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Research progress of oxacillin-susceptible methicillin-resistant
Staphylococcus aureus
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Abstract  Staphylococcus aureus is a common pathogen causing nosocomial and community acquired
infections, which can cause various types of infections. Methicillin-resistant Staphylococcus aureus exhibits resistance
to many types of antibiotics, and its incidence rates and epidemic characteristics in different countries and regions
varied significantly. With continuous exploration on the resistance features and resistance mechanism of MRSA, a
subpopulation of MRSA with special resistance characteristics has been gradually reported around the world, which
is called oxacillin-sensitive methicillin resistant Staphylococcus aureus (OS-MRSA). The characteristics of OS-
MRSA is positive with resistance gene mecA, but its MIC value for oxacillin is low (usually under 4mg/L). However,
oxacillin and or cefoxitin sensitivity testing methods were normally used in clinical laboratories to distinguish MRSA
and methicillin-sensitive Staphylococcus aureus(MSSA), while genetic testing method (mecA gene detection) was
rarely used. OS-MRSA is often incorrectly reported as MSSA, which may lead to failure of anti-infection therapy
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and increased mortality of patients, since anti-infective treatment is often performed based on drug sensitivity testing

results. In addition, the isolation rates and molecular epidemiological characteristics of OS-MRSA strains in different

countries and regions are significantly different. Therefore, this review summarizes the latest research progress of

OS-MRSA from the following five aspects, molecular epidemiology, laboratory testing methods, drug resistance

mechanism, virulence characteristics, and clinical treatment.
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56 F1 T BEAK, 5 BUMR S A X B- P Ik Ji 28 24 4y dn 2w
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I E OS-MRSA 73 B 4 d i L 1) o [ & ST338-t437-
SCCmecVH ., PhakuZs51%42013—20 144 i) JEH K1
SR X 53 B9 100 <6 2 159 %) BR 1 a3k AT 4 L L2 0
(WGS), #iH9¥kOS-MRSA(9%), J& T-ST8-t1476%.
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BI(MI+IVc), 2KRANAI 437, 20194E, BrahmaZ5lsix}
T AR AL 6 1D 5] T AR U e 1) 4 B0 7 ) 3K e o
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BRI .
2 SLIREMNITE

HAT, 236 =K MMRSAK %A 20, 5
RO FRE . AR IR . TR BEE RIS



.738.

LA R 202148 H 554645 55 81

MPBP2atk 1. & M4E XX M (polymerase chain
reaction, PCR){ il mecAZE K A Bimec CHE R, {E%
L0 = BR 8 T T R 1 U7 1% 2 B 25 U A
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1) “ bRl Y, AR R K- E A =N R R
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BIRFIAMSSAP, R4 v 1 JE 2 I N HX
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Tl s P R R, IR ARRE T 30 5 BB DR I T AR i 24 R
AI(MICs 4~8ug/mL). BeckerZs261% TLOMk 2 M 7 Ak
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Mo dn SR A A i 24 2 28 A A A R DR I 2R
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T PR ARG s R R 0 7 v T 2 k1 < A e R LA T
& EIRTT J7 SRR,
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43 B RR(SA 1306, SA 1326, SA 1552, SA 4666)F11 14k
MRSAXTHEFR(SA 6083)BEATHE T, XTHEAKRSA 60837K
P MRMICTH N6mg/L. 54Fk0S-MRSAIlf R 7 5 i
FREE, XTHEFRmecA. femA. femBFfemXHE KA Hr
FEARME AR R IE o K mecAd femA~ femBHI
femXFHEFFESA 1306, SA 1326, SA 1552,  SA 466641
SA 60831 FRIAEFEAMML, HImecARERRA, Mk
T2 WESTI, RIEGE N Fem K1 # 2 BRULA R
RS e, X LB IR B 4 R A ] RE RS W Fem B VS
PE. Fem&s A W ZUERR AR A0 1) A AT RS2 0 52 R (1 48
PRBES B, 8 B AR R0 BB RIS, 5 B i B Ok
FEARBIU . 2013—2014%4, Phaku®50SR BLNIR K3
JLFIE OS-MRSA [ = ks H 2 5 fem A )Y 195F AL AH
F(p=0.015). 20184F, BrahmaZsU81%fOS-MRSAZ} &
WhfemXABEER 17 51 73 §7 2.7~ femX(K3R, HI1IN,

