fER 2

i 8 MRSA &G4E
VUK BERRR R B A BB ER, 2 SO BB R Wy 5 e, ) Bz R Rk b
PR WO Y W W AT
WoOMA i E—E Wk B RF R

BA TR

3018 AHEIA LK
FFF TR OEE LA

BEAEIE © 7 b E—1EE M 5. T ofh, FFi2%& L.

BUWEE © 12 7 20 HA > FEHPICH PO, »0a, #U& ERASHBE L. 23 HHEBOHEF T
WA L7-HUmi 32 WIRBAAG L7z GEHIAET). 27 HIEROWEDSZ L S B ORBEIC ABE & 2o 720 ABE
BRICHIEORIIREL G- 21T\, T Ok, FERHYGE LRETTORREALE L 20 31 HIBEEE 2o 7.
FELIH6H, HANORELHIZ, HEP@APHBL, HARNORITHED 1 THiH D 5@ A 355
KBRDERFDBMbE L) T %ko7. 1 HEH, UkEOREFIKIZZZ L7

AGHE C BUERTIZORH L, DR, HARICEME. WSS SEREE0m. SOlEEZ L, BMEZ L

TUVF—EIET bR RSN A L. WL L.

MZREHUE @ M, ARIARHZE,

R L. B & 1622cm, 1AHE 953kg, BMI 37. MBI ik

L. BRI TR < B A RO 2 M) BAEE O 2520 5. ALBLIER, BU&2s 0,
REZIEB M 2RO 5. FEMVOPERZRAZD, WEWIRGI ST,

WA T B¢ IR A T WBC 18900/ul (Neut
84.0%, Lym 7.4%, Mono 5.1%, Eos 2.2%), RBC
443x10°/ul, Hb 128g/dL, Plt 40.9x10'/uL, AST
17U0/L, ALT 16U/L, LDH 247U/L, BUN 10.lmg
/dL, Cre 053mg/dL, CPK 29U/L, Glu 124mg/
dL, CRP 155mg/dL, RPR &%, TPLA K&k, HBs
Ag Btk HCV BufkRatk, HIV HufkRatt.

WA - BER 7T AR RIZ S T A6
TEERH AT 1+, WBC 1+ TAHABRIIRAD T, HaEk
Hi& Staphylococcus aureus 2+ (JE&ZVERGHIL Table
1ZH).

ZOHOIKAEH

WP HFICIE, insect bite & FHIZ 2 RIEH A
o TWD EHW X, cefazoliu (CEZ) 20g/H
O E2IT», EHAGKHEET 2L e ko7
D%, ERaRFEIIE 2 (B & 2> 72, $H
e, WA (BRD) 29HBIL 7225 CEZ o#5
THT RS LTV 5D 2 & h HAFREE 138538 THI
L 72 MRSA ¥RIZE R CTld v &Rl L 72, B
a7 H B X U cefditoren pivoxil (CFPN-P1) 1 [d]
100mg 1 H 3 O PIR~ZETE L TR O RERIZE
L, && 14 HEOEHFETRT 72
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LAaL, AR T 1AMEERAL-EZA, I
JBOAZRERASINBL U SR, BN, 2% 1E 9 AL %
BEEICHIEL, 1 A28 HR#Z L otz

T2 AP A - mE 110/70mmHg, IR 78/
min, i 36.6C, MREEE : FRICRE R L

BZRERT AR - WIS < B AR O & 1 9 KLEE
PHAE. PRV Bld Y. JEIE HEEZED,
FHER EET2EH0HLVBEELREICHERL
7z.

