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o EG o)E SIS A FUA, ATA, FAA, MAA 5 chFsith o] F F2 ASSHE FUAE

A AT DA AFgsHE IS0l ATET glon], o] FAEL ATAHEA (pro—eosinophilic) 4
olEZI]I IL-5 5& mHoR o AESH AAo|ct. A antd-IL5 FAZ mepolizumab (AEF: w2zt
ZF, Nucala®)& HAF=R 3} reslizumab (AIEY: 4179 F, Cinqair®), lebrikizumab(FW ¢12) 5ol 9
3, anti-IL13 FAZ tralokinumab (FW §12) Z benralizumab (FU ¢12) 5ol om, anti-IL4 &
IL13 A2 dupilumab (FW otEFmRegt 5<l) Fo] nu] FDAA FA=HAAY 5 A2l Fo A
.

Mepolizumab2 AlAl %9 anti-IL5 ZAZ <17+t @-E23A| (humanized monoclonal antibody,

IgG1 kappa)ol™, ®] FDA <l oJo] Zuje A= 2016\ 49 ‘A& A& Al @F DA 150 cells/ul ©]
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Dupilumab (F2&%, AE9: FOHE zZg Z, Dupixent®)= IL-4R e JAAZ 2018 10
FDAoA ‘124 o4 4] 2kzte] A 7'o FRI=om ol o AER] odrt o] Al I &
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Revefenacin (| vHA, AFY: 482 SYH, Yupelri®)& Hz9] 14 13 5§ 259 7149
Fo7kd APAIRA, 2018 10€ 1] FDACA TgHadude sxsS f fALHAR Sd=%Ue

o Sl s obd A NEA] ket
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Al oFgto] WS Zo|HA] H7]5-& THAXITh of&d ©EQHof H|o] HA FAT ot S TAA
711 {715 SHA7IH FUSABAL] ARE-S FAAIZIAL ICSS] 852 &Y 4 Atk 535 F oA A&
A= A7t AFEolr] Helol] A= +8EE =¥ 4 U
SULABAI= formoterol®} salmeterolo] ATt o] fAlEE 7|¥A] FHAR 7= AF55 ASE &
A7t g7 wReof A4 SxjoA dEo 2 AM8sEA] ok ICSeF ®HSE Al 7P @A o|tt Salmeterol ¥}
formoterol 7|2 2 ket 7|1A] = A= FAFSHA| T, formoterol©] salmeterol ot 2§ A
Zto] mrgt SAF oYt HAE ofYef SAYSAR AR 4 Utk
SULABAS] RHzrge AMIAY 2=, AT A, AZFESFT 50l oy AFAAREG B2Fgo] o &
o} E3F SUSABASH SLABAE AR Agotd Fdjdor girt @ 4 Atk
A AL
« SFEZA 58A ZIA (leukotrienene receptor antagonist, LTRA)
SUWoll= FREA 84 AFAZA montelukast, pranlukast, zafirlukast 5] Sitt. o] SFAlE2 <F
7ve] 7132 2 autet @A 71HE Eola HU|sE THAH, 71k 945 9 d4 o3E AR
mebA AS 2S5 HA SAte|lA ICS Al AR o glou, LTRAS o5 ARE2 8% ICSHET a3
= Aot kAW 7] 2 A 7oA ICSE YotA] LAY AHES 4= gl AL, ICSo AHgh 7288 H9l
2 2 2T HEE R @A 59 A 7] fARAERR AT 4 Stk Eo] ofAnd il
A A oA ES] o] d 4 . o] ofA|e] BALL FF, oA, 27 5 e 54
A F2F-go] uj¢- A FAAZE &+ Qrt.
acebrophylline, acepifylline, aminophylline
XEAARZA Bl dgt A= ot
H2] ¢t gAEe] tialA

rl

theophylline,

MethylxanthinA| 2FA]
o= Methylxanthing] A2 A
bamifylline, doxofylline 5°] It} o] SFAELS 7|7t AHEst
1212 2 AAZA 0] A2 AgtHoltt, six|gt ICSE AHEsl:
A= -igragiil= g

o]
=

F7t PR A
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FUSABAL Aol 4 otsh A JE HAE slelAY 598 A4 B 25 A HH2A
AxpH o2 ALgE 4 otk BUSABAC] ALgol Z7ISHRI(SE] T ALgSHE A9) A BAZ Rolk A

= JEstojof gt} ERF FYUSABAE ARGl SZ20al A& W-gg Holx] ¢fed d@7]zke] OCS

SUSABA AHE 7] (metered dose inhaler, MDD+= A2 91gsHA= &2 A= 54 osol| AR

Aem, HlEeto] A (nebulizer)= BHS AL A= I4 oole] AMgshe Zo] FHdH.