NI1SHAIS51V)flfem-B(LA10F) K45 =48, F1EfemX
SR ASIV)FRIL T —NHHIRE T, HfemAd &
RIRA . BEFRFRIESIT R, SMRSAML, Fr
A femIE N A FRIE AR . FA PE MR 26 2 o 40 P B AR
A SRR R I e 5, femFE R K RM S T4
FEE I AEDN & B, TR fem 22 [R] A 28 0K B FT A 523K
OS-MRSA 73~ 8 15 24 W 7 A P U 1 4038
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MIDY39 M H R AARAE MW AN G, NWI9HIDY39
HRHEAT TE B ImecA, — NEIE P ImecR 13 K F1—>
blal i ARG —# 0. NWI9ORE mEREblaR]
-blal, f&FiEmecd, XARMEFIMARGUR. DY3IIKKIA
blaR1-blal, TFEiEmecA, XFAMETHIME2ZY . Wit
ik (overexpression) 5z X (antisense)RNAH; AR 5L
bla ™1 R ¥ 138 = 8k /b . /EDY39-RIF blaR 1-blal
1) 25 38 I S BORME P MR BUR R AL, /EDY39-RAd
JERIEbIaRIEAT T HATM RS . AN Nblal
(2RI KT 32 B 5 AN B mec i 1 IR 1) 24 1 7 A gl Jk
mecAPH VR % BR B 6 2R P AR (TR 25 R ARLE . AE
B-M LR PIH 25 % 5%, BlaR1IFIWIIEREIE T
BRIHAYIEE o mecFbla 2 Gt UL N HoAth 3545 K 25,
TE 8 458 4 5 €00 78] 2657 BR 11 oF Y 4L B R T 24 1) 308 7 T
F e HE FRO, SabatZERON —Fkmec B 1 2K e 7
FRBIURS 4> 3 (76 %2 BR T GR2 T AR AE 5/ B- Y Tk e 2
PUBE 2P0 ST 085O0 R 50 Bl mec A ) 3R IEFE AT
SER T, GR2IIIE 2 i e RN i ki pGR2A K
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pGR2BZL . GR2#EHSCCmec IV, 4 TN &/
T IhfeImecRIFER, Tomecl. {EJFRFIpGR2AMIEH
T RILT —AblaZR Gi(4:v5 (8] % 3R B R7 G 45 14)
(PRSI, RS blaZ S IR 2 A 5 ol 45 B Rl blal
HMIblaRIAAAL, blaZ AR BE K HE 5 T — NG 4% o
TIS66HIFERl, MR T blaRIWIS'S, “miSblaZimecA
PHIEY e B Took . Fiki R JG, GR2XT 5 &= fIK
M P AR IR 24 (MICs 73 ) 90.5F16mg/L) . flAI 1IN HOS-
MRSA % TB-WIE KP4 )5, JEThRetEm)
BlaR1 A& ZmecAFL i@ YIBlal, /s H 2 $0 i1l %%
N, X AE 13 mecANREH R IE. pGR2A[EML )G, TG
Brbla R 500 3 BimecAMI SE M TR, T o 34 e
PERAN T B 2 i 24
3.1.3 GmecARFF M ERELE R REAKX

Goering S5 100d jof 4> 2 K 2H I 7 X} 7#% OS-MRSA
I R 70 B8 #k 347 %6 52, DUHf 2 5 #LOS-MR S Afiif
AR RIT 5B ACREE . B4 R R
OS-MRS A 7 M P AR 1) 55 SV 5 mec A R 7 91 %
HRREE X MRAA . B EPUE 2497 O
10’CFU/mL B A E &5 A AP T (4pg/mL) [ BHI
B 6 T A B )% 55 AT /81 OS-MRSA = A= 4k K MEmecA R
AR, X AR A B AR MK B 6 S I AR R 2 . TR
WEEMPTE A G, & mecAXER{ET )R B 52
T UK P 45 8 €5 0 R A B AR 1T R AR T A4
X RE S EPURGIATT R . IXAERH . & P8 (A 4
BR IR mecAR: R 7 5] A Hf g 2 5 57 41 (9 [ A A
Fag e, WAEARFE RS AR =4 “Ba
2”7 MRSA(OS-MRSA); 1] 1% &6 18] P e 1% 188 it &7 £
AR A3 1 s R AR WK R R D RE, AT P B2 L
21,
3.2 OS-MRSAH) 7 i M 1fif 24

