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Abstract

Objective: To investigate the current status of clinical infection and the trend of drug resistance of
methicillin-resistant Staphylococcus aureus, and to provide a basis for clinical prevention and treat-
ment. Methods: Conduct a retrospective analysis on the specimen sources, distribution in clinical in-
fection departments, and alterations in the drug resistance of methicillin-resistant Staphylococcus au-
reus isolated from both outpatient and inpatient individuals in Ordos Central Hospital spanning from
January 2018 to December 2023. The automatic microbial identification instrument was used to iden-
tify the strains and the antimicrobial susceptibility test, and the K-B disc diffusion method and E-test
method were used to carry out supplementary tests. Results: A total of 219 MRSA strains were col-
lected from 2018 to 2023, accounting for 18.56% of the total detected SAU. Among the departments,
the main separate department was intensive care medicine, accounting for 22.83%, followed by neu-
rosurgery (12.79%). Sputum samples were the main specimens, accounting for 59.82%, followed by
secretion (18.26%). MRSA and MSSA have not yet developed resistance to daptomycin, linezolid, van-
comycin, and teicoplanin; However, MRSA was less resistant to cotrimoxazole than MSSA (p < 0.01);
Furthermore, resistance to penicillin G, gentamicin, rifampicin, levofloxacin, moxifloxacin, clindamy-
cin, and so forth, is generally higher in MRSA than in MSSA. In the past six years, 219 MRSA strains
were 100.00% resistant to penicillin G, oxacillin and cefoxitin. From 2018 to 2022, the resistance
rate of MRSA to gentamicin and moxifloxacin decreased year by year, but increased from 2022 to
2023. The resistance rate to levofloxacin has been on a downward trend from 2018 to 2021, but has
shown an upward trend from 2021 to 2023, and the resistance rates to clindamycin and erythromy-
cin both peaked in 2022 and decreased in 2023. Resistance to daptomycin, linezolid, vancomycin,
and teicoplanin has not yet been developed, and the above data are all p < 0.01. Conclusion: The
resistance rate of MRSA to a variety of antibiotics is still at a high level, and the detection rate of
MRSA is increasing year by year, which indicates that it is necessary to take certain measures to
reduce the resistance of MRSA to commonly used antibiotics. This requires us to strengthen the
monitoring mechanism of hospital infection, use antibiotics rationally, and closely monitor the
changes in drug resistance, so as to provide more evidence for the clinical use of antibiotics.
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1. 5l8

4> v5 {67 %) BR 14 (Staphylococcus aureus, fiifk SAU) & 58N G E B0 Rk 2 —, 25l
I ARG 2B 2 —, B W IRAAE T ARG MFER 2. mTREA) 2, BT
X 2 BB 25 P A LR I B R A BRI [2] . 1961 4, JEEF I N G B ORI EARIE T i AR vE bR
T %5 % BRI (Methicillin-Resistant Staphylococcus aureus, MRSA), M i Fi 40 5 48 il o 1 % AF 5 el e
(32 A 2 VR ER T, JRAE R ERVE I )2 A 48 20 A1 [3] [4]. &2 —Fhag sk HAELLVRIT R “HB R ” ,
AR E A LUA &R, IF B R &R AUE R EE /1. 20 AR B A E N, &
BAE B 2 Moo A = B PR TN 25 M RS 1, MRSA B EL R At 7 3t B AR () 5K s [5]. & rT 5l
i Rk IR EERALER Gy, EHAKIIRIT, 25l K MUMAESE, 7 H N 2 6 B A . mPid Z ik
HS3 MRSA Z B2 H &6 &E, 4K, MRSA Wi Z5iE AW K[6], E#F MRSA G T7 M
JE R R

AL, ASHIF 7T B 47 T 2018~2023 4 P 52 vy Hh X 5% = 20 F 25 5 58 43 5 1) MIRSA B8 A A I PR 1
W LT 2R A, B AR NIRERIA T AN THE MRSA JEHY, DL K A 4% i 24 i 245 SR B e S 1K 4

2. MM ERZE
2.1. EHREKIR

WAESE R 2 Wi oD EERRAE 2018 4F 1 H & 2023 4F 12 H HATAI A=) 5256 55 20 55 Hi il 4 3 (038 2 3R
B, JL19E] SAU BbE 1108 #k, AT AR 8 I 3 5 4k B O G AR — ~RAT I TR) B (7 [ AR P ig B
)T E M e . Hdh MRSA B Rk 219 B8, B i 25 B ik S8 Sk T T 25 B R TRE RIS . BT A B ik
YINAEE S ik, HAIBRIA — B R — AR I L E k.
2.2. Bk ELEEMABHEN

