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Abstract

Objective: To provide a scientific basis for clinical management of Staphylococcus aureus (S. aureus)
infections, this study conducted a comparative analysis of S. aureusresistance patterns between tu-
mor-related and non-tumor-related diseases. Methods: Unique S. aureusstrains isolated from various
clinical specimens in our hospital between January 2019 and December 2024 were classified into tu-
mor and non-tumor disease groups per the diagnostic criteria established by the Hospital Infection
Surveillance Team of the Medical Administration Department, Ministry of Health. Chi-square tests were
used to compare resistance rates between groups, and resistance characteristics and underlying
causes were explored. Results: In the non-tumor disease group, Staphylococcus aureus (S. aureus)
displayed significantly higher resistance rates to six antibiotics, including vancomycin, clindamycin,
and rifampicin, compared to the tumor disease group. Conversely, erythromycin resistance showed
the opposite pattern. No significant difference in penicillin-class antibiotic resistance was observed
between the two groups. From 2019 to 2024, S. aureusin both groups maintained relatively high over-
all resistance to erythromycin and penicillin-class antibiotics. Resistance to clindamycin, tetracy-
cline, and gentamicin exhibited a downward trend; rifampicin resistance remained consistently low;
ciprofloxacin resistance increased over time; and oxacillin resistance in the tumor disease group
also showed an upward trend. Conclusion: Staphylococcus aureus in the tumor disease group exhib-
ited lower resistance levels to clindamycin, rifampicin, tetracycline, oxacillin, gentamicin, and ciprof-
loxacin compared to the non-tumor disease group. Additionally, the detection rate of methicillin-
resistant S. aureus (MRSA) was lower in the tumor group. This disparity may be attributed to differ-
ences in immune status, antibiotic exposure history, and clinical treatment strategies between the
two patient populations. Hospitals should establish a joint management mechanism, strengthen
multi-departmental collaboration, promote standardized management and rational use of clinical
antimicrobials, reduce bacterial resistance rates, and curb the proliferation of multidrug-resistant
bacteria.
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Table 1. Comparison of clinical characteristics between the tumor group and the non-tumor group

= 1. BB SRR E IR REFHERXT EE

il N E|F P&
FEAG 697 1673
W (4F) 64.4+16.8 65.6+123 0.062 > 0.05
REAT: A H R 216 528 0.808 > 0.05
BRAE A e i 263 434 0.512>0.05
FEBEN TE (OR) 18.1+21.3 17.2+13.9 0.229 > 0.05
AP E R R 294 439 <0.0001
FEIX RGN ¢ 362 887 0.652 > 0.05
T BAECLCPIME £ AREE DL RAEFROR . RS KRBT (] P EIEI Student t #5546, HAhZH P EET Fisher K
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Table 2. Analysis of Staphylococcus aureus resistance in the tumor disease group
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%) i 2R S A RS BURBR S [FEES
RS N 461 3 233 66.57%
VAT 5 3 0 0 697 0.00%
TR R 188 0 509 26.97%
FIAEF 8 0 689 1.15%
BERT 0 0 697 0.00%
IWETN-§ 69 20 590 12.77%
HHER 654 0 43 93.83%
ERLTERIN 195 0 502 27.98%
) e frz 0 0 697 0.00%
RRE# 96 2 599 14.06%
7SI 143 10 544 21.95%
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Table 3. Analysis of Staphylococcus aureus resistance in the non-tumor disease group
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AR 1005 16 652 61.03%
FdisR 0 0 1673 0%
TAKEE R 662 1 1010 39.63%
FAEF 45 4 1624 2.93%
BERT 0 0 1673 0.00%
7S 254 53 1366 18.35%
HER 1599 0 74 95.58%
N LYY N 621 0 1052 37.12%
Fl e frig 0 0 1673 0.00%
PN +3 339 21 1313 21.52%
W E 430 30 1213 27.50%
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Table 4. Comparison of Staphylococcus aureus resistance rates between the tumor disease group and the non-tumor disease
group
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ARG 461 66.57% 1005 61.03% <0.05
AR 3 0 0.00% 0 0.00% /
TR 188 26.97% 662 39.63% <0.05

