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Abstract:Objective To investigate the antimicrobial resistance rate,drug resistance genes and molecular
types of Staphylococcus aureus in periprosthetic joint infection (PJI) ,and to provide evidence and epidemiolog-
ical information for anti-infection treatment. Methods The Staphylococcus aureus isolated from the synovial
fluid and periprosthetic tissues of 80 patients with hip and knee PJI in the hospital from January 2017 to Janu-
ary 2022 were collected for antimicrobial sensitivity test,and the drug resistance rate of Staphylococcus aureus
to commonly used antibiotics in orthopedics was analyzed. Whole genome sequencing and bioinformatics anal-
ysis were performed to investigate the prevalence of drug resistance genes. Multipoint sequence typing
(MLST) was used for typing and phylogenetic analysis,and the differences in antimicrobial resistance among
the main molecular types were compared. Results A total of 80 strains of Staphylococcus aureus were collect-
ed in this study. The detection rate of methicillin-resistant Staphylococcus aureus (MRSA) was 26. 25% ,and
the detection rate of methicillin-sensitive Staphylococcus aureus (MSSA) was 73. 75%. The results of drug re-
sistance analysis showed that MRSA had high resistance rates to erythromycin,clindamycin, fluoroquinolones
and tetracycline, and no strains resistant to vancomycin, linezolid, and tigecycline were found. 95% of Staph-
ylococcus aureus carried drug resistance genes, and the detection rate of B-lactam resistance genes was the
highest (92.50%). MRSA and MSSA carried 4. 3 and 2. 2 drug resistance genes on average. The detection rate
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of small colony variants (SCVs) in Staphylococcus aureus was 23. 75%. MLST results showed that the main
clonal complex types of Staphylococcus aureus in PJI were ST-398 (22. 50%),ST-5 (13. 75%) and ST-59
(11. 25%). The minimal inhibitory concentration of vancomycin in ST-59 Staphylococcus aureus was relatively
high. Conclusion Vancomycin and linezolid can be used as the main choice for anti-MRSA infection in P]JI.
The detection rate of Staphylococcus aureus SCVs in PJI is high. ST-398,ST-5 and ST-59 were the main epi-

demic clones of Staphylococcus aureus in PJI in this hospital. Individualized anti-infection treatment strategies

should be taken according to different Staphylococcus aureus clones.
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MRSA(n=21)  MSSA(n=59)
B 25 Wiz it 2 Z P

WE  MIC90 WE MIC90

(n) (n)
HHERG 21 0.5 52 0.5 —1.642 0.101
FH 420G A 21 4 0 2 N/A N/A
LAPET 21 8 0 2 N/A N/A
RRFE#H 5 16 9 16 —0.043 0.966
FI A 3 32 3 0.5 —1.598 0.11
WHYE 8 8 7 8 —2.416 0.016
LARY R 8 8 7 4 —2.628 0.009
PR 8 8 4 1 —2.813 0.005
BT e 2 2 22 16 —2.396 0.018
TR 12 8 19 8 —1.925 0.054
ARS 3 14 8 36 8 —0.409 0. 682
7 7% W iz 0 2 0 2 N/A N/A
TR 0 1 0 1 N/A N/A
U2 8 16 4 1 —3.430 0.001
Bk 0 0.25 0 0.125  N/A N/A
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T P PREL K
(n) (%) (%)
B- N I i 26 blaZ 70 87. 50 92. 50
mecA 21 26. 25
MLSB 2 erm(B) 27 33.75 65.00
erm(c) 19 23.75
erm(A) 7 8.75
Inu(G) 2 2.50
Inu(A) 1 1.25
TYIRE tet(K) 7 8.75 15. 00
tet(M) 5 6.25
R aph(2)-Ta 20 25.00 42.50
ant(6)- [ a 8 10. 00
aph(3)-1I 8 10. 00
ant(9)-1 a 6 7.50
aac(6')-aph(2") 3 3.75
aadD 2 2.50
HH AR BE 2 dfrG 8 10. 00 10. 00
BERR fosB 2 2.50 2.50
RAERK qacA 2 2.50 2.50
1H 7 711 cat(pC233) 2 2.50 2.50
VG Hi R fusB 0 0. 00 0. 00
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blaZ-mecA-aadD 4.76 blaZ-erm(e)-Tnu(G)-tet (K) 1.69
blaZ-mecA-erm(B)-aph(2)-Ia 4.76 blaZ-erm(B)-tet (K) 1.69
mecA-erm(A)-erm(B)-ant(6)-Ta-aph(3)-1ll 4.76 blaZ-erm(A)-ant(9)-la 1. 69
blaZ-mecA-erm(B)-aph(2")-la-ant (6)-la-aph(3")-1ll 4,76 blaZ-erm(B)-aph(2")-Ia-ant(6)-Ia 1.69
mecA-erm(A)-erm(c)-tet(M)-ant(9)-Ta-aac(6')-aph(2") 4.76 blaZ-erm(o)-tet (K)-dfrG 1.69
blaZ-mecA-erm( A)-erm(c)-tet(MD-ant(9)-Ta-aac(6 )-aph(2") 1.76 blazeerm (B)-ant (6)Lavaph (-llbear ) o
(pC233)
mecA-erm(A)-tet(M)-ant(9)-la 4.76 blaZ-erm(B)-aph(2")-la-fosB 1.69
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(n) ()
HRR G 18 0.5 55 0.5  —0.612 0.540
LN 6 4 15 4 —0.601  0.548
SKAEVET 6 8 15 8 —0.601  0.548
RKRER 4 16 10 16 —0.110  0.912
IR 4 32 2 0.5  —2.717  0.007
NV 6 8 9 8 —1.573  0.116
I JREAE TR 2 6 8 9 4 —1.630  0.103
B R 5 4 7 2 —1.650  0.099
O i i Y e 5 16 19 16 —0.399  0.690
TOMRER R 8 8 23 8 —0.265 0.791
FAR Yy 13 8 37 8 —0.564  0.573
FilZE et 0 2 0 2 N/A N/A
TR 0 1 0 1 N/A N/A
TR 5 16 7 16 —1.572  0.116
EIIEIS 0 0.5 0 0.125  N/A N/A

