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Low-Level Methicillin-Resistant Staphylococcus aureus (Low-Level MRSA)

BRI D 728 ORITEE O R

IKEFHERED 2« JINATEFD* « H {RY « BIGHE> Y « GRS
D Z BRI AR ISR « BRI S I

P Al BRFREA R R - AR H

¥ Gl BRI M R s B i Al

Yl R R AT B e 3 e 7 S A AT

(PR 1946 5 3 11 B0, PR 1947 1 14 HZED)

& O FEE O S\ methicillin-resistant Staphylococcus aureus MRSA) #H LA R W24 2 &
ZHT, 3D MRSA #dk: CERIEZHHER, PBP2a #ihiik, MRSA 27 ) —= v 7§
) OFEMEETT - 720 PCREIC K B mecA Bz T ofticld, BEEIRSEES. aureus 153 FED 5
5, Patk 54 ¥k, BBt 99 BRTd - 720 mecA B FOHEMAHKEEE LT, &id MRSA #iiiko
BEZE LI.ET A, F7 v 7 AEEREICK %2 PBP2a DB L P MRSA 27 ) —=v 7
Bz 100%TH - 12, FFIRZMUHBRIC >V TR, FHZ oxacillin (MPIPC) & cefox-
itin (CFX) @ 2 #lZH W, &4 OIEFND W THEB AT IE S X CFERERILE LD 2 kT
HEEIT- 7 & T A, CFX ZH W 7 ER R RE S L CFER AL EGENRE 97.0% & b
BhTuwic, RFFRICBWT, mecA Bz FEREL TV A b2 D 5T, MPIPC & L < I
CFX 1T & 2 HHNESZ R (MERIAR I, ERERILAETE) Tl MRSA LHETEEH -
7-#k (Low-level MRSA) 8 15 #REEAEL, TD 5 B, 2 HRIZHENE S 17z 97X T O KB M55
ICHB VT MSSA EBHE S N, TH 5 EKD western blotting 1< & 2 FH T D #5 5H,
Low-level MRSA15 # & & PBP2a 13 78Hl L T\ 72203, MSSA ERFIE SN2 2 RIiT> W TR
FREBEDOKTEMDPED Sz, TS Low-level MRSA 3 7 O R 7 ) — = v 7 EElIc§
NTRBEOFETH » 7253, DEDE (100~500 cfu/ml) 1< B 1F 2 EIHETIE CFX A Bt
80~100% L& bRIFTH - 7o

DI LoiE®h 6, CFX Tk 2 3AERZHRE, CFX &6 MRSA 27 Y —= v 7K, PBP
2a RO EMENIERS N, ChoAilagbE s T, X0 @EEETIERZ MRSA &

177

T30 EER 5,

Key words: Low-level MRSA, #& i

=3 X

A F V) Vit 7 F @ BRE (methicillin-resistant
Staphylococcus aureus; MRSA) 1, F I/ FEP Y
EREO—>TH Y, &I, MREGE MUl

HEERRSE (T461-8673) & EHHRIX AR 1-1-20
LB RF RIS EFR « EER
W B AEEEE MR E
JUFSAZET
TEL: 052-719-3116
FAX: 052-719-1506
E-mail: kumiko@met.nagoya-u.ac.jp
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RUNCEER D EES 1Y, ZOBFEARR=v ) v ot
7 = LRPIEEOLZH & & b A R dic L n
v, BETE MRSA s nBOEIFIEEAER
WOMRBIRTH 32, MRSA 1T 3G o0 L
NG % 5| il C 9 BEN LS MRSA &Gy ) =2 7
DIIEWAEF TS EISIKEMIINE 0 B S T AR A
o] X 2 I HREYR MRSA 238 59, B iRl
MRSA (4, oxacillin (MPIPC) 23 U E 4 313 & A
EITXTCOMEEICESEMMELZ RS T Eh 5, HHIK
SZHAHBOFERIC L 0 EPICHIES B T EARET
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b5, —7, FE, KEPI—o v 2P LDHET S
ZETEML 226 5 iRy MRSA i, 657
§ LRSI LT T alifth 2R L, S51C7 3
77 3y RRPIEERL &2 oftEERIC b s %
RE &5, HEOHABZIEARIC X 5 HIEDN
HEGa6H Y, WREHETHEELLZY SO H
349,

