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Biological Therapy in Refractory Chronic Rhinosinusitis with Nasal Polyp
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ABSTRACT

Chronic rhinosinusitis with nasal polyp (CRSWNP) can be controlled with medication or surgical treatment, yet
limitations exist, and biologics can be an effective alternative for uncontrolled severe CRSWNP patients with poor
response to traditional medication and multiple surgeries. In order to better understand the role of biologics in
CRSWNP, pharmacokinetics and pharmacodynamics of monoclonal antibodies and local, systemic pathophysiology of
CRSWNP in blood vessel, sinus mucosa, and nasal polyp are explored and explained in terms of pathomechanism of

each biologic.
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H|-8-5-S FHISH w4 B]3H]E5A(chronic rhinosinusitis
with nasal polyp, CRSWNP)}Z 125 o4} A|&E= Futd]
T FHOE ot WA AR dSaddoly
computed tomography(CT)A 9459 471 ¢A=EH 2
o] e BlwA &3t vy 45 Aotk CRSwNP2| HH
Ao disis A 2097t A} v 22 9) Ato]E7F

B g X % o|-83t in vitro AEE Fol o] o] &X
ST B2 AME EA H]lHh 53] Bl-8F9] Ado] &
CRSWNP2] 73, 24 &2 SHIet A28 45150l
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o 25T AYPPH AL H]'ﬁﬁ sino-nasal outcome
test(SNOT-22) A7t BAACE Fou]sHA B 340l &
QA o]t gy} Aj7to] A= A4S 713 of
9] ARo)E Eeo] HA] gFeg BNHAL ETF 34,220
B2 o= gt 45719 O#:rL— HIE O 2 gt wE} £Aof 2
Std, FHlE WAIE & & A5ES oA He He2 o
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si2st7] s A2F A5 BHE CRSwNPOIA A4l
A ZO|EA] Fokg WHESHA| Y, 234 or 550l
U H2eA o AEEA A8 g2 At Aol
Asks 2o 2 olfr7h HaL e of2et FH T flo] A2F
HE5E 2E] M g8z e e A= T
Aol "aste, Al29 A5y tdE A4 fA|A B
AA 9 &so] SARAF7I Wt oz vt YE e
ohE Hole 2% g5 ¥HH A4 S5 CRSWNPOA

CHEESHO| SN U S e SX
H24d 5 CRSWNP2| &A1l BEoH] AR &F

EFAlolth. F2EFA = immunoglobulin G(IgG) °FgL
2 745 0] QtkIgGl: omalizumab, 1gG4: dupilumab).
SGEEFA = Aol HA| Formg w2 PAagyt 71wt
#7158 EAOE Bt o]d EYJO R RoF 7|7 thE oFE
0} J(pharmacokinetics) ZHoj|A & o
= FoF & wlE B3 F7|(distribution) X AT
Ao 9 AA F7](elimination)d o|F FEE HolA
Hot dEEFAE A9 TE 58 S50l ARl = oA
& H[AA Fofo] AoEn, £249] A7|7F 211 /49
E4O& Qe F 9 7HEAFto ' H5te|o] EREgtc) wt
Al @io] FESE vIAF o= 4A EESHAE 8] Bx
7t AL W&ol £27F AlE Y 4 QAo ol gk oFgst
A B2 ST AA Y dgREIE o]z Hl F-astt

