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HHN R 2 VE S ER T Methicillin-resistant Staphylococcus aureus & HI5E S 7z
mec BInTBEEROFENT B L ORI EA— o F W15 R 720 % 5 i o 5Hill

FEOREHE - ORRE AR - SARIEY - WTAEET - SRR - Sl
! IR ER R R AP0 B v SRR AR A 1
¥ IR BE A
¥ ER R R AR IS 47

(FM747H5 HZA, 47410 H 15 H=ZH)

i ¢ Methicillin-resistant Staphylococcus aureus (MRSA) & 52 EN72RER D 9 B cefoxitin (CFX)
F 7213 oxacillin (MPIPC) DR A5k CTdh - 72D mec #ART-ORA IR Z A L 720 2019 4F 3 H-2024
412 A TA0 RS R & 7 D 10 A mec BETBEMETH o 720 10 B 3 BRIGZEZ M3 0V IC X 5 S5 R
ZWHMAICB VTS MRSA &% X, borderline oxacillin-resistant S. aureus (BORSA) & HEilll X
720 7 MRIZEMAR T Methicillin-susceptible S. aureus & H%E & S HOFelE % 20 72, MPIPC ¥ 7213 CFX
B IEMED MRSA I2BWTC, mec BIZTOF A 74T K 2 3R &2 VERERRS R THEW 9 2 o 1 #E
Thotze — T, MRSAAZ ) —= v ZEEMICI 0 — 2 EHEMT 5 &, mec BIZTOFMIZE 55
HIZAERZ OB EETH 5720 PBP2 55 v 7 AEEDFIZOWTH FARISHERBI T AETH - 720 mec
TR T O M & LR &2 BRSO TeBEHFBNIM IS SN TW A28, EHERR 2 OWF 7 &0 2 fif
FridZe SN TRV, FMAEICE W TIEABZERBRICMZ T, MRSA 27 V) —= ¥ 7% PBP2’
WS 7 v 7 28R, BIEFRER E O Rl 2 R 2 L EX D 5,
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Methicillin-resistant Staphylococcus aureus (MRSA) &,

mecA & = 7 & B & X % penicillin-binding protein 2a
(PBP2a ¥ 7213 PBP2' ) OFEAENFELIMEA D= AL TH
%o MAETIE, mecA OFET FEIETTH S mecC X%
DD A F2 ) Vi ERET b HE I N TV 55, MRSA ©
HIEIEIE X mecA BT B L ' PBP2a I TH ., HE
FEHIIBW ISR R ERBRIC L o THE S NS,

Clinical and Laboratory Standards Institute (CLSI) iZ,
FEHNERZVERERIC X 5 MRSA O HRBIZBWT, 74 A7
#E Tl cefoxitin (CFX) %, #EHNEZM/ A V2 XL 5 MIC
#W5E TiE CFX F 7213 oxacillin (MPIPC) 2T 52 & %
HFEL TWwb?, CFX & MPIPC oW —F £ 723l
DIHPE L HE SNYAICMRSA LAz L, Lo B-52 %
2GRPUREE S MIC fEIZ D & Mk L i 2 b,

W BETUE 2024 4R, FAERERHERZ (NICU) AZF
DRI SHEE SN S aureus DY, 73R VIS & B IEAKZ
HRERE Tl CFX 25 (> 4 pg/mL) Td - 72728 MRSA
EHE SNz — )T, MPIPC ® MIC 1% 05 pg/mL & X

HRHEAEG 0 (7920-0293) A1 ALHB P #ERT K27 11
B BE R R A R T i
I i
TEL: 076-218-8452
FAX: 076-218-8453
E—mail: yiinuma@kanazawa-med.ac.jp

ECTH 72729, mec BIZTAERLZL A, BHEOH
W L 72 0, Methicillin-susceptible S. aureus (MSSA) & ¥
EEIND &) TEHERH 2R L 720 GBETIXME LD,
CFX & MPIPC O &Ml S el % 72D 5 MRSA A5
ENTW2dOD, XF ) Vit oH gD TEM 2 1
FIfTbI T o Zee &0, RO DAL AL
LTWAWREE 2 ZE L, A F 2V Vi E O EfE: %
WITHILE L. MAT, EHRZERBRL mec BIET
PA OF DTS 2 Wtk a HEEB TR RT 5720
DTEIZOWT HME L7,