ok
4>
o

= 3% A4 28L 9% 37t oH

« & IgG A (Anti-IgE antibody : omalizumab(Zg]¢], Xolair®)

Ol

Omalizumab2 20079 =] <& 2 anti-Igh IA2 EA gk =7t st SFAAA Alt4]

r

o7 AT £ e Hxo AETH AAlClty. & oAl ICSeH LABAR 4] xHo] =z dn @3
IgE7F A5 Eo] e AT dH=2r14d A o] A 5 qlow, F4 oEl A AMg Sl 3
AHRo|EO] &S AN B oFA|l= IgE9] Fce 484 I(Fce RDT Agst= B0 g5t d%

EE
o
_12
@
au)

W IgEe] 25 W5 IgEet 8419 Zets ahdsto] dFAze] 23t

o AF AHRO|EA(Oral corticosteroid, OCS)

Aol zHo] A X oF= 49, OCSE AVIHQF o) AHgsHs 497t oleh. Te Harge] 9

—_

ol 77| ol 7Hedt A7 AFE-S mlsfiof dtrh HA] Sxfoll Al OCSe] Agef Hs] &7]|7F ICSe] At
go] @& A|F(therapeutic index)7} © £& Zozg &ax Q. W A7]|7F OCSe] Abgo] = Q35lrtH,
Al B8-S Aadtotes L ojof gt
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tiotropiume F7F Al  H7|5& AR H4 ek fdol B2 I35 HA e tde=R 137t
tiotropiume ARG Al H75& TAARCH ofste] dS 21% AaAZH. wrebA, ICS/LABA Agol=

Z 2Ho] HZ| e HA SAFolA totropium®] F7HE AHT 4 QU

20149  GINA(Global Initiative for Asthma)ellA] H4]2 WAZIEHASS EAHOZE st= o|FA
(heterogeneous)@groletal Holotal Qi Ao et AF7F P AA dA] apEo] A5}, A4 ¢ 1

Bl oA fFAMS Hol= 49 Al FAY (asthma phenotype)’ 0|2ty E8= FHCE 77 =1 9

A4 BAYe] ohE A@PAL AP kAW, AY A@AHe] G2 A=e] BIoky Az v
a4 B2t WA B4 R 10~20% FEE AT oldF FAEL T§F EUL

AT S Well M2 A=

sk

Blzol=ot M4l AH=olEE Hag she A97F ®on, oz <l
Hredo] = 9k Arefolct, oo 20141 ERS/ATS(European Respiratory Society/American Thoratic Society)

A £ Aol gt Aze Fols ANGUA AR AAE A2 Aagon Agstn 9t

 Anti-IL5 @A|(anti IL-5 antibody)

Anti-IL5 @Aol= mepolizumab, reslizumab, benralizumab S©] SQlth. [IL-5+= 7P A
AT po|EFRIO R AT A&, B4, Ao Fad A%e itk Ani-IL5S I oATA

=
@S2 Hol= At(eosinophilic phenotype)oll Al 54 =, A4 ofste] A4, H7ls /A 5o adE

Benralizumab(Fasenra®)-2 1L-59] 484 gt AHY(L-5R q)o] Eold oz Adsts G223 HA| 2 A

20179 w®] FDARRE ‘S4k4 ZAY (eosinophilic phenotype)& FHISE 124 o|4e] &35 AA &xpo] +

7} 62 2 Z(add-on maintenance treatment)’ o] &<lE gt o] AL IL-571 849t AFS Hofst
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71E9] oAk FL 71l Frtsto], FAfEA ME wiZld AEZ=A (antibody dependent cellular

cytotoxicity, ADCCO)l|l OJsiA Aot S FF9] MREAEALE Fieshe 7w d3A Qo

Eosinophil
Bona
nior
MArnow uge

Mepaollzuma P
I. o ‘l
E -'E.u : .

Reslizumab “_5 1;,aq|,

(e0s survheal
amau:hvalmnj
® IL-25, IL-33,
— TELP
S o \\
Stimulation @
Tissue injury —_—
Infections = . = |L~4 B-subunit ||_ SR Secration from aosinophils
allargan B L Cylotoxie granules: EPO, MBP
‘ ' \ Y gr M ', b
# ’! e ECP, EDN
& RANTES Cytokinas: IL-2, IL-3, IL-4, IL-5,
@mﬁ“’d‘m L) 1L, IL-8, IL-10, IL-12, IL-13, IL-16,
e el}!axln ’ L] IL-18, TGF </, GM-CSF, INF-¢
L3 Chemokings: Eolaxin, RANTES,
MIP i

Lipdd mediators: Leukoirianas,

B-subunit ( IL- 5Ru
Ecsinophil PAF
Meuro mediatons: Substancs
P, NGF NP
Basophil Banralizumab