A FEFEFA 9 AAE 1 277t AFEA o7&
Z3}57] wizgo] Ao 2 HiEE 7= ofHa AU e &
&) thAk 7138 B3 AARE? 18G9 oFF % 1gG1, 2, 4=
gjo} Fc ~8Al(neonatal Fc receptor)@} A3 28-S o=
), ol 1gGo] B A] 7| o= A-gsto] g HYZ=EE
(@, % free IgEY BH7]= <oF 2-3Y) Rt R |17H 4
oA=& 5tof(f 23Y) =S A A Q] AYAitol| E&= L 9l
o}, ZuEAE GEEFA 9 °F55Hpharmacodynamics)
o] ¥k 5 oo = A=, FEEFA = BHA
o =2 z3}gog Aot F #of= o] glojA=(target-
mediated drug disposition) @4to] BH¥stRg 39 g4 g
Hol Id F= d ok9) AsHY A=, 2& f B g, &
A L9 AFY 5o] HEEFAY 7] 5 el o
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olsfisti= Zlo] BETA AA
Lol g & Qlrh
CRSWNPOl|A AREH = ABESH] AAl= A2d 25
07| Aol BNl AlEE A0 g X723k Dupilum-
ab [gG49] o} o & A 137 A2y 48Ao TE2& &
Aeh= interleukin(IL)-4Re 84| ofd S HZ 02 32,
[L-48} [L-132 SAI°] AT 5= Sl HEEFA o, IL-4
o} L-132 A28 B85 W9 A9 DA(upstream)®] 8
AAIZA AL—IL-4= Th2 Al E3}o] 3lo] 2Rl Afo]
E7RRI0|N, TL-132 /4 Axo] Z-g-sto] oS Rt
St IL-49} [L-13 25 IgE oFg Ago] 9lo] $23% 9
S—& S22 dupilumaba 3=3 2.2 o] &3t dAFE
T QA5 et E3E ol Dot A o)A T
2% 459 A9 A7l ol dupilumabe] FoF
HLE AIZF o]l 7L a7t ZsHA vrehdt
Omalizumab< 1gG19] o}g o g 82 [gEe} ZAgsto],
[gE7} FceRI 8419t Zotsto] 2977 &2 HITAIZE
Hgd3sleto] A5 w7l &89 #H]E A 85kl FeeRl &
A9 st3F 2A(downregulation)S SE3H}” CRSWNP
o] omalizumab°] "X TS AH5t7] HsiAl= IgE
9] AgZ ofsfisfioF stH, o] wf H]-E WolA maFow &
H == [gEQ] 7|5k §7 ilg|Eojof girh. ohA] WolH
omalizumab®] Z¢- @ Y9] 5] IgEE JAIok= Aol
8 7|"olB g, H-&F oA EH|== IgEE 2Alst= d o
A7F JZ = AL I 5= 6] Yehd = JS2 olshish
of gttt ERL H|-G 22 Ujof] EAfok= HIRkA 2o A &
St= AET [gE F5= AAIste] F=5= FeeRl 8419
oFgF 2do] ot 7| o A7ttty WAt it 2
= =gA yerd S Qo vh, @3 Yof] EAsk=s 5971
T(basophil)2] FceRI =8A°l A% ot= /2 IgEE A
& 913 BAIEZ9] FeeRIT &40 2Rt IgES} Aoksto
[gES] AJ4HE AAT 5= YA, SHF7]FH BAIZ7} Xl
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oL Fx A%S ste=Als BEYto] dAARl Aot A2
A7171= 5971 ek

SHH mepolizumab©|4 reslizumab< A28 H5olA 5
% JLZ st TAE KA1 457 IL-5F

Ao & sh= HEEFA oY, benralizumab F& SAF
ol A5k 1L-59] $84 oFgQl 1L-5Re S Aetaict.?

Alg SRR 8-S 22 A% d52A Woll EAste
matrix metalloproteinase@} 2 Tl Baj| §40] o5
A SAE A|zZakol A [L-5Re7} £6fi=]o] EojA UrtbA] sf
& A= AL IL-59] gt ¥izHdo] BojA Qe A=
Ao, IL-55 BACE sh= AZE 23] Y9 adtkt= 4
T W 25 F55ks 2ol § FYF ofsiE 7HAE AL
2 AL AAR o3t oFA) Fof A] o o TAE &
A= STAH 0 E HASHANE ARl Bt SZ#olX] &

