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n Biologic Therapy in Severe Asthma
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H| 20| =9] ARgo] 14of] 50% o] HastAY AESH AA| ARge] Q3 HA] T TR = Esta 245
A = AXE 55 Aoz Hoska Qlrt.” ERS/ATS ARA M ‘AR g HA'2 o 4714 % 17}
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Agto 2 A3ttt FHEAT 22 FAE At7|Ho] =YEHA
5440 g #Z9 HIFoZE I g Z7]4(early onset severe allergic asthma), 7]
T4l (late-onset severe eosinophilic), 7|4 %4 (late-onset neutrophilic) 4] Z-2 H|uld %
(obes1ty—related) o] 9ok.S” vhE EAYo| wet FEEE B S WA F(endotype)ol 2L B,
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T2-high endotype °l4+= Th2 AlZ°] ]9l group 2 innate lymphoid cell (ILC2) °l|A4] £H] %= interleukin
(ID)-4, IL-5, IL-133} 22 APo|E7IRI0] Fa3t Aehs F3stH, 7| A TA| 24 EH|== alarmins, &
thymic stromal lymphopoietin (TSLP), IL-25, IL-33 ILC2 MZE& A=5tc] T2 BSFARIETIR]], & IL-5,
IL-13 & Z7HIZIE Y [L-5% SAR9] 59, A%, AE] 429 Ato|E71lolH, [1-49} IL-132 3 Y]
9] #&A+EAE S7HIA BA7E 240 JAFSFES F=t) B3 [L-4= BAIEOA IgES AASHES 5t
IgEE HIRHA| ] Agtste] S 243} o7 Z-g-sto] HTNE S-S fEota, 7= B AoAE, FH
A 71 BET 5 SH3IXIT IL-13 GA] 7] BT AR e FH 74 /4d o] #ofgitt. T2-low endotype
A= Qe HE Aukinterferon-gamma)S A43R= Thl, ILC13 IL-17 € 1L-225 ¥dsK= Th17, [LC3 &

o] W9 9-go] XFHH 0|52 F2 5579 TV} AH| 20|t AFAT} Fo] 9l T2-higho]l Bls|AE=
oFZ] W5 XA 92 FEo] Wil A=A /Ee Ao A2 AR, FF5HA Y F3 v|FF R FF YU
3t At} AR o] QR JHolt

N
1

=0
>
it rlo
i)
e
rok
-
_I.a
El_4
01..
_P" 4

A
99l

s

oo

J*ﬁl—‘l
X

rBL' olN fol
=-= [

[N

l

3. d=HEH|

1) Omalizumab

Omalizumab (Xolair; Novartis, Basel, Switzerland)2 u]=+ A& 9]eF& QA 4] (U.S. Food and Drug
Administration (FDA) E%¥ A30= F3FHA ASFoR %"L% W2 AYESH AAolh. di#Al 34 o

Al EXTRAGIA = 85079 S5 HE7|HA A= i 4857 AP ==t 579 ACQ <
AQLQ(asthma related quality of life questionnaire) 2] &3} oF 25%—4 oFsigtA 3‘3‘.14—— B st} ? 3t
S 7|4 A sk (fractional exhaled nitric oxide, FeNO) (19.5 ppb ©]A), 2N SAF(260/xL ©14),
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@4 H= 22"l(periostine, 50 ng/mL °1’H)A7F £%E ¢ omalizumabll ¥H-&0] £941 F4 I3} ¥z w
ZA589irh.? o] % 8% Real-world effectiveness study 141% omalizumab A&-tollA 1270 €7F 250 ml
9] #7]%5 A} 59% F5ktA W 41% AT A R0 E AMLo] ZHAS B3l uf 9Jrh P

omalizumab®] #2802 uj W2 Q% (0.09%)F ohtEtA| A7t Halg v} 9lo] 27] Fof Alojli= 24
7t B9t o]Fof= 3087 FATH= AL ARSI A EEF 200390 1-34 AT HloJEE o]-g35lo] A3k
el 404 omalizumabg ARE-SF Ao A ZoFo] S H 117} 9l9l ot (R EF 0.5% vs. R 0.2%),
47 AT TR HolEHE F71%t e A7 IS E AFoNA FY @AYo g $HE Qs Ao eyt
T3 20209 E3HE EXPECTHTOI4 = omalizumab £9E W2 365535 AHEAA] A oA A4 7]
o] Yol Z751A] LL-S el5tirt.” 0|2 AR omalizumab < FDA pregnancy category B & 25