Mepolizumab, Reslizumab and Benralizumab(Z% : .www.dovepress.com)

. 7

IL-13 8417 EA tralokinumabd} lebrikizumabo] 491 Ax} Zof 931, daclizumab2 ZFAISH=
Aupo] [L-2 84 AFEof 28ste 1gG &2 A2 HA] 49 f7|5S TG d4I+7T

AT

1. mZaF%(Mepolizumab, AZF: FZa F, Nucala®, GSK)

Zrate [L-5 Z23A 2zt GEZ2A|(IL-5 antagonist humanized monoclonal antibody, IgGl

T

kappa)=2A] 1] FDARRE ‘TAL T HY (eosinophilic phenotype)S FHISE 124] olite] T5 4] 2kzt9]
F7} 2] & (add-on maintenance treatment) "o FIEoH, 7|E A& A=A FA FF A

= B8E 7 @A AE & ok ool {FREOANFAEMANAE ‘FTF =254

il

AHE =
A SHE

(refractory) @A4HHA] A1 AdQ1 €219 571 @3 (add-on therapy)’ & 5Q1E 3t

SN ME= ARl FF SATA 2 (severe eosinophilic asthma, SEA) X =A2 ‘Z=m A& A EF
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AAZA= FLoHA Qur2 Aot & o= o2 FH9 a4t Ao Azt 4 718A 5
T2 A &0 (status asthmaticus)@] X =5oll= AlgHdo|tt, & A= 100 mge "f 45 13 diEH Y

B2 S wsFA,

stol IL-5 Asdgs B2do 8 22 470 BJEEL Ao metd, MolA 1L-5% Zststel
SATA GEe AAAA BA9 osts AaNFT AAle] AL ALY = 4T 4, B4,

LS FUskes FLJAAR IL-57 1 #8Ao Zetst= As "ot 95 =5 Foftnt.

2. #AZ&2FH(reslizumab. AEF: Aol F, Cinqair®, F=EHD)

Aflol= b] FDARRE ‘54 EHA Y (eosinophilic phenotype)S 7HA3L &= 184 oA+l F5 A4
219] F7Hadd-on) RA A=of FRIFgtor oA AloA 71E A= HHEoHA 2E=ZA] &

AT A4 AR F7F RAHER AF Al @F DA 400 cells/ p1) ol S A= St

ri

fo

rr

==
NS

of ofAl= Tt 184] ol 5 A X

-~

o R

BN

FAaHor AAGEHM, Aol 71 3 mg/kge] &%

o BT AHe] Amet FH WA 55 B

o2 0] 45 138 AWFEAsor A9 o2 ¢

EH Al
Z=A | (status asthmaticus)?] X =®ofl= AstAo|th TS 2 oFA|= AWl (intravenous infusion) . 29F A}

A

o
i

sk

| & 3 43 AWM AR(intravenous push or bolus)2&= AR & 1 ofpHEAAE Festr] 9

3 o= 7oA AZ7tel s AbgEofoF jitt.

o] oHAlE AZFst & IL-5 ©EE A (humanized anti-IL-5 monoclonal antibody, mAb; IgG-G4
kappa)=2 HE 7 AZF IL-5 39D10 A FHA A E I (complementarity determining regions, CDRs)&
ekl ok &2 ofAl= IL-5 22l Sl 5old FUEAF(epitope)oll Bt o= S 7= 4

Z(eosinophilic airway inflammation)& ZpeHgich,
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X reslizumab

- _— o ooth muscle cells

. Allergic eosinophilic airway inflammation Eallergic eosinophilic airway inﬂammation’

Reslizumab Action(Z*: FDA Advisory Committee Briefing Document)

(m] COPD
COPD ofA|l= A 7132 &4A, AHR2o|=, phosphodiesterase4(PDE4) A A A= LRSI} 7|32 3
A= COPD A &mo] F4 ofAlolw &t 9 H2g 55 ilgste] SYAE 4 AR A&5AQ1 4

2HZOlEE H7Eo] B4 AS5A9 60% vl A S =4, Hrylsy 4o d 4 F4 ot

AL 9o [CSAE-S 2718 4 Atk T COPD @AolA] £ W A7 2dzo|=o] 477t o A

oo
rlo

wgsHA =t

5

PDE4AIAI= FEVIO] 44 5219 50% miwtolHA 7| @At ofspg o] Sl eatol A 4t

Hel opAe] F7kste] AgF 4 St

@ ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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7182 A= &Y HE-22-8A (inhaled 5-2 agonist), &% &ZHA|(inhaled anticholinergics),