¢ R 22 B H 48 G AR 4 8 €7 7 BR B (MRS A) I
PR 53 B A XF B- P Tk Jie 7 A 24 4 3 300t e ) S o 2
M 2580, TEARAMNZGRORER K2 BRI o R I
HAR K P (230 B AR MICREUE T 7)) F AR PG AT 255 4R
T 7E A — Se FE T AE R, s Do PE 40 BB DAAS [R] 19
PFE I, HARZN104~10°01;  BESRmecl-mecR1
8iblal-blaR 15 K 55 4% To A4 AT X mec A e sk id YEiEAT
WP, EAREH UREIX AP KR B2, 1960
M, JevonsPIE IR HE MRS A B FRTE H A P ARAE A
S JVRERSG, P T S ER AR EER. (HE2,
JRUAE v T 24 (1) 240 L B % 7 A o A 5 T P 4 A

FEERITEOL R A, 2 A P ARIR FE 25 ng/mLER
FE R, R R A R R R R T R /) B AT A T
IMFZ . 20134, MwangiZ5 PN 24 5 Klmec A+ D1
v B BUTURE B, IR TN R AR P AR I R
Iy BERRATO o IRPR 2> B RAT6 [ ImecASE R #% 5 #R Xt
HAA PG AR I S PR 2 46 K 2 H 4 BN R IA K
KP4 M P AR (MIC 0.75ug/mL), /b3 245 5
FE(MIC>300pg/mL)HAFZE, AF 104, B A
YL FP 7R BRI, MmN R 1 2 R
iy 25 (1) /D B B rel AT RAT s rel A%E K B & LK) (p)
ppGpp & — % B- P T JHe 470 11 245 40 35 ATt 2 ) 772 A
SN . BEL R B (mupirocin, MUP) & —FhgE
% 75 S0 R P 5] D A () RIS R AT R K ST B Y 24
7, fEOS-MRSAA K721 in AMUP fg % 38 i fis
IR TR P PR IS SR B e R P P AR AR,
Al 5 A N pp Gpp MppGppp AR 2. 2 NF LR
B, I DR 70 B R 18 T - AR SE A B VK B2 (0.03 pg/mL)
LT RAEAE T, B A 0 28 W 7 AR AR K S 5 5
i 24 4% 1T 4% 55 5 o8 iR KT 3 PR 250K, 5 4b,
MRSA) 5 B PEH 73 /e 2 st A il 1), RIFER — e
W K 22 HAR 0 81 Pk v 1) v BT R 4 B I R A
CHPA R (R e BR PR Y e RCY

E5MRSAMEL, OS-MRSAM 5 k#4748
AT 25 BUOABURR, (A — /N WA R 25
R, WD WA L E L KO 25 R A, AR
FE10~10501,  H [FIFE ™52 5L B {15 S . 1991
H, TokueZ5BIXF6#£0S-MRSA M1 BEMSSA B #4: FH &
A Sug/mLk M5 i Mueller Hintonds 773 55 77 2d,
DA % B 1 2499 77 RE 75 4 N OS-MRS A X} B A2 P Ak
o W PR ()T 2451 . 25 SRR, 6FkmecAFH 1 T
PR 2 855 77 Jo Xof FE 4L A PR ORI A 8 b F T 245 7K ~F 34 7
=, (BT R B AR AR ) 22 55 IR mecABA 14 T
Xof FE A 7 PR R s 7 R AT 245 7K P AT AR R £ A (7] 7K
Fo ChungZ509K 8L, 9PROS-MRSATEEIL Y R AFLE
T, THR(NST88-SCCmeclva®)F R A H BHKF
BBV 2R e VAR 245 28K () 9 ST8-V AN Hit itk K -1
$hn, AR 2GR A OREE S B ERRAE o X OREF S M
T 247 4% A0 PRI 2 Wk 16 ok FHH 0.03 % () B U8 B 2 AE s 5 77
2 FEPBP2aKIA RN, IS 02K FE AR 3% A 52
. AEE I, PHALZ 1A 2 57 5 0 e g o A B-
P T JHe Bt AT 5% o XTI PR T A v 480 7 AT 24 44 A B
iff 1) 45 880 TR BV T A D B O B B- N T R
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FR] 24 1) 1) 5 % 22 AR AN ST 40 v R S UL B R 5
X B- P W R 25 i, LAz OS-MRSA B L it
R TT e,
4 FIHEE

