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Biomarkers in Chronic Rhinosinusitis with Nasal Polyp:
Personalized Medicine Based on Endotype

Yoonjae Song"® and Sung-Woo Cho
Department of Otorhinolaryngology-Head and Neck Surgery, Seoul National University Bundang Hospital, Seongnam, Korea
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Chronic rhinosinusitis (CRS) is divided into CRS with nasal polyp (CRSWNP) and CRS with-
out nasal polyp (CRSsNP) according to the presence of a nasal polyp. Some of the CRSWNP
patients are relatively well managed without recurrences while others are difficult due to re-
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have disease refractoriness. Different underlying inflammatory profile indicates different un-
derlying pathogenesis. Therefore, in the era of precision medicine, treatment should be based
upon according to endotype.  Korean J Otorhinolaryngol-Head Neck Surg 2019;62(8):427-34
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flammation) &2 FEol= J&S ol A2 UA
oL o) % [L-33& 22 LH &% (neutrophil)= 24 (re-
cruitment)dh= glo = g2 5H= Ao g gk TSLP
= 598] A Ml22] o OX40Le) WdS 7M7)
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E}W%%*o 34| (polyclonal antibody)®
AHR|2] Y= Wi, R o= 7S 3 A (autoan-

tigen—specificantibody) 1gG2} IgA, Hso staphylococcal
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enterotoxin £°] IgE 50| &7 WAL} EolslA = o]
A3t HYFREUL 2 A= A SAH=A 4o,
H-§-F 22 YollA =A S 53] 22 Y staphylo-
coccal enterotoxin £¢] IgE7} WA= 79, 22 YlojA
total IgE2] 27} =7 Ue=1),”” o]= enterotoxin®] su-
perantigen 2+ % B Al320] thE2/4 HYE2E5WY &
Ao doz7) wjird Aoz WZEThFig, 1), ®yl ofye}
YRof|A= 5ol o] AR ¢ 1eG, [gA%E HHo]
w7)% gk whebs] CRSWNPR] Hejae]o] IgE, IeG, IgA
7h B o5 & Ao w AR, H[E-F 24 W B2 A
3204 Fe 4=8A(recepton)7} Ha@E]o] ¢la1, 220 Z2%
A EA| (immune complex)7F EA o] oJFF AlAA 0| =
74 £ (cascade pathway) S ZHJ3A7IcEY

Omalizumab2 2|9 IgEol s @et&o] IgE7F
crosslinking®= @32 YAst= 22442 £2 &
54 (severe asthma)®] A &A= AHG-FT 3 F219] o4
Al#(randomized controlled trial)oll 2J5HH 55 4] 2}
% CRSWNP7} Qle= A7} o]& X &RECH polyp?] =L7]
7} FolsHA Eolam, CTAlA FH)1E9] ek (opacity) =
oAl Fol= Ao r Il en o)t aut= A4l
ofzu]o] Algglo] Yehte o= A Frt

B cell activating factor of the TNF family(BAFF)+= 2|

o] ¥FA%E TNF superfamily = 32, B A|Z2] AZ(sur-
vival), 54(proliferation), Z12]1 Ad<;(maturation)ol] 523t
AohS sk o2 dA ok BAFFE transmembrane
activator and CAML interactor(TACD) 2} Agtslo] B AlE
9] class—switch recombination & ©]2 213} [gA2] A9
%83k 93k st} H|E CRSWNPL] HejAE]oflA] IgA7F
ol gt ATS sh=A] oF4] ApA|5] AR FUATE A
To A 9] gl sHdegranulation) S ZAAI7])= Aoz &
HA Qlt}h. BAFF= CRSwNPolA| ®H&o] ol 9lal, o]
o} A=lo] B Ml2e) 9 &9l CD20 [gA7F S7H=E %)
0" o]4E BAFFO| 23t B Al22] 2AI}e} TgA Aol
oJgt s o] galglo] CRSwNPL] el $a3t o
TS T Ao Y7
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R HlolontA BATA g E o ikl
AeF BAHE-S thio 2 At Astolc, wkeh] e elt
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Fig. 1. Activation of B cells and T cells by superantigen from S. aureus. Activated B cells produces polyclonal IgE antibodies which ac-
cumulates in the polyp tissue. One of the actions of accumulated immune complex is the activation complement cascade pathways.
Activated T cells produces IL-5 which further recruits eosinophils. S. aureus: staphylococcus aureus.
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g}, 0|5 AEZST} H]£3t 7158 81 1L.CQl ILCI(Th])
ILC3(Th17)7} Ao 25 T Al 9 ILCOl o8 IFN-y
H1E Ao BRI, IL-17(AI13E Aol E71S1) o] EokA 9l

= AHE ouiglth FFollAl vl EaHA| Wgsths HE
At Bl §FS oAl Al2E F5vheol A2 Bh, IL-17
o] Whdo] iAo r W A5 eIgt 4= =, IL-17
TEE 2 URE FolEolal EAset= 20 R, ol §
FR19] B TALA H]-B-FFolA vl AF| 2o =9 Wk
o] WolR= A e 4= ek SHAITE FAe A 1L-17
yH= AR [L-8, IFN-y, GM-CSF, 181 24 Y| 35
o] Hgo] W2 A AR B85l 9t Wk