W 2 2l (methylxanthine), 7]3A] 24| ¥ghQ ¥ (combination bronchodilator therapy) 5©] 1t}

hyperinflation)& Zo|m, £5%52& PN FEVIY AH FEz e55ele] P4 A= 958 4
L 9o
1 BHA

1. WEe}-2 Z-8A (-2 agonist)

ZY o= SYUSABAZA  salbutamol(albuterol)o] A1  SULABAREA indecaterol, salmeterol,
formeterol, vilanterol®} olodaterol 5©] It} SFA|Tt salmeterol, formeterol, vilanterol & olodaterol2 T

£S5 174]; A7H5];q 01-01-1:1r

IIIO]I

QISABAL =4 AL 93] WQ A AFESlT, SQLABAE FaRHoz A}
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Agol ¥ Avbaolt 5 FUSABAL FEVIS SAI F4E AHAZ & dlo] B4 28L S8 Ba A
AgF % otk EYSABAZ FHHOE AF 4GSt ARt EYLABAS FHHOE ARgek o] o

g Al g A= o gapA ot
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™, Bzgo] Z718 £ glo] PUSHA| Pth SALABAES SULAMAS! tiotropiumo] HIS| ZA4F, 49
=
[e)

orslE 4= Qitt. o] Ao Aglol 118307 A giate LQlofA A A (tremor)o] AT 4 Qitt. E3h
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AZEIEZTo] YL ¢ = oluAE A AMgcts Aol o ALt Ed FES Al ASShe
7% 4733 (tachyphylaxis)©] g & Qo
¥ Olodaterol
lodaterol2 24A17t A& HEl-2 Z&A2 HEl-2 £8&A5 &5} 6ol SBA G &4 (stimulated G.
protein, Gs)oll A@5to] adenylyl cyclase(AC)E SHAIZ|2L AlZE W 224 AR cAMPO] SEE F7HA%]
t}. o]o] cAMP-dependent protein kinase A(PKA)E SASIAIA AME Wl U= o8] FRE AAISA7|
myosin light chain kinase®] A2} MLC phosphatase®] &S Fxdto] FFHoz ASMES FFA|FITE,
o2 # PKAE AZ Y Ca¥ &2 AT AE W A4 ez Ca*'& AdAR.
»&>»ﬁ»9”?5
RRRRRRR

R RRE,
, RERRRERRE

Inhibition of intraceliular Ca** release
> Sequestration of Ca

into intracellular stores
Olodaterol: Mechanism of Bronchodilating Action.(Z*: www.dovepress.com)
&2 A A (Antimuscarinic agent)

SHolle SYUSAMARA ipratropium®] Q1 SULAMARA tiotropium, umeclidinium, aclidinium 2
glycopyrronium F°] Ut o] SFAlEL 7|k BT M3 FA7FIA F8A o] tigt acetylcholine(Ach) 2]
182 4% aaE 2deith B3 FUSAMAL AQHoR uFAAL o 7|B#A] £ &

Qe A 417 84 M2E Atdeith. SULAMAE M3 FA7MAA =840 of

FA7EA gAete] whE SielE Sl 71 S

C ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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78 WAt o5 WrEH 4R, 7k

1o
olok
Eh
2,
10
:?L
b
k
c

=)
-IN

Acetylcholine 7|=9] 7H7H417] ek
o = Et FO acetylcholine> 712§ 752 & AHA|7]=H], acetylcholinee] &Jsf =%
71k F&(airway smooth muscle, ASM) 52 F=2 ZHA FA718 M3 84 Ao o) o]Fojx

ct.

gdste E94 FA7H M3 84 71k AlZEr Gq B Aol Zetsto] phospholipase C(PLC)

il

M W 22 wlXAQl inositol 1,4,5-trisphosphate(IP3)¥} 1,2-diacylglycerol(DAG)E A AIZITh THA]
DAGE protein kinase C(PKC)E &4} A|A Ca’'of] tigt ASM 7|39 Wg s Z7HAFIth §Hd
IP3% sarcoplasmic reticulum® Z& HE Y Ca? AFARHE Ca?'9] WE o]5S Ed) Ca’' - &4 7]
TR $ES R 09 cytosolic Ca*#Fo] dAt F7H= Ca” —calmodulin complex, myosin light
chain kinase @ actin—myosin 57|79 A&5HQ0 SA3HE AlZltt. E3F COPDolA M3 484 2%
ANsAGARS] BEAZI $£8A9] AFEH(upregulation) A¥H FAZEL M3 849 #EHE

(overexpression) 2 Qlof| 7| #2454 A4 1S oS S7HAXIth

=

FUSAMAL 7|84 g 2§ Aol 8AZF Hmeln], FYLAMAL opAle] wheh 12417 Ei 244

e o Age] ans AT &

o
o
|o
l
o
oX,
19
ot
o
1A
e
1o
oy
P
oN
o
"l
B
1o
i)
}Ol'
_L:
fijo
N
o

LAMA 3 aclidinium-2 tiotropium¥} H|&=3h 4=F9] P 37t Q. Aclidinium¥t glycopyrronuim