MRSA (3, &K S. aureus \Tf7{E L 73\ penicillin
binding protein 2a (PBP2a) %= 2 — K4 % mecA &z
FaEHRELTEY, Z 0¥ ED gold standard (&
polymerase chain reaction (PCR) IZ & % mecA id{z
ToMmtEns, LrL, TOXIBOTEYFNT
wEROIREE BERE S U THRM LTV 5 sk
1<, 2 < OEREE Tl 3EFIES MR O &
THE LT3, FEHRIEZERBRIC > v TIE, KEE
IR EIE#ET 52 (National Committee for Clinical
Laboratory Standards; NCCLS, ¥ Clinical Labora-
tory Standards Institute; CLSI) 23l EH:+H & OHIE
BEZH LCHELTHBY, Sikics 0 Tidz D)
LT - RESTON TV S, UL, 19904
FIgAL O, mecA BIZFAHRBEL TV S bDODHET
Hh B MPIPC I & 5 3EAERZ M5 T 13 MRSA &
HETE B OERSEER P IRE SN S X D™,
Low-level MRSA & L < I borderline MRSA & L C
HHSND X DITE -1, D%, NCCLS & MPIPC
12 & B FEIOERILEE O MRSA HEIC B B RAZ
B, 4%NaCl Z2&H 9 5 MRSA Srifbii, PBP2a
FEAE, B XU mecA Ein T DM EE O ER
OBIIEHEEE T 2 & 51T - 7219, % 72, LA MPIPC
Kb ->Tr7 74 vV ROEKITH % cefoxitin
(CFX) ZHuw izl g HEriE s s &9
1275 1Y, 2004 & ® NCCLS M-100-SI4 T 1 CFX
disk Z# W&z 7 ) —= v 7EsEINE N5
KE S, TOLIHICE &£ 7 MRSA ks
R s N TV A7, 1999 FIT 1d Minnesota T ve-
ry-Low-level MRSA 12 & % /)N o i FR S 4L AR IITE 1
X M b A S 1, MRSA W H 5 B EEAf &
NdE > TELMWH, GEE, BAEEIICBWTH
TR EBEI L 22d v, L2 MRSA
BethiEE RETHEICE LN TV 5, AFETHE, &
DIFE O E W MRSA HIERE %2 R4 2 &2 Hiig,
WEIR D B S. aureus 153 B A %5212 MPIPC &8 L U
CFX & F W 7o # K =2 13 Bk, PBP2a @ # Hi,
MRSA 227 Y — = v 7iEHhis &, BE MRSA HIEIC
W51 2 BFEREEE O LR 217 - 720
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MR EFE

1. EREH

BEPR (SRE EEE R ERR S, aureus ATCC29213
XU 200481 A2 5 2007 £ 2 A MR I HEKR
SRR B 3 & OV T BRI 2R B 1 CIRGYE
28D 153 LD BEEME» O nBEs i S aureus
153 #k (MR 88 #k, MHuBkG K 45 K, WEFEE 15 £, IVH
17— 7V 2 Bk, BARUERR 3 BE) 2R E L,

2. EFIRZMHHER

&/NEB LR (minimum  inhibitory concen-
tration; MIC) ®ll|5E (Z Clinical Laboratory Stan-
dards Institute (CLSI) 5 0c ML, MEKK
THEB L CFTRRNNALEEIC TRE 1T - 7o /R
AL R C 13 oxacillin disk % & UF cefoxitin disk
CRUMEE) &R L,

3. mecA BIEF DL

TEEA K 300 wl 12 2 B = —H{l 45 % 5B S,
15,000 rpm T 2 23R Of&, L% TritonX 100 ly-
sis buffer (100 mM NaCl, 10 mM Tris—HCI (pHS8.0),
1 mM EDTA, 1% TritonX 100) 100 g1 17/ L 72,
4> 7 Vi 100°CT 10 sz, 4°C, 15,000 rpm
T 1 HRELL, Bont FiEE#RE DNA & Ll
M U7co mecA iz F#iHi A primer 13 Forward pri-
mer 5-GTGAAGATATACCAAGTGATT-3'B&L U
Reverse primer 5-ATGCGCTATAGATTGAA-
AGGAT-3" 2 MW/,