I 9lov} I E B5kal Ao A omalizumab AFES ARSI QA Yt

2) Anti IL-5/5 receptor antibody

® Mepolizumab

Mepolizumab (Nucala; GlaxoSmithKline, London, UK)< 1841 0|4} 34 55 HA] SEx1o] Tt =7}
A 572 591 ke okAo|t}. Mepolizumab2 IL-59 tigt QI7Hs} G EFAE SAA FS JAI5)
7 @A A ZAFY] 5 HAAIIT tEZRI 34 A9l MENSAIA & 1839 &% AH|Zo|EE ARG
o E7sta AR g gHEH o7 FA A3} A= A 534 BAES dA 2R mepolizumab
7Vt o 1ot vl st} Aldw(75mg AL 100mg HSHFADOlA 47-53%2] 54 2ete] A4as
BATHP(0.001)." SFA WEoIL} o] WAt 55 FAASIe] A9 FHFZLL 32% (P=0.030), T3} &
o#Z 61% (P=0.020)9] F4E Bt o]ejd] 479 A3t A4 24T Fo5HA A=, °F 100 mL 2
H7l /M E SAE U, E3F FFAHRO|ES EEoh= 55 HAGAE tF 2R 3 SERIUS AollA A&
oA diz2ol| w3 oF 50%2] AH|Zo|E g e 4= it (P=0.008).” o] F HAA T atE Fls)
7] $13t COSMEX Aol = T & 2% 172577k TE59 2™ mepolizumab Fo1& T2 FAE9] A7t
Yt oFsh SIS A7 0.933)], Aot A 27 adt F5osks 971 0.139) 2 FRIFHIEY BEgon:
A7 A, AAAE} 71389 5ol Ao Fogt STt o] NhE-2 WA EA] otk o=, A
71 REALITI-A @7-ollX %k 2187k 2713t 817 77% 2] o3bd49t 50% 737+ 2H =0l = Agads &<l

ST A2e olaike-2 BelsA ggier?

@ Resliuzmab

Reslizumab (Cingair; Teva Respiratory, Frazer, PA, USA)2 18A] 0|4}l SALA 55 A4l digt 7}
A7 2 52 T2 AHESHE A A o]t Reslizumaba IL-59] tiet QI7HS} GEEFAZ SAT A5 A42AY]
£ 89 BRIt} Castro 59 34 AolA] reslizumab2 & AEH|Z0|EE & 2 HE ] = T2 N SA
3715400 cell/uL o)) SHFer HA] SAtol| A fekdat vlwsto] 419 G4 23t Rl s <&
110 mLo H7]%5 AAET} L H4] B F43) 40 2 A48 Rl A 71E Ao BRI 18
1} reslizumab #EHI] FFAH 20| E o] High A+t ¥ 1E v 3t Murphy K. 5°] X383t 349%
AL (open-label extension) VTNAE 2471Y FABZS 51931, Castro & FABH 2F 90 mL 9] FEV1 7|
A 2 ACQ, AQLQ ZAS BT -2l3t o] 4uhg-2 TaE %] grotet >
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® Benralizumab

