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Correlation analysis of eosinophilic cell count and recurrence in
patients with nasal polyps after nasal endoscopic surgery

Luo Zhangyu, Yang Ting
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Abstract: Objective To investigate the correlation between eosinophils (Eos) and the recurrence of nasal
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polyps (NP) after nasal endoscopic surgery. Methods 189 patients with NP who underwent nasal endoscopic
surgery from June 2020 to June 2022 were selected and followed up until June 2023. According to the definition of
NP recurrence, they were divided into a recurrence group (n=68) and a non-recurrence group (n=121). The
demographic distribution and clinical characteristics of the two groups were compared. Using the multivariate
Logistic regression model, analyzed the independent risk factors for recurrence after nasal endoscopic surgery in NP
patients, and further stepwise regression filter; Using restricted cubic spline model, analyzed the correlation between
the Eos count and NP recurrence after nasal endoscopic surgery; Then establishing a model to predict the recurrence
of NP after nasal endoscopic surgery. Result In the recurrent group, the degree of lesion (multiple nasal polyps),
history of asthma, history of allergic rhinitis, lesion site (nasal septal deviation), Eos type nasal polyps, postoperative
infection, intraoperative cavity adhesions, psychological status (adverse), Lund-Mackay score, pre-olfactory fissure
score ( = 1), post-olfactory fissure score ( = 1), Eos count, and long-term use of nasal decongestants, all of them were
higher than those in non-recurrence group (P <0.05). Multivariate Logistic regression analysis showed that
multiple nasal polyps (O}l =9.92, 95%CI: 4.70 ~ 20.94), history of asthma (0}3 =2.20, 95%CI: 1.05 ~ 4.63), history
of allergic rhinitis (O R= 3.16, 95%CI: 1.50 ~ 6.66), Eos type nasal polyp (O R= 4.06, 95%CI: 2.17 ~17.61),
postoperative infection (O}Q = 8.35, 95%CI: 2.94 ~ 23.74), intraoperative adhesions (0}3 =5.08, 95%CI: 2.67 ~ 9.67),
Lund-Mackay score > 15 points (O}? =3.46, 95%CI: 1.05~6.49), pre-olfactory fissure score > 1 point (O}? =2.29,
95%CI: 1.25 ~ 4.22), post-olfactory fissure score = 1 point (0}2 =2.60, 95%CI: 1.40 ~ 4.82), Eos count > 0.47x10°/L
(@ R =4.19, 95%CI: 1.56 ~8.74) and long-term use of nasal decongestants (O R =3.10, 95%CI: 1.63 ~5.87)
were all independent risk factors for recurrence in NP patients after nasal endoscopic surgery (P <0.05).
And further stepwise 11

after

regression analysis showed that these clinical factors were most closely

associated with  postoperative recurrence in NP  patients nasal endoscopic surgery. The

formula for calculating the risk of recurrence after nasal endoscopic surgery in NP patients was as follows:

. _ 1.69- lesion degree x2.29- history of asthma x0.79- history of allergic rhinitis 1.15-Eos type nasal polyp x1.40- postoperative infection x2.12- intraoperative cavity adhesion x1.63-
LOglt(P)* 1—1/(1+e y typ polyp postop: " y

Lund-Mackay score x1.24- pre-olfactory fissure scorex0.83- post-olfactory fissure score x0.95-Eos count x1.43- long-term use of nasal decongestants x1.13 N
v p & » & ¢ ¢ ). According to the formula, the

probability of recurrence of NP patients after nasal endoscopic surgery was calculated. When probability was 0.80,
Youden index was the highest and the prediction effect was relatively best. Conclusion Multiple nasal polyps,
history of asthma, history of allergic rhinitis, Eos type nasal polyps, postoperative infection, surgical adhesions, high
Lund Mackay score, high score in the pre - and post olfactory fissure area, as well as increased Eos count and long-
term use of nasal decongestants are associated with recurrence after nasal endoscopic surgery in NP patients. The
established risk prediction model has certain predictive value for the risk of recurrence in NP patients undergoing
nasal endoscopic surgery.