e 8 1.15% 45 2.93% <0.05
BERT 0 0.00% 0 0.00% /

UWEZS-N 69 12.77% 254 18.35% <0.05

HER 654 93.83% 1599 95.58% >0.05
FRIE P AR 195 27.98% 621 37.12% <0.05
) 5 e fiz 0 0.00% 0 0.00% /
JRK#ER 96 14.06% 339 21.52% <0.05
WHNWE 143 21.95% 430 27.50% <0.05
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Figure 1. Annual Staphylococcus aureus resistance rates in the tumor disease group
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Figure 2. Annual Staphylococcus aureus resistance rates in the non-tumor disease group
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ok 5 ZEL T ARGy L P TR PR 48 PO R G P €0 8 A BR T T 20 EL b AT 0, L rb R s 4L MIRSA ¥RECN 183
¥R, BIYEZR A 27.94%; AER 05 2H i) MRSA ¥RECH 599 £k, FHMHER N 38.66%. &K 7%, PiZH MRSA
K R ) 25 7 B Gt 5 (P < 0.05), AEMRZH A MRSA & Hbib T 5 w7k F.
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Table 5. Multivariate logistic regression analysis results of tumor status and Staphylococcus aureus resistance rate

RS MERSEERECHTHREAWARNZEEZEEADHTER

%) ARSI @OR) 95% B {5 X 7] P1E BEE
RS N 1.28 1.05~1.56 0.015 BE
LR 0.57 0.46~0.70 <0.001 2%
FAET 0.39 0.18~0.84 0.016 e
UIEZS 0.65 0.48~0.87 0.004 vE

HHR 0.82 0.56~1.20 0.305 NS
PN 0.66 0.54~0.81 <0.001 w3
RREE# 0.60 0.46~0.78 <0.001 B3
W E 0.74 0.59~0.93 0.009 3
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2019 4F& 2024 FEFNAEN], RS R BT B T3 4 4 B 60 7 2 BR TR T 24 2% S AN R (0 4 B a3 o i
PR, LR R ARG 50 0l DR KR it 24 26 AR 245 2% HoB R &2k, HHERKMEN24H2ZE T
FEtadh, siMRER . UM R IRKE R AT BT 2558 SRS D T B, 2R UK 1 2 2B R 2 7
eI RS, AFEMEHER A2 AR E TR, WwARER S FREA TR, WUHER. KRE
B\ PR PRI R M P BRI 24 Fe AR R BRASSA, RV AR 25 B LTS . PRAX TR,
I 25 P Jie R 5 2 R T 450 100% U8R, g 41 75 D SRR PG AR 24 1T, SRR 40 B85 IR T Vb B I 25 M 1)
Bm. B ER. FIEMREANE R T = RO P R RS ORI GO B IR RANME R, FEIAE
Zi AR T S RV E T AL AF O —— 7 i 85 2l i R % 45 S A M BE T4 FLIK K 3w 1) D-Ala-D-Ala 5%
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[ b 22 A OB AR B, AER 2 MRSA #(38.66% vs 43R 36.2%) 51, S LA 3 [X 44 [X 345914 MRSA
FERE R 13K . A Sallah ZE[91HIBF FLR I, LR 52 G0 G PR e i3 1) MIRSA TR 2 (5 35 5 T S Ao 16
AR IR R SR R R T BE o R R SR I A D . MRSA S AR P AR A A - P Tt A
KAV 23, EZH mecA FEFEFINT, ZEFELRIGICEANINEERESEN 2a (PBPa)Xsk
BIhRE. HAT, A mecA FEIBEMNLE E MRSA 1) “&hsifE” , #l 2Bt PCR HARY # mecA JEH——
X — PAEAH I TR A B ARIE[10]. AHIE TN BT MRSA B Rl 25 3R 843558 i MIC VAR K-B VLW
FhOTEE . SCHRIRIE, &3 R AT BRTE mecA JE R BH 14 5 FHARU PO AR 25 8L — B my . Aklilu 55[11]
) SCHRES RAUERH, mecA FEA[1) PCR faill] 5 32 BY 2585 25 R — B BLhF, mIIA 98.7%; Cojutti SF[10](1) 5
FEEREE R R, PCR SRR —FEARHF 96.2% + 1.8%. A KAIWF 7478 mecA. mecC Z5(4 FiiZ L
FEDD R RGN, o BT T 40 B, DATE IR N LR T 20 (R 25 WL 0 22 5o (RLSEBR b, AR 4T
YHER 26T, e BB BB p 4% TAE, AT BANT 4 0 (7 AT BRI mecA 2 DRIRURS ) fr) =2
BN . RAE AT ZH MRSA Fi th 28 W20 T AR 4L, (i 4h FnT e 2 A7 B8 35 b v A
PEIKEZasem, AN E EEHT S AAETT R

L E BR A A FEAH LG, AN A0 5 s R B IR TE R N 36 AIE 1 RT3 SA T 253 1 RR ik M (1015
JRBRFEAR U Duarte 5[ 121 70 HSRE X 43 Frvgg JE B RN ST W B 52 s (EDHT R B T AR s L3R T v 2 i
2 LT S e E RN W[4 4R S AAE 2 R, 77 B XU S M 24 B R (A 3%

