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Analysis of methicillin-resistant Staphylococcus Aureus infection and drug resistance in inpatients

DU Jie,WU Lin, WANG Zhong (Xingtai People’s Hospital s Xingtai 054000, Hebei ,China) ***

Objective  To explore the infection and drug resistance of methicillin-resistant Staphylococcus aureus
(MRSA) in inpatients, and to provide references for clinical treatment. Methods A retrospective analysis was
conducted on 790 strains of Staphylococcus aureus submitted for testing from inpatients in our hospital from 2021 to
2023. The detection rates of methicillin-resistant S. aureus (MRSA) in different years, different departments and
different specimens were counted. The drug resistance of MRSA and methicillin-sensitive S. aureus (MSSA) strains
were compared,and the carriage of drug resistance genes in MRSA were detected.  Results A total of 260 strains of
MRSA were detected from 2021 to 2023, with a detection rate of 32. 91% (260/790). In 2021, the detection rate of
MRSA was 37.96% (82/216). In 2022, the detection rate of MRSA was 32. 89% (75/228). In 2023, the detection rate
of MRSA was 29.77% (103/346). From 2021 to 2023, the detection rate of MRSA showed a downward trend year by
year,and the difference in the detection rates of MRSA among different years was not statistically significant (P>>0. 05).
Among the 260 strains of MRSA, the Department of Burn and Plastic Surgery had the highest proportion,accounting for
18. 46 % (48/260). The proportions in the Department of Orthopedics,General Intensive Care Unit (ICU) , Department of
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Infectious Diseases, General Surgery Department, Department of Otorhinolaryngology, Emergency Department,
Department of Nephrology, Neurosurgery ICU, Department of Respiratory and Critical Care Medicine, Department of
Neurosurgery, Department of Pediatrics, Department of Neonatology, Cerebrovascular Disease Ward, Department of
Endocrinology, Department of Hematology, and Department of Obstetrics were 12. 31% (32/260),10. 38% (27/260),
9.62% (25/260),8.46% (22/260),7.69% (20/260),6.54% (17/260),5.77% (15/260),5% (13/260),3.85% (10/
260),2.69% (7/260),2.31% (6/260),2.31% (6/260),1.92% (5/260),1.15% (3/260),0.77% (2/260),and 0.77%
(2/260), respectively. The top four departments with the highest MRSA detection rates were the Emergency
Department, the Department of Burn and Plastic Surgery, the Department of Infectious Diseases, and the Department of
Respiratory and Critical Care Medicine, in that order. Among the 260 strains of MRSA, sputum specimens had the highest
proportion,accounting for 20. 77% (54/260). The proportions of wound secretions, whole blood., pus, tissue secretions,
puncture tube tips,drainage fluid, midstream urine, bronchoalveolar lavage fluid,joint cavity effusion, cerebrospinal fluid,
intestinal secretions and fecal specimens were 16. 54 % (43/260),12.31% (32/260),9.62% (25/260),8.46% (22/260),
7.69% (20/260),5.77% (15/260).4.23% (11/260),3.85% (10/260),3.08% (8/260),3.08% (8/260),2.69% (7/
260) and 1.92% (5/260) ,respectively. The top four specimen types with the highest MRSA detection rates were wound
secretions, pus, bronchoalveolar lavage fluid and cerebrospinal fluid. The resistance rate of MRSA strains to penicillin was
100%. The resistance rates of MRSA strains to erythromycin, clindamycin, levofloxacin, tetracycline, gentamicin and
ciprofloxacin were all higher than 50%. There were no resistant strains to vancomycin and teicoplanin. The highest
resistance rate of MSSA strains to penicillin was 70. 19%, and there were no resistant strains to vancomycin and
teicoplanin either. The differences in the resistance rates of MRSA and MSSA strains to penicillin, erythromycin,
clindamycin, gentamicin, levofloxacin, ciprofloxacin and tetracycline were statistically significant (P<C0. 05). The carriage
rate of the mec A genotype in MRSA strains was 100%. The mecC genotype was not detected. The carriage rates of the
tet M,aph3'-1l ,erm A, aac (6')/aph (2'), ermC and ermB genotypes were 70. 38% (183/260),53. 85% (140/260),
48.85% (127/260).41. 54% (108/260),35. 77% (93/260) and 20. 38% (53/260), respectively.

detection rate of MRSA among inpatients in our hospital showed a downward trend from 2021 to 2023. It mainly came

Conclusion The

from the Department of Burn and Plastic Surgery and was isolated from sputum specimens. MRSA exhibited high
resistance to multiple antibiotics and carried multiple drug resistance genes, posing a severe challenge to clinical treatment.