Benralizumab (Fasenra; AstraZeneca, Cambridge, UK)2 IL-5 849 ¢ ATl Agsh= Q1715 4&F
EZA0It}. Benzalizumaba A 9& MEEAHS S0 TAHL A ZAEARE FE6}H, [L-5Reod] (IL-5
receptor ¢ subunit)E L&st= A EZE F&Z 0 E A3} 34 A+l CALIMA ¢} SIROCCO oA = 374
F ol 59 AH R0} A&/ HE2 JRAE ARESHL Sl SAOIA benralizumab 30 mge 45 S
8F 7+ 02 ARSI avts v et P (7L 714 H2EY A $3171 300/l 014+ 73S <k 36-
51%9] F4 o8t Hlz o] ZHAE Bk 3 106-159ml o] FEV1 AA87E Yefi9lY, ACQ-6 © AQLQ A
9] Fo3t 345 Bk ZONDA AtolAE Al AHEO|E o& HA] SAES O E benralizumab
9] AH| 20| E g 8IS SRISII=H, A EA2 285 St f12ktel vl HAl AH|Eo|E AMFS ATt &
d < AUtk KB 75%, AAE: 25%, P<0.001).”° Het ofujzt A4l AHZo|EE EFL0l B7aty 34
oFslo] QI 7} fJeko] vls] ZASFATH4T 7HE A=A 55% A4, P=0.003; 8F 744 A7 70% Zd, P
0.001). FAT} kg ERlst7| £’ BORA AtolX& 685714 A 5199=H, 471 300 o4l 2k
oME 97k 0.53] 2te}2L, SARE7E 300 7wl EAEAE 0.7-0.83] 8He-S B ust)t?” I o]
Aol A 9 7] 7iA B 40 mLE 34 Aol vl A o2 @okot ACQ-6 2F AQLQ &= #2IsHA 7
AE 931, £5] T4kt 30070 o))l A4 B B3t £

3) Dupilumab

Dupilumab (Dupixent; Sanofi, Gentilly, France, and Regeneron Pharmaceuticals, Eastview, NY, USA)
2 [L-4Re oFH9loll thet Q17 S EFAZ [L-49} [L-139] &5 AA gt =R G 124] ol4ke] A%
A} 1,902 Ao 2 5257 Aahg 34 A9l QUESTOA X &7Al dupilumab 200mg ¥ 300mgS 25
A0 R Folsl9ly, g2+l 539 92 Fostiirh. AgtolA= Azt 3k&o] 0.463]9) Hls) tiz+
oA 0.872 FRIE ] oF 47.7% A3 HAE Bt 9] YRFH 3471 30070 o)/de] SAol4 &= 0.37
2 7P w2 oFehe-2 YERNTHP(0.001).0 ¥hH X579 4.1%21 52789] SRt A LAJZQ 2PN SATE
%7171 &R1=Sit}. VENTURE A-ollA= 21078 9] A1AHEO|EE B85 55 A4 EAIA dupilumab
2457 A @EAA BFAHRO|E e GE B1stuAt Ak o] AFoAE tRo Hlof X ZZA
BAFAEHROIE £58 RO FAAFAT RREE 70.1% Td, R 41.9% 74, P<0.001). =79 69%
oA AFAEZO|EE 3}F 5mg U|TOE AT, 48% FAL M= A F] FAEIH T A RFL 7ol vl
AAlLahe] W20 50% AR, W71 RIS oF 220 mLE BAE|le, AX|Hel TATEGEE Xz
2] 14% ol 4l Urebte}. A717ke] Qb B 3HE TASITAL S TRAVERSE Q-2 & 9657 SS9,
OIEFE-L 247} 34 AT O fAME HER AT ATt oL ARIIIEL 0.27-0327 2 WA $AE
3, FEV12 9F 220-330 mL 7HA1=9lct>” MELTEMI Aol A= 4468 9] SEatollA] 2 5171A] Z717k9] o
AT ok S B16tL, 7|29 A7 ATt FAFSHA sk v &S A7 0.58] A= B st

4) Anti TSLP antibody

Tezepelumab(AMG 157/MEDI9929) TSLP|| A sh= [gG2 BEE TAEMN, TSLP ~8A412ke] o2&
< ol HA9 279 $7] ¥k, T2 392 AR 34 944+ NAVIGATORE 12A4] ol 535, =
AR %= 1,061 A4 A5 oz F 5257 AP, A7 A4 A5 AlFFolAE 0.93, o