A3 epde,
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MESIN MM XS5 U X|E &1t T}
gt AA 0] A5 Belsto] opy FAH o=
¥H 712L glon, ol9 weistd 7|4o] A28 9% Wk

b 1

S

&= A5y ¢4 A7 ¥E5HA] Y= dAA 5 423
CRSwNP &A=kl & 4= 9t} 838 9] European Position
Paper on Rhinosinusitis and Nasal Polyps 2020(EPOS
2020) Aol HEH FEHH A9 AgFE &l 3
= IS HIEF AN = 57 24 F 37HA], & Eol
= Ao A= 47HA] ol THEohe ASolth T &
O072E=1) A2 A% WY SARE AR 2A=10 /
PF, @9 AL £2>250 /uL -2 FIgE>100 kU/mL),
) A4l AE|Ro|EA] 9JE(1d off 22 ol FoF &2
F 3714 ol A&ske] FoF) 82 AHRO|EA| |71, 3) 4
o] 2 ASKHSNOT-22240), 4) F+F4F, 5) AHZO|= &2
A FoFo] W3t A4 FHlo] AFHLEY AT BUF] F¢
2% G5H-3Y SA7F ¥ tE o] Qo] FE 2%t
o dE 50 5¥Y AS, 24 A A9 H%-, HPFF
7071 o9l A%, AP AN A28 SRS Hol= F97t
o} Egk EPOS 2020 A2 AESH AAQ A& ¥
< Wst7] 8l 5719 dAA 71e—1) BlES 271 A4,
2) A AH|ZO|EA] ARE 4, 3) 419 A T, 4) 4 T
A, 5) &5t Ao ofs} a—F whe Fkol w4719 &
B 57 BF i, S73b 3400 i, B9 121 O,

H
1S fle 07z ERote] B7rd A dadtt A=

I

o QT

Shll=s

o

46 | http:/www.jcohns.org

The European Forum for Research and Education in
Allergy and Airway Diseases(EUFOREA) ©|A}3] gto]A{oj
W=, 799], 327t SNOT-22 <, °Hl-&F 271, AlZ of
3271 Hk(visual analogue scale, VAS) % St 7|2tz 74
Ag BHY A9 A2 G3pt o3 Zos it e
FoF 1674 AlH 9] A5 W= 7|20 FES ASZH o=
FOFHA] ol thE AYETH AAZ WA DA BA o=
tl, A= §h3o] FootHete TR} Foks A ok
Fed 7 52 477 H4A AHR0|EAE 1HT 4
1, FToll= FES AAY aE, HAAH AR Ro|EAR
of thek ek =of| thet FE2 =9 E3t o]Foj X1 Qitt.

oba] BESH A|A] avkE H7IsH] fIj Hio| upA 7}
SR ko, AAA ol eutA AT-S & 5= = Al

50| A==, Jonstam 52 dupilumab FoF £ H|

oM,
o Jo

]

eotaxin-2, eotaxin-3, eosinophil cationic protein, IgE,
L-139] #4E FAsHch Y AX 9] JEsta AA| X7
of gt vkg A BZ EF [L-12 $HE Rlsh= AXY,?
CRSWNP9] A& ¥h-& A £E Z5}7] 913t o] B g sjrth.

o 7Y A=A AACNA e FFE HAeote A
A= HA9 A5} AHA BuE A7 =,
Numata 52 5% H4 Aol A BESH AA §H