AT RN, MR S AR R i R A R B T IS AR B e, XM E R RS B
TPERE . PUERBBE LEFRFML, HFFEES 2 PO — DRI, b5 S 08 608 2Bk B 25 10
s, BAERE R & AITIEINR AT B RSV OB VIR R[13], ARG RN 14],
Loganathan %[ 15iF B WG B AR 0 3 v 8 22 109697 77 QLG 58 1 0 vty 85 25 1 SE 56 4H A= s e il T 4 6 HL 28 K%
FETHAMWA T F; Behera S5 16| BT 7 B0E 1 H A ClyC vl 2B AV, RERCESRTE T 80%.
I AR I I B ) R A AT R R TR SA T 24 IR T SR (1710 2498 i B B A A X B s | 4
Jiti, D T 2 B R AL R R L TR BN IR BB R B T R IR MK 2 20, I
DB SR  SCRE s R AR R AR E AL X BT R A, T PR 2 R DR TR MRSA (5]
[18]c AN BLALUR FIf 5, AT O RIBYES T, o REAAEER A, R H, 2
OFAR TR, 5 I R I ARFE 358 R 4 2 R N BT I 24 358 [R] 1) LA A R 4%

R, G v R 2 K A TR iR AN A R e SRR AT — AN B RIS IR ), U A 21
o R A B T, R B N R SIS B, AR SR 2 AT T, HEAT I R T B 24 R R B
BHEAEH, BRSO —RAFEMEATIAER, RRVE SR EE i, =R R B ARG
JPO7, ARG ORI AR 253, @ 2 J 2 K.

SE

[1] Mlynarczyk-Bonikowska, B., Kowalewski, C., Krolak-Ulinska, A. and Marusza, W. (2022) Molecular Mechanisms of

DOI: 10.12677/acm.2026.162490 1102 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162490

Y, BEZ

(2]

(4]

(3]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Drug Resistance in Staphylococcus aureus. International Journal of Molecular Sciences, 23, Article 8088.
https://doi.org/10.3390/ijms23158088

RIGelE, B EH =, IKE. BB XRG04 & BRI 245 18 LU [T]. 75 8 K2R 27 B 544, 2010, 46(6):
500-501+504.

Hassoun, A., Linden, P.K. and Friedman, B. (2017) Incidence, Prevalence, and Management of MRSA Bacteremia across
Patient Populations—A Review of Recent Developments in MRSA Management and Treatment. Critical Care, 21, Ar-
ticle No. 211. https://doi.org/10.1186/s13054-017-1801-3

A ] 200 A T 2 0 D). 4 L4 B T 24 B DU Y 2018-2021 £ Hp PR R 5 22 L 24 1 M DU AR5 0], HP i e ds i 2 &,
2023, 22(10): 1148-1158.

XfR, BREEA, BREESE. TR DR Ro i gy B 2 B W A ST 21 R Z 5 tE s MRSA (W#F 7L, ARG PR R
%2 2021, 47(3): 185-187+194.

TS, 2. & EEBIREFRA DA K215 AT [I]. B EE R E, 2022, 17(12): 1442-1445.

Marino, A., Maniaci, A., Lentini, M., Ronsivalle, S., Nunnari, G., Cocuzza, S., et al. (2025) The Global Burden of Multi-
drug-Resistant Bacteria. Epidemiologia, 6, Article 21. https://doi.org/10.3390/epidemiologia6020021

KA. FEI 2 B B e PR A 0 B AN A BT T 25 1R ) 7 D). AR DR A, 2022(5): 41-44.

Sallah, Y.H., Bratti, V.F., Rafinejad-Farahani, B., Jayasekar Zurn, S., Johnson, S., Crestani, A.S., ef al. (2025) Antimicrobial
Resistance in Patients with Haematological Malignancies: A Scoping Review. The Lancet Oncology, 26, €242-e252.
https://doi.org/10.1016/s1470-2045(25)00079-8

Cojutti, P., Scarparo, C., Sartor, A., Coato, P., Rigoli, R. and Pea, F. (2015) A 5-Year Survey of Antimicrobial Susceptibility
Profiles of Methicillin-Resistant Staphylococcus aureus (MRSA) Isolated from Patients with Bloodstream Infections in
Northeast Italy. Diagnostic Microbiology and Infectious Disease, 81, 53-56.
https://doi.org/10.1016/j.diagmicrobio.2014.09.016