A PR IR T b S A 2B 0 A o A — AN [E G 4
BBy, PTHEAEN i = G % U R G 52 AR IR T 2/
PUEHZAMBIER, TR RAAE, FHRAEMEY B R
HoA AR A2 BGLIEAL, AT AE RS PR Rel ] T Rk
AR AR, FER LR 25 (T SZ R e, S B
PP B L I . Brahma Ui i 0 22 5 28 W TF
R [P fnb Fllica i PR (1) 35 PR RSB R AE 3R AT 43 A S5 B0«
TEFTH OS-MRSAZ; B R, fubp AR fnbpBE: R ik
W, WicadABCDXEHRRILE NIHES; LEVEE
FAE ML T icaABCDIER [, T 5 fnbp AR fubp B 1
. 20184, HeZFB7iE T L HMSSAH FR(BWSA23)
FOS-MRSA T ¥k(BWSA 1) kb iE (TZ) 1) [ M
FARFLOS-MRSA(BWSA15) A=W i T 1%, 15 5 A
. TZ(16pg/mL)AbH 5, BWSAILSH AP A HE
F1(10. 2165 FI R BE F1(2.56 %) & . X &,
B- PN I i it B 250 nT 15 5 OS-MIRS A H AE W i 1) T
B, OS-MRSAH AW EHE 1755 32 B R T 2 5 T i
IKPEIG SR EHL(MVs), T AS A2 22 48 240 i 1) &5 B 3%
21 it B 4 5 2 11 2 3 AL A DNA

2% F141 ffd 53 Z (panton-valentine leucocidin, PVL)
JE G G B R 4 WA — PP A BT ALEE R, TS
M R AR AN M T, 5 R TR R T R B
7 98 AH D% o 1235 DT R LA 3e ek W TR A4 Y 90 A2 B 48 BT
KA SENGH W, FRGRHEEKRE, BTHF
FEIX AL PR AL SHLH,  Im PR pvids BRI i bR AT B 4F
FHEF0s, Mistry S U7 L ED BE i X 198K 43 85 H 2F
FLIRE K H1OS-MRSAH 1 7#k ApvIBH 4 (89%) . 2009—
20144 7], Song®EMIM A [E 21l = B it 52344k OS-
MRSAH 1 7#kpvE A FATE(50%) . AL, pyidaty 8w
(IR 0 A — 230 el BRI
5 ImEKETT

20194, DuarteZ5PMRk % T PRI — K =%
= B¢ 25 — 1 HOS-MRS A 5 2 1) S0 WL IE - 1% &
FONA3T e, N B B L I 8% 7R A 24 3% 2 X 00 4
NI DR TR A B R AT ER B, X R ON T B R i
2. EAEFEEITRERE L O ME2d S 30 T T H B R
BT (GRS bR & N 1g, BEJ5 N500mg/6h),
D59 B IOV S S M P AR (2g/4h) o FE ZE MR E FRIA YT Y

HoR, HBF AR E R, A R (1) B
PEAR T . H B 25 R BRI V13 Z7RMSSA . 5 2K
W 7 AR o4 IA FE 55 3 (500mg/24h), {H B T ABt
10K JGHET . JonesZEHO R L 5MRSA 5| 2 11 1fi it /2%
Be(BSDEE M EL, OS-MRSA-BSIHE#E 4 5% U
Il PRI G697 2 W (OS-MRSA4H.58.8%, MRSAZ]
11.8%, P=0.010), FZJFKEOS-MRSAY, 5] kf
Sk B IME(OS-MRSA#135.3%, MRSAZ111.8%).
OS-MRSA-BSLE # I R T 22 B R s A ATTIA
RN TR 2 HIOS-MRSAFA MUAE, HF5H & B GO Y
B 5%, EFXTMRSAMIMSSA RIS PLA R IATT (B- I Bk
NERPUE A VBRA T B R BUATEE ) R0 2
(19 BT 25900 1A 3 36 R0 B AL XS 7™ B 1 IMIRE (1) TS
R, X ek iE 175 R A OS-MRS AR 72 i 1
PL B 24 ) U P 1)
6 N

OS-MRSATEHE FEHE N i2 KILIFARIE, I
PR AR HRoRs = B 1) )= BR A 1E BLOS-MRSAXFMSS A
[FiRIN, OS-MRSAfH H B- N Bt ik g 25 25 ) ) 0 e A%
9 BEY 25 MRS A, & LGB T R . B
HIOS-MRSAXT B- PN BB Ji& 470 B 25400 (1) T 245 AL 1) 2 i
IR A AN SO . e B o U v A AR ) S ek
PRI 245 14 2 B TR o7 4 B €0 7 77 B3R A B e 1) iy 2
DRI 2, A5 5 DR A (1) 14 o I e B 44 ff %) 7 ok
Y H0S-MRSA . H T OS-MRSA 5 J5it 4 i 25 4541 LA
T 5 B- P T Jie 255 24 4 2 e A O TR AR W IS T R i5 5 20
NIAEAE, A5 UG 259030 97 77 RIIE B & — A4
ER Bk E7,
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