MEEFE
1. WR
2019 4E 3 H-2024 4F 12 A 253 S 72 MRSA O P-4 1 4%
oW () F72E () oFMEmi - THRENSE Lz,
(i) CFX i (> 4 pg/mL) T MPIPC &M (< 2 ug/mL)
Diko
(i) CFX & (< 4 ng/mL) T MPIPC it (= 4 ug/mL)
Dko
LB TlE MRSA AR T MR RAR D & ORI R 4 CTORAT
L. A THEBARLS D & OB A B KOSk 0 1) [ 55
BERELZORAT L T\ B0 FZEBRARIEIC St (D F 7213 (D) 12
BT D RERME R T 280, W—EE2 O OEEEE
BEOBRDP OB LTz FMCEHT 2o R —EH
D EH I B R Z D TR H 258 o EEbk & B IRL 72,
BitkiZ MALDI biotyper (Z VA —TY % 28>) IZCHEEL
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720 AR MERERE Pos MIC 2] 7S AV (Ny <+ 32—
V& —) ZfEH L, Walkaway 96 plus, LabPro ver. 445 |2
T5E L7z 5213 CLSI M100 ED35% 12 350w THT » 726
Pos MIC 2] #ll %€ R o T W 3 %8 1% 36 #E 3y 1 36012 TAT v,
McFarland 0.5 o i i i ¥ 13 % ) 51 VITEK DENSICHEK
(EF A a—=) i, WEFHIMEHBICF Y ) 7L —
YarFov 2\ ZXAMREEERL T\,

2. mecA, mecC EIGFDHKRHE

HEWRD mecA BIZF O WA PCR IS THERR L, mecA
Fa PR 1B N C mecC BIR T DMK ZAT - 720 mecA BT
mecC PCR ®#lEa > sy — )& LTS aureus DRtk
Y hE—=NVTH5S nuc BIZT 2TV 72 RERMEZ 5% F
I S8 R By 3 M58 (KA (L) T 5% CO., 35T T 18 I
¥ UM/, DNA$hHE Y 7 ¥ — =7 X DNA i it 38
ST (B%Mbs:) # w7z 79 4 ¥ —I mecA-forward (5 -
TGCTATCCACCCTCAAACAGG-3' ), mecA-reverse (5 -
AACGTTGTAACCACCCCAAGA-3 ), mecC-forward (5 -
GATAACTCTCGCAAAACATAACG-3" ), mecC-reverse
(5" -CGTCATTGGCGGATCAAAC-3' ), nucforward (5 -
CTAAGTAGCTCAGCAAATGCATC-3' ), nucreverse (5 -
AGCCAAGCCTTGACGAACTAAAGC3 ) # i L 727,
PCR 1% 94C-3 min % 1 cycle, 94C-30 sec, 55C-30 sec, 72TC-
30 sec % 30 cycles, 72C-3 min # 1 cycle T 8 g L 72%
mecA, nuc B1ZzF M= v ba— ) & L TS aureus
ATCC43300 % mecC, nuc Bz F I >~ b o — )i
S. aureus NCTC13552 % f\ 7z,

3. CFX, MPIPC 7 1 27 &R\ =T 1 X 7 8%

CFX L U'MPIPC 74 A7 # W77 4 X 7 ik %
mecA, mecC BIZTREMEMRE W RICEM L7, RIFHME
5% FIMLEFERKEH M58 (SRMfb4:) T5% CO, 35C T 18
BRI VW T4 AZWEBD RV Y - T4 A7 &
TAFTF 30 KOFFHYTY 1 (HABD), it BD
BBL Mueller Hinton II S&RE:# (BD) & w720 Hi3813 35C
TATW, BHIEFNEZE G THR AR Y 5l L 72 CFX O HI&E
1% CLSI M100 ED35 {2360 % &M = 22 mm, itk < 21
mm & L?, MPIPC @ ¥}] % & CLSI M100 S16 1232 %, J&
P =z 13mm, f 1112 mm, iF ¥ < 10mm) & L

~4)

