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Chronic rhinosinusitis (CRS) is a common chronic inflammatory disease of the nasal and para-
nasal mucosa and it usually affects substantial impaired quality of life. CRS is a highly hetero-
geneous disease and currently defined as subgroups of patients based on nasal endoscopic find-
ings, accompanied either by CRS with nasal polyps (CRSWNP) or CRS without nasal polyps
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(CRSsNP). However, clinical phenotypes does not adequately reflect the pathophysiologic di-
versity within patients with CRS. Thus, CRS was also classified according to the inflammatory
endotypes, which defined as subtypes of disease with an immunologically different from others
by the involvement of a specific molecule or cell. To date, it has been well known that CRSsNP
patients characterized by a predominant T helper cell type 1 inflammatory response, whereas
CRSwNP patients from Western driven by a T helper cell type 2 inflammation and increased
eosinophil infiltration. Meanwhile, CRSWNP patients from Asian displayed a mixed T cell pro-
file with a non-eosinophilic inflammation pattern. However, recent some studies have reported
the new discoveries regarding immunologic different endotypes of CRSWNP, such as innate
lymphoid cells and activated B-cell mediated immune response. Therefore, herein we describe
concepts and new discoveries of immunologic endotype in patients with CRSwNP.
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Ao 2 IS uf H]-8-F(nasal polyp)o] HHE F-F0
ule} H]-8-F-& SRS 7y B FH]5-A(chronic rhinosinus-
itis with nasal polyp, CRSWNP), H|-8-5& FHISIA] o2 ut
A H)5H] 59 (chronic rhinosinusitis without nasal polyp,
CRSsNP) 2. & 2731t} 2eju o] gk dAFaQl Aol uk&
EFHGEEAY: phenotype)> BI-E-E= SHHEE ¥ B]HH]
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(eosinophilic CRSWNP)¥} type 1/type 17 HS Hk-3- &
o} 9l B ZAE A329] Z&o] FEHZ H|ZALY Bl8-F
HFsE ThA] H| 5 H] %A (non-eosinophilic CRSwNP)©]
UHHA 0 2 A FRlofA= tif2 SAA] BEES
J HlFHl s R e HAlo] 2 FHlE
AL, FEA0A A= 40~60%011 4] H]SAE
1t vy HlFH|sH O 2 e o]=
= Ao ' dEA Qo

Jreuf Ftof KA by H[FH|E ko] w= flof
7155 WE oleole ot thekeh WAES AYaL 910l
Srex|aL glom, Zizho] Wt e oheFgl violent
#(biomarker)5©] HIE|3L Ik Z12jal f-2f= o]t theF
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Innate lymphoid cell

Au] Alaz= e 873 Abele] Eul4] A Jak ohet
A A WY o] AARA G S ettt T12|al o] &
SfahA ureliElol, vlolels, X, e, 22T BeH A=

Table 1. Characteristics of innate ILCs

tlo

A3k Ee TRoRsE B4 JBR A4S BASHL ALY
A157] 9150 A45) A% ol AE7HIS epithelial cell-de
rived cytokines)2 =H[5to] o & Folf MY W& =3
o}, 2| At Aol W= 4] AJ27F EH)Sk thEA]]
Apw] A|Z 92l AJE7}ISR2E interleukin(IL)-25, IL-33,
thymic stromal lymphopoietin protein®] .01, o]:= 213
Ao 2 T A3 HA(T cell immunity)ol] &S 1|R]7]%E 514
o 2 AHA FEZ ZA] A EZ(innate lymphoid cells, ILCs)
off 2hg-3}0] thokgt Mo Wh-g-S Ao Fittd [LCs= 237]0]
+ nuocytes, natural helper cells, innate helper cells2}al &
=, o= ILCs7F IL-TRaE Al o] Washd CD3,
T cell receptors, CDllc, CD14, CD19, CD34, CD1235 =3+
3t & A2 B or T cell lineage markerse< W3sHA] ¢Fo.
WAl IL-25, 1L-33 9 71485 2ol §k§-8to] IL-5, 1L-13
(F8 Th2 A|2Z A A E7FRD)S w16k A2 2 Q)
7] gjizo] ALk o] o] T2 family member7} UL HA]
[LCs2 rEglon, esdolles [LCs 50] ik 4
Q1= A E7RIo) w2} adaptive T helper cells®] innate coun-
terpart® o} AZICHTable 1). [LCsx= ZHx} HH|5l= A E7}
el whet type 1, 2, 32 VT Type 1 ILCs(ILCD)+= inter-
feron(IFN)-yE £33, type 2 ILCs(ILC2)= 1L-5, IL-13
< EF3F type 2 cytokinesE wHIS1L, type 3 ILCsULC3)
= 1L-17, IL-225 &H]3lth Type 1 ILCs= AFAATS| Az
(natural killer cell, NK cel)@} ILC1S & TF #351+=1] NK
cell& ILC7F A%7] 78 A Adek ILC1 ¥]szst
7] NK cell IFN-y2} tumor necrosis factor-o. 2= type
1 cytokines AAFSE7] W&ol type 1 ILCsE EFFc)?
ILC1s®} NK cellse= &, 5, F8]5, FofA a==d] o
= 95 HLAo W= A HY Wojo] Fa3 AT
3hob= AL oJu)dlit] Type 2 ILCs= type 2 cytokines 1L-
4, IL-5, IL-13Z FH[slEA] 4] AlE(macrophage), B All2E,
T A2E, SAFLO] lineage markersS 7FA 1L QA] o= E3
S ALY ILC2sE A, R, u)i, g, Fe)E 59| lym-
phoid-associated structuresol|A AR ©]&5-2 1d2 pre-
cursorsO| A K-E dFdslr] $J8lA4] Retinoid-related orphan
receptor-a.2} GATA3S B8 2 kM2 [LC2ss a2 7]
Zgke] w71t Uik o] =t 53] Aol A