& W75 sEEwe] AL towopiumit AT HIE Woln XY THE AESC| HEdL we

olct. Ipratropiume £gtoll}t 4 e Ueh|E ot FHH0R Agate

2Nt 815} 9k,

% Tiotropium

Tiotropium> 7]=9] 27t M3 8Ao] &2 st o=m Aelsto] 24A3F A &5HHA A2 W 27

WA o] BAEE Aot AoAG AR BAS Aderh WEhA tiotropium®] FAZF M3 4849
A2 [P3-9]E4 Ca*olzel 93t 7B{AFES AnyoR aAdstnz 7|HA oA 7HF Fagt o
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Tiotropium

DN NN N ,\\

)
(h(s”f\x

PRRRRRR

1
\

85 5§ 55 55 60 5§ 65 65 §9 6§ §f §§ ¢
»)\/ \)i' s>.) 1>/ o i>i' (Si’ s>1> (2 2( .)1 './3() ()( f
LA AL LU AL UL UL (L
RPN

PLC

por- T\ ,:‘/’c;'-

Bronchoconstriction

Tiotropium: Mechanism of Bronchodilating Action.(Z%X: www.dovepress.com)

3. Methylxanthin#] 2FA]
acepifylline, aminophylline,

A =

A2 A theophylline, acebrophylline,
| oFAE2 SJLABASH B8 Alole FEV1Y &8tgto] on

Methylxanthin7|
ANFoY H7)s9e Mde Holz ¢

U oll=
bamifylline, doxofylline 5°] St}
A-82F thiophyllineg Fo

5%

1 [e] i L.
= 3¢ 34 93 g4

ol

As|glon,
.

4. WA A FFLY
Agshe AR Bage gde &
=

SU712 =] o

olfA Z|®A T B FeAlE

AHERE Z9-HTE FEV1E F4Fo] /RSt SULABAS SULAMAZE ool
SFA|7F AREE L QiTh.

uebA SYULABA =2 SYULAMA Ftoz FAfo] SAEZ] of= 2AEoNA FULABACH SULAMA,

S ULABASL theophylline, &ULAMAS} theophyllinedt Zo] A2 o2 <AE 7he] HAQHS T & L

o} 59] SYLAMASH S24AITtLABA HEX 871 FULAMA E+= SR24A7TLABA @E2mHT 7]
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= J|HE 71 AHRo|EoE &9 AHREO|E(inhaled corticosteroid, ICS)2F A AHRo|E

(oral corticosteroid, OC)7} it} ICSol= ©dAet ICS/LABA ESHAIZE th ZuUje] 7lo|EztelofA

N
o,
s

COPDO] 1CS = OCS B ALgL 4 U faso] o] Wol P40z Agsld orech o

ICS/LABA EgtAl= &= Aol vls) w75 ¥4, 4 2 7ol aypzeldt.

ICS9] B ALg-e gioF 2o BlalA M7)% Aol B4 ofste] Fa] GvtE HGAW 1 Fd}

lo
rst
Fol
i)
f
i
o,
N
P
_0|L
%
fx}
=i
ok

A AL 71EA FFA ] v ¢-dstA] o AFFES] Hiok

=

EIO[(

F71ZE 1ICS Ame AEHY H7s g4 AAde Bolx] ZsHilH.

OCSE @4 Al COPD Sl Fdaka] stk Jeit 8¢ A=ol= B7sta S4o] 49w

o2 AEe] §le 4¢ A7 LERo|E BRF 4 9lon, o] By Havte] §FOR FAsof Qi

» ICS/LABA

Yol ICS/LABA EFZA=A  Aleeto] = (Seretide®, salmeterol/fluticasone), A1H] 3 E (Symbicot®,
formoterol/budesonide)”} 12, COPD 3} = FEV1o] AHArd|=2]2] 60%°]HA COPD ¢tslrp e
A 3ol FH S &8 #Hrlsa 40 2 JfdstH, 34 ofgte] W E AAaAE 4

of A2 TT& ool w4 st A" COPD &Afol A FALABA T x[=of Hls| #H7]&

Mo

Wogre] de FYATIAL FA oekE AaARih E ICS/LABA EgAlo SALAMAE F71% 34 1
s B
=]

s A4 phosphodiesterase-4(PDE4) SJA|A|

=Uole 278§ AHA PDE4 AAAZA roflumilastZh lek. o] eFAl= cAMPE] tiARS ®alisto] Al

W AMP S koRHA TP AvE YL EF 5579 o5d et 4L oAk ank
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At °o] Al 7|8A] A= FEVIH 42 & ¥4 a7t vk 53] FEVIO]l A A529] 50% v