4. NRIVC K ERBRZHABROBFRE

mecA, mecC BT WML R RICER L7z, PRAFRH
% 5% FIMA LR M58 CRBFL:) T 5% CO, 35C T
18 WEMIREE L W/zo 734 Wi Pos MIC 2] 2/ L, Wi
13 FEAES P22 CTHlE L 720 Walkaway 96 plus CI#H 2
EHDO/SRNVER) L CFX 4 ug/mL &7 = )V %, Z4F (i)
WA A HkIE MPIPC @77 2 VIZOWT 3 HBLTHEZE L
72

5. MRSA X)) —=> HHic &k 2HE

HEEBIIBT L XAF V) Vi EOHB TB & LT
MRSA A2 ) —= ¥ ZFE: M OFEE % WGt Lo SR E%

DUAFFE % 5% FMATTERF 1 M58 (SRIFL4*) T 5% CO.,

35C T 18 KERs2E LI W /2o 85 ik 7 1 £ 7 /' — MRSA (B
F b)) & 8mi TR L 35C, 18 BRMIBEE L zs B~
OBFEFFIAFELZZEEL, (@ BELZI0=—%HK
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RBETrExLy, 7 0ET H— MRSA ~fE, (b) McFar-
land 05 \ZF% L 7- Wi 2 WA M C 2 B €7 7' — MRSA
RO 2 &2 LTz

6. T v RREEICKS PBP2 #H

HEEBICBIA2XF VY VidEHEOMB TR E LT
PBP2' T 7 v 7 ABEEE G L7z R RERORAF TR
% 5% FIMEIERK H M58 CGRAMLS:) TIF&SMT, 35T
T 18 WrfiRs 2 L W2o PBP2 57 v 7 A 113 MRSA-
LA [AWF] (7 #EW) 2 v, RIERM SN VE
i L7z

REFFE L B IRE R K2 i B F e fi B R = 2 & 0 KR
(H412) %4 CHEMiL 72,

& S

1. WRE¥OAR E mec BEFDHRERR

2019 4F 3 H-2024 4F 12 H 1245 B & 4172 1,042 # & MRSA
(EHEZKL) OW, RO G & 7 > 72 Rkk 3§40 ¥R
(38%) THY, ZDH b5 (1) ITHNT 2D DA 34,
St (i) LT DO 6HTH o720 mecA BIZT B
P Bk 1 30 Bk, mecA B X O mecC & 15 T B M ¥k 1% 10 #k
(096%) TH o720 mec BIZT BN 10 BROWFIE, &M O
Mo 8Kk S (i) 26 2 THo7ze WNEREL 7240 B
D B=-F 7 & ZRPLHIRIIHT S MIC 5 Ai kR L7z & & 5,
MPIPC, R=3 VY VG, 7 v¥¥ ) VX mec BinF oA
& MICHD SR EEIEFRD SN oTze £ 7 7 VY
b A MIC 4045 TlE, mec @A TREMEMIZAE T ng/
mL LT IZ50 A LT 7295, mec & fz 1Bk 30 #k b 22 #%
b [EARIZ 1 pg/mL PLFIZ4 4 L C w7z (Figure 1) mecA
B LV mecC BIZFREEI0MRIBILIN2EHED I B, 4
X HET 30 H BLPIC 4 B T OPU R 3P 5B A R0 S 7z
B, FRD D6 HICIEMEERSIBIERD b Nk h o7z,

2. CFX & MPIPC T ¢ R 7EBUEICK DR

mec BIZTBEE 10D S B, 28IE CFX 74 R 7 JL#k
PAZBWTCHIEMEE 21 mm 278 L, MRSA & HIE S/,
0 o 8 MIFFHIEEE 22-30 mm &3 L, MSSA L HESh
720 MPIPC 74 A Z LIS BT, 3FRDSH & H 2
SN, THRYNEME L HE S N7z (Table 1),

3. mec BIZFEMMD/NRIVICK 2 RFIBRZHHBRER

EER

BAFRIMR 2 T 72788 VIS X 2 3R &2 MR BR o i ©
1%, mec EfnTBEYE 10 B 3 #kAS CFX 12X ) MRSA & ¥)
FES M, 7 HRIE MSSA &g & 7z (Table 1), 5812, MRSA
EHIE SN2 3HD CFX 4 pg/mL @7 = V& HHLCHEFA L
72l A, BWIEEHED SR (Figure 2)o MPIPC Tl
4T MSSA HIE L o720

