319] meta-analysisS A 33}
931, eosinophilo] EOHAFLE BAF o2 FOotA] = LUAT mepolizumab 0] B £ &35 YEfE=
trendS B G} ¥, adverse event™= METREX, METREO R5O|A KA +3} tfZ + 7H9] 2 Z}o]= HO[XA]

a5k

4.2 Anti-IgE

Omalizumab-& HAA= o]u] & 8IS FPT X8R, 57| 2ol = Fo Q1750] Hof FE4o] v
2 22 oFAloltt. o] A= 2714 otET HA A A A5 HAAFIAL, A3HE Adsid, H 75
MAsHT S4S S3tA7E o2 a4 9t ». o] kAl COPD Aol glojA] dEo 2 35 Rlsh
= AL, ACO Ao lofA B35 SRIstarA} 3F 50| 91T} & case seriesol|l A& IgE 217} &
q 2] COPD 2HAHE H4 2 & omalizumab& AMS3E ®, 5 7]50lA & Zol= R ACT A<, A
A, F4 oste] AL Els 4 Ut .

Uol7} Australian Xolair Registry2] A5 tAF O 2 severe allergic asthma®l COPD7} overlap® 2HAF
o] 91o]A] asthma &% ST omalizumab?] B3 v w3eF A7} 919t 7. Physician-diagnosis COPD
U post-BD FEV1S 0]83510] A 2J3 ACO A& 504 omalizumab©] ACQ-5 scorett AQLQ scoreE &
AN AL Q1 4= )t E3 H7]59) QoA FEV10] 80% u]gtel oA 80% oJArel o H]sl &
W7 g 22 AL AT 4+ AUt ACO TAFE smoking history©ll Wt stratification 3l B FS A] never-
smoker”t & B £ a5 Uehll= A& & 5 ATk

T3t asthma3kAto] 91oJA omalizumab® &3S £ PROSPEROY] post hoc analysis 2 ACO 3A}E &
A5t9S o, ACO Ao oA FAUARE [FolotA &0l A& ERIT & A3 ACT score 915t

@

N rlo 2 o
>~
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A FSA7le AE GAT £ Ao . kA "4 2RtoA COPD7F E4H= o] QlEEtE indicationo] =¥
omalizumabg& AM-ot= S8 2A7E 4 Q& Ao Hlth

4.3 Anti-IL-4R

Anti-IL-4RQ] dupilumab IL-49} IL-132 SA]9] blocking 3H= AE3H A|AZ COPDOA 1 -84
gRlsteiet. 202390l WHEE phase III trialolA= 34 8 AMEslE o3} 90| =& S 5 blood
eosinophil 2|7} 3007} o)/ $AEE tF & 5257 A7} 2= k. td BA= dupilumab 300mg
13 YL O R o] 23 7HH 08 AIE Fojsiqity. At AT FAEOIME AT T E oY A3t
o] YF1Ef Hlal Wk O™ (rate ratio 0.70, 95% CI 0.58-0.86, p<0.001), 125} pre-BD FEV, A5 A =7}
ROl Al o =9kt (LS FaF ko] 83ml, 95% CI 42-125, p<0.001). 525F4}l= SGRQ ¥ E-RS-COPD 4
A E dupilumabe] 43¢ 835 B At E3F safety profile A & & 7ol 2 Z}o]& Ho|Z] &gk}, o] A+
£ 59) dupilumab©] blood eosinophil®] ¥& COPD Ao A oFsh8-S THAA7|1, 5] 76 2L 49 2& 7

Ao 5 FHS YL ARE FAT 5 I

4.4 Others

IL-332 ttF3t irritant, pollutant, microbe, virus $°l 93] 7= AT A oA EH|EE alarmin % 5HHHO|
1 ILC2E B3l Th2 inflammations A= #5F of2} Th17 cellZ &3l non-type 2 inflammation®]| % 3
of gt ¥, IL-339] receptor 2 Z-&5H= Z10] ST20]H, 0]& 53] CD4 T cello] A= Ho] o]F HIHFS-S F
sHA ot o] gt & JAIt 7|k HES At A} sk AF-E0] =] o] girt