AKklilu, E. and Chia, H.Y. (2020) First Mecc and Meca Positive Livestock-Associated Methicillin Resistant Staphylococcus
aureus (mecC MRSA/LA-MRSA) from Dairy Cattle in Malaysia. Microorganisms, 8, Article 147.
https://doi.org/10.3390/microorganisms8020147

Duarte, F.C., Danelli, T., Tavares, E.R., Morguette, A.E.B., Kerbauy, G., Grion, C.M.C., et al. (2019) Fatal Sepsis Caused
by Meca-Positive Oxacillin-Susceptible Staphylococcus aureus: First Report in a Tertiary Hospital of Southern Brazil. Jour-
nal of Infection and Chemotherapy, 25, 293-297. https://doi.org/10.1016/j.jiac.2018.09.010

Brar H . 4o 6070 20 3K B 0 1 A 1R 20 1280 265 08 S FON AR M R AR FE I A8 [D: [hil 2247 8 30]. KR BRI )\ —
RERE, 2021

Gao, W., Yang, J., Zhang, X., Tian, L., Xu, D., Xu, S., ef al. (2024) Omadacycline for Diverse Infections in China: A Real-
World Analysis of Efficacy and Safety. Infectious Diseases and Therapy, 13, 2509-2526.
https://doi.org/10.1007/s40121-024-01065-3

Loganathan, A., Bozdogan, B., Manohar, P. and Nachimuthu, R. (2024) Phage-Antibiotic Combinations in Various Treat-
ment Modalities to Manage MRSA Infections. Frontiers in Pharmacology, 15, Article ID: 1356179.
https://doi.org/10.3389/fphar.2024.1356179

Behera, M., Singh, P., Verma, A.K., De, S. and Ghorai, S.M. (2025) Activity of GS-Linked Chimeric Endolysin Chapk-
Sh3bk against Methicillin-Resistant Staphylococcus aureus Biofilms: An In-Vitro, Ex-Vivo and In-Vivo Study. npj Biofilms
and Microbiomes, 11, Article No. 94. https://doi.org/10.1038/s41522-025-00728-4

Zeden, M.S., Gallagher, L.A., Bueno, E., Nolan, A.C., Ahn, J., Shinde, D., et al. (2023) Metabolic Reprogramming and
Altered Cell Envelope Characteristics in a Pentose Phosphate Pathway Mutant Increases MRSA Resistance to f-Lactam
Antibiotics. PLOS Pathogens, 19, €1011536. https://doi.org/10.1371/journal.ppat. 1011536

WA, £, R, 5. S R S BREM 0AR s TS0 3R (0], 1l AR R 5 S B B R R, 2023,
45(4): 287-289.

DOI: 10.12677/acm.2026.162490 1103 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162490
https://doi.org/10.3390/ijms23158088
https://doi.org/10.1186/s13054-017-1801-3
https://doi.org/10.3390/epidemiologia6020021
https://doi.org/10.1016/s1470-2045(25)00079-8
https://doi.org/10.1016/j.diagmicrobio.2014.09.016
https://doi.org/10.3390/microorganisms8020147
https://doi.org/10.1016/j.jiac.2018.09.010
https://doi.org/10.1007/s40121-024-01065-3
https://doi.org/10.3389/fphar.2024.1356179
https://doi.org/10.1038/s41522-025-00728-4
https://doi.org/10.1371/journal.ppat.1011536

	青岛地区某医院肿瘤疾病组和非肿瘤疾病组金黄色葡萄球菌耐药性的比较
	摘  要
	关键词
	Comparison of Staphylococcus aureus Resistance between Tumor Disease Group and Non-Tumor Disease Group in a Hospital in Qingdao
	Abstract
	Keywords
	1. 引言
	2. 材料和方法
	2.1. 菌株来源
	2.2. 细菌鉴定和药敏试验
	2.3. 研究队列
	2.4. 统计学处理方法

	3. 结果
	3.1. 两组金黄色葡萄球菌药敏结果分析
	3.1.1. 肿瘤疾病组金黄色葡萄球菌耐药率
	3.1.2. 非肿瘤疾病组金黄色葡萄球菌耐药率

	3.2. 两组别金黄色葡萄球菌耐药率的对比分析
	3.3. 两组金黄色葡萄球菌不同年度耐药率的比较
	3.3.1. 肿瘤疾病组耐药率年度趋势比较
	3.3.2. 非肿瘤疾病组耐药率年度趋势比较

	3.4. 耐甲氧西林金黄色葡萄球菌的百分率比较
	3.5. 多变量回归分析结果

	4. 讨论
	参考文献