PCR UL Z#5 DNA 2 ¢l & PCR BRI (20 mM
Tris—HCI (pH8.4), 50 mM KCI, 2.5 mM MgCl,, 0.2
mM dNTP mixture, 1.0 U Taq polymerase, primer
sets) 23 ul 2R L, 94°C « 5 /phn#dz, 94°C-60 7,
50°C-60 ¥, 72°C-120 T 30 %4 7 v, 72°C-10 %y
DEMITTIT - 120 B S NIBEIREEY) (147 bp) 13 0.5
pg/ml T F Vv AT A NN2% T Ho—R (=
Ky Y—v) ZHOTERKIIZTV, SFEAFREIC
KD HER L 7o

4. PBP2a O#&H

PBP2a oftiid MRSA-LA [40F] (& v 5 4AEBD
EHWICS Ty 7 ABERRICTIT - 12 MIRFERN-
P TSRS T T —RIEE L LR 2 AL BN %
RECL, fhHEIE 1 50 ul ICEE L 7o, HMEBIKE
100°CT 3 4fHiNE L, 2 pfomuntk, fiHEEE 2
Z 17 CR 50D i~ L, ¥R L7, 15,000rpm T 1
oL, Sonfc biEb0ul EBIES 797 R 1
M K25uD) 2254 FEEERIGHK B TRILS #,
BHEDHEAZMETE LI,
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Table 1. MRSA screening medium

Medium Antimicrobial agents NaCl Carbohydrate
CHROM agar MRSA CFX 6.0 ug/ml 2.5% Not shown
MRSA-ID CFX Not shown Not shown
MRSAI-CFX CFX 4% Mannitol 1%
MDRS-K CFX 6.0 ug/ml 2% Mannitol 1%
MRSA-screen MPIPC 6.0 ug/ml 4% Starch 0.15%
MDRS-II MPIPC 4.0 pg/ml, CZX 3.6% Mannitol 1%

12.5 ug/ml
MRSAI-A CZX 25 ug/ml 4% Mannitol 1%

Abbreviations: ceftizoxime, CZX; cefoxitin, CFX; oxacillin, MPIPC.

5. &% MRSA RV U —= v JEOFE

BREENTHKE LTV 5 CHROM agar MRSA
(BAsR L% (FF)), MRSA I-A, MRSA I-CFX (HBE
VIR WE%2), MDRS-K, MDRS-IT (i %Uk T 3
(BF)), MRSA-screen agar (HANZ b v 574 v F v
v ), MRSA-ID (HAEF A ) 2 —(H) O 7
¥io MRSA 2 7 ) — = v J R & #3) L 72 (Table
1)o

MK FER U THSUISE A P o —REEETHE O N
72 1 colony 2 4% @ MRSA 2 7 1) — = v 7 EEHic
EREL, BAFICHEV3S b LIE37TCITTHEEL
oo HITE 13 24 B, 48 B0 2 [EfTV, 48 Hfif&IC
I =—DREERDBE P> bOEE]E L, &
SITEI R A FFd 5 72, McF 0.5 1S5 L 72k
(#9 1-5x 108 cfu/ml) % PBS (pH 7.4) I T 50,000 f%
TRL, EEE 1-5X10% cfu/ml I L 7, Hoh
fo v 7V 50 pl & MKFER AR B L ORER 7 ) —
=V RN L 7o, 35 & L < 13 37 Clc THEE
L, 24 Fifl], 48Rtk @ 20l 2 v = —H o FHl %
fTotco EIREIEER 7 ) —= v /i TcE sk
0= —HEMEFERER TR ONIcan =Dl
(%) ELTHEML, %255 2 HEICHIE S N ED
Sl AR Uiz, £72, 4ug/mlCFX & 2% NaCl &
A Mueller Hinton broth (enrichment broth) 12 & %
BISEOF YN E#ETd 5728, enrichment broth
I C— &R L7 % PBS (pH 7.4) 12T 1-5X 102
cfu/mlLICHE L7 b DIc>W\WT bEBEIC IR % K
Wi,