Itepekimab2 anti-IL-332.24] 20219 %9 phase Ila trial 237} FHE Y . AH) 3+ 2 blood
eosinophil2 U0l A3 23} itepekimab2 3o 5-9u|dt J&FS v X] EJct vhH SAZ o2 1}

[¢)

o] A3 Bk Al former smoker©l Al itepekimab©] 5= 049 oFskE oF 43% £R 1, 55 A4St &
A5 AAAZ| = AS ERIstg e, FEV, 9% 523t A 715 HojFict A o]of tigh tht = 34 A7 A
P2 9lon 2024 Ao A7t ST7E JAoltt (NCT04702984). Anti-ST2 AIA Q! astegolimab©ll thet 2
9] phase Ila, single center study® 23] oJ4+2] 4 2sl7} 1E moderate-to-very severe COPDE t4to.
2 oFA9] 5315 BRIstuAL sFATh . 48F F FAdSHE & # 7He] & Aol & HolA] gEoket. g, oAt
£9] eosinophil®] median #Ql 17002 Uiro] Hlw s RS wWx oF # 7o) 2}o]E Ho]x] 9Iokt}. HA|qH
post-hoc subgroup analysis®|4] 23 eosinophil©] 3007 @]9l FofA] SAZ & G5 2 37% A&
oFslE THAAZ]= AL FE Kol 23] eosinophile] 2 #oA4 835 RY 4+ IS RIS AAEL,
IL-33/ST-2 pathway”} Th2 inflammation ©]2]2] " 7|Ho] JFZ u& 4= 17| wiFolztar Agstal
A, 4 3t hH-E viral/bacterial infection¥t @3] o] 917]9] Th2 inflammation ©]]9] pathway
o FFS A= anti-ST29] WFH Qu|7t & 4= 32 Aokl 9tk Secondary outcome©] %™ SGRQO
4] astegolimab©] placebo®ll H]a £ IS Uetl= A& BAFUL, ¥ 7|52 & 2 7t {ou|g Aol=
At @A astegolimabOll thgk phase IIb A77F P2 9l o 2024 =] vt ofF o2 BRI 9
(NCT05037929).

Tezepelumab2 TSLPY| thg monoclonal antibody2A] H4JoA 1 a3/} & =AU} TSLPE= 1L-33
7} 6&o] alarminC & &2 A 9191 eosinophilic inflammation ¥49t o}Y2} neutrophilic inflammation®]|

& ATEo] 94& 20 & Ho] COPDAIA 9 a7} 7|ttt . @7 Phase la A7+ AP= L glom 2024

¥




H2 M2 Obstructive Lung Disease) Volume 12, Number 01, January 2024

dxo] d37} uptE oA o2 glEt (NCT04039113).
5. Conclusion

COPD+ FZ neutrophilic inflammation®] % 7|A 02 ¥AYsI= Z3to g o] 7]A9 tigt biologics
7F SA dE oy BE AgE Eolgkth o]F AH4] 3kAto| 9lo] Th2 inflammationd targetS.& Sh=
biologics &°] 7/|¥=Eo] & 835 AFUct COPDY F9 7|2 neutrophilic inflammation©] A9k, &
F @A o A= eosinophilic inflammation® S8 4= it} o]of wa}, AAloA ax}&o|d thefgt Th2
inflammation2 target2& 3= biologicsS©0| & COPDOA = A% 3L QJct.

Benralizumab2 &/ 93}o] tigt 835 obd] J5oHA] X3 om, H 7|5 49 4 HoNE E 3AE X
o]#] E3c}. ¥H, mepolizumab2 eosinophilic COPDOA €A%t G35 HFA|4 ¥ 7]5°lv SGRQ &
oM E F258E 8985 YERYA] £33} o] eosinophilic count®l] WeEF 1 §3}7) prominentd| A= A& &
Qg 4= glo] o]& biomarkerZ 5}9] good responderE ZofUof & Ao & BRItk Omalizumab2 COPD
o|Xl= oF4] evidence7t 82| 1, ACOOA = A} 3= & A4E0] ATk EZF, dupilumabd
eosinophilic COPDO|A] F4A3E £0]1 5 7|52 &4 Al7IH 49 4 9 342 S3A7|=d £2 87
£ Ho|E Ao] &9} Anti-IL-339! itepekimab2 former smokero|A 43S &0]1 o 7|52 &
AA7= AE BoFal 34 A7 23S AAHKOolof & A o7 HeIth Anti-ST2 9l astegolimab< blood
eosinophil®] 3007 9|9kl T&FoA 23] ] £2 875 H 30| non-Th2 COPDAA Q] &35 FA|s|H
ofof g Ao Helr},