TR AT L AR A WBC 17000/puL
(Neut 84.6%, Lym 9.2%, Mono 5.0%, Eos 1.1%),
RBC 432x10°/uL, Hb 12.3g/dL, PIt 434x10'/uL,
AST 17U/L. ALT 12U/L. LDH 190U/L, BUN
127mg/dL, Cre 051lmg/dL, CRP 17.3mg/dL

WAERA - FERIMOKEIR 77 A45m T
75 LEHERE A1+, WBC 1+ TEHEBRIZZAD
3. WERE L aureus. WEIL 2+, (RZMAEE
i& Table 2 Z)

ABErs e
ABE#, MRSA IZ & 2% 5K TS & W LA
# IR 19 722 vancomycin (VCM) 2g/H & fosfomycin



Table 1 F & b Bl & 7z Staphylo-

coccus aureus O &z VRS He

S MIC H5E
MPIPC >2 R
ABPC >3 R
CEZ <4 R
CT™M <4 R
CPR <2 R
IPM/CS <1 R
ABK 2 S
EM >4 R
CLDM <05 S
TEIC <2 S
VCM <2 S
LVFX >4 R
ST <2 S

MPIPC : oxacillin, ABPC : ampicillin, CEZ : ce-
fazolin, CTM : cefotiam, CPR : cefpirome,

IPM/CS : imipenem/cilastatin, ABK : arbek-
acin, EM : erythromycin, CLDM :
mycin, TEIC : teicoplanin, VCM : vancomycin,

clinda-

LVFX : levofloxacin, ST : sulfamethoxazole-
trimethoprim

Table 2 LJf & b Ml & 7z Staphylo-

coccus aureus DI VEREH

4 MIC s
MPIPC >2 R
ABPC 8 R
CEZ <4 R
CTM <4 R
CPR <2 R
IPM/CS <1 R
ABK 2 S
EM >4 R
CLDM <05 S
TEIC <2 S
VCM <2 S
LVFX 4 R
ST <2 S

Fig. 1 ABeh o BB AL

(FOM) 4g/H ®¥%5 %47 > 72. VCM | il 7 i J&g
WEZIT NS 7 15ng/mL 2 HEE L LiRHBLG 3
HHX Y 4g/H~HE L7z 20, WH_EBE b
DR FEHT AR 2 128 Lz, ABREE 5 9% H ISR
A HEAS & 7 D YIBI L7z & S A FEREA & T
TRBLTWZ EAMERE N, ARE10%H
IZVCM 2 & 2 3 H| 2% 5D 7272, clindamycin
(CLDM) 450mg/H~ZEHE LBkt E o7z 4R T
CLDM 14 HH O HNNRIGHE 21T > 7214, SEIRATH K
LKL o/ BB AR 24 HEAT - 72,

16

(Fig. 2 &)

T H B NS SRAE U 7= B iR 1% O MRSA R &G4 iE
T, Bl XD T & g B MRSA (Community-
Associated MRSA : CA-MRSA) J&HhE & Sl L
7z. CA-MRSA 1F, HHEZMEAEHRI L Tn
HTEPHEMTHY, HBES 7z MRSA #ix% <
OPHEICRETH - 72, BTz HED L 25,
SCCmec type V, PVL (+) Tdh Y, MEFWIZH
CA-MRSA &I L7z, eyl g MRSA
W2 & B L5 TS L L7,

BYEFHERE  H84E 5 il
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“AHE B D[] 1

KIEBNE, BET B EREIC K 5K EEASETH
D, FRBECTIREICB LW —ATlRR2Ww, &2
B, EENOE T K 7 BREEGWE IS L CIEIRHE
WML, HREZHEDELZ B ORR
community-associated MRSA (CA-MRSA) 2X %
JRYAE & V) WIS E o 7o b TH BA%, —1K CA-
MRSA & X fif T & % ® ». hospital-associated
MRSA (HA-MRSA) &, BRI A3 2
bOh. REBOEEE o WL EL
T, BlEGhoTWDE I L 2R L7

1. CA-MRSA BEZE OB FRVFEIT ?
1) MRSA &3

MRSA  ( methicillin-resistant  Staphylococcus
aureus) 1, AF V) VIREEINDLB T2 ¥ 2%
LRSS 2 R T O T PR TH B, 2 F ¥
Y Vi EfEF$EI% (staphylococeal cassette chro-
mosome mec: SCCmec) & MIXIL % DNA D57
L, Z® SCCmec E\Z mecA BizT2# AT AHHT,
AFT) VR ER LTS, SR TH L 2
ENE L, BNBIYED T EFRENEO O EDTH
5.