6. Western blotting

Yoshida & ® k%A T E LT - 722, Luria-
Bertani (LB) broth T—& L3 L 7- i 2 ¥t s LB
broth ICHEA #£ X, ODgso 0.6~0.65 £ THiFE L 85
ml 2 DEEZEX L 72, 15 5 N7z F K Phosphate-
buffered saline (PBS, pH 7.4) i2 T 1 [E3E&%, lysis

buffer (50 U/ml lysostaphin, 4 uxg/ml DNase, 10
mM MgSO,, PBS (pH 7.4)) 200 ul i2'&#& L, 37°CT
30 fHA v+ 2 X— b LERIER L 72 IBHRE,
15,000 rpm, 15 43, 4°CT#=iL L, PBS (pH 7.4) I
T 2 [BpEF 21T\, 1% sodium dodecyl sulfate (SDS)
B PBS 50 w1 1l L TSy 21572, S onfcs v
FND Y o8y BFEE 3 DC Protein Assay Kit I
(BioLad) 12 THIFE L 720

¥ 7T 2 Xsample buffer Z7NL, 10 5 HE
Wk, 10% %) T2 VT I R VERWT 20 mY,
120 43 [a] SDS-polyacrylamide gel electrophoresis
EiTote KB, €I FRIA Toy Ty v IEEE
FAWT 100V, 50 M= btoto—2 X v T LY
(Applied Biosystems) N5 %47 - 7214, 3% A F 4
I V7 il washing buffer (50 mM Tris-buffered
saline) ICTHER, 1B 7oy 54 v 7 E2iTot, £
v 7'V v % washing buffer T 3 [l#E#%, —IXbiik
O PBP2a v 4 ik, il PBP2 ¥ # ¥ fiffk & 51
2 IRPLETH B P ¥ ¥ 1gG-peroxidase fH43 v F i
& (MBL) IcC, &4 1T D DMGE%EIT» 7o, FE
X3 4-chloro-1-naphthol 3 & U@ gL /K KA
IZTIT» 720

¥ S

1. mecA EIZFH LU PBP2a D&

TR EE S, aureus 153 £RD mecA #Ein+% PCR
HEIC TR U 7245, mecA B THRBEE (MRSA) (&
99 B, mecA EixTIERER (MSSA) 1354 1k TH -
126

57w 2 ABEKICK D PBP2a 2B Lt & C
%, MRSA 99 thid 2tklitt, MSSAS4 PRz etkiait:
L70, PCREDFER &L IC—HL 12,

2. KIEMRSA RV U—= v JiEHIc LB

7HHEDO MRSA 27 ) —= v JEEHIAZH Wiz & T
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Fig. 1. Distributions of MICs of MPIPC and CFX for 153 S. aureus clinical isolates.
MICs of MPIPC and CFX for 153 clinical isolates of S. aureus were measured and the
susceptibilities were categorized into S, I, and R according to recommendations by CLSI. Panels:
A, Agar dilution method; B, Agar diffusion method. Open bars, MSSA isolates; solid bars, MRSA

isolates.

Abbreviations: MPIPC, oxacillin; CFX, cefoxitin; S, susceptible; I, intermediate; R, resistant.

%, §RTORMT MSSA 54 HRIZFEH L5 0—7,
MRSA 99 #k 139N T 24 Btk Ic 0 8 FEE MWD
5N,

3. EFIEZMHHERIC KD MRSA HIE
WMERIATHEEIT & 5 MPIPC @ MIC range (3,
MSSA 73<0.125~2 nug/ml, MRSA 28 1~>128 ug/
ml Tdh - 72o MRSA99 #kDH 1T susceptible 12 53FH
EN32ug/mlPIFOMICEZRL 7S D5 R
(56.1%) f21E L 7z (Fig. 1A), —%, CFX @ MIC range
13 MSSA 78 2~8 ug/mIMRSA, MRSA 3 8~>128
ug/ml Tdh - 72, MRSA99 #k D hT 3 ¥k (3.0%) »3
susceptible (<8 ug/ml) T, 10 £k (10.1%) 2 inter-

mediate (16 pg/ml) &HE S i (Fig. 1A),
FERSMILFE I B W T, MPIPC disk % H W
E LA, 99 it 86 FE (86.9%) 25 MRSA & HI5E
b, 13 HR(18.1%) 23 14~20 mm D FH 1A %
ek L, MSSA &iBMES e, —4, CFX disk %
W54, MSSA #kE MRSA #ROBHIEF O BRI
AR 72 22 338 5, 99 Bkt 96 7k (97.0%) A3
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MRSA E¥IES N7A%, 3#K(3.0%) IcHIENM RS
N7z (Fig. 1B), 13, m—g‘h@ffﬁﬁrﬂo;o%m%ﬁi
WA TH, MSSA 2 MRSA & #HIE L kRl