References

1. GOLD 2023.

2. Varricchi G, Ferri S, Pepys J, et al. Biologics and airway remodeling in severe asthma. Allergy.
2022;77(12):3538-3552.

3. Ohnishi H, Fitoku M, Yokoyama A. A systematic review and integrated analysis of biologics that
target Type 2 inflammation to treat COPD with increased peripheral blood eosinophils. Heliyon.
2022;8(6):e09736.

4. Barnes PJ. Mediators of chronic obstructive pulmonary disease. Pharmacol Rev. 2004;56(4):515-
548.

5. Singh D, Kolsum U, Brightling CE, Locantore N, Agusti A, Tal-Singer R. Eosinophilic inflammation
in COPD: prevalence and clinical characteristics. Eur Respir J. 2014;44(6):1697-1700.

6. Bafadhel M, McKenna S, Terry S, et al. Acute exacerbations of chronic obstructive pulmonary
disease: identification of biologic clusters and their biomarkers. Am J Respir Crit Care Med.
2011;184(6):662-671.

7. Yun JH, Lamb A, Chase R, et al. Blood eosinophil count thresholds and exacerbations in patients
with chronic obstructive pulmonary disease. J Allergy Clin Immunol. 2018;141(6):2037-2047.e2010.

8. Pascoe S, Locantore N, Dransfield MT, Barnes NC, Pavord ID. Blood eosinophil counts,
exacerbations, and response to the addition of inhaled fluticasone furoate to vilanterol in patients



H2 A& Obstructive Lung Disease) Volume 12, Number 01, January 2024

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

with chronic obstructive pulmonary disease: a secondary analysis of data from two parallel
randomised controlled trials. Lancet Respir Med. 2015;3(6):435-442.

. Tashkin DP, Wechsler ME. Role of eosinophils in airway inflammation of chronic obstructive

pulmonary disease. Int ] Chron Obstruct Pulmon Dis. 2018;13:335-349.

Barnes PJ. Targeting cytokines to treat asthma and chronic obstructive pulmonary disease. Nat Rev
Immunol. 2018;18(7):454-466.

Mabhler DA, Huang S, Tabrizi M, Bell GM. Efficacy and safety of a monoclonal antibody recognizing
interleukin-8 in COPD: a pilot study. Chest. 2004;126(3):926-934.

Kirsten AM, Forster K, Radeczky E, et al. The safety and tolerability of oral AZD5069, a selective
CXCR2 antagonist, in patients with moderate-to-severe COPD. Pulm Pharmacol Ther. 2015;31:36-41.
Rennard SI, Dale DC, Donohue JF, et al. CXCR2 Antagonist MK-7123. A Phase 2 Proof-of-Concept
Trial for Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med. 2015;191(9):1001-
1011.

Brightling C, Berry M, Amrani Y. Targeting TNF-alpha: a novel therapeutic approach for asthma. J
Allergy Clin Immunol. 2008;121(1):5-10; quiz 11-12.

van der Vaart H, Koéter GH, Postma DS, Kauffman HF, ten Hacken NH. First study of infliximab
treatment in patients with chronic obstructive pulmonary disease. Am ] Respir Crit Care Med.
2005;172(4):465-469.

Rennard SI, Fogarty C, Kelsen S, et al. The safety and efficacy of infliximab in moderate to severe
chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2007;175(9):926-934.

Aaron SD, Vandemheen KL, Maltais F, et al. TNFe antagonists for acute exacerbations of COPD: a
randomised double-blind controlled trial. Thorax. 2013;68(2):142-148.