SHA9F Tomassen 599 QoA A8 FAYL LA
CRS¥ o] 22 (dichotomic)?] ZAsto] oluz} choFst Yl e
(endotype) . & o]Foiz] Exgh Aol QIF4 zfolof| £
3l (©}H= genetic background) WAIE Q] B3E7} A{QF ]-‘Jr 5
FRlo] Zpol7t Qh& Ao & Holw(Fig. 2), AARE Q&=
gkglo] ZiAke] Wiagol qlat, o] ek #eH iﬁ;ﬁé(pheno—
type)o] UHEA fAE= Aoz dA ot webd 5
& £ vlo|enpAgial 17| Heh= FRlolA vlaA

o] Holiz HlEAt vl A9, 24 W 4S5
So] A3 U A3E Ko|EFIelo] ol EAL Hol= A
©@ Holol 3 Zlo|H, o]o] tjaljA= [L-17a, IL-229} 7+

Western polyp

Asian polyp

Fig. 2. Endotype distribution among Western and Asian polyps.
Both are mixture of type 2 and 1/17 inflammation. Western polyps
are more shifted towards type 2 inflammation, while as Asian pol-
yps are more shifted towards type 1/17 inflammation.
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Aa7HA| A }H}‘ﬂi‘]};"]-‘l} o5 TZEUAIE Table
1o Aelstsict. ol &
AR 243t ZASo|c)h sA ARHo 7 oAFH o g A8
Sk dlofl Slof vl &2 22 U] dAS A A6k
gli= FAI7E Qick whabA 22 ) el dAjof A o] ulol o
pAE 2 Hhdehs ARl AFE FaLA} 5= Elo] Q)
o$kal, tj3E2]21 Ao] Japanese clinical scoring study JES-
REC)0|t}” o] vlmz] AR A @3ol| A wol Hrlee=
S ER o|Fo|A 9Jt} JESREC scorex= 1) CTo|A2] eth-
moid/maxillary(EM) ratio, 2) &% SAML H|&, 3) A4 &
7, 4) aspiring H|ZEEF NSAIDO] gt #ul/g f-5-of w2t
T 5 Ago] A AP EE VN = Sl
o g

FSL

scoring system
of w2} non—eosinophilic CRS(non-ECRS), mild
ECRS, moderate ECRS, severe ECRSZ -3 4= QIt} Se-
vere ECRSY4= +& & AW (recurrence) 2} | &Eof Tk

E-S (refractoriness) 7} =< Ao &2 dajA Qltk JESREC

Tissue eosinophilia

Non-ECRSWNP

ECRSWNP

No Yes
>35 years <35 years ‘ E/M ratio
No Yes
T [ [ [ [ [ |

Fig. 3. Algorithm for classification of polyps by using routinely
available clinical markers. Patients are classified into 1 of 6 clus-
ters based on the presence of tissue eosinophilia, presence of
asthma, age, and E/M ratio. A1: asthmatic, non-eosinophilic polyp,
A2: asthmatic eosinophilic polyp, NA1: non-asthmatic non-eosino-
philic polyp with older age, NA2: non-asthmatic non-eosinophilic
polyp with younger age, NA3: non-asthmatic eosinophilic polyp
with lower E/M ratio, NA4: non-asthmatic eosinophilic polyp with
higher E/M ratio. E/M: ethmoid/maxillary.
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Table 1. Representative biomarkers in chronic rhinosinusitis with nasal polyp and their targeting monoclonal antibodies

Representative biomarker

Monoclonal antibody

Epithelial derived cytokine

TSLP, IL-25, IL-33

Tezepelumab (TSLP)

Type 2 cytokine IL-4/IL-13 Dupilumab (IL-4/IL-13)
IL-5 Mepolizumab (IL-5)
Reslizumab (IL-5)
Benralizumab (IL-5)
B cell associated BAFF, IgE Omalizumab (IgE)
Type 1/17 cytokine IFN-vy, IL-17, IL-22 Investigational drug only

BAFF: B cell activating factor of the TNF family

score= HATHH © 2 &= 70| K|9=1| severe, moderate
U2 L5, 1L-137 22 AI2g #po]E71Q10], non-ECRS,
mild ECRS2%=2 [FN-y, IL-17a, CXCL1 5 AI1%/A33
Mol E71Qlo] Z7E|o] ekt

B3t A7 Sl A= AglEd,” o] AFtellAE
CRSWNP 22}52] gAF# el EA = CToA4¢] Lund Mack-
ey score, E/M ratio, 22 Y] AL 29 A%, HA &5
18 ar g p GA| Yol & 7Hke 2 CRSWNPE &4+
—5—}_ E]’(Flg 3) 7\;(1 L,H QA]—__[L E_Qr XalEb ol/kl-x—l oz E]7ﬂ

TR EE dujA oz A TATLY] 48 A= vt
= A4 e dF AE SollA 24E 20% o3l 7
= ool ol BlaA] A W oJAke] Ao
ofaf) AaxIct. o] Atoll oJshd 1) A} FREE TAREY
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