4. MRSA BEREZHICEH T2 REM

MRSA A2 V) — =¥ FEMIZBIT B2 HEHEICO>VWT, D
ToREIESNTz,

-0 HBEREKT S50 () DA mecA iR
TR ETRIFREE 2R L. —7, mec BInTE
PR TIE 7 #k (Figure 3 No. 4-10) 259ERFTH o 720 5D
@ 3 ¥k (Figure 3 No.1-3) 3 WIEHF 2725 DD, mecA
HARF B ik & XA TTRE T d - 72
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Figure 1. MIC distribution of mecA gene-positive and mec gene-negative S. aureus in B-lactam antimicrobials
(A) oxacillin, (B) penicillin G, (C) ampicillin, (D) cefazolin

- McFarland 05 (Z§% L 72 W =2 &3 2 54 (b)) ©
it - mec BIZTFEVEMRIZ 8 #k (Figure 3 No. 3-10) 233
., 2% (Figure 3No.1, 2) "#WHEF %R L 72 mecA
BT HPEMRICBWTIE, 4% (Figure 3 No. 11-14) TKk/h
AFOaT = —RHWRESBIER SN, HHEEELGEL
WL TH o8B RRD LN o7,

5 7y RREXICES PBP2 #H

mec BEIETBEM 10 %134 TPBP2 BMTH Y, mec &
27 Btk 30 &4 T PBP2 Btk CTHh o7z, 72721, mec #
{EFBE 1 BRI M PBP2 BT o 720 AIERAN 0
% BFEIIMPIPC 74 A7 & W CTHER#Z TV, 741
A7 MO =— &2 HWCTHET 7 v 7 AEELEET- 72
L 2 ABHEOR RIS NIz,

% =

AKX, MPIPC % 7213 CEX O W3 Nh— 7 120k
% L MRSA &5 &7z 40 B 10 BRICB W T, mec i
fZT DB TH L Z LRI N

mec BETEMD 10 4 27k CFX 74 27 2 w7z
74 A7 JLEE T MRSA &5 &, 34k PosMIC 2] /¥
V% 72 TR © MRSA &5 S 7ze mec Efn Tk
BTHY o xAF2) Vit E RIHF & LT, border-
line oxacillin-resistant S. aureus (BORSA) »ZF 5N 5",
BORSA 121X, B-7 7 ¥ ~— Y o#F A, PBP14 28T
BRI 2SR (modified S. aureus : MODSA
LB IENS), DWWk GGDEF domain protein containing
phosphodiesterase (GdpP) A3B5-3 A #FE 2 shTw»
5V - Sawhney 51, mec #AE T T MPIPC 25T 4%
F M E OREE BORSA EHEL TW5B", —Ji T Ar-
gudin 51 2 F ¥V Vi mec KRRk E LT mec Efn T
P CFX and/or MPIPC itttk DN 2 i LCHB DY, Bl
R TIE BORSA DEFITOVTHEZ GO T v VAN

BONTWERERIFLEL TV ARV, mec #Ein B
WL TWBDS, HEITH W B HH R MIC flIZHEIC X -
TELZZ%EHD [BORSA] BHVWOLNTWLO0HIRTH
BV REFIEIC B TIE /S R OVIC & B S A2 M AT
T MRSA EHIE &, D MPIPC O F 4 A 7 fLkik T
M & X7z 38kIX BORSA TH A WHEEATE W EEZ S
Nizo B, ARTE KT S BORSA &) JHFEIE, &AW
WX o TEDRBENRER DL Z LICHE SN2V,