Keywords: eosinophils (Eos); nasal polyps (NP); nasal endoscopic surgery; recurrence
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BEIENWIZAH (computed tomography, CT) 3R
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LT MR CTE R, 0T asE 0d KM
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OB, AAE: ML AR R RSRREE . R
PR . wERG S SERREOR (RUFE: R . BRI
SN R RN R T REE A ) | AR R B R
$ . Fos BIE AN . LR . RIGREFLERIAIT .
ARIFEG . REREE  OHDRA . FRRHEL, A
M, PREZEFTX PP . BEJS X 3P4 . Lund-Mackay
Vo AR ERAL (MRLE RIS g fR ) . Eos 1T
HORIA R FH S8 70 1l 70 A1 0 . SN BT R T o8 AL
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21414, (hematoxylin and eosin staining, HE staining) ,
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L RJE B . RERE ., DHERE CRR) .
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Table 1 Univariate analysis of recurrence in NP patients after nasal endoscopic surgery
P 15 (%) RALRERE 191(%) WA (%)
41531 ALY FAR/AE
B kS PRVEREN ZEESERA = i
SR (n = 68) 42(61.76)  26(38.24)  50.23+8.64  5.98+1.56 31(45.59) 37(54.41)  36(52.94)  32(47.06)
KERM (n=121)  68(56.20)  53(43.80)  47.65+9.25  5.64x1.48 108(89.26) 13(10.74)  54(44.63)  67(55.37)
X/ H 0.55 1.88 1.49" 42.67 1.21
PiH 0.456 0.061 0.139 0.000 0.272
, P 451(%) W 451 (%) HAEE 191 (%) ARG AR S 5 (%)
- 2 % # % 2 % £ %
M (n=68) 25(36.76)  43(63.24)  18(2647)  50(73.53)  26(38.24)  42(61.76)  21(30.88)  47(69.12)
RERAM (n=121) 33(27.27)  88(72.73)  17(14.05)  104(85.95)  38(31.40)  83(68.60)  15(12.40)  106(87.60)
Xl 1.84 4.45 0.91 9.65
PAi 0.174 0.035 0.341 0.002
, SRR (%) FRASHAL 11(%) Bos BIELE H1(%)  RIFRIFLEAIRIT H1(%)
- WRELT AR mmAn SRR R % 2 #
S (n = 68) 30(44.12) 38(55.88) 37(54.41)  31(45.59) 43(63.24)  25(36.76) 48(70.59)  20(29.41)
REKM (n=121) 54(44.63) 67(55.37)  100(82.64)  21(17.36)  36(29.75)  85(70.25) 97(80.17)  24(19.83)
X/tE 0.01 17.40 20.06 2.24
PAH 0.946 0.000 0.000 0.135
- ARIFEG 1)(%) ARIERGZE F(%) DELRES 41(%) Lund_/MaCkayirﬁ —
2 = £ = BLAF R GH5y

554 (n = 68) 18(26.47)  50(73.53)  47(69.12)  21(30.88) 30(44.12)  38(55.88) 16.78+1.89 53.59+11.67
RE KM (n=121) 5(4.13)  116(95.87) 37(30.58)  84(69.42)  96(79.34)  25(20.66) 12.68+1.75 56.38+10.74
XM 20.33 26.19 24.30 15.02 1.66"
P1H 0.000 0.000 0.000 0.000 0.098

Kbl ERETXIE 41(%) FosiH¥u(x  MEREXKITN 61(%) KB ASE TR 41(%)
A ml > 14 < 14 10°/L) > 14 < 14% 2 7
SR (n = 68) 48.63+6.87  42(61.76)  26(38.24)  0.62+0.14  45(66.18)  23(33.82)  49(72.06) 19(27.94)
KREEMA(n=121)  49.67+645  50(41.32)  71(58.68)  0.32+0.15  52(42.98)  69(57.02)  55(45.45) 66(54.55)
X/tE 1.047 7.28 13.51° 9.38 12.45
PAi 0.300 0.007 0.000 0.002 0.000
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( OR-= 5.08, 95%CI: 2.67~9.67) . Lund-Mackay ' Fos 114> 0.47 x 10°/L. (O}{ =4.19, 95%CI: 1.56 ~

432154 (OR=3.46, 95%CI: 1.05~649) . MZLHT

KIF4r =148 (OR=229, 95%CI: 125~422) . I
SIS = 14 (OR=2.60, 95%CI: 1.40~4.82).

