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Distribution and antimicrobial resistance profiles of pathogenic bacteria in nasal secretions of patients
with chronic rhinosinusitis

DU Linfang, LI Yanjie, SU Yongli, XIA Hongwei (Department of Otorhinolaryngology s Zhoukou Central
Hospital s Zhoukou , Henan 466000 ,China) ™

Objective To investigate the distribution of pathogenic microorganisms and their antimicrobial resistance
patterns in nasal secretions of patients with chronic rhinosinusitis (CRS),and to analyze clinical factors associated with
multidrug-resistant (MDR) bacterial infections, thereby providing evidence for precision antimicrobial therapy. Methods

A retrospective study was conducted on 312 patients diagnosed with CRS by nasal endoscopy in the Department of
Otolaryngology of our hospital from January 2021 to December 2023. Nasal secretions were collected for microbiological
culture, bacterial species were identified using the VITEK 2 Compact automated system,and antimicrobial susceptibility
testing was performed in accordance with the 2023 Clinical and Laboratory Standards Institute (CLSID) guidelines. The
composition of common pathogens and their resistance rates to major antibiotics were analyzed. Chi-square tests were
applied to evaluate the association between clinical factors and MDR bacterial infections, and variables with significance
were further examined using multivariate logistic regression. Statistical analyses were performed with SPSS 26. 0, with P
<C0. 05 considered statistically significant.  Results A total of 274 pathogenic isolates were obtained., yielding a positive
culture rate of 87. 82%. The predominant isolates were Staphylococcus aureus (28. 47%) , Streptococcus pneumoniae
(19. 34%) . Staphylococcus epidermidis (11. 31%), Haemophilus influenzae (9. 49%), Klebsiella pneumoniae
(9.12%), and Pseudomonas aeruginosa (7. 66%). Less [requently detected pathogens included Morganella ,
Enterobacter cloacae » and Clostridium perfringens,as well as fungal species such as Candida albicans and Candida

tropicalis. Resistance testing revealed that S. aureus exhibited resistance rates of 64. 10% to erythromycin,42.31% to
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clindamycin,38. 46 % to ofloxacin,and 32. 05% to levofloxacin, with methicillin-resistant S. aureus (MRSA) accounting
for 38.46% of isolates. K. pneumoniae showed resistance rates of 48. 00% to ceftazidime,40. 00% to ceftriaxone,and
32.00% to levofloxacin, with extended-spectrum B-lactamase ( ESBL)-producing strains comprising 44. 00%. P.
aeruginosa demonstrated resistance to piperacillin/tazobactam, imipenem, and ceftazidime at 28. 57%, 14. 29% , and
33.33% ,respectively. In total, 92 MDR isolates were identified, representing 33. 58% of all pathogens. Univariate
analysis indicated that age 60 years (P <C0. 01), hospitalization (P <C0. 01), diabetes mellitus (P <C0. 01),and prior
exposure to broad-spectrum antibiotics (P<C0. 01) were significantly associated with MDR infection. Multivariate logistic
regression analysis showed that the use of broad-spectrum antibiotics, hospitalization, diabetes and age>60 years old were
independent risk factors for MDR infection.  Conclusion The predominant pathogens in CRS nasal secretions were S.
aureus »S. pneumoniae, and H. influenzae. A substantial proportion of isolates exhibited antimicrobial resistance,with
MDR strains accounting for approximately one-third of the total. MDR infection was strongly associated with broad-
spectrum antibiotic exposure, hospitalization. and comorbid diabetes. These findings underscore the importance of

continuous pathogen surveillance and antimicrobial resistance monitoring,and highlight the need for optimized antibiotic

stewardship to improve therapeutic outcomes and reduce the risk of resistant strain dissemination.

[Keywords] chronic rhinosinusitis;nasal secretions; pathogen distribution;antimicrobial resistance

18 P B 5% R (chronic rhinosinusitis, CRS) & —Ff
DL B Ko 5 52 266 M52 18 1k A AE Ry 32 S AR AIE 9 1l K DL
P o AR R 12 F R R LD IR M 5 S e
G | ML AR % Sk T P Al RS AR L AR
Friasr i 4, 2Bk CRS B B HE s ~1200 2
V] 3 4 ok F 1 A v bk it DX ) i 4 R B A TS
PR3 ST A5 3T A% AU A o SR O AR R
ThHm B UIAR G, © R 52 Wi Ja B AR 3 o i S e R R Y
R MM EEA L AR B (B SR 418
5 R I2T7 15 S (EPOS 2020) )06 CRS 43k £F
B A (CRSWNP) Fl A £ & 5L A A (CRSsNP) 1 2,
P TR R S AL 286 R 4 928 B o7 K B0 T 1 45 7 THI A
1E F 20 R CRS 1 HAK UK HLHI M R 58 4
JELY (LB B 22 B W A o JR) 8 D A A ) S g A
PRIRRFEL RSB T R HE T SRR S A0 R L
T S 00 P s 5 A TG 22 M I R R g B i AR R
Stk RNE RN, IF Tk — R S A E T Ak, 4l
PRI A 00 A T R 2 4 R T IR R T A T A R
LHTHIR T B RE 1 . S T B I R AE FNR 7 RHOR KA
) FE ML 2 —