Calverley PMA, Sethi S, Dawson M, et al. A randomised, placebo-controlled trial of anti-
interleukin-1 receptor 1 monoclonal antibody MEDI8968 in chronic obstructive pulmonary disease.
Respir Res. 2017;18(1):153.

Eich A, Urban V, Jutel M, et al. A Randomized, Placebo-Controlled Phase 2 Trial of CNTO 6785 in
Chronic Obstructive Pulmonary Disease. Copd. 2017;14(5):476-483.

Brightling C, Greening N. Airway inflammation in COPD: progress to precision medicine. Eur
Respir J. 2019;54(2).

Brightling CE, Bleecker ER, Panettieri RA, Jr., et al. Benralizumab for chronic obstructive
pulmonary disease and sputum eosinophilia: a randomised, double-blind, placebo-controlled,
phase 2a study. Lancet Respir Med. 2014;2(11):891-901.

Criner GJ, Celli BR, Brightling CE, et al. Benralizumab for the Prevention of COPD Exacerbations.
N Engl ] Med. 2019;381(11):1023-1034.

Dasgupta A, Kjarsgaard M, Capaldi D, et al. A pilot randomised clinical trial of mepolizumab in
COPD with eosinophilic bronchitis. Eur Respir J. 2017;49(3).

Pavord ID, Chanez P, Criner GJ, et al. Mepolizumab for Eosinophilic Chronic Obstructive
Pulmonary Disease. N Engl ] Med. 2017;377(17):1613-1629.

Nixon J, Newbold P, Mustelin T, Anderson GP, Kolbeck R. Monoclonal antibody therapy for the
treatment of asthma and chronic obstructive pulmonary disease with eosinophilic inflammation.
Pharmacol Ther. 2017;169:57-77.

Tat TS, Cilli A. Omalizumab treatment in asthma-COPD overlap syndrome. ] Asthma.
2016;53(10):1048-1050.

—&



H2 M2 Obstructive Lung Disease) Volume 12, Number 01, January 2024

27.

28.

29.

30.

31

32.

33.

Maltby S, Gibson PG, Powell H, McDonald VM. Omalizumab Treatment Response in a Population
With Severe Allergic Asthma and Overlapping COPD. Chest. 2017;151(1):78-809.

Casale TB, Luskin AT, Busse W, et al. Omalizumab Effectiveness by Biomarker Status in Patients
with Asthma: Evidence From PROSPERO, A Prospective Real-World Study. J Allergy Clin Immunol
Pract. 2019;7(1):156-164.e151.

Kakkar R, Lee RT. The IL-33/ST2 pathway: therapeutic target and novel biomarker. Nat Rev Drug
Discov. 2008;7(10):827-840.

Rabe KF, Celli BR, Wechsler ME, et al. Safety and efficacy of itepekimab in patients with moderate-
to-severe COPD: a genetic association study and randomised, double-blind, phase 2a trial. Lancet
Respir Med. 2021;9(11):1288-1298.

Yousuf AJ, Mohammed S, Carr L, et al. Astegolimab, an anti-ST2, in chronic obstructive pulmonary
disease (COPD-ST20P): a phase 2a, placebo-controlled trial. Lancet Respir Med. 2022;10(5):469-
477.

Corren J, Parnes JR, Wang L, et al. Tezepelumab in Adults with Uncontrolled Asthma. N Engl ] Med.
2017;377(10):936-946.

Menzies-Gow A, Corren J, Bourdin A, et al. Tezepelumab in Adults and Adolescents with Severe,
Uncontrolled Asthma. N Engl ] Med. 2021;384(19):1800-1809.



H2 A& Obstructive Lung Disease) Volume 12, Number 01, January 2024

n Vaccination in COPD

SHEiot SEYMEH 2572227 02t

The management of stable COPD focuses on the prevention of exacerbation which leads to
unexpected and premature mortality. In COPD patients, as in the general population, vaccination is
essential, especially for preventing influenza and pneumococcal infection. Patients with COPD should
receive all recommended vaccinations in line with the relevant local guidelines. Influenza vaccination
reduces serious illness and death in COPD. Pneumococcal vaccinations has been shown to reduce the
incidence of community acquired pneumonia and exacerbation in people with COPD. The current
recommendation in Korea for pneumococcal vaccine is once inoculation of pneumococcal conjugate
vaccine (PCV13) followed by pneumococcal polysaccharide vaccine (PPSV23). Adults who have
received PPSV23 may receive PCV13 after 1 year at least from the last PPSV23 inoculation. People with

COPD should have the COVID-19 vaccination in line with national recommendations.