K H VITEK2-Compact 4= H SN Y% & AGHAT 40 3 347 % 58 S 29 BURE 0 i, 1R4E (& E i
IRAGIGEEAE AR ) [T]A AN S WA B E PRI, P St 40 B 1 TR FE P AT o« 2GS 6 &5 SR 1) e
B, MRS IR PR AN SZ 56 = FRUE T 23 (CLSD Y M100-S32 FréE SO #E4T[8]. Mof =Ll vh T = A= i 245 1) 4=
TR 2 BR B BE AN MRSA. JRIEHM: &7 08 4 BRE ATCC25923, i T2 AE ERIIf ARG I8 0o 3R
fit.

2.3. GEitFEALE

o I PR 43 A FbR A 26 2 45 A 4 0 H1 S% F) WHONETS.6 it T.B, T 25 1t 28 3T 48 1+ 45 47 U 5%
SPSS26.0 4t it 3k 447 .

3. &R
3.1. MRSA #H &R
2018 F~2023 FiZE LA H SAU 3£ 1108 #k, Hr MRSA 3£ 219 ¥k, S E46H SAU B 18.56%, %
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SEFE MRSA i H R ITE 10% LA | o &4 MRSA 5 SA Hfil5r 7l h: 2018 4(22.51%). 2019 4(23%)
2020 F5(23.49%). 2021 F-(16.99%). 2022 £F 10%. 2023 = 21.62%, H 2018~2020 & MRSA fife Hi =
£ BT, 2020~2022 4E & R, (H 2022~2023 45 MRSA (6 R4 fr BT, W& 1, & 1.

Table 1. Detection of Staphylococcus aureus (SA) and methicillin-resistant Staphylococcus aureus (MRSA) from 2018 to

2023
5% 1. 2018~2023 4F SA & MRSA # HH1&5R

SA MRSA
74N A 0,
A () (n = 1108) (n = 219) MRSA 5 SA 45t (%)
2018 191 43 2251
2019 213 49 23
2020 149 35 23.49
2021 153 26 16.99
2022 180 18 10
2023 222 48 21.62
25.00%
._' __.—'
20.00%
15.00%
10.00%
5.00%
0.00%
20184 20194 20204 20214 20224 20234F
—®— MRSAK: H #

Figure 1. Changes in the detection rate of methicillin-resistant Staphylococcus aureus (MRSA) from 2018 to 2023
[ 1. 2018~2023 4 MRSA & HTL

3.2. fiESH

3.2.1. 219 ¥k MRSA E&ImAMEPR 577
MBS AE, MRSA FE /AR B EE ¥ RH22.83%) . #124MEH12.79%). BRI (11.87%). E4F}
(8.22%). MFULEH8.22%). A NFHT.76%). W3 2.

3.2.2. 219 ¥k MRSA EEZIGKRFAXB D HFH
MG RS AR 504 FRAE, 219 #k MRSA F ZRIE TR 1(59.82%) (L35 & I ELE ). 4
W(18.26%) fifii(9.59%) 1M(3.65%). .7 3.
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Table 2. Year-by-year department distribution and proportion of 219 strains of MRSA
Fz 2. 219 ¥k MRSA RERE N KA EE

R SPREL ML (%) 2018 fEHREL 2019 fEHREL 2020 fEAREL 2021 AERREL 2022 AR %L 2023 R AL
HIERZFH(CU) 50 22.83 11 16 7 4 4 8
fhg s 28 12.79 6 6 3 2 6
BE 26 11.87 5 3 3 2 4 9
H41E} 18 8.22 3 7 3 1 1 3
R R 18 8.22 1 3 4 2 1 7
phze N 17 7.76 4 2 6 3 1 1
JUE 12 5.48 2 2 5 2 1 0
AR AR 11 5.02 5 2 0 0 0 4
RIS 10 457 1 2 0 1 2 4
B i A 6 2.74 2 0 0 1 0 3
oAt 23 10.50 3 6 4 5 2 3
a1 219 100 43 49 35 26 18 48

Table 3. Year-by-year specimen sources and proportion of 219 strains of MRSA
7% 3. 219 #k MRSA ZRE#RA KR KA EE

(%N BEREL HIREE(%) 2018 FEFREL 2019 FERREL 2020 FERREL 2021 ERREL 2022 FERREL 2023 FErkEL

R 131 59.82 32 29 22 15 9 24
JHe 21 9.59 1 7 4 4 3 2
GaRlA Y] 40 18.26 6 7 7 6 2 12
i 8 3.65 0 2 0 0 2 4
HoAth 19 8.68 4 4 2 1 2 6
ait 219 100 43 49 35 26 18 48