S HolX| %S A% G ABIAY AN WATH: AL

9} T | 534 o] W2 W omalizumab?] $H
T ks gy 3o AHo| ofgke WA e A otttk gt Y

Sl Aol 1677 SR AR

MEsHE MK £ & FOAFE

Dupilumab =W} vl=, {804 CRSWNP A &A=
571k & 71A] oFE 5 SlUE, Bachert 52 CRSwNP 3+
A} 60HE o= sto] Ald#(165°7F dupilumab¥t =4
AE|Ro|EA| BT} R (16577t =14 AH|Zo|EA &
NS vl FA3 T hRAIE AFE Bl Al ollA]
vl 8% A4t BAHOR folstA AAghe Bt of
3 dupilumab®] eH84 U A7) X7 G7HE v|w 2435 o}
=4, 7% o2 AFZINLIBERTY SINUS-24, 52)7F
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FHEon &8 H8F H<4, Lund-Mackay(LM) &
NOT-22 d5 A 224 5 CRSWNPO] ST =]
AES g Ak g A7 SINUS-2420%F
2437 Foht SINUS-527(25 HH 07 245
F A0 R 24F7 F7F Fohg T4 AH RO
Sttt Bl EASIATE FoF 71 245 Al
7|02 ?F Hatgho] WMok (mean change
from baseline) H|-&F &<, HIHA 4, LM H4teits
Y ¥4 2% dupilumabs kst Lo A A Ho2
FOJstAl S-dstdon, FoF 7% 525 AIFOIAE HEF
A, vHA H, LM AARtSEY Ao HolA fst
Al LT Aol & Hof 7] Fore] avs gelsigict. &1
B HE, 247004 525 Alolol= 253 1t Tl 43 7F
7 FojoA Aipao g & Zpol& HolA| ¢kot {4 7|7t &
Qtofl= 4 7HA 0 = FoFsh= A EfsiE o= it of=g
dupilumab ¥ 835 Hol= AEHE AAZ, $7 A
ok9] B A& 27158 AL Halolu HlAF|Zo|E/
TFASA ARF 5 HHES0] Q= Aol FAFSHA &4
&= Zlo] ZRIFH I

FA4 55 CRSWNPOIA Y] dupilumab §oF & F3H4]
/8 714 mafof disf B2 Aq-50] /o, w4 AHEO]
ZAof 9h-&-51A] o= 491 CRSWNP 34} 60%-& thifoz
gt 529 dix Al oJshH, SNOT-22, EQ-5D VAS(5-
dimension BuroQolL questionnaire) ¥ 36-item short-
form health survey(SF-36)Z 1% FQ FAMS H|HA,
2t Ao}, 544 HIF, A5 At d FH|IFOH, H2L
3} 8] A] dupilumab S04 A7 7 AR -5}
Al Hlon], AT AL o &7 Yepde ) Egk dA)A
%5 CRSWNP2} otA Y| H of3hy ©57] Agto] FHIE 2hat
oA dupilumab F£oF & H|&F 7], T4,
2289k ofye} HA] 24 S SAHCE footA sHE
Tt oudT it HRE|E S oH, ! WS Fut
g+ 7% dupilumab FofFtoll A djzto] Bls] EQ-5D VAS
o A F-oJ3t Sdo] YeRT Y TSt SINUS-52 ito] wra
M dupilumab2 A4l AH|ZO|=A AR £&F & 9
TEE 22 74.6%, 89.4% B TAAZ|H, T4 435t 9
ol Bxte] A7 RHhg Fole Hox avo|ct, 'Y 55}
Al 1 %+= dupilumabd] 482 &8, HQIFY, HE
d, FAE9 EH 5ol 9loH, EEA Aoy 3 A
2E 25t SATE7S, vgFel WA ofgl Sol v
15 A ¥ Fokkenst &0 & dupilumab FoF
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O] OF 4%°lA HTAREE7HE(=1,500 /pL)o] ERI=H o]
59 thFE2 971t A AHZ0|EA FoFo R S Y
Ao, ook BhSSHA] ok A% IL-5 AAA 5 tHE A
34 AAE MAHAY F7F FEs 1T 5 AL F
t}. International Consensus Statement on Allergy and
Rhinology 2021(ICAR 2021)2 dupilumab® &4 &
2 A=Y 529 di2AIF ] o8l dF)elH, o]5o] {5
Hop gors i, &4 gk /AR g 55
CRSWNPOl|A] kst A& Fustal Qlct.'® ok QAlgt 3
Ao A9 dupilumab £ g/l tisiA = HstA B
&%l vHh= glom A0 MFH A7t 2gY Foloh. A=A}
o] 7iR1ARl oA E= Kt HASHY upEE 15| ¢
5 gjotr|ol A= 0] = Th2 Bl IS v 7Hs
‘go] Qlou g woh= Zlo] 5 ACE AT, ofA7HA|
CRSwWNP2Q] A BA|ZA] dupilumab®] HFSAHEE d&5t=
Hho] @ upA7} SRl H A gitt.