Al

8.74) AW F B 7 0 H (OR=3.10, 95%CI:
1.63 ~5.87), S50 NP B 8 N B85 AR5 & & 1T
ez (P<0.05), WFE3F14,

F2 TEMHZEZERE
Table 2 The collinearity diagnostic coefficients of variables
AR BE VIF
B TR 0.336 2.975
I i 2 0.388 2.579
7 oy P B A% B 0.346 2.888
Eos 7 52 5L A 0.228 4.388
ENELSA 0.289 3.457
AR % 0.459 2.179
Lund-Mackay 43 0.324 3.089
R X 43 0.372 2.689
NI X P53 0.216 4.627
Eos 1144 0.174 5.731
IR 0 7 L 55 0.250 4.007
DHLIRES 0.274 3.654
S AL TR AL 0.187 5.352

* 3 ZEAX Logistic B4 #7 NP

BEEBNBEFARERZNRMELTER

Table 3 Multivariate Logistic regression analysis of recurrence assignment variable scale in NP patients after nasal

endoscopic surgery

SN T {EL

SRR HORMES BN =0, 2 kMR =
W i £ JT=0,FH=1

AR AR JT=0,6=1

et YA MRZLEA = 0, PRl = 1
Eos T 54 5L H=0,0E=1

A g H=0,0E=

RIEHGE H=0/E=1
DFRIRES Rif=0, K =1
Lund-Mackay ¥ < 154%=0,>154r =1
LR} X PP 53 <14r=0,21%=1
LR X P53 <14r=0,21%4=1

Eos T4k < 047x10°1.=0, > 0.47x10°/L = 1
I 7 FH 50 78 L5 %=0,12=
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x4 MNP EEBNRAREEXMNEEZE Logistic BT 7 #7
Table 4 Multivariate Logistic regression analysis of influence on recurrence in NP patients after nasal endoscopic surgery
. 95%CI
AN B SB Wald x* P OR
TR ol
WAEFRRE (2 R MR EN) 2.29 0.38 36.25 0.000 9.92 470 20.94
I iy 2 0.79 0.38 433 0.040 2.20 1.05 4.63
AR S 1.15 0.38 9.11 0.003 3.16 1.50 6.66
S AL TS (S B g ) 0.81 0.34 5.62 0.125 225 1.13 5.49
Eos % 55 H A 1.40 0.32 19.05 0.000 4.06 217 7.61
ARG R 2.12 0.53 15.87 0.000 8.35 2.94 23.74
P NG 1.63 0.33 24.58 0.000 5.08 2.67 9.67
DHRRSA R 1.17 0.33 12.62 0.345 321 1.11 6.40
Lund-Mackay P¥-4) > 1543 1.24 0.36 12.13 0.003 3.46 1.05 6.49
MRZIFT X PEAY > 143 0.83 0.31 7.17 0.007 2.29 1.25 422
WSS X PE4 > 143 0.95 0.32 9.17 0.002 2.60 1.40 4.82
Eos 14 > 0.47x10°/L 1.43 0.37 14.66 0.000 4.19 1.56 8.74
AR e i 7 . 55 1.13 0.33 12.02 0.001 3.10 1.63 5.87
24 FHENPBEHEEBNEFARAEELHMXEREER TTHEY, 2R ER, MNP ERERNGEFARE R

N T HE— DR NP S BN BT RS 5K AU
R, FHINZELSE, M HZ D mIET
ftifg—ANIR R PR 2R 5 B s, AR e/ M B e
M) (akaike information criterion, AIC), XJIlfi &K Z=oF
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Fig.1

12 4 Eos HH4/Eos B8 B 5 134 Eos T/ Fos 1 5 S AR AR AR
EFZRLSEAMNNP BEEENREFREE LXK EEMHiE
Recurrence risk factor screening of NP patients after nasal endoscopic surgery based on stepwise regression
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25 EositHIENP BEBNEFARARELNFIZXR
K FH BRI PR N7 BE SR RY 43 AT Eos THEL S NP
BERNETFARGEERNAERNCR, KRR
JEE . WG AR R S A S R Eos ALEL B AT SEAE A
AR, REE P, Py, PP X 44T 05, 2 PR
ST T REAT IR, 25 IR Eos 1145 NP &
HTaENETFAREELBEAMEIEHE (¥=724,
P=0011), HAF7EIEL MW H & - N X &R
(¥*=3.58, P=0.162), WK2,
2.6 ZIUBNMNPEBEENEFARAEELNKE
fifi HHZ PR Logistic [n1 AR RIEF T 00, 45 5
AT Ry =1-1/ (1+e™), NPHEFEENETA
BT IR R KK R A K Logit (P) =1-1/