3.3. MRSA M Z51FR

3.3.1. 1108 #k SAU & MRSA 5 MSSA TH&A1EMR

N MRSA 5 H 48 75 MR iR 4 7 1078 %5 BR 1 (Methicillin-Sensitive Staphylococcus aureus, MSSA)
MIAFEE R Iz, JThEER . BER T X VU R 3 R U, B MRSA X 78 W
(I 25 15 MSSA §5(p < 0.01), X HRIHAMWERR G, KRR FHET. LEHDE. Ei
B AR R I 2515 DU B MSSA B oAk (p < 0.01). MRSA X g IWELR R 254 2, X415 &K it
PR 5 (59%), HUCON MR (51.2%) JCEF TP 2 (48.4%) . ZLPE D A (46.1%). TR KT (39.7%).
W3 4.

3.3.2. 219 # MRSA2018~2023 £F 6 fEMZ5ESTE R

BN EE) 219 #k MRSA W WGTA R IO 25 R AT ROTRS, S5 RWF: N4k, 219 fk
MRSA X5 HZK G ZKMETEMR . SLAIPE T3 100%fif 245; 2018~2022 X R K EH R« SEIGYD BN 25 R 1%
SERRAR, 1H 2022~2023 FA fir At s W2 ARV B I 2% 2018~2021 £ —H 2 TR, 3 2021~2023
R T, X wAARE R SO RN 2R IE 2022 ik, 3T 2023 £ A N %, dHELE R
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PG Jib R B R T VUSRI MR = 2. DL BRI A it %= L p<0.01. W% 5,
K2,

Table 4. Comparison of drug resistance between MRSA and MSSA in SAU
Fz 4. SAU 71 MRSA F MSSA T4 251 Eb 45

MRSA (n = 219) MSSA (n = 889)
ARSI P! p fH
R% S% R% S%
HEEG 100 0 88.9 11.1 1108.00 <0.01
ENLTIIEIN 100 0 0.2 99.8 1108.00 <0.01
KAPET 100 0 0.2 99.8 488.83 <0.01
RRE# 39.7 57.1 6.3 88.8 171.54 <0.01
FIAET 12.1 87.9 0.3 99.7 91.72 <0.01
Yy ez R 48.4 51.1 8 91.5 331.57 <0.01
BRI E 46.1 51.1 5.1 92.1 259.79 <0.01
B vE 46 95.4 16.7 83.3 20.98 <0.01
TMRET R 51.2 48.8 18 81.9 103.99 <0.01
KItEER 0 100 0 100 - -
AR S 59 30.9 61.7 36.3 0.44 >0.05
Fll R e 0 100 0 100 - -
FhER 0 100 0 100 - -
BER T 0 100 0 100 - -

T TR AANGT

Table 5. Changes in the drug resistance of 219 strains of MRSA from 2018 to 2023
= 5. 2018~2023 £F 219 #k MRSA it Zh T HR

N . 20184  20194F  20204F  20214F 20224 2023 4F
WUERSHE (2430 (n=49) (=35 (n=26) (n=18) (n=4g L1 p 1

HHER G 100 100 100 100 100 100 - -
R R 100 100 100 100 100 100 - -
KAEVE T 100 100 100 100 100 100 - -
RREE# 68.2 60.8 28.6 115 111 32 39.84 <0.01
FIAET - - 125 19.2 111 - - -
Vay =N R 68.2 66.7 34.3 26.9 27.8 46 23.30 <0.01
PR 68.2 64.7 343 231 222 42 25.37 <0.01
=Wk 45 3.9 0 7.7 5.6 6 2.64 >0.05
TR 79.5 35.3 34.3 50 66.7 44 15.46 <0.01
EHER 0 0 0 0 0 0 - -
AR5 3 84.1 45.1 45.7 54.2 722 52 15.46 <0.01
FIZR L 0 0 0 0 0 0 - -
HEER 0 0 0 0 0 0 - -
BEhT 0 0 0 0 0 0 - -
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Figure 2. Changes in the resistance rates of MRSA to some antibiotics from 2018 to 2023
[ 2. 2018~2023 4F MRSA X8I E R AR TLER