[Keywords]) Methicillin-resistant Sta phylococcus aureus ;drug resistance;drug resistance genes

v (A 4 PR T R o L IRPH R L ZE AR b
200 A Je N B IR DA S JBE b 0 Al B R RE
P (O A R R S A DT G R AR R A
NIEJG T RE 2351 & — &R 50 B SR P » A 45 H AN R
TR R A U il A L o0 B R A ™ R )
R A AR SR PR 2 W i 7Y i T R AR
4> B {0 738 25 BR B (methicillin-resistant Sta phylococcus
aureus s MRSA) 1 4 BL 45 e IR 36 97 & T 8 1 $k
R, MRSA AT 4R PG AR R K 22 50 -1 1t i 2%
P A R F I 250 i EL A 2 R 25 . 1)
TN T2 L ORBR Y R 2 | S v i I 2 A, Kk e
PR LR TR 25 0 R . MIRSA T Bk 14 T 25 1 (i 1545 5%
PUAE ZARYT R AL BN T e RIG YT B ME 2 L 5 BO 8RR
SRR B A BT 5T R B MRSA 1
TS 245 B 52 2% G 245 35 R ) 2 A 2 3 O Tz i
RN Z — mec A BN EHE RS GEAL
S5t 43 MRSA X FR P AR SF ST A4 R R 25
BEAh ret MEE R 25 1 1Y tet 25 1 RE PR 97 40 147 £ 52 Y 2R
RRPUERIRE M erm 3K ] 41 18 X K 20 P Bg
KA RT A 4. X 2L 2 5 75 MRSA

HHRRY R A Al R AR T SR o BN W R AL AR
S X H i 7 0 i 24 2 )

AT T WA B 202-2023 4F I PR B 4 1%
R A A W AREAS vh 43 S Y 790 R 4 T (0 8 4 BR A L IR AT
MRSA T B TR 245 Ak S FE i 24 25 DR i 48 415155 00 -
I PR AR S RL A AR USR5 A 0t IR 7 SR

M5 7T E

1

L1 A#kR WERET ARER 2021 4 1 H ~
2023 4F 12 J I RBP4 3% A 3l 2R W0 RE AR v 4 BS 1Y) 790
R 4 B0 2 BR AT . 3 3 B PN PR T R G BCHE TR R
REMIAME B AR5 R E AR,
1.2 £EZME5KA  VITEK 2-Compact 4= H 3%
AU E R G, % E MR R CO, B R, R
Thermo; IR UK . H AR T 5 22 [ AL, 75 [ A 1
B B0t 35 [ Beckman Coulter; HL KA b 375 —
Y FEG AL 2R RO R AL, 52 B GE Healthcare;
MALDI-TOF MS i #%1% ., 7 E Bruker Daltonics; {H
TBE R4 FROR 2 S0 R A5 A PR w] s PCR 438 4%,