Key words: COPD, pneumococcal vaccination, influenza

Corresponding author: Junghyun Kim, M.D.

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Hallym University
Dongtan Sacred Heart Hospital, Hallym University College of Medicine, Hwaseong, Korea

7 Keunjaebong-gil, Hwaseong-si, Gyeonggi-do, 18450, Republic of Korea

Tel: +82 (0)31 8086 2470, Fax: +82 (0)31 8086 2029, E-mail: jhkimd29@gmail.com

Mz

COPDO| AR HE S4 93}, £558 W4, 49 4 43 34018 22, DI o @ AgE Ao
9low o2 gI3t oA Al Bel7t FRTHL & 4 YATh WAL o] N7 BHE gIsle] W4A 02 WA
S HEoR AFIAY AT AuE vEoR COPDIAGIA WAHS ATl tisto] AME 1A St
=5 QB Y 77 BE0] Dokl BA stol=eelat Al 7o) thate] Pob WES 5, ol9] A
A WA So] tstol ks Alw RES ST,
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1> T2 XA

AA A5 A oA 9] Al AFgoe] diste] A Bt @A U] 718 HAIA]H1 2018 COPDREA]
Aol ASFMNALS} P+ WAl FE-S A5k U, GOLD 20230041 vE7HAI 2 influenza ¥41
AES A33k 929 COVID-19 ¥4l JA] FES Asty i, Et g Ao A& vl= CDC
Az wet HF@ L WAL PCV20 E+= PCV15 o]F PPSV23 HES #8082 A1st} Tetanus,
Diphtheria, Pertussis (Tdap) B4l F4Q7] HEE o] gle F-¢ HSHES 51, Shingles HAIE 3

skl Qlct
2> QAIEZIX} el (Influenza vaccine)

COPD #Aof|A] AZFAA WAL 7= AT} AGS FaA7H, 139] a4 o fbz ol
COPDEALE tio2 AJ3¥gt RCTATOIA WAl 3t
22} FEV1°] 50% "9t ol SAAHCE FolotA AEFAA A sV = 7rEo] asks AaE HoF9)]
® COPDEAOA] QIZFA WAl tigt 11702] RCT] 6,750 9] tAFE E33TN A|AH 1 F
(systematic review)oll A= AP4lFL 1ok iAo = v w s} AA 37t F9sHA HdAastgar 27] o3t
(early exacerbation)oll= Xto]7} 19121} A A 2t3} (late exacerbation)oll 821514 39%2] ZHAS HoZrH.
u]= CDC =4 7ho] EgiRIoA] Aarsh= HE AFA1E0] tiste] AHE LS sH3lt) v]= CDColA = AA A
FolA JASFAA; APRALS W= AFo|A], AulAlS 504] vlgtofAut A E 1 i, SHHdehs 133 off gHyg
¥ A3k4}, COPD AFE2 APHAl HE5-S AAs|oF gy, S AT HolAle JASFAAE= 504 oldolA
g 13], IPFE Aol AHelo] 13] HEZ F4sh, w3 HAA e A 19PLeE HF B_A8S

PELEEIEY

‘_4
;lakgl
filo o
;E_“FE

3> H|E 4 (Pneumococcal vaccine)

2

Al

94

R

HYZ g HAL 4F2 WA (pneumococcal polysaccharide vaccine, PPSV)3d} whul g g}
(pneumococcal conjugate vaccine, PCV) 27HA| & B35 5H, Z} wiXlof 3-8 dutgd o $579 23% o
H

=

8 & J
Jiv)

5 WAl wet eFsict. WY71HL thdd WAl TAE voj&y, Tt Ae Wil TAE o2/
SoltP. 2371 H@ T+ T AHAI(PPSV23)2 19830, Tl AgH WAI(PCV 13)2 2010 FDA 3]7}
7HA] AHEE T ek dA 202149 157 SeAs wiAl (PCV15) € 2071 e AgE Al (PCV20) ©] FDA &
=o] CDC 7ol =afele] stdo] =9l om g% ] ZQlof whet 7lo]=afelo] ¥t} o AdEct.