W OHNII - T,

4. mecA BIEFREELEZBAEER L OLE

mecA BT OEEAFIEL LT, % MRSA #
HEORREA K Ui, 57 v 7 AEEEEIC K 5 PBP
2a DB L OKEMRSA 27 ) — = v JEhIC
& % MRSA O#HEE 13 100% TH - 12, HHIEZ
PEERER T B W TR, MPIPC %\ 72 ik A TR
DKEEL 94.9%, CFX TR 97.0%TH » 1z, FERF
WA B2 © 13 MPIPC disk %ﬂih\%ﬂ FELREAICR
86.9%, CFX disk ZH W7o 8&101d 97.0% &7,
WENOHIERITBVTD CFX %ﬂamt 135 BRI
13 TE 5 7z (Table 2),

AWFEITB VT, mecA Bz TFEHREGLTVEICDH
b 59, MPIPC % & O CFX % W 72 38K &2k
HRERDO WA T MRSA &EHITE T X780 - 1o bRSFE
WoHNtz, TS DK% [Low-level MRSA | & EH
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Table 2. Comparison of recommended methods for detection of MRSA.

Each method compared with mecA gene detection Sensitivity (%) Specificity (%)
Broth microdilution method
MPIPC 94.9 100
CFX© 97.0 100
Disk diffusion method
MPIPC 86.9 100
CFX© 97.0 100
PBP2a latex agglutination test 100 100
MRSA Screening Medium?
CHROMagar MRSA 100 100
MRSA-ID 100 100
MRSA [-CFX 100 100
MDRS-K 100 100
MRSA screen 100 100
MDRS-II 100 100
MRSA I-A 100 100

3 Percentage of the 99 mecA-positive isolates for which the test results were obtained as positive.

b Percentage of the 54 mecA-negative isolates for which the test results were obtained as negative.

9 Results of “intermediate” were included as “resistant” category.

9 One colony of each isolate was inoculated onto MRSA screening medium, and those plates were
incubated for 24 h at 37°C.

Table 3. Characteristics of the 15 low-level MRSA isolates that were misclassified by susceptibility
testing methods

Broth microdilution? Disk diffusion®
Number of isolates (MIC, ng/ml) (zone diameter, mm)

MPIPC CFX MPIPC CFX

1 1 32 S (20) R (15)
2 2 16 S (17) S (20)
3 8 16 S (14) R (18)
4 4 16 S (15) R (18)
5 1 8 S (20) R (19)
6 4 16 S (14) R (18)
7 8 32 S (16) R (14)
8 4 16 S (15) R (16)
9 2 8 S (20) S (20)
10 8 16 S (13) R (18)
11 8 16 R (10) R (17)
12 4 16 S (16) R (19)
13 2 8 S (15) S (20)
14 4 16 S (15) R (19)
15 4 16 R ( 8) R (14)

@ Underlined numbers indicate the MIC judged as “resistant” according to CLSI recommendation M100-S
15. The CLSI MIC beakpoints were used for the following drugs: MPIPC (susceptible, <2 ug/ml; and
resistant, >4 xg/ml) and CFX (susceptible, <8 yg/ml; intermediate, 16 #g/ml; and resistant, >32 ug/ml).

b Zone diameter interpretive standard were used for the following drugs: MPIPC (susceptible, >13 mm;
intermediate, 11-12 mm; and resistant, <10 mm) and CFX (susceptible, >20 mm; and resistant, <19 mm).

Abbreviations: MPIPC, oxacillin; CFX, ceforxitin; S, susceptible; R, resistant.
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No. 9 No. 13  control
after after after
——— A admmte  PBP2a

Fig. 2. PBP2a expression of low-level MRSA
isolates.
Western blot analysis was determined for
the 2 of 15 Low-level MRSA isolates
(strains 9 and 13 shown in Table 3) and
one high-level MRSA isolate (MIC of
MPIPC, >128ug/ml and MIC of CFX,
>128 ug/ml) as control. Soluble proteins
prepared from cells grown in antibiotic-
free medium to the mid-logarithmic
phase of growth were separated by
SDS-polyacrylamide gel electrophoresis.
Proteins were transferred onto nitro-
cellulose membranes and probed with
antibodies to PBP2a or antibodies to
PBP2. PBP2 expression served as inter-
nal positive control. The induction of
cefoxitin was performed by pre-culture
using broth including sub-MIC cefoxitin
for 3 isolates tested.