616 -

TR R R A M F R E

Journal of Pathogen Biology

20254F 5 H 5 20 556 5 H
May 2025, Vol.20,No. 5

% [H Bio-Rad; BF & o P I 15 7% 3k . 36 [ Mg B0 Sk 78
VO T 2580t . RS CAE YRR R | DNA 2
Bt & b A R s AE R
2 Fik
2.1 HARESHALER  PUAARA ) RO R
2R A R AR 5 A SR ) HEAT R A I 76 B A B[]
Wk RS % . SR T T Az 38R KO Je R A n A< 3
AT AL S M PR S5 VR AR bR AS B3l . HE RS 1
PRATERE B AT #EATHE. Rtk ERKE R
VITEK 2-Compact 4> q 3l i 4= ) 58 € R Ge 17 1/ Fh
YETE o RS TE R A BT A BR A R B AR — 2D R
MALDI-TOF MS B {CGH 1T RS E . K 26 [ s
RN SE 56 =5 b UfE L & Bt &= (Latest US Clinical and
Laboratory Standardization Committee, CLSD) #fi ¥ [
LAY T 48 21T MRSA T Bk 1916 Sk 6075 T 4
PR B AR <<21 mm H & MRSA Bk, Sk 75 T 4
PRl B A =22 mom ) B Sy FEY 4 78 b AR 4 B0
Bk 1 (methicillin-sensitive S. aureus , MSSA) H#' .
2.2 HHEKE KRB BENE 790 tha WA
HIATER B AT 10 Pt Az 28 0 B0 AL 4G 7 85 K L AL
R M ER KAKER AARYE AR YE . UIF
R EZ s T ER BEFR T X T AR
g5 9 MRS CLST A5 ofE #E17 H 132, X 43 B MRSA 5
MSSA T PR TR 25 P 22 5
2.3 @HEAALN  FH PCR J7 X MRSA Bk
PEAT it 24 3 A, 42 55 mecA tetM, aac (6')/aph
(2" .aph3’-1ll .ermA . ermB. ermC. mecC it 25 3 A .
A0 & B TS R R & PR L DNA itk =
ZCmk[10] S HEATI BRI I Tt . ONAR R
DNA #i47 4 L, EF#5I#4%& 1 uL,dNTPs 2 pL,
PCR 2 ¥k 2 pL, 2 X QIAGEN Multiplex PCR
Master Mix f& & 12.5 pL. A ddH,O %2 25 pL.
N 295 C iS¢ 5 min; 94 CA8PE 30 .57 CiB
K 30 5,72 CHEME 1 min, FF4T 35 MEH ;72 CLEGE
fift 10 min, IS {R 7850 9735 . B 10 pL 973G P2 Wy ik 47
HL UK 3 T e T IRAE B8 e €8 22 v DK 4P 3L ) 3 0l 3
e AR 2R GE ML TF I sk g A o AR 56 R R BRI 4
i 25 H K W AAE 5 A .
3 HitHH

K] SPSS 27. 0 #4784l Ak B X MRSA il
MSSA Bk T 245 P 2E 17 g8 3t 20 A DL T il HL Tt 24
PR i 25 B A 0, P<<0. 05 W ZERA G E
X

# R

1 MRSADBEEXERHMESHBER

2021-2023 440 B M 790 Kk 4 B 0 A A BR
i, R K B 260 Bk MRSA, £ %k 32. 91% (260/
790), HoHp 2021 4E K H 82 #f MRSA, ¥ H X H
37.96 % (82/216),2022 4E K ) 75 #k MRSA, # i %
g 32.89% (75/228),2023 4E K Hi 103 ¥k MRSA. £
H#Hy 29, 77% (103/346), 2021-2023 4F, MRSA ¥
R R BAET B A FAE MRSA £ th % 22 70
Giit g L(XP=4.044,P>>0.05), 260 fk MRSA
PReb L BE I AR L = R 18, 4626 (48/260)
BHZEE ICU R B AR B BB 22 8 E
WAL A TICU W IR 5 fE 1 AE B2 24 R #2508, L
BE B A LR I 0L s DXL N A W B L R L R
A ke 4y 3 A 12, 31% (32/260) ., 10. 38% (27/260) .
9.62%(25/260).8. 46% (22/260).7. 69% (20/260) .
6.54% (17/260).,5. 77% (15/260).5% (13/260) .,
3.85%(10/260),2. 69% (7/260).,2. 31% (6/260)
2.31%(6/260),1. 92% (5/260), 1. 15% (3/260) .
0.77%(2/260).0.77%(2/260), MRSA ¥ Hi Z Hij
PR EAR IR AR (44, T4 %, 17/38) Bt T 4b
FH(42.86%,48/112) &Y R} (39. 68%6,25/63) \IF I
5 G FAE E2ERH(37.04%,10/27) . W 1.,

*x1 BREMRADFERRBHE

Table 1 Distribution and detection rates of MRSA
in various departments
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B 58 SR 112 48 42. 86
HE 94 32 34. 04
24 ICU 82 27 32.93
SRR 63 25 39. 68
L SR 85 22 25. 88
H &R 87 20 22.99
2H 38 17 44,74
B AR 51 15 29. 41
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JLE 24 6 25. 00
i LR 21 6 28.57
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A o R 10 3 30. 00
IR TR 8 2 25. 00
s 7 2 28.57
41t Total 790 260 32.91
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Table 2 Distribution and detection rates of MRSA
in different types of specimens
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