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Abstract Objective: To compare the nasal microbiota diversity between chronic rhinosinusitis with nasal pol-
yp(CRSwNP) patients and controls, postoperative recurrent with non-recurrent CRSwNP, in order to provide new
sight in CRSwNP treatment and prognosis. Method: Forty-eight patients with CRSwNP were recruited as the ex-
perimental group, and 33 patients who underwent FESS and had no sinus inflammatory disease, including nasal
septum deviation,inverted papilloma, pituitary adenomas, chronic dacryocystitis,or optical canal fractures, were
recruited as control group. High-throughput sequencing of 16S rRNA was used to detect the bacterial communities
in the nasal secretion which was collected from middle meatus during the operation. The difference of the microbi-
ota diversity between CRSwNP and controls was compared. Patients with CRSwNP were followed up for 1 year
after surgery to observe whether they had relapsed or not, and nasal secretions were collected again for bacterial
microbiota detection. The difference between postoperative and preoperative microbiota of the non-recurrent
CRSwNP were compared, and the difference between postoperative and preoperative microbiota of the recurrent
CRSwNP were compared. Result: One year after surgery, 12 cases of CRSWNP recurred(recurrent rate 25%).
The clinical history of the recurrent group was longer than that of the non-recurrent group(P =0. 018), and the
preoperative CT score(P=0.001), nasal polyp size score(P=0. 004) and the severity of postnasal drip symptom
(P =0.032) in the recurrent group were significantly higher than non-recurrent group. Comparing the preopera-
tive nasal microbiota of CRSwNP with control, there was no significant difference about the richness, a diversity
and B diversity, but the relative abundance of Actinobacteria(FDR P = 0. 004) and Corynebacterium (FDR P =
0. 005) of CRSwNP were significantly lower than that of control. After operation, the relative abundance of Acti-
nobacteria(FDR P =0. 012) and Corynebacterium(FDR P =0. 003) increased, while the Bacteroidetes(FDR P =
0.040) decreased in the non-recurrent CRSwNP; However, there was no change in the nasal bacterial microbiota

in the recurrent group. Conclusion: CRSwNP was associated with nasal bacterial dysbiosis, and the postoperative
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improvement of dysbiosis was correlated with the prognosis of CRSwNP,.

Key words chronic sinusitis with nasal polyps; bacterial microbiome diversity; microbial dysbiosis; recur-

rence; prognosis
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JE 45 D0 5048 A Trimmomatic 4114 it 45
it ] FLASH 8 #1795 . 11/ UPARSE %X
ff (version 7. 1 http://drive5. com/uparse/) , AR &
97 VAL EEXT E H 4T OTU B2 HAHEREM
R R BR R T S M AR . FIA RDP classifier
(http://rdp. cme. msu. edu/) X & 4 F 5 479
Ty 28 ERE L X Silva $04E JE (SSU123) L I B L
XFEE R 70 % .

*1 EXHES59EE % H CRSWNP RA7llERHFE L& M(Qs5 :Qrs)
i B LG KA (n=236) HEHL=12) Y /Z Pl
9ig 5 /4F 1.50(0. 50~8.75) 6.50(0. 30~10. 00) 2.368 0.018
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L R RE AR ™ AR I 4/ 5.90(4. 00~7.45) 5.55(4, 20~6. 20) 0.095 0.924
LB 4Y/ 43 3.68(6.40~7.78) 7.05(6.50~9.00) 0.858 0. 391
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T S R SR A A 0