Rrol A RHZIBA At oFshg o] Sl @AM H Al oSS FAaAZI

@ Dupilumab(FFE 25, AE%: FOME ZPE 2 Dupixent®, A1) -2|Av|2)

FHAEE Hxo a4 AAQ IL-4Ra AAAZ 20181 10€ u] FDACIA ‘124 o) H4 &
o Amef A=A FUdle ok AZEA] ittt o] ofAle IXF TFEgGAYARA IL-4%t
IL-13 584 2gAE 73 Y IL-IL-4Ra o So]3 Agsto] IL-49} [L-132 AgHt.

Dupilumab

IL-13Ra2

Cytoplasm

No signaling

Nucleus

Transcription
I-——> Tu2 cytokines

o] ¢fAl= 20179 39 m] FDASt 2018¢ 3¥ ZWelA ‘FaxaA= Hds] 2AEA] gAY o] A
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A7 BYHA g FEECIN 5% okEnuRg 4ol Bt AR, o ok TEOR Er FiT2d
aod|zol =0k Wgom Fol' S8 gl
= 37t A4
57F QA AS Tria 1, 2 281 32 Uiro] AP et AS Trial 13} 20 AAAIE A sfjo] AT
2HZOIE AR B2 $34 B 32 9ol a7HE 18] olge] H4 ool W AT FAEel
Hodch. AS Trial 32 mid A7 2E|lZol=of FAHor V&G & AH=RO|=E AMgStl F7H4
gl 2A7} @ FHE BAE0] SEEUG. A LTI S5 e 4YL b} ZHTable 5)
Table 5: Demographics and Baseline Characteristics of Asthma Trials
Parameter Trial 1 Trial 2 Trial 3
(N=776) (N=1902) (N=210)
Mean age (years) (SD) 49 (13) 48 (15) 51 (13)
% Female 63 63 61
% White 78 83 94
Duration of Asthma (years), 22 (15) 21 (15) 20 (14)
mean (¢ SD)
Never smoked (%) 77 81 81
Mean exacerbations in 2.2 (2.1) 2.1 (22 2.1(22)
previous year (+ SD)
High dose ICS use (%) 50 52 89
Pre-dose FEV1 %{ at baseline | 1.84 (0.54) 1.78 (0.60) 1.58 (0.57)
Mean percent predicted FEV, 61 (11 58 (14 52 (15)
geehnep(%) (+ SD) ) 4
% Reversibility (+ SD) 27 (15) 26 (22) 19 (23)
Atopic Medical History % 73 78 72
Overall (8, 11, 62) (10, 13, 69) (8, 21, 56)
(AD %, NP %, AR %)
Mean FeNO ppb (+ SD) 39 (35) 35 (33) 38 (31)
Mean total IgE IU/mL (2 SD) 435 (754) 432 (747) 431 (776)
Mean baseline blood 350 (430) 360 (370) 350 (310)
Eosinophil count (+ SD) cells/
mel
ICS = inhaled corticosteroid; FEV, = Forced expiratory volume in 1 second; AD = atopic
dermatitis; NP = nasal polyposis; AR = allergic rhinitis; FeNO = fraction of exhaled nitric
oxide
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1. A24] ¢tsh(exarbations)

g% 24T 300/mcl o] 71AM2] AE dFe R °F AS Trial 13} 20014 M4 F
9ok tiH] DUPIXENT Fofto] §oJstA @ottH(Table 6).
Table 6: Rate of Severe Exacerbations in AS Trials 1 and 2
Trial Treatment Baseline Blood EOS =300 cells/mcL
(primary analysis population, Trial 1)
N Rate (95% Cl) | Rate Ration (95%
Cl)
AS Trial 1 DUPIXENT 65 0.30 0.29
200 mg Q2W (0.13, 0.68) (0.11, 0.76)
DUPIXENT 64 0.20 0.19
300 mg Q2W (0.08, 0.52) (0.07, 0.56)
Placebo 68 1.04
(0.57, 1.90)
AS Trial 2 DUPIXENT 264 0.37 0.34
200 mg Q2W (0.29, 0.48) (0.24, 0.48)
Placebo 148 1.08
(0.85, 1.38)
DUPIXENT 277 0.40 0.33
300 mg Q2W (0.32, 0.51) (0.23, 0.45)
Placebo 142 1.24
(0.97, 1.57)

AS Trial 2014 €% 24 712 Ao og ikt tiH] DUPIXENT Foiit9] HA] F5 o5t AF

2wl ARl fdETt fFolstA Wk (Figure 2).