I N/A RRR MG #5048
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16 ST-59 B4 & (o B 4 BRI h 4155 X M o ik
R 25 R 5w (77, 8%0) » IR ST-59 AU PUIK & Y
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AU PR KB 28 R0 52 Jr it fig Y W el (%) T 247 23 A0 X 35 A
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T R U E ST-59 B4 8 (04 45 Bk 10 7 i B
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x5 ST-398.ST-5.ST-59 B & HEBHAKFHHLER

ST-398 #l(n=18)

ST-5 #(n=1D

ST-59 #(n=9)

P25 x? P
fiif 25 2 ( 6) MIC90 fiif 25 2 (6) MIC90 i 25 2. 6) MIC90
HHEG 83.3 0.5 90. 9 0.5 88.9 0.5 0. 468 1.000
47 bk 16. 7 4 18.2 4 77.8 4 10. 389 0. 050
KW T 16.7 8 18.2 8 77.8 8 10. 389 0. 050
NS 5.6 8 15.5 16 0.0 0.5 8.122 0.009
FAR 0.0 0.5 0.0 0.5 0.0 2 N/A N/A
W R 5.6 0.5 18.2 8 11.1 8 1.430 0.673
e B R B 5.6 0.5 18.2 8 1.1 8 1.430 0.673
PR 5.6 0.25 18.2 4 1.1 2 1.430 0.673
527 R M Y 33.3 16 54.5 16 0.0 1 7.050 0.026
PR R 33.3 8 15.5 8 77.8 8 1.633 0.111
ARIS 55.6 8 90.9 8 77.8 8 4.120 0.136
7 2 e e 0.0 2 0.0 2 0.0 2 N/A N/A
HHER 0.0 1 0.0 1 0.0 1 N/A N/A
Iz 5.6 0.25 18.2 0.25 44,4 0.25 5.501 0.043
BInm xR 5.6 1 18.2 16 44.4 16 N/A N/A
T N/A FIRR MG 25047
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@ @ Q 7 0 R A o AELAT M L 52 45kl g HL PIT & 4 5

2 fe 6 PR 2R RH O L T S8 1 RR I = O b 2 O S AR R
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SgE| ST-398 #l  ST-5 % ST-59 %I x° I
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MIC=0.5 88. 90 63. 60 33. 30

8. 459 0.013
MIC=1 11. 10 36. 40 66. 70
3 i+ it
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BUB B IEAT W BB R R AR

BT WAL W G BUR Y I AR AR P Ak
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2022 4EFR [ MRSA BKH E N 28. 70% . AR5 H
MRSA il MSSA K 243 511 2 26. 25% F1 73. 75%
MRSA K5 H % 5 Ho A 2 B e K [HY . MRSA
Xof 22 Bl B 0B 245 40 1 28 B0 B i 2 0%, L
BUABFRE AN EZMBEE LML LY. X 52Ky
W)z A IR B B B 245 ) kB 1 R A 6. MR-
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i R T A 1 TS 24 2R B AT J5 #% (P <<0. 05), Al fig 5
BE B 2 3 R (1 43 A e 5 s 2 L 22 A et L 4R
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FEAIIEFE v & R 4 B (0 4 44 BR DA TR AR 4 i 1) TS
GIEPRIR R B L o - PR I e 2IS i 24 6 TR A R A
X 5 H AR 5 A 25 A — 8. kA MLSB 2%
T 3 B T S 25 2 R ARG R B L o
65. 00 %0 F1 42. 50 % , A] BB 51X S8 T T 25 W 7E IR IT 42 B
ORI ERE IR S A LT, [ RER
J&= MRSA F#ES MSSA B bk A7 it 24 56 R 1) 38 2y 5l
RN FAETEW] 2% 5  MRSA -2 #8454, 3 Fhii 24
FEPR L MSSA AV 2. 2 Fb, 3% 7] fE 2 1 T MRSA
AR AE T I PE T 25 W TR 7 I O A 5 R 5 AL % T 24
FEP AE MRSA Fil MSSA B #% . blaZ . mecA #il
erm S 25 FE P A O 7 UL, X 5 DUAE 9 BF 5% 45 2R —
B L B A R A R TAT T 24 T 24 B R A
MR B, T 253 0 R A B TS
Il PR BEPTL R 259 .

AWFFE R 19 bR 4 B E A BRI SCVs, £
RN 23.75% i T HAME YL M, SCVs A 1910
AR IR FE VD oA g & B AR , LA 2 R A B
WL ), T 4 B (08 2 BR B L B R A BR R L K W IR A
PR L T R S AR K A8 AR /N B B YR
R85 45 1 R BP0 1A 24 TR T AT AR S B0 TR T AR
W7 A R AR (A T Y S 4 (0 R A BR
SCVs 518 PRI YL % PIAH ¢, B A1 g 3 i 2 B 3R w52
A RE e, I R B AN T oA AR B SE &
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