OmalizumabX CRSwWNPOA Q] ARg-o] 5]7}x]o] & =
ol Al FF 7153t CFAI2, Geveart 52 omalizumab &
|/ 9 g/l thgt 4 34 ol F A A tRAIE S
At B AfE % 26599 H8F d5 64 o4,
SNOT-22 A4 60 A=9] 55 CRSWNPY] s thifo =z
stgloH, o]52 F IELE o] B IFole 4 AF
20|EA2t omalizumab< & Fof, t-& I5oA= 24
AHEO|EAIE T Foftt | oKl 7|IZHEE Blw EA st
At FoF 7% 245 AHollA 7124 71 Bt WSk H|
|5 A4, vgA M=, SNOT-22 H4 2% omalizumab
FoldoA 43t RS HAlth EIF & Aol = g
7HA] o}iFo] FAR-E-S AT Bl &0l 50.4%= & 518 7t
‘5%Htolerable) £ hRTFA = H|S6HA LAYsto]
2715] omalizumab2 & QI FA-golztil sh7|of= A|gh
0l Agoln, HiE= FAE0 FREE F&, HIUFY,
FARRS] W, A4 o), BE 5o] 9k EEAI(<0.1%)
OfU A AL ol b A A 4T 50| WS, o]= A
WA FoF A5 52 24417 ojujof] TAYSHAY 2-33]9] &
of of| B e st R 33] Fof7tA|= WSt ko]
85}t ofof thet oo = opbEA|AL] FAto] Hiet
= 9 S5 %ol tigt hAE fIste] Epipen(ellyl =<l
o] ILGHE FAA)E AWsl7| = gt §HH, Gevaert o= A

12 SIS CRSWNP S e 2747 vjdH 27482

>

57519 omalizumab $F A% H]8F Ay, 44 A

(0]
e d2a Bl ZA5ten, M4 SRt CRSWNP
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oA g 27| S5k Aol omalizumab? YA a3t
£ BI5te] 0 A7) we} 317 oA T4 IgE FAJo] Agte]
AEo] Y= PHT= A FA =HAoh ICAR 20219 =
2 CRSWNPOA omalizumab F9F9] ZASLEE B(A$
o] 72 qRAR R YFE, A AmY +24 AR
of ¥k-go] IAY 2AEA| Y= LHE7] HAE T 55
CRSwNPoJA] A& Agro g2 u2stAL oFstAl Ail(weak
recommendation)stal Ith. YARE[A 9] omalizumab
o thet 344 AL oFF] §lou, omalizumabg FF
3k 250789 UAHRE 4] ZhAto] gt HEFA A AEY AF
(The Xolair Pregnancy Registry, EXPECT)oll 95 A
A 7195 4 Aot SBES AE T o= v|Fo 4%
2ol A W]SEHA] vrebgth. ) o8 7Hx] CRSwNP2] A&
AZ2A omalizumab?] ¥4 &0l Hio| outAE= gl
ow F4 IgE A= 29 8T 2H5te 9T st
AUrt.

OA AFE FESHH AA = th2A mepolizumab,
reslizumab, benralizumab©ll a4 Z&YH A A Q1 A+
£ @A) gt} Mepolizumab®] 7% 535 CRSwNPOI|A] H]
5 7|7k foH gast P Aeso] He4 ke &
olgtty H1E9lom,® Han 52 AH4 $F5 CRSWNP
A 40782 YR TF 34 A4 AIR(SYNAPSE study)
< &3 mepolizumab©] H|&F 271 T4 TS 1+
o5tA AAAIZITt R gk ICAR 20219 w2
mepolizumab®] A 2 ColH, XAEA] = TA
A A4S FHIS 55 CRSWNPO|A = A8 Algto 2 Hig]
1 9} FAl 2 mepolizumab?] -0 ofA T Y o514
57 A% SHRRE HE&F EAlolA Gt Qlrk= Bt
o P 22 SATA M4 FAE qPOR I F 34
Ao ook o X3} vl A] mepolizumab Fow-0]A]