AW E ST 16S rRNA &l &1 I % 3 43

M2 BEREEEE o« 2R B EREERT
%1t & X.. Ramakrishnan 2" 1 Mahdavinia
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mAY BmAF 95% Al {5 X iE]
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B2 ELARNSREEHARITKEILLR

mA BAE 95%FI {5 X 8]
BRHEE —&— 3 0.00000593
HEAKEE [ — —e— 2 0.001302
EEE [— —e—i 3 0.0009686
REHE —o— 3 0.0004057
sHEE B —c— 2 0.004838
EnFEE B —c— 0.3922
BenEE B e+ 0.1619
Erysipelotrichaceae [ e 0.2289
pEEE P e 0.4024
AHEE B e ) 0.0106
e e 0.1777
EHRGEE 1+ 0.6525
Bg;f_";f;'ﬁjg E ® 1 0.01321
wiEE P ] 0.9857
HREHE P ) 0.2139
0 10 20 -30-20-10 0 10 20 30

g tb/% teBilZER/% P

R Kruskal-Wallis £ fKG 56 25 th gk . B A 0 8 7R
K47 FDR %7 IE#/T P fH," 0. 01<CP<<0.05;% 0. 001
<P<00.01;” P<0. 001,

B3 FELERTEREEBHARTEKTFLILE

FERRETT K B AR BESE CRSWNP 4] 5 %)
AP BB ARE Y T ERERERE] B E
F1L R 2k B 1T, #UFF B T M . Ramakrishnan
400 fdi F 2 B PCR F1 16S rRNA FE B2 I )7 7 1
A3 AT AE R AR N b S G T R TR S R RE R ) L AR
TR TR ] & = Sy, BT A g =
BB F R AR e, —TE X CRS B 1
Meta 43 #7 3¢ BJEEBE B 1] LHCZR TR 1] A8 T B4 1] AT
FFU T2 CRS Fifgt FExT B 2 e .

BAR 2 S o KB 2R RAEET]
B R TC B2 2% 5, CRSWNP 5 % 4148 b, A
I 1] MRA B L, HARGIEE K4k
LRTR 1] MRA B2 AR Fi B 38 w5 . M &2 % 41 R e 2k

T MRA BARFIGH B A1k, 7640 5 & K -
AT CRSWNP #R AT H & U8 TR T DAL T X
AT RARGEHERITFEBREAGH . X
AR &P AL R CRSwWNP 5 8 ks b B 2 )4
K, RS WBER 2 A 38 5 CRSwNP il J5
FARSCHE . BEAE IR A B 98 UE S5 A R TR Jm X A
PRI V8 R, T B AR B R E M R R R A R
Hoggard %™ & B CRS B & & BRI # BT
XPREZ, JU L CRS & I W2 i DL S 5% 14 2F 4 b 18
R B E R R B SO Sk 3 T R BE
BT (0 35 5 4 BK B 8 A BR B D T T BR A
FH 16S rRNA J K 5 75 2 60 22 Ly b <038 e B
AT, K AR A v T B IRAT R A 2L, |
WP R L R R A, SRS R AT RE R
I ATE H AT o R A A Bk w0 2L R
P AT REME R

o3 AN SR 5 R 3, B R AT TR 0T 4 B 60 R 4 BK
P RECH A, BEE AR 2 0 98 UE 5 4 ¥ 0
AR B 0 R 7E CRSWNP & 5 ML 1 v iy 8 25 4k
FH o 4 v 005 % 5RO 35 ) 5 1% B & 52 (quo-
rum sensing, QS) # ¢, QS £ Gt 32 W il B , 4l 1R 47
TET AN 3 PR 08055 s QS &R 58 W TE I, e it
RHE N AE P RS o B Ok, BT S 20
Hardy 557" BF 52 3E 52, B 1 06 4 AR T 181 F o 5 i
UL I A TR AT R R s 4 0 €0 R 25 BB L T AR AT R
BT R 0 4 B R A B A QS R Az L 5
W55 . Ramsey 5572 B 58t & 30 4 ¥ €0 4 45 2K 14
5 B W R B CRL 36 i v B R AT T L B 3
B RAT B L JO A B TR TR BT L 80T A R 1) 3t (]
5 % R 4 0 €0 R 4 BR DA BB B SR X b R R SRR R
W& OEAERE QS RINEF AW B KM, 5 1
B2 20 250 R 3 1 2 5 VA O T P S L 1 s A
IRAFF B AT 4 ¥ A A PR B ) . [ A s A A
BRUA R Bow RS AR O A RS, AR AR
SRR WL T 2 M TR 1) v e 7 K AT T 4 B R
BRI AE CRSwNP 4l Al BB 4 L & CRSwNP 41
RAGA G AEAE 2 22 5 (B2 B i TR AT R 3R 8
25 i CRSwNP 41 4 % 0 ) %5 Bk B 1) B0 ) 3
T B 4 5 B0 R & A T CRSwNP AR 5 #IRFF
AT 488 R o 4 0 2 BR TR B0 0 R A Ok I A o e
BREFRAMR .