4. 71ig

MRSA & —Fl B4 & R BT AR E, RS RO Z MR TR, WRAg
M. RBMERR. PEERTCEAIER R WERS, XY A 5] R EFHTEZA R X IR A ™
Y, HBGL S PRSI EE R fEE, TR, mTHAERN T2, MRSA R H Zelksk B E[9], it
Z P WA R 2 26t 2B K 35 [10]. SR H MRSA 51K IR P B Gu i Rk iR D, (H A
H iz it 2515 . 52 AR 25 L] A RO BB 29 0 s 2, AR I PR YE T AT T I B KBk ik [11]
= FEERE 219 #k MRSA 32 51504 75 B0E 2 24 R (22.83%) AN 2 40 REH12.79%), H VN E FH11.87%).
HEHB8.22%) . FFIEL(8.22%) AN EHT.76%). JLEH5.48%). AFHES(5.02%). NN 4.57%). 'F
WEAFH2.74%) . HAtRFEIL 5 10.50%. MRSA A fE ICU /it s, X 5EA[12]. BEHHE[13] 55 1)
W —2, 4T MRSA 1E ICU JAT I P REBR A, Qs B WitE fafE . R KT ERBITR . K
222 )12 IR 2 LR TT R 7 DA R K R UL F i i AR s AR VR 7 5%, IR S A MRSA 1E ICU
PEREE Pz AR ORI B R G AR S[14]5 N OB U4 A 25, Xl g i a kG
B ZHERA 2RI . 219 #k MRSA FEEORIE TR 59.82% (B4 SOV MR HEBRIR) « 73k
18.26%. Fkif 9.59%. Il 3.65%. HAth 8.68%, X S55KiZZ[151F A4 R —5, S5HK[16]. EEFE[17]17ERk
Vo BN ST 45 56 2 57, X 0] R HIgAS [F) 5 SR 2 o (H PRI 72 P 3R B R VRS AR 1598 /& MRSA
M FEERIE . —, KREBEE[18]TE LRI I A4 R MRSA FESRIF T IFIRIEFR A, XS
FRIOE TR “ A R A ERE W SR AG . AL AR, B E SRS R M
AL [ULIA[19]. TEAREFF, MRSA 5 MSSA (i 2515 i b 45 BBk, MRSA 5 MSSA XA
. RIRMER . IR BB R T WU R 259 W # ERRURS: {2 MRSA X 5 i BA (i 25 (K T MSSA,
XA GE R 5 K [ 1655 7E B 78 FER B (A 72 45 S — 80, X AT R 5 1 AF SR R P 290 b A o0 B
UbAh, MRSA SHHEHR G JKAFER. FlET. AEHDE. DR SO E 250 25 1% 08 i & 1
MSSA, DL Eguitgs R AA G EE L (p<0.01). NHK, 219 #k MRSA HH &= G ZRMETGRR. iy
T3 100%ffi #j; 2018~2022 fFX KRB = BV RN 25 3R IEF LK, H 2022~2023 A A f+ s Xf
JEAARIY N 2% 2018~2021 FF— B2 iR, (0 2021~2023 4F & EAHES, WRERSAER
(i 25 235 4E 2022 ik g, JFT 2023 FHFT R WAFEE R, FEMRE, AhER. BERTl
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KA ATEMN 2P . PL RS p<0.01. AR 257483 ARk i 34 AN OB SR TR R AR, 2 T
F[15]-[22]%BH, MRSA XK KRB R W E . KA E. whER. 48H RS RN 20k
KR RS . REEENSRZ M —— R =P BEEER, RS RAE X ERRE, SGa0iE
FERVARTE Z5 0 R BT RE S AR BT R sk b Al A, INIRERAE G EE . B PUAER, I ARBEnsg
B s, AL A BRI T 00 2R B AR SR AR T 2R AR 247 I . R 2~3 4F, MRSA Xf Bk 2 Fhitk 2=
M 25 3R A /Mg ETF s, Zia Nl it SIEaRZER T 2R B E N, HEEh S EEESS
o L %

L LFTIR, MRSA 2B 38 5, X0 B Ak 2 B0 2528 BAR A T T B, (RN 25 2874 T ik
Fo K, mm~%ﬁ# WIREE MRSA 6 H 2, Pk MRSA X FPUAE &= 1T 25 A SR JEH A b 2 o
AT LR H e 2 Be B s L o B Rk s i s . A HH B R S BROR IR . ISR B A0 A AR
m%%@amo%ﬂz%,M%A%%ﬁ%@ﬁﬁpﬂﬁﬂﬁ%a%%%,m%%H\%ﬁ%ﬂpq%W
WA BT BRATE L MRSA BEATR . AT LLEAT B3R5 [ BT 70 IR R B 45 . 1697 MRSA $R LK .
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