forced expiratory volume in one second(FEV1)#3} A

l_‘

it

2] Z4F <4 (Asthma Control Questionnaire, St George's
Respiratory Questionnaire) 25 9514 T4 Qlch
o|& &l g2l M4 2|4 mepolizumab?] A& &3t
7} 4S5EH AL, CRSWNPOIAE o]Hgt B35 7|Hjsi&
4 ok wEh Reslizumaboll 841 CRSWNPOA]
HI-8F 715 AAAXItH= 8 719 F2449] tf2AIFo] gl
o, ICAR 2021 24 $&& CE BA=HA o 474
AA(poorly controlled eosinophilic asthma)o| 4 7
Qof A AgFo Foksle AL v 4 ok L dt

HH benralizumabol Tt 34 I4+ AIE(OSTRO study)ell
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OJ5lH 55 CRSWNPOIA H]-&F 7], It 47t 79
SHA SAEAN HAE B T34 don, dF SA
A7t &2 4% o 4L a3E 2Ah® wghA 1L-5 A
Aol A= HZAF7HEO] Q= CRSWNPIl= $2 4
550 2 7 & A2z A4Hrt. CRSWNPY| A&2Al=
A o2 AETA AAY IL-5 AAA L] ZolH2 EF T
A A7 RS E dlEshe AR 2 S ok Jolth
Mepolizumab®] 7-9-+= 4] oA AMEH 22 vl
SfA CRSWNP SHAofl A =513t §E--A)& oS5t o A7
9o}, benralizumab?] A%of= ofA, A4l 32} €= 5
ARE 2AF7F 560 o]l A9 FEIgE ¥Hg/d 9] Aol & Holil
9}\]:]_.28)

CRSwNPOA AMEE= BB AA| 749 74 H|IL &
dlo] A BHEEQI O, Peters 52 2454 52F £of Al
oA dupilumab®] omalizumab®] QoA Ht} v &% 3
7] oM o U3t NS Btk Pout? v gE H
O] MG =7} 7P SokA veRd dupilumab?] -0l =
FOF Hof| vsl] £oF 7| 165 AlIA 1.89F(SINUS-24),
1.728(SINUS-52)9 34 &g Eet, ole 4444
2l HolA & oujetal & = glth. ¥HHo] SNOT-229] 7
2 dupilumab Fo]ZolA 29.42H(SINUS-24), 27.124
(SINUS-52)¢] 23g HolH 7Pg & HakgS Helow,
omalizumab(21.594, 24.707)°14 mepolizumab(22.70
A E sl AdES SRt £ 715 J&59 H¢
dupilumab®] mepolizumab®|4} omalizumab®l B]3l] 22
stplow, FoF & 27](2-3711d ol B2 43 2 1S
Hol1 o]% FAFAE'Y Oykhman 52 A4 123} v
BREA 0= ofe] TR0 BB AAY 28487 S
of2] 7hA] A HE(SNOT-222 ¢ 49| 2 7k VASE 5
24} W7}, University of Pennsylvania smell identifica-
tion test[UPSITIE &3t 2 87}, A AHEO|EA &2
A = o4, 8 7], LM H4+E 5% CT B71 %)
£ B9l vlw B35 eH, o] ¥ dupilumab, omalizum-
ab, mepolizumabe] 242+ 77, 278, Z1=]1 17H9] Z| 3o A
7F¢ 2314 (among most beneficial) 2.8 £2 &9t
olF HIF o E H|EF M4 E $7 7|5 3|52 dupilumab
o] a1, 49 & /WAL dupilumab, mepolizumab,
omalizumab 2504 3421 a¥p7F FEAESIT oFE9]
kS &5 ZHoA 2 ] dupilumab, omalizumab2 85
9] =714 W3S Ho|AWt mepolizumab 5 IL-5 2AA]
%!

