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ABSTRACT

Background and Objectives : Many kinds of inflammatory cells and cytokines are suggested to be related to the patho-
physiology of chronic rhinosinusitis with nasal polyposis (CRSwNP), but not yet fully understood. The objectives of this
study were to classify CRSWNP patients according to histologic features and to reveal the roles of IL-33 and IL-25, on the
pathophysiology of CRSWNP. Materials and Method : CRSWNP patients (n=122) were divided into 3 groups according to
the type of nasal polyp; eosinophilic polyp (EP, n=38), neutrophilic polyp (NeuP, n=15) and non-eosinophilic non-neutrophil-
ic polyp (NENN, n=63) groups. Clinical features and the expressions of IL-25 and IL-33 were evaluated among the groups.
Results : The EP group showed many clinical features that were different from the other groups: increased prevalence of
asthma and olfactory dysfunction, increased percentage of blood eosinophils, increased E/M ratio, and poor postoperative
outcomes such as recurrent polyposis and the need for frequent use of oral steroids. Numbers of IL-33 and IL-25 positive cells
were significantly higher in the EP group compared with the other groups in the lamina propria (p=0.001). Conclusion : These
results suggest that patients with an eosinophilic polyp are clinically and pathogenetically different from patients with other
types of polyps, and IL-25 and IL-33 are associated with the pathogenesis of chronic rhinosinusitis with eosinophilic polyps.
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Fig. 1. Representative CT findings of ethmoid sinus domiant & max-
illary sinus dominant CRSWNP.

E/M ratio)2 =43t} E/M ratio= Lund-MacKay score
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H|-§-2 224 Y] AFAIE9] 38 A =of wet AR (Eo-
inophilic polyp, EP), &%/3 (Neutrophilic polyp, NP), H| &
ALA)-H] 5% LA (Non—eosinophilic & neutrophilic, NENP)
H[-G 02 U gloh(Fig. 2). Hl-824S H&E |4 3 &
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7+ 207 o1}l A5 574 vl-&(neutrophilic polyp,
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Fig. 2. Classification of patients with
4 chronic rhinosinusitis with nasal polyp-
osis according to the histopathologic
feature of the nasal polyp. A: Control.
B: EP. C: NP. D: NENP. H&E stain (x 400).
. Scale bar: 20 um. EP: eosinophilic pol-
yp- NP: neutrophilic polyp. NENP: non-
eosinophilic & non-neutrophilic polyp.
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Table 1. Patients characteristics

ddst & 1 HIEeRte] Yo SFar IL-331F IL-259] Eet /21

F 8F ot HhS AT TE AR} A vk 3 Tris 8o
Al Lo A 3087 BI-5-A]
ZT}. Tris Y8007 =43}l WAA|Q] 3, 3-diaminoben-

zidine tetrachloride 8-94-& 7}sto] WA RG-S YH2FsHA] 55

L8 o
ALY S efolE FURIFE oI
ok,

E |2 M(Statistic analysis)

SPSS(version 20.0, SPSS, Inc., Chicago, 1L)& ©]-&3}3it}.
Al o] FHE Ak 55 57F oA, Serum total IgE, F

7hEA & S AT /\Eﬂiol‘: A=zl sl A= inde-
pendent T-test & F-438}3ATh. CBCOA] AL H]E, Lund-
Mackay CT score, E/M ratio, IL-25, [L.-33 &4 A|329] 4=
£ One-way ANOVA method® &4 & Tukey method=
AREEAS SEGIT) Bl-8-of 2P AR =29} CBColA &
AL H]8, Lund-MacKay CT score”} 1340 QJ=4] Pe-
arson correlation® & #4151 Ict, = Aagh2 pgto] 0.05
o313l -5 SAA o= Fogt A o2 wAgsiich

2 o

2txte| EM(Table 1)
116 <] CRSWNP 82} 2 d27} 78%, o247} 384 o]
At g B 12494 SIME B AH-E 43 449
o} 6789] th2a-2 HAT 4T, AR 2ol 9l AR
£ 18N A 65M =B AP 4458 ek F 2 Zholl 4
it yol= FAA R [Fo37F 2pol7t glek. CRSWNP
S 822 Y HzbE dSA x| whet RS o
EP0] 389, NP2 159, NENP#-2 639o|dct di=
oAl HAlo] A A] (koo EPollA] 38 1 &

k|
(18.5%), NP0l A 15 ¥ 2 175(6.7%), NENPol|A] 63 4

Control (n=6) EP (n=38) NP (n=15) NENP (n=63)
Sex, male, n (%) 4(66.7) 22 (57.8) 12 (80) 44 (69.8)
Age, mean=£SD 44.5+18.2 42+13.7 44.1+£16.1 42.7+£17.0
Asthma, n (%) 0 7 (18.5)* 1(6.7) 3(4.5)
Allergic rhinitis, n (%) 0 5(13.2) 2(13.3) 7 (11.1)