Figure 2: Relative Risk in Annualized Event Rate of Severe Exacerbations across
Baseline Blood Eosinophil Count (cells/mcL) in AS Trial 2

DUPIXENT(n) Placebo(n) Rate Ratio (95% CI)
—— 633 321 0.54 (0.43, 0.68)

Overall
-'.é —— 631 317 0.52 (0.41,0.6%)
2 e 141 74 0.29 (0.18, 0.45)

g 2500
% y e H 145 76 0.26 (0.16, 0.40)
_;3.2300 — <500 —_—.— 136 68 0.37 (0.22, 0.60)
% ———— 19 72 0.50(0.29, 0.84)
§ 2150 — <300 —— 175 95 0.56 (0.35,0.89)
§ —— 173 84 0.64(0.41,1.02
o ——— 181 83 1.15(0.75, 1.77)

g <150
g — i 193 85 0.92 (0.58, 1.47)

@
+—DUPIXENT better Placebo better—
T T T
0.25 0.5 1.0 2.0
Rate Ratio —&— DUPIXENT 300 mg Q2W vs. placebo
—&— DUPIXENT 200 mg Q2W vs. placebo
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g5 24 300/mel o) eAE " em oF A WA A ofsh Ao digt AS Trial 2014 $]of

] DUPIXENT Fojto] AJZto] gt [ofjt 2tolE H 3 th(Figure 3).

Figure 3: Kaplan Meier Incidence Curve for Time to First Severe Exacerbation
in Subjects with Baseline Blood Eosinophils > 300 cells/mcL (AS Trial 2)
65m
60« | ™ DUPIXENT 300 mg Q2W (N=277)
==0== DUPIXENT 200 mg Q2W (N=264)
o Placebo for 300 mg Q2W (N=142)
~ S0+ [==0= Placebo for 200 mq Q2W (N=148)
32
T 45 e
$ 40+ e
:_J 35w
o |
> 0=
5 25+
Q - -
-8 20 - ™
a 15+
10
5-
0 L] L] 1 L L L} L] B L] 1 L] L]
0 4 8 12 16 20 24 28 32 36 4D 44 48 52
Time Weeks)
Number at Risk
DUPIXENT 300 mgQ2W 277 244 221 208 189 145
DUPIXENT 200 mgQ2W 264 240 220 210 195 154
Placebo for 300 mgQ2W 142 108 94 75 &9 54
Placebo for 200 mg Q2W 148 116 100 84 2 52
* At the time of the database lock, not all patients had completed Week 52

2. ¥ 7]°5(Lung function)

dF A 300/mcL o1Fe] ZIAA @S Hge® b AS Trial 13} 2004 1253 fiof i

DUPIXENT Fofgto] 7]x=]of o]t FEV1 w27} 2%k 2to]& HAtHTable 4).
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Table 7: Mean Change from Baseline and vs Placebo in Pre-Bronchodilator

FEV, at Week 12 in AS Trials 1 and 2

Trial Treatment Baseline Blood EOS =300 cells/mcL
(primary analysis population, Trial 1)
N LS Mean LS Mean Difference
Change from vs. placebo
baseline (95% Cl)
L (%)
AS Trial 1 DUPIXENT 65 0.43 (25.9) 0.26
200 mg Q2W (0.11, 0.40)
DUPIXENT 64 0.39 (25.8) 0.21
300 mg Q2W (0.06, 0.36)
Placebo 68 0.18 (10.2)
AS Trial 2 DUPIXENT 264 0.43 (29.0) 0.21
200 mg Q2W (0.13, 0.29)
Placebo 148 0.21 (15.6)
DUPIXENT 277 0.47 (32.5) 0.24
300 mg Q2W (0.16, 0.32)
Placebo 142 0.22 (14.4)

AS Trial 2014 1257 91efat dfs] DUPIXENT Foito] 95 o4t 71429 9%t FEVIZE #2lst

Al WA= At (Figure 4).

Figure 4: LS Mean Difference in Change from Baseline vs Placebo to Week 12 in
Pre-Bronchodilator FEV, across Baseline Blood Eosinophil Counts (cells/mcL) in
AS Trial 2

DUPIXENT(n) Placebo(n) LS Mean Difference (L) (95% CI)

o Overall ] 633 321 0.13(0.08, 0.18)

“§’ A 631 317 0.14 (0.08, 0.19)

% 2500 ey 141 74 0.30 (0.19, 0.42)

3 ——t 145 76 0.28 (0.17,0.39)

3:300«500 —— 136 8 0.18 (0.07, 0.30)

§ T 119 72 0.15 (0.03, 0.26)

%‘Nso_dw — 175 95 0.00 (0.10, 0.10)

3 ‘0—.—! 173 84 0.11 (0.01, 0.21)

‘; l ® 181 83 0.09 (0.01,0.18)

;g <180 —— 193 8s 0.06 (0.04,0.15)

«-Placebo better | DUPIXENT better—»
-0.25 0 0.25 0.5 ,
LS Mean Difference () e DUPXENT 200 mg Q2W v, piceti

T4t 300/mel 3 AS Trial 2014 5237 9JeFE o]

o]
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DUPIXENT Fof-9] 7|2 Z]of| o§t FEV1 H+#2|7} {2J§h 2po]l& H ith(Figure 5).