"o HRERE R

What is CA-MRSA?

Staph and MRSA can also cause illness in per-
sons outside of hospitals and healthcare facili-
ties. MRSA infections that are acquired by per-
sons who have not been recently (within the
past year) hospitalized or had a medical proce-
dure (such as dialysis, surgery, catheters) are
know as CA-MRSA infections. Staph or MRSA
infections in the community are usually mani-

fested as skin infections, such as pimples and

boils, and occur in otherwise healthy people.

CDC : Centers for Disease Control and Prevention

2) CA-MRSA

KE CDC (Centers for Disease Control and Pre-
vention) Tl¥, CA-MRSA % [EE#HM 12 B4R %
AEH NG L7 MRSA] & EDTWAE. Ih
A7 CAMRSA DEF L EZ X 505, ZDE
FUAEFM % D O THIHEW 2RI 5 h T
Wi\, JE4E CA-MRSA O M B 22 0 FE A & 20
WCENTETEY, MEFW LD S MRSA ©
YA THIFBREINTwS, Fike L TiE SCCmec
typing 21X L&, /NIVA T 4 — )V K IVERIKE)
(Pulsed field gel electrophoresis : PFGE) %, MLST
(Multilocus sequence typing) 7= £33 5. SCCmec
B oD FEEGBEETFHEEE (mec BIZFHAERS

Fig. 1 MRSA &
SCCmec &faF
(staphylococcal cassette chromosome mec)

mecA

MRSA
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X W cor BIZTHEER) ORI, TOMAE
bzt by, BETIKIEDS VI A £ T type A%
ST HN TS (Table 1), CA-MRSA 1% SCCrmec
IVEITHS Z LH% L, HA-MRSA O£ W% -
T —>Ta% New York/Japan 7 2 — > 1% SCCmec
NZTH 5. PFGE 3Gtk HIRREEZ TR L,
Z ® fragment D REN/NF — ¥ OE N THE DM [H
WEENSTLHETH Y, MWIRATOERFERLTHTH
DFFTIC & WSS, KIE CDC 1 PFGE 12 &
% MRSA D% 4 753 %475 T %25, EHE/SV
AT 4=V K% A 7H USA300(SCCmec IVa ) ®
CA-MRSA 784k TAMWL TRy, MELLTW
52, MLST 34tk b 7 2 DBET- O — EEBD
DOYEFEECH] % H£12 sequence type ZREL, Fh#
SLEIRAT LA D E 5T 5. T—FR—2Z
MHELLTBY, MRBORRE LR 2 FH5H 8
%. USA300i3STS, New York/Japam clonelZST5
2SN T W5 (Table 2).

Table 1 SCCmec typing!

2. CA-MRSA OIREREFI ?

CA-MRSA &, BUEBEIEZFI R §Z &
HY, ZOWERFICHEL TIBkA Zikamai e S h
T&7. REARWLREDS SHEET 505, RENR
boxRFHEL 7.