*. p<0.05 compared with other groups. EP: eosinophilic polyp, NP: neutrophilic polyp, NENP: non- eosinophilic & non-neutrophilic polyp
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Table 2. Clinical features of patients

Confrol EP NP NENP

Olfactory dysfunction, n (%) 0 32 (84.2)* 8(53.3) 47 (69.1)
Blood eosinophil (%) 1.67+1.4 6.8+£3.3** 21+1.5 3.2+1.7
Lund-kennedy endoscopic score 0 29+1.0 28+1.3 3.3+1.2
Lund-mackay CT score 0 13.7+3.8 12.5+£3.9 159+52
E/M ratio

Totall - 1.77 £0.8** 0.8+£0.2 0.9+0.3

Rt - 1.7+0.7* 0.8+0.2 0.9+0.3

Lt - 1.88+£0.2%* 0.8+£0.2 0.9£0.3

%. p<0.05 compared with other groups, **: p<0.001 compared with other groups. EP: eosinophilic polyp, NP: neutrophilic polyp, NENP:
non-eosinophilic & non-neutrophilic polyp, E/M ratio: Ethmoid/Maxillay ratio of modified Lund-Mackay CT score and this ratio was calcu-

lated from unilateral side
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r=0.895
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Fig. 3. Correlation of blood eosinophil differential count and infil-
trated eosinophil number of nasal polyps (A) and Relationship
of infiltrated eosinophil number of nasal polyp and Lund-MacK-
ay score (B) in patients with eosinophilic nasal polyp.

% 3" @.5%)0 A Aol SHIE|Sl o, EPwollA thE v
off wlal gAH R Fofet 2ol S B aArhp=0038). &=
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59 (13.2%), NPl A 15% Z 28(13.3%), NENP-ol| A 631
% TH11.1%)°] sr=3lom 27k SAH & |25t

Table 3. Post-operative outcomes of patients

EP NP NENP
Recurrent polyposis, n (%) 11 (29)* 2(13.4)  4(5.9)
Oral steroid therapy, n (%) 12 (31.6)*  1(6.7) 4(5.9)
Revision surgery, n (%) - - 2(3.2)

#. p<0.05, compared with other groups. EP: eosinophilic polyp,
NP: neutrophilic polyp, NENP: non-eosinophilic & non-neutrophilic
polyp

2ol Ho]x| ekokth(p=0.98).

= ﬁq(p 0.014).

Bt Y SA WEE(%)S 270 1.7%, EP
6.8%, NP2 2.1%, NENPw-& 3.2%% EPFoll A th& <&
of v SAZ = ofu] A E3kThp=0.001).

Serum total IgE 7} 100 TU/mL o442 2 3713 3= of
o Me WEEA gFetow, EPtol 129 (31.6%), NP
0] 4%5(26.7%), NENP-2 157(20.1%) 0. & 7} <+ Afo]
of A= Fofgt Apol= §ltH(p=0.26).

Lund-Kennedy endoscopic scorer= EP7-2 2.9+ 1.0, NP
-8 28+ 1.1, NENP-2 33+1.120]91.01 Z} - Abolo] &
AR oz o3t Atol= gl eH(p=0.78).

Lund-Mackay CT scorex= EP+0] 13.7+3.8, NP-9]
125439, NENP0] 159452 o]3lom o] Hx A] 7+
Atolefl FAIA o= Fofgtk Atol= 1A THp=0.29).

E/M ratio= 2gHe] HE7| 2}, 920 AR = 49l
72}, 925 g BA5k9ch £ E/M ratio= EP0]
1.7+£0.7, NP=+°] 0.8+0.2, NENP#2 0940302 =45

H
Mo



3L EPto] thE =0l Blsl EAIA &2 {98t =3ttt
(p=0.003). = E/M ratio= EP¢| 1.9+02, NP£0] 0.8+02,
NENP:£0] 0.9+0.3 ©]¢la EPto] th2 5o uls] B4
2 0 & Fol5kA =9kthp=0.001).

Ae] vlgof H2PE SAE ol R A SAL =
A= ko] A TA7E QIICHFig. 3A, p=0.001). SFAIE, B]

M3t S : HI2SXO| YME EX D} IL-331} IL-252] 251/ 23

il

o] 22kE FAML 429} Lund-MacKay CT scorex= Afo]e]]
on] Sl S Hol x| dthFig. 3B, p=0.118).