COPD Aol A HgE <t WAlo] thgt 127]9] F2H9] di2AE 9 2,127 9] tAE 283 AA% £ 0%
oA, WAlS HE3H ARolA] ti 2o Hlsf #H|Fo] WAYo] 40% = AR, HPFT HF oA E Afol5 B
o]x] FoLt 227} F o] s Ao 97 Wastlct. 654 ulRtellA FEV1©] 40 w|gkel AlgolA] BAZHOZ &

e

=

A
o]
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—1 sHA HH e WS FFQA A, 7IFA F &= (airway obstruction severity)E ¥35t9 S W 22 A}
B} osh= BAFOE {5 40%H = FASFHTH'. 654 ol4te] 40 Ao R g AFollA PCV13
2 WAY 2GS S HP Y AEA HETFEE] ool fojgt a3t 99leH, o] A= 4 44 o4}
A&E A, PPSV239] 94t A0S AwE A4 FEVI 40% u]qt 32 Subast (53], A2 S 2H= 65
Ail u]gk COPD $AHE9] A ARSI ZE w7 HAYo] ZhasttH?. COPD BHAtollA] PPSV23, PCV139] A7 a3}
B ITE Ao AZ 59 F PPSV23L2 47%, PCV132 3.3% oA HFo] ¥rAetA 1, COPD E4J2tsk=
T2+ 81.3%, 23.6%= T 0w, AR Fl5HA PCV137t £ A7+ BT, ASFAA HAl7} o
T HAS Zo] oS ] WA T) Pyl Bate] AmE gt Aol ASFAA WAIF} PPSV23S
29t 3 7 FE019 S o) v sl o] ¥H|E5A (non-inferiority) AFS w5191, S0 32 ¢
Eokslo] . WA T} QHPAS RISHATH. w]= FDA oA A& %1% PCV159] RCTY] A%, PCV159t
£ PCV13& v 2519 W], 9 ZINprimary outcome)Z PCV13%} shared serotype? 3% H|E54E,
7FA] unique serotype2) 73—?— 2 AX(superiority) S EQISFHTH".
A7 = 7tol=akele s 654 oA FAF W]l AgolA PCVI3 FE & 14 ojAe] 7H4&
A5l PPSV23S AEstL 65*11 oA PPSV23& W2 73 = 0]% PCV13E FF, olF 140l 7148 =1
PPSV23Z A& 237F HEY 1142 59 ol 71l HESHES girh. COPD $AH9] A-¢ 1A+l siid
st PCV130|§ PPSV23 <2 HE< darsty 72 24 ld—% F= AZ A3t} 654 o)
A 54 ol 24 £31 654] 0] %2 18] o FEL AT,

u]% CDC 7ol =2feloli= PCV 15, PCV20 A% A7k 7k5|9ich. COPDEA Skshs 19-64419) A9
PCV20 ©5% = PCV15 19 ¥ PPSV 23 A, PPSV230]¥ PCV20 E+&= PCV15 AE, PCV13 &5 FF A 1
Y & PCV20 E&= PPSV23 AHE, PCV13 & PPSV239] AHE-S adt 49 654 ol AB7t et PCV20,
PCV15 #A1& A Q5 7|12 = 7to|Eakely} Bhsitty & 4 9t &5 = E9lof wkel =y COPDE
2 WAl AE 7to| =l Fgo] aszict.

o o Y m

¢

[©)
ol

)
d

.