( 1+91.697ﬁ§ﬁ1§ X 2.29- £ iy 51 x 0.79- 7% i P 5 48 5 x 1.15-Fos B 5b LA x 1.40-

IR x 2. 12-ARIEAEE x 1.63-Lund-Mackay P43 x 1.24-MEFTIX S x 0831245 X P43 x

0.95-Fos T4 x 1.43— KR FH B A2 11 771 x 1413) . *E *ETZ/L\\it ﬂ‘ﬁ :':l:';
NP B H BN T ARG E AT get:. 258 WoR, 3
A 0.80HF, Youden T8 E i, HMACR R bf;

W0 VR B R 90.5% , R E R 89.0% , FE S E N
99.0% ; HHEER>0.800F, AN NP HEH ENGETF ARG
RN E . WES.

10.0p
7.5F
5
S 5.0
(=)
X
S
25+
00 1 1 1 1
0.2 0.4 0.6 0.8
Eos T4 (x10°/1.)
2 MR&IMEZAHEEER ST EosITHENP BEERNE
FREEEZWFEREX R

Fig.2 Analysis of the dose-response relationship
between Eos count and recurrence after nasal
endoscopic surgery in NP patients by restricted cubic
spline model

R5 FNEAERRBETNP EEENEFAEELHTNR
Table 5 The effect of the prediction model on the recurrence in NP patients after nasal endoscopic

surgery under different probabilities

B HERE % U e TR EHTES/% MR BATEA % Youden #54
0.95 91.5 0.73 0.95 65.2 2.4 0.68
0.90 82.7 0.80 0.92 62.0 2.6 0.72
0.85 80.7 0.79 0.98 59.4 2.6 0.77
0.80 90.5 0.89 0.99 574 3.4 0.88
0.75 79.3 0.59 0.82 554 4.6 0.41
0.70 93.1 0.53 0.94 48.0 5.4 0.47
0.65 78.7 0.53 0.93 47.4 6.6 0.46
0.60 83.5 0.52 0.89 45.4 6.6 0.41
0.55 90.1 0.48 0.95 452 6.8 0.43
0.50 71.7 0.47 0.99 42.8 6.8 0.46
0.45 77.5 0.43 0.89 40.2 9.8 0.32
0.40 91.5 0.43 0.76 374 9.8 0.19
0.35 92.9 0.39 0.94 272 10.0 0.33
0.30 82.3 0.35 0.82 254 10.2 0.17
0.25 82.9 0.31 0.79 20.6 10.4 0.10
0.20 93.9 0.26 0.90 18.4 10.6 0.16
0.15 88.5 0.25 0.97 8.2 11.6 0.22
0.10 91.9 0.19 1.00 0.0 11.8 0.19
0.05 87.1 0.00 1.00 0.0 12.0 0.00
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27 HNERENREZRE B REDCHIER, HREKR, W14, N

Bl NPIATFRIAT UL [ €0 . 2Bl . Kmoemny B R A LR RIESE /N LHIR , HE VR B A A n] I
B, EIT VAR, N T ILEREES/N, 48 HAZUKM, REWEE, 3a RFERE AR RZ
IR A T WAHZ UK, bR MOIRANAEHG A, BRI W B SARIRA R A R B AR E bR, R
BRIEJRE . Eos RIEM B B RBFRIF AT AT A, 2 R bR, MRMKE. WK 3.

D E F
A: ESENPIRITHT; B: HENPIRYT 1FE)E; C: EosiRIHALBBRAITAT; D: EosiRIHALGMBRAIT 14)5; E: 8 NPIRITRIMAL
ZURIAAFTR (HE X 400);5 F: Eos BHALE B AVRIFRTIVZHZUR B 7R (HE x 400).
3 JRITRIEHINP RERFARRIELET R
Fig.3 Endoscopy and histopathology findings of NP before and after treatment
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300 B L9 7 TR0 26 40 R DL s
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