4% &, MRSA99 KR Tat 15 ¥k (15.2%) b, <
D5 B, 2%k (No. 9, 13) 139X T OIFESZEFER 1<
BT MSSA EFRFIE STz (Table 3),

5. Low-level MRSA (872 PBP2a DEAE M

Low-level MRSA 15 #: @ PBP2a ¥ ¥l & % west-
ern blotting IZ &k W~/ & T A, LFFEILIERT
o L L, 9 XRTCOEFEZ IR ICE VT
MSSA E#EHFE SN 28 No. 9, 13)ic>WVW T,
E M E MRSA (mecA i# = T-F5 1, MPIPC >128
ug/ml, CFX >128 ug/ml) 12k LS E AL [
M Lt (Fig. 2)e TN O DEHAE 1/4 MIC ©
CFXFHE T CHEE LRIAFEEITS &, SEmME
MRSA & [HfE[F % © PBP2a ORBIEAINL, F7
MPIPC @ MIC &#FERD 2 5% < BA L 7,

6. Low-level MRSA ® MRSA X4 U —=v 5

ick 3%

MRSA 2 7 ) — = v 7R MR 2 E i L
MRSA Z#ITE 3R E2E L TW5B, L L, #HE
AEPBEEROEASICE I 0 = — 42T 2854 & Bl
D, BENEICE LBV, RERNLES 5]
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HEMED & B, H#1C Low-level MRSA (3 PBP2a D ¥
ENEWEBIDED S tctkb b 0, T OMERNKE
KBBARE b EZ SN b, £ T, FEEOK T HE
[l723E8% 57z Low-level MRSA 2 ¥k (No. 9, 18) &
= EMYE OnecA #= 1Bt MPIPC > 128 pg/ml,
CFX>128ug/ml) %7xL7 MRSA 1 #%HWT,
B R 100~500 cfu/ml 12 % 1F 5% MRSA 2 7
) —= v o RINRE#RF L&A, CFX &
HRHITIE 79~100% & BIF 3 [EICRBE S N iz,
MPIPC # X U CZX &HEHIc BV TlE, Low-level
MRSA %#H LT < WHADGEES S 173, 4 ug/ml
CFX % & enrichment  broth IC CTHEEATTS C
Lk, IXRTOKRTHINEOLENED SN
(Table 4),

£ =

T N BEBRAYEICE T 5 2 F ) Vit IE
Tl p o B IS M L, B S PIEEERIRIE 21T S 72w
12, EBENICB T B MRSA OER Y ZFi1kd 3 1
DITHEETH b, AFFLICHBWVWT, PCRICK 3
mecA EnF# k% gold standard &4 5 &, 5
Ty 7 REERGIC & B PBP2a #h i D IRIE, 4R
FILIT 100% TH - 7o, AL FEIEE ST, 20 5
PINICkEREZ1E 5 &nTx stz Tcdn !,
MSSA # & MRSA %% X594 2 il 72 5T % &
Bbnsz,

FHNEZ MR IC B W T IRIEFNC CFX 2 H L2 1Z
D%, BRHESDIL VERNICH - 72, HFiT CFX disk
e O fo FERSEAE B (3 ik b MSSA & MRSA @
BRNHETH Y, BES 9708 EBIFTH -, T
DERRBIINETOMEIVWEE—-FLTEBY, HH
Wz oh T, CFX disk 1T & 3 ZER L
R BB S IR MRSA BB TH 5 2 &8
MR T & tce —7H, MBEBREBIIEZITSEA R
CFX IT8B1F % intermediate ® /1 7 =) —3fEIE & 75
5 A[REVEDSEH S0 & 15 o o, AR ORES T, MRSA
IQIKD S B 10K (10%) M DA F I ) —ITHFES
Ntz T oofkiE, CLSI (JHNCCLS) #h&ik90
a % v b [CFX 7% intermediate & HIE S 7241
13, mecA &1 b L < 13 PBP2a o, CFX disk
HEBIMEITY T & ITiEAIE MRSA CHETE 5
73, HEKREICE T 2 AR 3 2 ~ OFlKEZE
T2 &, HEEABROEMITEXARDDnT Eng
F LW, 5%, CFX #AFMEICEAT L, 7
LA 2 A v~ ORI SIS B ATRENE & R0E X
Nz,
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Table 4. Recovery of low-level MRSA isolates on each MRSA screening medium

9% numbers of colonies recovered

Medium? Pre-culture® Incqbatlon
period (h) No. 99 No. 139 Control?