1) Panton-Valentined - 33 < > (Panton-Valentine
leukocidin : PVL)

PVL & #7 N 7 R AV RELE § % 0F W ER VA i
FO—HThHhY), EELHENTLLTHEREINT
W5Y, fERD HA-MRSA IZPVL #EE L 2\ 2
L%\ A5, CA-MRSA 13 PVL 24§ 5 2 & AS
%<, CA-MRSA O—2ODH# L # 2 bNTWw5,
IFHERICIERI L, & - 7R b= 225 &
L, HhEkEmiET 52 L CREEEORENET
F, BRI A EEZ LN TWSY, By
BRo#WmE T PVL O EEICE L TRAS G2
TWwWahb 2o Tw 2 was, PVL 1Z CA-MRSA
DEREEE BT 25N RBEHOOEOTH 5.
2) 7IX_RERFIEMEGFEE (ACME)
ACME (7 V¥ = U R W B 4B X
HIFE K ETHAT L T b USA300 O etk ETHI
TR SN2, ZOFE & LTIk, MRSA O#

SCCmec B! cor BIZTHEME  mec BIZTHEK ERBARMIT D EE X LN T WA, BT
. : Ei;ﬁ;i ! AR TH 57,
AT T K . .
- 5 (ASB3) A 3) ﬁﬂiﬂﬂfﬁ%’: 7 b l~ (cytolytic peptldfe)
v 2 (A2B2) B HINLBR AR T F I TH MRSA 2S4S 5 R
\% 5 (C) C2 7F KT, PSMs (phenol-soluble modulins) & %
VI 4 (A4B4) B ¥ 5. CA-MRSA 25 PSMs # £ ®IZ5 W3 %
VI 5 EC> | C1 L, BORERMEE D, HBCAS BT LW
VII 4 (A4BA A BT
Table 2 EWLWHRO I A7
EL 7S PFTs MLST SCCrmnec typing PVL
New York/Japan clone USA100 ST5 I #
KE AT RE USA300 ST8 IVa %l
MW2 USA400 ST1 Va Bl +
Table 3 HARIZHIFTSH CA-MRSA D
i 1L Sl IR - R - Prik
B ¥ I35 fide i e =Sk S
Staphylococcus aureus 40 38 231/818 (28.2%) 34
MRSA 7/40 (17.5%) 45/88 (51.1%) 44/818 (54%) 16/84 (19%)
SCCmecIV % — — 14/818 (1.7%) 7/84 (8.3%)
| 1997 4:-2002 4 1999 4£ 6 H-1999 4 9 H 2001 4E-2002 4E 2003 4E-2004 4E
51 H Yamasaki et al® Yamaguchi et al? Hisata et all® Takizawa et al'l)

Fki224F 9 H20H
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EFEDAMC 3 CA-MRSA &3 0 9% B2 12 O €
WEK T WL oG SN TW 575, KE, #HE
T FERWELBOWRERTFE2HT5RWETH D,
BIRE N T D EBROIFENDE G2V T 754
ATV, BB TR IS ORER AT E
DIMEHLH - T, WEMEEZRBHL VWD EEZD
nTws,

3. BRBLUEKICE T 5 CA-MRSA DEZHIEF
#it?
1) kKEIZH 5 CA-MRSA SAE
KETIE, 1990 £4412 USA400 & I:iXh 5 CA-
MRSA 2SS HEMi %251 SR Z LEFE & & > 72
A%, HAEI1X USA300 & I-iXh 5 CA-MRSA 754k
FHWTHEELTBY, WMEER->TWS, KET
2004 SEICAT DN ZZBAT T, BERE - KRR LR I g
EPSHRHENELT FYERED S H 78% 2%
MRSA £ W) bDTHY, BREZ LITHITS
N7=MRSADH HI7% DB/SVAT 4=V EF A

Table 4 CA-MRSA ®V) 2 27 75 % 5[ 19

Risk groups

IR 2 5%

FEBYET (FRICHAT 5 AR— v OEHE)
TSRS

ERcR=Ea

YN

IAUN

BREE, v MTAEH, BER

A V7 VT v FREGe R AR St 0 BRE
BERE - W E AL T B EE
CA-MRSA &GO D 5
gﬁ%ﬂﬁﬂi@ Brzx/us %, vr7uas4 FR)