VRIS B R DAY CRS B0 L5 4 2
T2 BRIl A BR DA L A1 PR M T L AR S B A T
S ARk Z2 WU 5T 4 15 4R 3R B RR X 2 AR
A2 1) 5 L A T) A T A TR 24 e G X B- PN Tk ik
S G e s T 288 245 ) 1) SEOURRME R R R 2 ) 8 5
PEPUR IR PR EE N RS REE A gt
B AT CRS A8 50 J5E T A i R T 245 14 78 £k (H 2 80h
Brh FEAEAIR, Mz R 20 2R R
BT 5. 0 H O AE 2 E 25 W (multidrug-
resistant, MDR) J&Z% 1) XU RS D1 Ak 75 T, A7 5k = 41 % 1
8 I R B E SCHF o PRI A AT 5 400 0o 0 A B i = 4F

CRS M G 5 70 W) HE A7 5 T2 15 5% 5 it 24 15 460 00
A G0 A e 32 E AR 8 &% MDR T 1 73 A R AE
HE— 2L RD Sl RN E 27 R AE | RE BB e BTk R
il AR R Z B AR OCE , B 78 CRS B9 AR fL BT %
LR 7 AW 1 72 B DX S it 24 M 00 i B TR AR 4l

MRE5HE

1 HRIK

AR 5T R 0 B0 B A 5 50 M 2021 4F 1 A &
2023 4% 12 J1 W1 18] 76 7 B¢ B B 0k B} 112 e AE e 5 ek
12 IR N A W2 W CRS 19 883 s 1] 55 8.
PASFHERLHE . (DA EPOS 2020 2 Wibs e i #2155
212 JHLL b (O FE TP 259 T A 15 B0 B R AR 2
SO R B I 43 WA DA AR I 5 e T 2 RS 5 (3) 1 PR R
ST, HERRARAME R (DT 4 N2 2 g
FIRIT s (OB IF2E p i B SR S5 YL (3) 77
TE 56 R S 300 W T 3 98 5 722 5 (4 S 93 Bl i R S i
2 M RIaIT . RELPALFTE KM CRS B
w312 M, ITABREHEENERZERL. MR ITES
B= i (e B 23 5 2 W Atk am 5t .
2 BRSiYRESLIE

B0 53 WA 2 55 I L B BRI AR TC R AR AT T
S PNBE T SR A v S T IR 53 WA SR T — R M I TR IR
Gl as B 5 7 B TS 45 P, 30 min 3% 5 BE BE
AR R . BEARTE B T v 1 3R AR L LB
G R BT 35 CHHEE IR 24~48 h, ARG K Y
B RS 7 A A SR W 5 R ST T
YooE . FLAAEA R B T B [CRF R 5L 37 “CHE i85
FE5~7 d WA H A KO — 2%, Iifin
A Rb 3 3 349 R G S 00 & AR o R VR B (SOP) L JF 1%
EE I e Xt L 0 A 45 A o 0 1



+ 238 -

T E R ORAE Y F L
Journal of Pathogen Biology

2026 4F 2 H 55 21 &5 2 )
Feb. 2026, Vol.21.No. 2

3 REELSTESWAMERE

FE A 4y B B AT BE 30 bR O VITEK 2
Compact F gl {20 B 45 RGHEAT 5506, WA E 8 =
HE 2R G0 5000 o S N T A R RO AN o i 24 2 A R
R P 1 (Kirby-Bauer) 5 i A 17 i B ik 6 & it
T o B AR RN 435 S 0 e K A1 25 16D e PR S92 56 % 4 1 1k 22 I
23 (CLSD 2023 4E 40 W 25 W) U R IR I An v . PR 24
VIR AL - o8 Tk e 2 L S B T 2 L v oA I 2 L R
IRIERZE SR AL TR R 2 T R R ISR 20 R R LT
WY, ZEiit 24 (MDR) E L Xt =3 Ry w 259
[7i) Fof 35 B0 LS T 247 A TR R o LR W0 e 34 1 4 B LA
HERE ATCC 25923, K& i ATCC 25922 K4
SR PR ATCC 27853 VE M B #5 H bk
4 ERERKESTEEY

3 LT D 2R G BURR A R AR IS LR i 2
(T2 EE R R A iS4 R (=3 28
PUR Y75 =5 O RS A IR =R ST T AR
7 RARAE . KA MDR 38 1 o 32 45 5 28
L HAACH AR, 25 R R4 =2 MRS [
J A AN e 57 e L I PR B0 B S0 1 bR I 35 77
IR R IR RIS ) R e E I A L
5 ZItEFE