24 83.8 98.4 984
C-MRSA (—) 48 100 100 100
(CFX) (+) 24 100 100 100
24 100 100 100
MRSA-ID (—) 48 100 100 100
(CFX) (+) 24 100 100 100
24 100 100 100
MRSA I-CFX (=) 48 100 100 100
(CFX) (+) 24 100 100 100
24 79.6 82.9 100
MDRS-K (=) 48 100 100 100
(CFX) (+) 24 100 100 100
24 0 0 65.7
MRSA-screen (=) 48 100 100 100
(MPIPC) (+) 24 100 100 100
24 34 3.4 84.0
MDRS-II (=) 48 30.3 10.2 100
(MPIPC, CZX) (+) 24 100 100 100
24 35.8 20.9 86.8
MRSA I-A (—) 48 100 100 100
(CZX) (+) 24 100 100 100

@ The MRSA screening medium contains sodium chloride and antimicrobial agents as selective agents.
Parentheses indicate the antimicrobial agents. MPIPC, oxacillin; CFX, cefoxitin; CZX, ceftizoxime.

b Bacteria were pr-cultured using enrichment broth containing 2% NaCl, 4 £g/ml CFX, and Mueller Hinton
broth at 18 h before plating on each screening agar medium.

9 Susceptibility profiles of three low-level MRSA isolates for MPIPC and CFX were shown in Table 2.

9 One high-level resistant MRSA isolate (MIC of MPIPC, >128 1g/ml; MIC of CFX, >128 ug/ml) was using

as control isolate.

AWFFEIcB W T, MPIPC 3 & O CFX % H W\ 7 35
JESZHEEER T I1E MRSA &CHIET X h - 728k (Low-
level MRSA) %% 15/153 ¥ (9.8%) f£4E L 72 ENIC
BT AIDES7 MRSA RO EFICOWTIE, Ho-
sosaka S AEY — N4 5 v 2 DFEE oxacillin-
susceptible MRSA(OS-MRSA) 75 6/480  (1.25%)
FAEL &4 LT3, Hososaka 5 13 FERK A
1 & 3 MPIPC © MIC 2 ug/mlbl F % OS-
MRSA & LT L TR, EEHS b MERIATIR
iz & A MPIPC D #5 R 2 5 13 5/153 # (3.2%) »°
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Some of methicillin-resistant Staphylococcus aureus (MRSA) is often misdiagnosed as methicillin-
susceptible S. aureus (MSSA) by the susceptibility testing. Although, detection of the mecA gene by PCR
was considered to be the “gold standard,” the susceptibility tests have been performed in the clinical
laboratory. The aim of our study was to evaluate the performances of three methods for detection of
MRSA and find more accurate and sensitive methods for detection of MRSA isolates. The 153 clinical
isolates of S. aureus studied were divided into 99 MRSA (mecA-positive) and 54 MSSA (mecA-negative)
isolates by PCR. The sensitivity of both the PBP2a production by latex agglutination test and the MRSA
screening medium were 100%. The sensitivity of both broth microdilution method and the disk diffusion
method with CFX were 97.0%, and those were superior to the disk diffusion method with MPIPC for
recovery of MRSA. There were 15 isolates (low-level MRSA) that the results obtained by the susceptibility
testing with MPIPC or CFX were different from those of PCR. The PBP2a expression of some low-level
MRSA isolates by western blot assay were reduced, but the PBP2a production by latex agglutination test
and the MRSA screening medium detected all 15 low-level MRSA isolates. Therefore, the results of our
experiment confirmed usefulness of the susceptibility testing with CFX, the PBP2a production by latex
agglutination test, and some sorts of the MRSA screening medium. We suggested that combination with
these methods is the best performing tests for routine detection of all MRSA including low-level MRSA
isolates.
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