T IUSAS DR — 27— W ERLTH -
72%. USA300 (X SCCmec IVa B!, PVL Btk itk
T, AR HEREZ R OIORYYEZ F &k S
THY, MM RICEY, ZoBRAEERIT
f=ANY

2) BXIZHT 5 CA-MRSA A&

HAIZ B W Tid CA-MRSA OBLUIR % 3412 MET
L7z7F =213 nwv. MEOEENLRAEEZ T LD
THhDE, FM - BIBARREGAE D S 5 S M3
=7 FYERE D) B, MRSA 2558 58413 17~
51% TH DAY, HRIZVL2IINTOEDNH S (Table
3). WD H L7200, EENLEFRENLTN
5. HiBoWMETIE, CA-MRSA ®9 %, SCCmec
IV #1% 44%, PVL MR IE LR D A (6%) & W
I L THotz. HRIZEBIT S CA-MRSA 325 -
PRI R GYEZ | X 29725, 13& A EHPVL
Bt TdH b, MLST 12 ST89, STI1 TH 5 Z &8
% <%, KRED CA-MRSA (912 USA300) & iZ%
OO A TIIREEITRLS TnEEZ SN T
5. 12720, BHARIZBWTH/NEOFFCH:EIEN 7%
DOWMENRDH Y, PG ZE L 22HkIE ST30,
SCCmec IVHE, PVLEEMETH-7-. T4 7
HWEEPEWEEZZ ONEENLETH S, CA-
MRSADHIZ b A LS A THBEET LI &%
Mo TBLLENDHA.

N

4. BIHETCA-MRSAZEDL S ICEES », Bl T
3h7

1) RE - REABRE

BEFE - RERRLERIE A 2 20 L 7254, RN A &
L T & S. aureus R Streptococcus pyogenes & % Z.
5. TZCHEE %L DDIES. aureus 5 MSSA 2
MRSA &) T L7205, BRSO IERD S i
N2 L. 22720, BRT 5, #aE

Table 5 CA-MRSA JEHIET R 3 5 PR SEHRE 7

M AL

Note

CLDM 3-24%

- EITH)H - BRAERRLRE O L TR 2R Z R L T 5.

R - BRSO RN B & 1K < 3= LT B,
‘D7 A MBE (EMAEOB G, FHEHER S 2 TS 2)

- B2 - WARHLR CA-MRSA JEH T L THIRFEEASE L T 5.

- A BRI S EED N B BB O PR 3K & Z .

MINO 9-24% - CA-MRSA [T LTEL SN S.
- A BRET ISR 2 e
ST 0-10%
RFP <1% DB RER LT RE.
LZD < 1% - B2)E - WML, BRI EIS D D B .

CLDM: clindamycin, MINO: minocycline, ST: sulfametazole-trimethoprim, RFP: rifampicin, LZD: linezolid

BYHEFMERE  R84% 555 iR



W (FLF—2, HIRERS) ([CRBAEY, @3k
WCHHEREHE iy /oy, <7054 F),
KN - AR =Y F— ANTORITED D > 7254
AR 12 CA-MRSA %2 589 X & TH % (Table
4).
2) CA-MRSA DFEANDZRE

BEIZH, CA-MRSA 252:& LT A REMEIZ 1
5H 5D, BEWNTHEES 1172 MRSA %2 CA-MRSA
kb D LREIET DI LIEES TlE % . SCCmec
IVE%Z CAMRSA & LTI 5T HdH 5758, &
TLHBZOHTAPROKEHEEL TnH LTV R
2\, SCCmec IVEIE WA Z E5FT, WEMED
BWEIEFERT, BARZUPRIEF 2L E2EZD
L, LLABEL V) B TIIPURE ORI 5H
ABHUHEED H 5.