| o
= WA ARTE AA] FoHA 245 o] F BAH <

[rt
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nE Bolrh AEH AAE 714 9 AFaTe] tisiA=
Table 101 2|5ttt
X MEel HE HE |t
CRSWNP9] A& Z&ox HYEoHY AA7 AHH A2
H| w3 Lol x|gh, M 22 o2 AW X HHos
AREE A= ol A AJto] Fatsiglrol B ArolA A
2ot AA9] AW WA 27Hdisease modifying effect)o]]
gt 3&o] CRSwNPOA ] Abgol QloiAe FaF vl
4 Stk o714 A WA ayke ﬂ—g, Forg okEo] A
o] HejgE712E WAste] A9 SSEF WSPA7|L oF
2 A Aol a7 FAEHEE HE AL it
Dupilumab®] 7% ¥t X 9657} =& A4 &
IgE FAE B 82%= Tastgon” Pk avh= 43

Table 1. Immunological, clinical effect of each biological agent
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. Manifestation
Clinical effect L
Biological agent vl Immunological effect Dosage (baseline, mean change, time o cllnlca! eff.ect*
molecule of assessment) after medication
(NPS/NCS)
Dupilumab'® IL-4Ra 1) IL-4]: Th2 cell SC 300 mg NPS (5.64, —1.89, 24 w) 4 wi4 w
(Dupixent®) differentiation| q2w NCS (2.26, -1.34, 24 w)
2) IL-13: mucus secretion| SNOT-22 (48.0, —30.43, 24 w)
3) IL-4], IL-13]: IgE isotype UPSIT (14.6, 11.26, 24 w)
switching| LSS (2.70,-1.41, 24 w)
Omalizumab™  Free IgE 1) FceRI down-regulation SC 75-600 mg NPS (6.2, -1.08, 24 w), (6.4, 4 wi4 w
(Xolair®) 2) Inactivation of mastcell, q2worg4w'  -0.90, 24 w)*
basophil NCS (2.4, -0.89, 24 w), (2.3,
3) Inactivation of B cell -0.70, 24 w)
(FceRlI) SNOT-22 (59.8, —24.70, 24 w),
(59.2, -21.59, 24 w)
UPSIT (12.8, 4.44, 24 w),
(12.8,4.31, 24 w)
LSS (2.5, -0.56, 24 w), (2.6,
—-0.58, 24 w)
Mepolizumab®” IL-5 Inactivation of eosinophil SC100mg  NPS (5.4,-0.9, 52 w) 20 w/9-12 w'
(Nucala®) q4w NCS$(8.9, —4.2, 49-52 w)
SNOT-22 (63.7, —29, 52 w)
LSS%(9.6, —2.8, 49-52 w)
Benralizumab®  IL-5Ra  Inactivation of eosinophil SC 30 mg NPS (6.15, -0.42, 40 w) 24 w/34 w
(Farsenra®) g4w—q8w' NCS(2.62,-0.71, 40 w)

SNOT-22 (69.3, -16.25, 40 w)

* Earliest time when a statistically significant change was observed in NPS/NCS.
" Dosage of omalizumab was determined by pretreatment serum total IgE level and body weight.
*Two data sets are listed due to the design of study being a duplicate study.

$ Scale 0-10.

" Due to lack of exact data, time was estimated based on graphs provided in the supplementary.

T Patients were given 30 mg of benralizumab (SC) q 4 w for the first 3 doses, followed by 30 mg of benralizumab (SC) q 8 w.

IL: interleukin, IgE: immunoglobulin E, NPS: nasal polyp score (scale 0-8), NCS: nasal congestion score (scale 0-3), LSS: loss of smell
score, SNOT-22: sino-nasal outcome test (scale 0—-110), UPSIT: University of Pennsylvania smell identification test (scale 0—40), SC:

subcutaneous, q: every.
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