B AR R B CRSwNP 41 5 %F B8 26 #0 4T 5 1]
MRA W82 S Lg% & L BHEE R ARG
FFBR 1T A8 A TG R ARG o 156 BH BUFT 18T 17 1T B X 3 i R
M) & AR #EVER] . Kuhar 2579 %) CRS 21 21955 3
2R R S5 B T A DG PR AT A 5T, R IAUAT 1R 1]
MRA # , CRS 2H 24 4 1k 52 i ik W b, 66 B 19
SR W . M Chot Z8™Y #EAT I — WU/ A 1Y
TFFTA5 B A I 25 9 CRS 3 B i 40 W ) vp JOUFT 7



« 804 - s A B M O S AD R 2 i %34 %

1. PR R J& A 3 [C B8 8 48 IF CRS /B H BRI,
AL APLAT B 1176 CRSWNP & AL b i 4 FH AT 75
FIEAY ETATR W.

45 BT A B 58 K B CRSWNP 5 5 fi T #E
RPIA K, KA CRSWNP 4Lk w171 IR AT
BB MRA B B2H B W AR, JE 8 & 4R 5 K
LRTA 1T RTRRIR AT B 8 MRA AR 57 94 &5 SUFT B 1)
MRA BTG REAR 5 1152 K AR BAR J5 S s 0 R
W AR Ak, 10 R 5 TR AR 2 B ki 5 CRSw-
NP ia A AP H 5 1 BE 2K 8 2 CRSwNP
RAE IR 3 PR 3 2 A E RO T B 0 TR
P AT WS — PR S
5% 3k
[1] Hastan D, Fokkens W], Bachert C,et al. Chronic rhi-

nosinusitis in Europe—an underestimated disease. A

GAZ2LEN study [ J]. Allergy, 2011, 66 (9): 1216 —

1223.

[2] Hirsch AG, Stewart WF, Sundaresan AS. et al. Nasal
and sinus symptoms and chronic rhinosinusitis in a
population-based sample[ J]. Allergy, 2017, 72 (2):
274—281.

[3] ShiJB,Fu QL,Zhang H,et al. Epidemiology of chron-
ic rhinosinusitis:results from a cross-sectional survey
in seven Chinese cities [ ]J]. Allergy, 2015, 70 (5):
533—539.

(4] ZER M, 1 A M. 4 % €5 70 40 2R 08 7E MEVR PRS- B 5 48
SR LT v 0V R L. I PR - W i Sk 040 A 24 3
2017,31(5) :404—408.

[5] Ba L,Zhang N,Meng J,et al. The association between
bacterial colonization and inflammatory pattern in
Chinese chronic rhinosinusitis patients with nasal pol-
yps[J]. Allergy,2011,66(10) ;1296 —1303.

[6] Gan W,Yang F,Tang Y,et al. The difference in nasal
bacterial microbiome diversity between chronic rhino-
sinusitis patients with polyps and a control population
[J]. Int Forum Allergy Rhinol,2019,9(6):582—592.

[7] TFokkens WJ,Lund VJ,Mullol J,et al. European Posi-
tion Paper on Rhinosinusitis and Nasal Polyps 2012
[J]. Rhinol Suppl, 2012, 23:3 p preceding table of
contents,1—298.

[8] Meng YF.Lou HF,Wang CS.et al. [ The value of sinon-
asal CT scan in diagnosing of eosinophilic chronic rhinosi-
nusitis with nasal polyps][J]. Zhonghua Er Bi Yan Hou
Tou Jing Wai Ke Za Zhi,2017,52(2):93—98.