BHE A3 1 % ] SPSS 26. 0 G it ik se i, i %
ek LA B bR 2 (o ) Fe 1% o 2 ] o A8 3R Ak o7 R
ARt K5 5 THECREORE DA EIORT E 4y b R L AR AR
R X7 K % 80 Fisher M VI ME K%L, RAZ KW £
Logistic [l A5 731 MDR T2 J& % i) 2l 37 fa [ [ &
Ak ASRMEE S P<<0. 10, IR bR P>>0. 15, 5%
ZARRA Geih 2 L A AT ARG 2 R DL
H H COR) B H: 95 Y0 B A5 XAl (CD R . Fr 7 A 6 34
R U A B, P<20. 05 RS A G E X,

& =

1 BEERSE

AR LA G2 Wi R CRS B3 312 i,
Hod B 174 B1(55. 77 %) . 21 138 1l (44. 23%) ,
PEAEWE M 45 % (IQR:33~59 %), 4EIE<<40 £ #H 122
#1(39.10%),41~60 % F 137 #1(43.91%),>60 %
H 53 01(16.99%) . BEA I WUELAL Pk & 3
98 i (31. 41 %) , Ferboli JR 5 56 1 (17. 95 %) | & Ui e
37 4 (11. 86 %0) L KA M 22 51 (7. 05%) . 157 {4l
B (50, 32 %0 A WA Ik sk, 47 1 (15. 06 %)
ez S F ARG, iR AT, 112 162
(51.92%), 4 B¢ 150 il (48. 08%)., 115 fi & &
(36.86 %) T ABtHT 6 A~ H WAL iSdu i 259 , =
88 7l (76. 52 V) WA 2 ML AR,

2 BRSDYREEMEK

312 7 B Ji 43 Wb ) b A A RO TR B 274 fR
FHPE SR 87. 82% . WA AL LU F . 4 B 0 ) %4 BR 1A
(28.47 %) 2 Je 5 UL SO T, H R AR IR A il 5 i 3K T
(19. 34 %) 3% Bz 4 % BR B (11, 31 %) L it 8% W8 I AF B
(9. 49%) il & 72 T AN B (9. 12%) 5 4 4 I P i
(7.66%), WAL, K RBARA G 1A A 45 B M 7
J& (3. 28 %) S5 B AT B (1. 82 %) , D BUbR A i 40 B
W= SRR (1. 09%) . B LA A 6 & Bk
(4. 38%0) HHAF SERH (4. 01 %) I E ., FWIPRAAEAE
Z2 b SRR L R g, v D 4 (A A BR R B A R
T 26 R TR D SR IR TR BB A A R A A AL Bk R L
W1,

F1 CRSEZFBRSWYERAEABER
Table 1 Composition of pathogenic bacteria in nasal secretions
of CRS patients

s 9o JE T 25 K Hs () MR (%)
1 4 6 A BR A G H 78 28. 47
2 it 4¢ % Bk 4 G '’ 53 19. 34
3 & B I A R T G 31 11. 31
4 LSRRI I T G 26 9.49
5 Ry EAE G'H 25 9.12
6 i 3 2 S P T G'H 21 7.66
7 JEE AR T ) G 9 3.28
8 338 Jo T 78 G'H 5 1.82
9 PR E N T R 3 1.09
10 [ o A Bk IENG 12 4.38
11 P Bk FLT 11 4.01

it 274 100

3 FEREEMAE SN

Xof B3 B TR R 0 25 000 AT U, 4 B0 R 4 3K
WXL R R R VAR RS A E R Byt 2
KO0k 64, 10%., 42, 31%., 38. 46%. 32. 05%,
MRSA K H %y 38. 46 %0, fili 58 5% Bk 18 0 2185 2 ik
o088 5 A TR 25 3R Ok 54, 72 9% F1 18, 87 % . i R vi TR AA
AR Sk A A IE Sk Al A L 20 S TD BRI BT K R A A T
IR h 48.009%6.,40. 0096 .32. 00 % Al 20. 00 % ,
W ESBLs PHME R 44, 00% ., i 28 15 B0 B8 7 BT A
W 245 v 38 B0 MY — o A B AT 2 HE b X Sk v |
WIR 37 P A/t nee £ 2L STV i 5 1 R0 B TN O S T T 245 % 43
WA 33.33%.28.57% .14. 29% Fl 19. 05% . &ERHE
JE& AR IR RGO I R AR WAH R 28 3R,
4 ZEMARBENERESN

TE 274 ¥R 4T85 B 2R A ) 2 T 24 7 (MDR) 92
MR K H % 33.58% . HLH AT 2 s, MDR R J8%
Pery K AR RTERRAE 6 S H NI g bt AE Ry B
WET R (47.37% vs. 28.40%, P =0.001) ; {1 B¢
#(41.33% vs. 26.54% , P =0.014) & 3B R %
(55.36% vs. 29.41%,P =0.015) MA4E>60 % H



v E R OR AN F A A

Journal of Pathogen Biology Feb. 2026,

2026 4F 2 H 521 BB 2 W
Vol. 21.No. 2

+ 239 -

F(46.48% vs. 28.92%,P =0.026) IR 7 7E B & 1
MDR ¥ i &, R gk B FRBEREY
MDR YL T i it e, g 2,

%2 MDR EESHEEE S
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