@ -
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Z2oAE 0.21 2 1= 0] oF 56% s} 74 &IHE B Pt (P€0.001).°" 3] SAH7E 30070 wlgkel 150
A OF 41% 9] o3} AR IS vt A EAol2kal T 4= JIThP<0.001). I 9ol H7]5-2 thx<2ol =] 130
mL FE= /HAE o™, ACQ-6 ¢ AQLQ E5F -5 4= et (P<0.001). SOURCE A7+ A AH|R0]
T B85k 3344 A 1502 e s, AAlo] & 2AE WA A AHRO|EE F0l= A H &S
Az} AASE AAE? T2y FTF AH 2ol ko] tig @ =u|= 1.28 2 ERlE 0] A ZFoA 4L

T A Zo|E £35S RO AAAIZIA] £} ot A AH|Ro|E 838 90% o4 E%1 TAF vl &2 A
F70] 54.1%, 99F70] 46.1%= ERI=]ch. DESTINATION Ao AE= A 10457149 A4 a v &
JI5H7] Y3l & 528789 BALE o2 AP 34F A7t FARRE FE 9| o]4ukgo] BRlF k¥ H]QlE
9 (nasopharyngitis), 471% 2&7|1%44E, F5 501 24%, 14%, 11% & B =gich. A7etshe-2 2 7|7Hs<t
0.42-0.61 & ekttt

Z2E

A4 A =m0l A BESH AAl= 53] 5 A AN At ARadE HoFa k. 23t 1EF
Y AHZO|ES} K& HER2 FAA Y ARl Bkl e 34 AShe sEEA g 9 &
i, 7 2EH 20|29 7|7 A2 T334 FAE0IAl A A4 B Sl AMgES ST
ZA3E 26Ut T2 A2 AA|9] 2 FAL o]d 5 HA &9 T2 4T W2 245t 54 9
£013, W75 JMASH, A LHR0|=E At AE 7P Ak B3 A4 o ARES A=
AA F omalizumab-> TJFE=2]7|9F T H|FH]F AT} B89 4355 7HA2L A dupilumab2 RHgH]
H 5T} v-g/otE T 17 5 T2 THHESE 3508 ANGE = Slrt. whebA SA19] HAo] # @7} 4t
AgS Aste] AEet B AAE Agdvtd A4y S Es oA 2 wste] @At 42 g 2A
= Z2= 7|ttt 8y B8]l FEeR Q1S d/dolA ERteA Aol oHE BT AL
A SN FESH AAY adE Wk 71E 2 FAQ WA ST 7IEel A =97t o

a3ttt &3 T2 low £IFF HAIFS 7= $504 SS9 A=l AlRbHo|Bz o] gxiag tii
o= 714 A<t AR FAEo] APHoloF & Aoz Azeitt.
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Table 1. Summaries of the pivotal studies and long—term extension studies for biologics

Pivotal studies
Outcomes
Biologics Studies Dose and A
duration No. Exacerbations Lung s L OCS
reduction function ymptoms o reduction
Omalizumab EXTRA 0.008 mg/kg 850 25% N/A asthma AQLQ 0.29 |N/A
of body weight symptom
per IgE (IU/ scores
mL) every 2 -0.26
weeks or 0.016
mg/kg per IgE
(IU/mL) every
4 weeks; 48
weeks
Mepolizumab [MENSA 75-mg 576 47-53% 98-100 ml |ACQ-5 SGRQ - NA
intravenous -0.42 to 6.4~-7.0
dose or a 100- -0.44
mg
subcutaneous
dose q4wks; 32
weeks
SIRIUS 100 mg q4w__ |135 32% 114ml__ |ACQ-5 SGRQ MD _|50%
SC; 24 weeks -0.52 -5.8, reduction
of OCS
dose
Reslizumab Castro et al |intravenous 953 54% 110 ml ACQ-7 - AQLQ 0-23 [NA
reslizumab (3-0 0-251
mg/kg) every
4 weeks for 48
weeks
Benralizumab |CALIMA 30 mg every 4 (1306 36-40% 116-125 ml |ACQ-6, AQLQ-12, [N/A
weeks (Q4W) -0.12 to 0.16-0.24
or every 8 -0.23
weeks (Q8W,;
first three
doses 4 weeks
apart) for 56
weeks
SIROCCO |30 mg every 4 [1205  |45-51% 106-159ml [ACQ-6,  |AQLQ-12, [N/A
weeks (Q4W) -0.25 0.18-0.30
or every 8
weeks (Q8W;
first three
doses 4 weeks
apart) for4 8
weeks
ZONDA 30 mg every 4 |220 55-70% 222 -256 |ACQ-6,  |AQLQ-12, [75%
weeks (Q4W) ml -0.55 0.45 reduction
or every 8 of OCS
weeks (Q8W; dose
first three
doses 4 weeks
apart) for 28
weeks
Dupilumab QUEST 200 or 300 mg |1902 46.6-47.7% [130-140 ml |JACQ-5, AQLQ, N/A
every 2 weeks reduction -0.39 to 0.26-0.29
for 52 weeks -0.22