[9] Lou H,Meng Y,Piao Y,et al. Cellular phenotyping of
chronic rhinosinusitis with nasal polyps[]]. Rhinolo-
2y.2016,54(2) :150—159.

[10] Wei B, Liu F,Zhang J. et al. Multivariate analysis of
inflammatory endotypes in recurrent nasal polyposis
in a Chinese population[ J]. Rhinology,2018,56(3):
216—226.

[11] Ramakrishnan VR, Hauser L],Feazel LM,et al. Sinus

microbiota varies among chronic rhinosinusitis pheno-

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

types and predicts surgical outcome[]]. ] Allergy Clin
Immunol.2015,136(2) :334—42. el.
Mahdavinia M, Engen PA, LoSavio PS,et al. The na-
sal microbiome in patients with chronic rhinosinus-
itis: Analyzing the effects of atopy and bacterial func-
tional pathways in 111 patients[]J]. ] Allergy Clin Im-
munol.2018,142(1) :287—290. e4.
Biswas K, Hoggard M, Jain R,et al. The nasal micro-
biota in health and disease: variation within and be-
tween subjects[ J]. Front Microbiol,2015,9:134.
Abreu NA ., Nagalingam NA,Song Y.et al. Sinus mi-
crobiome diversity depletion and Corynebacterium tu-
berculostearicum enrichment mediates rhinosinusitis
[J]. Sci Transl Med,2012,4(151) :151ral24.
Hoggard M, Biswas K, Zoing M, et al. Evidence of mi-
crobiota dysbiosis in chronic rhinosinusitis[J]. Int Fo-
rum Allergy Rhinol,2017,7(3):230—239.
Ramakrishnan VR, Feazel LM, Gitomer SA,et al. The
microbiome of the middle meatus in healthy adults
[J]. PLoS One,2013,8(12) :e85507.
Wagner Mackenzie B, Waite DW, Hoggard M, et al.
Bacterial community collapse: a meta-analysis of the
sinonasal microbiota in chronic rhinosinusitis[ ]J]. En-
viron Microbiol,2017,19(1):381—392.
Hasegawa K, Linnemann RW, Mansbach JM. et al.
Nasal Airway Microbiota Profile and Severe Bronchi-
olitis in Infants: A Case-control Study[J]. Pediatr In-
fect Dis J,2017,36(11):1044—1051.
Biesbroek G, Tsivtsivadze E, Sanders EA, et al. Early
respiratory microbiota composition determines bacte-
rial succession patterns and respiratory health in chil-
dren[J]. Am ] Respir Crit Care Med,2014,190(11):
1283—1292.
Defoirdt T. Quorum-Sensing Systems as Targets for
Antivirulence Therapy[]]. Trends Microbiol,2018,26
(4):313—328.
Hardy BL,Dickey SW,Plaut RD,et al. Corynebacteri-
um pseudodiphtheriticum Exploits Staphylococcus au-
reus Virulence Components in a Novel Polymicrobial
Defense Strategy[ J]. mBio,2019,10(1) :e02491—18
Ramsey MM, Freire MO, Gabrilska RA , et al. Staphy-
lococcus aureus Shifts toward Commensalism in Re-
sponse to Corynebacterium Species[ ] ]. Front Micro-
biol,2016,7:1230.
Kuhar HN, Tajudeen BA, Mahdavinia M, et al. Rela-
tive abundance of nasal microbiota in chronic rhinosi-
nusitis by structured histopathology [ J]. Int Forum
Allergy Rhinol,2018,8(12):1430—1437.
Choi EB,Hong SW,Kim DK,et al. Decreased diversi-
ty of nasal microbiota and their secreted extracellular
vesicles in patients with chronic rhinosinusitis based
on a metagenomic analysis[ J]. Allergy,2014,69(4):
517—526.

(¥ A% B H1:2020-03-04)