)l

4> 7|E} Al

Tdape $elute} 712 B4 oo R AelaEol 2314 204 o4 Tdap 13, Td v 104 vie} %
3395}5], o]z COPD BN A= s} AFHeh. COVID-19 WAL @) 24 7hol=2}elo] wa} COPD
Az o] WA o]9] ek WAl el o E o] £3 IS Aok ek

ri?l‘ rulo

at
=

s

=1
=

COPD A5 443 B2 Folo] ohsts YAsha 419 A FASH Zo] a5, ol 18] WAl 4
8 5 271 292 I} COPD 519} A2 FaA71E ol FRskeh, Bo] AR ATTE 2
o g 1% WAl HES LE COPD Aol 4] Ashol Fek. 5 @72 A WAl F1] £Yo whet rfol=
Zhel Ago] "o Aow WAl
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New Treatment Modalities for Patients with Chronic Bronchitis

Chronic bronchitis (CB), a key aspect of chronic obstructive pulmonary disease (COPD), leads to
lower quality of life, increased exacerbations, and higher mortality. Managing CB symptoms remains
a challenge in clinical practice, prompting the need for new therapeutic approaches. Studies have
shown that treatments like metered cryospray and bronchial rheoplasty can improve CB symptoms and
lung function. Additionally, other techniques like balloon desobstruction and vagal nerve ablation have
shown beneficial effects. Icenticaftor, a cystic fibrosis transmembrane conductance regulator (CFTR)
potentiator, showed improvements in various COPD symptoms and lung function metrics. CHF6001,
an inhaled phosphodiesterase-4 (PDE-4) inhibitor, showed a trend towards reducing exacerbations,
particularly in patients with higher eosinophil counts and a CB phenotype. Ensifentrine, a combined
PDE3/4 inhibitor, effectively improved lung function and reduced exacerbations in COPD patients,
showing promise for those with CB. Inhaled N-acetylcysteine was found to effectively reduce CAT

sputum and cough scores in COPD patients.

Corresponding author: Chin Kook Rhee, M.D., Ph.D.
Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, College of

Medicine, Seoul St. Mary’'s Hospital, The Catholic University of Korea
222 Banpo-daero, Seocho-gu, Seoul 06591, Republic of Korea
Tel: +82 2 2258 6067, Fax: +82 2599 3589, E-mail: chinkook77@gmail.com

1. Introduction

Chronic bronchitis (CB)= chronic obstructive pulmonary disease (COPD)9] 593t #3dE 59| 5l}o]
o}, CB $Ah= 1% A 92 SkAto]| vlsf| 4F2] o] "olA a1, §/d3E A5 FAsH =9, AFgE°] 5715
Al "k AR J4 ARA CBEARE 1% &5, CB 342 28sh= Zo] AZ4Hoh 47 g2 H97 gt
Z| CBofl dish okt 2| & #rHo] /i = 1 §lo] o] & review off Ha1A} g},

—@



H2 M2 Obstructive Lung Disease) Volume 12, Number 01, January 2024

2. Intervention

Garner 5'2 prospective studyS 5519 metered cryospray’} CB 342 7/AAIZ 4 22 Ho] F9
t}. COPD CB &Ato|A 7| A WA FS E319 liquid nitrogend EAFSIY] goblet cellS wtaA17] A3} St.
George's Respiratory Questionnaire (SGRQ) A7} 254 7HA= et E3L Qu] 9= {759 A= T
Zr=]9itt. Bronchial rheoplastyS ©]-&3F multicenter trial 3% ¥R E Q) Valipour 522 7| HA YA
2 0]&3}9] rheoplastyS A3 23} COPD assessment test (CAT) 2 SGRQ A7} 9lu] QA 7fA=A
goblet cell hyperplasia 47} 7JAES BojF9ltt o] F7H4] Al& o]99% balloon desobstruction®]t}
vagal nerve ablation® £& a7 BojF9r}h?

3. CFTR activator

COPD<+= heterogenousstH thet 4 o2 IdE 4= ok @A 722 COPD A5+ 34 43H4
9l =¥ YF=2 AJPE 1 A& COPD ¥ mechanismo WA AUA| ¢t} CBE of/|sk= 8 7|4 F cystic
fibrosis transmembrane conductance regulator (CFTR)?| It} CFTRE] 7|5°] A3} airway mucus®ll
0] Hoj27A o] mucus’} thickd| |7 E|1 vjZo] & ¢t=lo] CBE ofF7]sHA Hrh.* COPDGene cohort
£ o] g3t AT CFE FEsl= /4R Hol7l COPDGeneolA CBLF A= o] gleo] Ry Eict’ 2
CFTR potentiatorQl icenticaftor® 44 A7 Axp7} A HE YTt Triple therapyS 93l 91 COPD A=
< o2 2457 A3t AollA] forced expiratory volume in 1 second (FEV1), Evaluating Respiratory
Symptoms in COPD (E-RS) 71&/71¥/34, 85 &= AHE, fibrinogen®] icenticaftor®] dose®} correlation