P b

— =

Type 1 ILCs Type 2 ILCs Type 3 ILCs
Cells component ILCT, NK cell Skin ILC2, Lung ILC2 LTi, NCR-ILC3, NCR+ILC3
Signature cytokines IFN-y, TNF-a IL-4, IL-5, IL-13 IL-17, IL-22
T helper cell counterpart Thi cell Th2 cell Th17, Th22 cell

IFN: interferon, IL: interleukin, ILC: innate lymphoid cell, LTi: lymphoid tissue inducer cells, NCR: natural cytotoxicity receptor, NK

cell: natural killer cell, Th: T helper, TNF: ftumor necrosis factor
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7h ol Hof Qlrk HA] ATtol| W= TLC2s+= A 17
oF #|9} A miRolA AR, 58] A gRloflA] ILC2s
= g2 =Fo gl Fof 27}QL 7q°l HEE
Fsol Sl o ILC2s7} #H| =2 o] 53h=
2 = gA|o| &} ILC2soll 4] AF3 H”ﬂEl‘; #%—xﬂ?_l CRTH2

of oJgt Zlo g Azhe|m ¥ Aol A [LC2s% IL-59} IL-13
& 2u|sh=d] 53], IL-259} 1L-33%} 9h-8-3to ILC2s7} &
H]5}= [L-139] 7|%= IHH2-(airway hyper-responsiveness)
of 83t gL FH}E " Type 3 ILCse IL-173 [L-225
3= A E 7RIS BH|5]= lymphoid tissue inducer cells,
natural cytotoxicity receptor(NCR)-2} NCR+ ILC3E 33+
3t} ILC3s+= lymphoid organogenesis@b o5, =), 12|37
oA 2] Z3= Who](host defense)]] B=Zo|ct ™ 1] ~173}
IL-22 A4t wiol] ILC3st= Thl7, Th22 A|ES] A e

prostaglandin

v
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(innate immune) counterpart® oJAX]™, ILC3s7} ILCls&
WSS 4= 9= 522 Thl7 A7} Thl A2 2 3k 4=
S BT AR B olFT 9len, o] ILC
2} T helper A|Z7F A2 AAo] 3)\% k= S &<
AA Zoh” Ao = ILC3s7F 3 12 =8] ILC3s=
7% HZ(airway inflammation)d} 7| %= T2 A|315]1A
U 27X 4= Qi) o] [L-228 AJASH= ILC3o Lk oY
H IL-17& ABAksh= ILC3oluof| whe} th= A et A
E_E 0:17:1%1]:}_.20,21)

,9_
=

Role of type 2 innate lymphoid cells in chronic

rhinosinusitis with nasal polyp
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Fig. 1. Role of ILCs2 in chronic rhinosinusitis with nasal polyp. IL: interleukin, ILC: innate lymphoid cell, TSLP: thymic stromal lymphopoi-

etin protein.
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o] Q)= type 2 immune-skewed disease & A 2J5}ict? &}
Ak 27 So] ILCse] Wz} olg} el 27hajel A7}
ZIBYEH A, WHg Bl FHlEGol A TLCsO] ekt s ¢
7k Ak W vl elE oAl [LCse} Pl A
date] W= izt 9 BlEFS R o2 T
H5d ghxto] vlsto] H]-E-F2 SRR 7 H|HH] 54
AolA] 1ILC257} elm) 97 Z7belol gl A& wish
76BNy g o E‘E’_]'J’
of g7} S7as Qe
= (blood eosinophilia, nasal symptom scores, asthma co-
morbidity)®] ©J1] Sl otk WA ACE™ E ohe H2
At Arpol| wh=H, HI-E-FS SIS v vlHulEy et
of 3l ot Belg L0257} IL-330] gt whge
2 [L-13& £H[51o] type 2 HY Wh5-S Fsle AL B
519ith? 0|87 %, recombination—activating gene(Rag)
knockout miceE AH&F FEA A= ILC2s7} 1125, 1L~
3 Aol Sl A 7 A% WSS FESRE 2
o] FAFALT o= ILC2s7} 5 WA (acquired immu-
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B cells-mediated pathogenesis in chronic
rhinosinusitis with nasal polyp

