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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&
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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
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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
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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] &
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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
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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

¥
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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},
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