PRI BORSA 1 MRSA ICHBLL TV L &2 H 5
WEAY, MSSA FEYWE & ) TAETH - 72 D, [HHE RN
WZHERE LR SRS ST w b, ThHD T i MRSA,
MSSA, BORSA IZIEFEICK T 2 0EH B Z & 2R L
TWhb, KWF%ETIlX S aureus 12 B 17 % BORSA O # & 1%
0.29% T@ o 7255, BEHRIZBWTIE 1% Kilih S 125% & #H
BIZE o TREL ALY, ZNiE, BORSA OfHHIZOW
TaArve VAP ONLERIFAELTE ST, CLSPIZ
BT MRSA O INIZ FHRAVE 2> WA AERY 20 W0 05 AE
L7awZ &, JU"BORSA OEEMERAD T LRI
HEEZLNLY, BORSA 25T 2K & LT, il
GG LTS EH S Tw b, RiffET
BORSA &%z b7z 3#O N 2 BRIzl 30 H LN O LTk
PG R RO 720 I RIS R % 5280 % 72> 720 BORSA O
HBUIPURSEIR S-S DI ) 2 7 DAEAES B REMEDS% 2
BN, U EDZ &5 BORSA DR IRKIEHIZ OV
T, TOEEZEHICIEBETE TR WITREEYH 5. Mz
T, BORSA @A E SN B BIAFERIEEIRE SN TE
HUO=0 - L BORSA IZDWTHERI OB R L witko &7
AV =7 IV R EOFEM R BTN ARD BB,

IRAIVIT K B RN VR O T A C© MRSA & H5E S
72 3kk1E CLSI @ 3E#E 12 B\ TIE MRSA Ll S b —
T, FRD O 7 BRIZHIRIE & TR CR RO TERE 2 b 7o, 3
FEZ R CRERPEB L 9 2 EWH & L CTHMREDE 2
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Figure 2. Presence of growth in a PosMIC 2] panel of mec
gene-negative S. aureus

()

(a) Colony direct inoculation

5N 55, Microscan /S 3 WV IZIZHEFH SO FiEE LT, 7
a7 ik McFarland 05 W ZFR% U 72 B 2 W B R H8E %
JEED 2 MBS 5, 70y 7 MEREEHENES T
HLHE, Nvax 4 o MIC 2SEEE 7 A A
ENTWEYY, ZD7-8%, BB TIE S aureus D HH) &2
PEERER L A CHRIER S TR A R L, 2 TR
BT AEHERNCOVWTHREATLICF Y Y T L— 3
UF oy ZIC X BREREERL T, 2, AT
B3 5 M ay, IR, WHRICEEL L o7, b
DT ENS, WEER OB TR FRICH R L7224 R
DOTEHEIEE 212 v,
THRORERDTRHEL 7220 ERE LT, DT 02 58
Ez2bNb, 1DoHIE, WO ICX 5 MIC DAL
HEF BN Do 2000 FE48H 5 2010 4EARIZ A1) T, MRSA 12
BUFsNva~<g v o MIC HBRREMIHEA I ERT A8
%, bW b MIC creep A5 Sz, — KT, G »
HULE) ©—-80C #iERAABROBMMII Ny av L v s
T4 Ty MICBPREEL DIKTFLZ2Z &5, MIC
creep IFAEL WV EOHIE D SN TWwEY, BEEOMETIC
B TIidPL MRSA 3D MIC 2D A0SR s TB Y, B-
775 LRPEEO MIC ZLIZ oW CTiImiF s hTwi
Mo 72 BAERAFIC X B MIC ZAb D38 ER R 3 S h
TWEWH OO, ARFIZBWT D HERAERAZ TN

(b) McFarland 0.5

(—) g (=)
0] B,

- J SN ()

(=) (+w)

Figure 3. Comparison of MRSA screening agar growth depending on colony inoculation method

ATCC4330, S. aureus ATCC43300; NCTC13552, S. aureus NCTC13552.