2 2o F9

4. PDEA4 inhibitor

Roflumilasti= CB &Ato|A 374435 HAaAIZlo] 2 4 A Qloh. shARE T A+ Ao H=d
roflumilasti= 7]& ¥¢2% 83} o]Qo = CBEALY] 25682 FIAIZ 4 920l B E it 8079 CB type
COPDE 5-E3t randomized placebo-controlled trial 2¥Ho]] 2J5}H roflumilast wo|A] placebo Ol B3]
53m2| 6RH 3 A9 |-ogt F7Ht FEE It

5. Inhaled PDE4 inhibitor

Inhaled phosphodiesterase-4 (PDE-4) inhibitorql CHF6001%& formoterol©] add on 3 ] &35 93
St A YAF A7 A3 Eict® Moderate to severe 2F8HS 24438t A3} placebot]H] CHF6001 oA o3t
A Aol BF oy BAFCR ou|A = At SHATE subgroup w404 blood eosinophil®] 1507) ©]
A}o]31 CB typeQl -9 800 ug bid w4l 73.4%, 1600 g bid w4 59.6% -2Ist o5} 7H4A7F &= it
7]& roflumilast oA TREIND 7370l 52 F2-G-2 TEE A Adh

O
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6. Inhaled PDE3/4 inhibitor

Ensifentrine< anti-inflammatory 2 bronchodilator 3} 7141 )%= PDE3/4 inhibitoro|th. < 34+
o)A inhaled form2] ensifentrine®] COPD EAto|AA £& av= vepgo] SR eIt 34 o7, &
ZH9], olF WA, oF iz A4 AFoA endifentrine FEV, S 251 MAARA L A4S fo514 &
o Fitt. 53] o] YA|= 7129 WdATlA E-RS 713 2 71 A4E FsHAl AAAAIA Fol &1l H A
w2bA] CBE 553t COPD AtolA g FAI7 2 E30] 8 AL 7|tdrh. JA| 933 59 7282 &
2= 7] gkt

7. Mucoactive drug

N-acetylcysteine> @4 COPD A o)A E5HA AH=ar 9l Aot} SRt A+ ekAI7} obd inhaled
form@] N-acetylcysteine®]| thet &31= wo] A& A AA] Lo}, 2L ol A A|3YE prospective multicenter
clinical trial(NCT05102305)°] @24 inhaled N-acetylcysteine2> COPD 3A}9] CAT Ad A4S F-os5H
TAAA FAct T3 BaselineH] CAT total A9} CAT 714 HAS+E 5951 TAAA Fo] R E ). 12
F70 N8E AolA kAQL T AZeh g2 WA E R] okgket 1O

8.LAMA

Taskin52 SGRQZ A 2] CB 550l @} nebulized glycopyrrolate®] &35 EA313 " 7]&0] A|P=
125719] GOLDEN 3 ¥ 4 A =5 A3 A3} EXACT-RS 7142 CB ¥ H|-CB 1§ E5ol4 S B
O}, CB AT BARLCE |3 7j4lo] #&E It oyt H7]5 /A 2 SGRQ 7412 CB o F-< A
Qlo] f-olgt 27 Bt wetA nebulized glycopyrrolate2 CB BAAIA o U2 4315 7|8 & 4 9
Ao, CB7} obd SR A & ARGl & 4 & Ao AtaE

9.2E

Metered cryospray, bronchial rheoplasty, balloon desobstruction, vagal nerve ablation¥} &<
intervention®] CB $4+& S AA|Z ). CFTR activator, inhaled PDE4, PDE3/4 inhibitor 5= COPD CB %
Ao A £ a7= B oJF} Nebulized N-acetyleysteine®= COPDZFAF] CB A4S NAAIA FU et
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