@ -
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VENTURE 200 or 300 mg |210 59% reduction|220 ml NA NA 28.2%
every 2 weeks reduction
for 24 weeks of OCS

dose
Tezepelumab  [NAVIGATOR [210 mg every |1061 56% reduction|230 ml ACQ-6, AQLQ, 0.34 |[N/A
4 weeks for 52 -0.33
weeks

SOURCE 210 mg every |150 31% reduction|260 ml ACQ-6, AQLQ, 0.36 |OR, 1.28
4 weeks for 48 -0.37 (95% CI,
weeks 0.69-2.35)

If Eos>150/
L, OR 2.58
(1.16-5.75)
Long-term extension or real-world studies
Studies Methods Objectives Duration | Exacerbation %ung. Symptoms | QoL 0cs .
unction reduction
] Bousquet et al.|meta- treatment 16 weeks |59% risk FEV1 250m [ACQ -1.13 |AQLQ 1.44 |41% of
(Omalizuamb) |analysis of |response, to 12 reduction for |improved [at12mo |at 12mo patients
observational|lung function, [months |AE at 12mo  |at 12 mo (n=194) (n=375) reduced
studies exacerbations, (n=4185) (n=260) OCS at
OCS use, PRO, 12 mo
etc (n=8279)
COSMEX multicenter, |Safety and 172 0.93 event 100 mL at |ACQ-5 NA 88%
(Mepolizumab) |open-label, |efficacy (AE |weeks per year 168 wk week 60, reduction
long-term, |rate per year, -0.09 from of OCS

Phase IIIb FEV1, ACQ-5, baseline dose

study (n=339)|OCS use)

REALITI-A global, AE rate before |24 69% reduction|N/A N/A N/A 52%

(Mepolizumab) |prospective, |and after months |of AE reduction
observational|mepolizumab of OCS
cohort study, dose
collecting

data from

routine

healthcare

visits from

patients

with asthma,

n=368

Murphy K at al. [opne-labe |safety and 24 N/A 90 ml at ACQ - improved |N/A
(Reslizumab) extension efficacy months 16weeks 0.360 at 16 (289

study weeks

(n=1051)

BORA randomised, |safety and 68 weeks [0.50 event per|38 -40 ml [ACQ-6, AQLQ-12, |N/A
(Benralizumab) |double- tolerability year (EOS= |(EOS=300), |0 -0-09 0.08-0.15

blind, 300), 0,7-0.8 |17 ml (EOS |to -0.12 (Eos»300),

parallel- (EOS<300) <300) (EOS= 0.09-0.11

group, 300), -0.1to [(Eos{300)

phase 3 -0.15

extension (EOS<300)

study

(n=1576)

MELTEMI long term safety and 96 weeks [0.5 event per |N/A N/A N/A N/A
(Dupilumab) extension tolerability year

study (n=446)

TRAVERSE open-label [safety and 96 weeks |AER, 0.227- ]220-330 ml |[ACQ-5, AQLQ, 1.07 [N/A
(Dupiluamb) extension efficacy 0.310 -1.64 to to 1.40

study -1.33

(n=2282)

DESTINATION |long term safety and 104 39-58% 200 ml ACQ-6, SGRQ, N/A
(Tezepelumab) |extension efficacy weeks reduction -0.3 to -6.05 to
study (n=528) -0.69 -10.04