Numbers 1 to 10 were mec gene-negative strains listed in Table 1, and 11 to 13 were MRSA strains that were mecA gene-positive,
CFX-resistant, and MPIPC-susceptible. All colonies of different sizes were confirmed to be MRSA. 14 was MRSA strain that was mecA
gene-positive, CFX-susceptible, and MPIPC-resistant. (=), no growth on agar; (+), purple colony growth was confirmed; (+ w), purple
colony growth was observed, but it was clearly weaker than that observed in (+). Of the bacteria displayed with (+w), conditions (a) 1
to 3 and (b) 14 showed thin bacterial growth overall. Conditions (b) 1, 2, 11 and 12 showed pinpoint colony formation, and condition 13

showed colonies of varying sizes.
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PN & B RO % 175 72720, FIMEE X ) MIC
METFL, HHUEDPHOSN R 2TREAEZEZ SN S, 2
DHIZ, CFX 72 VOREEHENIEL {fTbhTunwiho
T EMEAE R BN D, NRNIZ K BIEZEEREORS I
MRSA M EN72 3#RIE CFX 7 2 )V THHWEE 28O 72
B, THRIIHEE Z RO h o 720 YR T LT 5 PosMIC
2] R4 VIE CFX OHEIZH WA = VA1 (4 pg/mL)
THY, BEZHAONIETMRSA LHEEN L, ZD20,
CFX 7 = VASA R v THG % & D X 9 \THFEMITIE Bk
¥ SN MR, CFX @ MIC % 4 pug/mL 3 O 55
T CTH 07272017 2 VA 1 D TIRIFRICHETE Zdo
2B E Z 5N D, KW R VIC K 5 TIE, CFX®
YV T VA 7 RA Y N THD 4 pg/mL AT THREAAIE
FTHNRAUDBETENTVED, RXANIE1DODOT = VT
Holld, FRIIRILZLIEEREETH 720 NS THE
@ MSSA 2SPIIEIC MRSA & l5g S 7z BURNEHE o8 %
WS, BEIEES Bd o725 55D X9 % BORSA ¥
AERDTREEL 9 5 S aureus EARIFIC ED X 92 L TR
T 50 EBE L7,

9, NRNVICE BBZERBERICER L, Sl okt
DIV & T o 72 MPIPC @ MIC &l (=< 2 pg/mL) 346
L) B EEZSNIA, MPIPC @ MIC 454 2 5 mec
BETORFEZWAMICXNT S0y M+ 7HIERETE %
otz FBZ, XR=V ) UG TYEYY Y, T 7VY
2B WT S MIC 5546 70 b mec #iE T OAMEZHEN T 5
CERWEETHD EE R BN,

WIZ, HEETHHLTWwWAD MRSA A2 ) —= ¥ FH: s
MRSA HIZEDOHiB) & L TR ME L7z, MBETIE S
aureus D2 TERERIC BV T HEAEB I THE 21T
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cefoxitin tolerance in borderline oxacillin-resistant Staphylo-

Discrepancies between mec gene presence and antimicrobial susceptibility testing in MRSA:
insights from direct inoculation on screening media

Tatsuki Mura”, Miyako Aso”, Kazumi Kanaya", Kae Kawamura", Masatoshi Taga?, Yoshitsugu linuma® ?
"Department of Clinical Laboratory, Kanazawa Medical University Hospital
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?Department of Infectious Diseases, Kanazawa Medical University

This study investigated the presence of the mec gene in methicillin-resistant Staphylococcus aureus (MRSA) strains, in-
itially identified as MRSA, that exhibited susceptibility to either cefoxitin (CFX) or oxacillin (MPIPC). From March 2019 to
December 2024, 40 isolates that showed the above sensitivity results were analyzed, with 10 found to be negative for the
mec gene. Upon re-testing antimicrobial susceptibility, three of these 10 mec-negative isolates were re-confirmed as MRSA
and were presumed to be borderline oxacillin-resistant S. aureus (BORSA). Conversely, the remaining seven isolates were re-
identified as methicillin-susceptible S. aureus (MSSA), revealing a discrepancy in the results. Our findings suggest that infer-
ring the presence or absence of the mec gene solely from antimicrobial susceptibility test (AST) results is challenging for
MRSA strains displaying susceptibility to either MPIPC or CFX. However, direct inoculation of colonies onto MRSA screen-
ing agar effectively differentiated between mec-positive and mec-negative strains. Using the PBP2’ latex test also yielded
correct identification. While rare discrepancies between mec gene status and AST results have been reported, their epidemi-
ology and underlying mechanisms remain unclear. Microbiology laboratories should consider integrating MRSA screening
media, PBP2a detection latex agglutination tests, and genetic testing, in addition to conventional ASTs, and define appropri-
ate conditions for their application.
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