Fa 5 12740 vy S Sl BEE skls o Bt
1

+& 5 Z1K(Table 3)
P o
[e) =
7} A %2 A= EPo] 11%9(29%), NP 2 (13.4%),

Table 4. Number of IL-33 and IL-25 positive cells in the epithelium and subepithelium among the groups. Mean=SD/HPF (< 400)

Control EP NP NENP
IL-33 Epithelium 38.0+9.3 40.9+9.2 462+88 39.3+8.2
Sub-epithelium 19.0+7.6 70.0+10.8* 451+159" 43.6+13.5"
IL-25 Epithelium 26.3+8.1 32.4+87 34.6+8.7 28.9+10.1
Sub-epithelium 145+4.6 60+11.5% 37.3+13.0" 435+14.6"

% p<0.05 compared with other groups, T: p<0.05 compared with contol group. EP: eosinophilic polyp, NP: neutrophilic polyp, NENP: non-

eosinophilic & non-neutrophilic polyp

Fig. 4. Expression patterns of IL-33 among the groups. Immunohistochemical stain was per-
formed to detect of IL-33 expression in the tissues. A: Isotype control. B: Control group. C:
EP. D: NP. E: NENP. IL-33 positive cells were count in the epithelium (F) and subepithelium
(G). Immunohistochemical staining (x 400). Scale bar: 20 um. *: p<0.05 compared with 0
other groups, T: p<0.05 compared with contol group. EP: eosinophilic polyp. NP: neutro-

philic polyp. NENP: non-eosinophilic, & non-neutrophilic polyp.
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NENP-& 475 (5.9%) 2.2 EPo| thE -5 v]3| 547
© 2 oJn] QA WktHp=0.02).

Fe T 125 B9 AT 2H RO =S Foidt $A= EP
0] 128 (31.6%), NP0] 17(6.7%), NENP<2o] 4% (5.9%)
ojglom, o] 4= g EPo] ThE 5o vl TAK R
FrolaHA| EoktHp=0.006).

& 5 A7 52t v8 AA & (Touch-up proce-
dure)& 23T &S AlPe A= NENPwo|A|TE 68
Z 2%(3.2%) o1%loH, 7t bl FAH ' {25k Aol &
107 oFITHp=0.64).

Expression pattern of IL—33 and IL—25(Table 4)
[L-332 H)gut Au] S Az} Aa)sks: Al zzsolA id

Fig. 5. Expression patterns of IL-25 among the groups. Immunohistochemical stain was per-
formed to detect of IL-25 expression in the fissues. A: Isotype control. B: Control group. C:
EP. D: NP. E: NENP. IL-25 positive cells were count in the epithelium (F) and subepithelium
(G). Immunohistochemical staining (% 400). Scale bar: 20 um. *: p<0.05 compared with oth-
er groups, T: p<0.05 compared with contol group. EP: eosinophilic polyp, NP: neutrophil-

ic polyp, NENP: non-osinophilic & non-neutrophilic polyp.

o] = th(Fig. 4). IL-339] 22| W &2 v] vt a3t
Fujsgol A whE A4S Helet v Adu Sl A 1L-33
& TAsk= M2 = tfRTEo] 380+9.3, EPE0] 409£9.2,
NP:#0] 46.2+88, NENP<£o] 39.3+82%/ch 1 A7} [L-33

< WHsh= AlE S2= AT SollA= 2 2 ALolol] BAIA S
2 9Ju] gl= 2tolE Kol Aokt (Fig. 4F). 4] k-0l A
+ IL-33& UAsh= Al =7} v 2+to] 19.0+7.6, EP
o] 70.0+10.8, NP#0] 45.1+15.9, NENPs£o] 43.6+13.5
o|qltt. Aty 3}5o) A= EPwto] NP, NENP, t&t
of Hlal IL-33& W&st= Al2Ee] =71 BAH SR {25t
A E9kth NPZZF NENP Abolof| 4] 2ju] Q= 2fo]& &2
oA YA, F o HE ozl vlsf IL-33E WEst

© MZ2 w7t EAH L2 FofsiA| & (Fig. 46).
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[L-25 HA] Bl uo] Afu]Sat 613 Al 5ol 4] o]
S| AcHFig. 5). TSl A [L-252 W= Al o2t
o] 263+8.1, EPi0] 324+87, NP£o] 34.6+87, NENPo]
289+10.1019)3L, AT al=o A= tjxto] 14.5+4.6, EP
o] 60+11.5, NP0] 37.3+13.0, NENP0] 43,5+ 14.69]
AUt A SollA IL-258 st AlE = 2 oA &
AH O &2 {3t 2fo| & HolX]| O}a’kEEHFlg. 5F). /dajsle

ol M= IL-258 Wdsh= Al = EPo| o2 #+=°l H]
o) A Aoz ou] Q1A Wkl NP NENP- Alojo] &
At 02 ou| §li= Afo| & HolA| YANE F o HF T
ool Hlaf| SAA o= {-of5HA WA THFig. 5G).
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Ao g gt dAto A H|ZAREY Bl-8o] 66.7%5 AHA|
) &2 re} vlgt BEE Bk o] ¢l A SARE
/g vlgo) v||| H|SAREA] B804 7] A 9H(basement mem-
brane)?] FA7} BAZ LR ou] Q1A ehkar Barslgiek
Tkeda 5-& 24 U] F-8-8 54 9 55710 LEE 248}
o] SARLA] U8, SFFA] 18 B TALA-B| S 5TLA] B8
o7 BEsI9 Zkzb 323, 207, 46.9%2] HlgR2 B3t
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