Figure 5: Mean Change from Baseline in Pre-Bronchodilator FEV, (L) Over Time in
Subjects with Baseline Blood Eosinophils =300 cells/mcL (AS Trial 2)

=&~ DUPIXENT 300 mg Q2W (N=277)
-3- DUPIXENT 200 mg Q2W (N=264)
-0~ Placebo for 300 mg Q2W (N=142)
0.6 p |-@- Placebo for 200 mg Q2W (N=148)

LS Mean Change +/- SE (L)

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Week(s)

I 2

ool olahl 7 ANE BYTh EG AHR|E g0 Fiolr 275

Ha] S, Yupelri®, Mylan)

D-ltl
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it

m FHw| =441 (Revefenacin, A

AFA(LAMAZA 2018 10€ 1] FDA

op
AT
o
ofll
)
N,
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)
rSE

el Az 19 19 B
oA EHAEA Y HCOPD) BAES 917 7 LWAR SAsgon Fele oba A=A esret

» 57 A%

Ao SEH o] Hit AHL 64N G1A~88AD, FA SAEL 48%(H 1 53H)o|l o
A AFHE S gF FEVI 55%(10~90)¢+ FEV1/EVC ratio 0.54(0.3~0.7)0]gt}. F7}sto] 2kt
ICS/LABAE ARgsl9on AT 717 59 o] SFAl &S ARgshtt.
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AAE Ak (Table 2). 7Fg Wk &7 $utd 2zkgog 713 HITY, A7k 495, F5 9 8% 5o]

gt e,

L

2 A

o [e)
39 282

ojx

lom 7o) (paradoxical) 7]¥=] ZHgo] Lte}

Table 2: LS Mean Change from Baseline in Trough FEV1 (mL) on Day 85 (ITT)
Trial 1 Trial 2
Placebo YUPELRI Placebo YUPELRI
175 meg QD 175 mcg QD
(N =209) (N =198) (N =208) N =197)
n* 191 189 187 181
LS Mean (SE) -19 (16.1) 127 (15.4) -45 (18.8) 102 (18.5)
LS Mean - 146 (21.6) - 147 (25.5)
Difference (SE)
from Placebo
95% CI for LS - (103.7, 188.8) - (97.0, 197.1)
Mean Difference
from Placebo
LS — Least Square, SE — Standard Error
*n=subjects in ITT population used in the statistical analyses.

Trial 1014 1253 &%t YUPELRI Fojit2 flofz oiH] trough(H3) FEV1S] #olgt Wsls HAd

(Figure 1).

Figure 1: LS Mean change from Baseline in Trough FEV:1 (mL) over 12 weeks
(Trial 1)
200

150

I

100

50

FEVI1 LS Mean Change from Baseline (mL)

-100
Baseline Day 15 Day 29 Day 57 Day 85

Study Day
Treatment *== Placebo === Yupelri 175 mcg
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Trial 1 subset(@F-)ollA 84LA 24A17F &S+ YUPELRI £ f1eFa ofH] trough(A4) FEV1E]

Golgt W3lE B¢ oh(Figure 2).

Figure 2: LS Mean Change from Baseline in Trough FEV: (mL) over 24 hours Day 84
(Trial 1 subset)
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7184 A 5 U8 ABRAE L&F AR 24T T A FAAE T4 £2E0] del A

oo @A anti-IL5 FAZ mepolizumab®} reslizumabo] o]l ANE AT FT anti-1L4 & 1L13 &
Aol dupiluma(FE%: FoAE mg™t 3 Dupixent®)o] #] FDAo|A AL Ao 5<l&]Qlt}. o] oF
Ae A7t FEEGATAZA [L-4¢}F [IL-13 84 BEFAE 7HA = IL-IL-4Ra ol Eo]& Ag}st

ol IL-49 IL-13& oAget.

of SHAIL A ARSI fIoFE u] FF BA ofshgol folshl weronl, Hr)sn 14 23 1%
of o 4OV, BAT £A7t £ BN o AR 53] AT AHRE AESHs A4 @

e "o r fF Aol AHZO|E Gl fof tiH] 50% ol HAshal, AHEO|E 85 A

=
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