H-§-F& BRIeE vy vl5elEed St oheket |5 vl
W& (inflammatory mediator) 52| 2|7} &01A4 =), o]
£ % 92 gecondary lymphoid organs 2-& Z4=0]|A B
AZE Bt AZE 2 B2k oJshe 2ayat)i o
HA it} o]fdt A AERE G54 AETIRL AR (che-
mokines), 18]3 RA] F2 FAHE(complement pathway
products)&°] Z3t=o] Qlrh H[-§-F-& FHIeE v HlH]
T A S7FE] e ThFRt A ETRIE Sl
B A3 2413} Q1RH(B-cell activating actor, BAFF)= B A&
o] g3}, w3k 1] Aol disf Fagk H3he giriar
A4 A ot BAFFE F2 BAstE Au) Al Ex= 53]
A Aol A A=, 2 Aqtol A Hl-§-F 22 o EAY

nity) T ©AZ 283kt 218 o)k, o]g st A o] A Bl AL AT BAFFE AASH= Zlo] ¥hEA 1, o|zst
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Fig. 2. Activation of B cells-mediated response in chronic rhinosinusitis with nasal polyp. BAFF: B-cell activating actor, CXCL: chemo-
kine [C-X-C motif] ligand, IL: interleukin, TSLP: thymic stromal lymphopoietin protein, CCL; [C-C motif] : chemokine ligand, DC: Dendrit-

ic cell.
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BAFF2] AJ4Jo] ojule v|-8-=% ZZ]o|A] B A|3E2] A=} &F
Aztol| 83 AL 3Ysl= Ao 2 AZETHFg 2.0 E
3t FEwdo] A BAFFS] #¥&(overexpression)?| AAI4
SR A ZEH’JF H| 53 A7 fgtetal Bhe Al
A1E 53l v]-§-FollAl BAFF] 571
7F A&A A5 -Pr‘%hﬂr B Q= =4 A FA| Sl =
Kl S 5 Utk AF7HA] HE-F& FRE

gk vH B|RH]EY SRbelA R = A= A4l
TR T2 A% SAfolA o)A 02 L= double
stranded DNA(dsDNA) IgGolth™ 12|11 o]2]gt dsDNA A
71 A HE-F SAbollA] Eo] UrEldt BAFF ©]
Qo =, IL-67} H]-8-&= FRHe RH vliuls SAtofA
710l Q= AlETIRlo|AL, HI-F2] B AlE E/dStel| F
Q3 AL Sefats Ao AA Yok Bl [L-62 B
A2 A class switch recombinations 2317 wj&oll B-
.o, g2 AlE(plasma cell)
oAl B AlZZ&2 9] £33} st 983} B Al S4AS
et 2B R Hl-g§FollA FE A2} dAE 77
< Ul IL-67} 583F kS 3otz Ao & A7) A%
71Q1 HA| B Al|iZ8] &3] 7|ofst=t] E44 = Chemo-
kine [C-X-C motif] ligand(CXCL)12, CXCL130] H]-&F0] A
S71Elo] QAL B A|lZE H[§F o= FolEole H 8%
A3hS ghrtar deA ok vlg-F 22 U B AlEZ9) 4
3} 245+ E U E fAYZE2 E B4 4 Z(complement
pathway) & 5 = 3lth HA| A2 FAHEES0] BlEES &
HFeE RHy v REls Shol| A e ZFehA| EdstE]o] =
Zlo] W2E =] 71 A7-ollA] terminal complement com-
plex(C5b-9)2} anaphylotoxins(C3a, C5a)7} H]-&Z&2S ZHl3H
THA B|EE1 Y S 220 S7Hcka R g up ek

ful

cell stimulation factor 22 &3

Z =

i

A7 BlE-F& SHF

F ey H]H‘jl%‘ﬁ?—] Hejge o
T= 54 T AlZ d1 v Ak A[E7kQ1 #2320 7]%k
ek AP o= o]FoiA Qlrh 131"} 2T Atoll A TLCs7k
MEL d54 AEZRIES] &8 NEZE AAE
ILC2S7} ¥ 852 413t T M3l 5<0] 4 271elo] 9)
o0, 0|3 S2H0 2 type 2 ALEZIRLS Hujakz
o] gf&|%l v} Qlek E3F B]E-F-S e v v]FH]E el
Al BAFF, IL-6, CXCL12, CXCL13, complement pathway
SOt ZUkel 742 B Al B W v-5-o] EAJ5HE ¢
ot ATE GA A& 0 & WrE AL gk At} o9
o T H-§-F& SHIRE v H|FH]FH 2] HejAde] et B

P

2, =3
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