5. CA-MRSA BEZSEICXT T 2B EIL 2
1) CA-MRSA DEEHIBEZ M

HA-MRSA &< 6, EAKZHIIRTFTH S
Z LA CA-MRSA ORBTH %A%, HAE, WK T
1Z CA-MRSA DO L3 HEA TS, HERIZBW
TIIR=TY) ¥ - b7 = ARPFEIE S OFEHFL K
ZURIFTHDLESONTERLD, RERT7I /T
Vay FRF 1 SRPUR IO WD HE S
nNTnwsb.
2) CA-MRSA BEFAEICX T 2 MEEEE

28 - SRS GSE OB HE, W - FL g —
UWHERTH L. CDC REFEDHT A FTF4 » T,
MR I3 D B W B R IR IHIRBE O A I PIR S
BEFER IR TV BEY, HH 313 clindamycin
(CLDM), minocyclin (MINO), sulfametazole-
trimethoprim (ST) &# D& G- HHEIE SN 5 25,
GRESRYE D Y4513, linezolid (LZD) o#5-%,
vancomycin (VCM) & CLDM o ff F 3 ¥ 3% X h
TWwa, i, FHICELTEREPLELREND S
(Table 5). —riHIE, MINO, ST &#liL S. pyogenes
WD 72, FERE - BRI IR GSRE 125 L
TIZYEY y 7EREEITI BITRIRTRE TRV E
WHZ L b —mIL, EFERZERBRIIBWNT,
CLDM &= Td - Td, erythromycin (EM) it
HoOWEIEL, DFAMNPBETHALIELETHA.

6. BRATIEARYDETHHFETVEY, EEL
ERHEF?
1) KEICH (T 5 CA-MRSA EFEBRAE
WKIZ BT %5 PVL Btk CA-MRSA (2 X 258 T H)
BMLo2H 5. BOEW AL L CIRBEE

Fki224F 9 H20H
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KEWMMIEDSZET 5N 5. KEICE W TIZSTI
(USA400, SCCmec 1IVa %), ST8 (USAS300,
SCCmec IVa#l), BxMIZBWTIE ST80, ST30,
BIBIZBWTIE STH9 7 &7%, BEFE LNl 4¢ %0 M i i
Bl &I L TWwa FFICKETIE, USA300
(SCCmec IVa#l, PVLEEtE) 2¥EEELTHY, =
OBLE R, S, CDC Tld CA-MRSA # i biEE
FTREBIIEDO—D L LTHEIFTVAE. EEIIBW
TiE, KEO#ZR PVL R —2 0 — v Otk
HEATOUROVH, HA4 ¥4 ¥ Tld CA-MRSA &
Yhi % Bk o 7285, PVL Btk 16 28 ih i i g % v
DLEDOUEDDIBEEIZ 5T 5.
2) BAERICHT B CA-MRSA EFERBSAE

H A2 3 v T 2009 4 12 PVL B3 7 CA-MRSA
12 & 2 EIEMSIE ORISR SN TW B, BRI
ORV1E4ATHO/RNRTHY, RIFTHDTOH
BIR 7 CAAMRSA IC X 2R TH o2, ZOW
FR1Z ST30, SCCmec IVaBITdh - 7275, ZDH D
ST30 ® CA-MRSA 12 & % B EGBI A H A ST
Wb, ZD¥ A4 7DCAMRSA X, HARIZBWT
MBI O v PVL B CA-MRSA & 13X 5§
LUERH LD L, SROREIZA ~ g
DOBREFHTHo7. 4 Y FIZBWTHFHL
SCCmec V Bl CA-MRSA J&YHE B 25 i iy X T
B, MLST & ST772 T—3 L 72720, # A&
YRED T REVEDS . USA300 12 X 5 Hiy A& G 3
WEINTH B, 5%, HEEDE W IHEA A
EN, IERBLWEED D L7720, BROBNIZEL
TIRHEBRRECEHAL T REYND L. BRI
T, ¥EEMED MRSA BRAUEZ B L2 A1, 2
) L7274 7D CA-MRSA 5 L Twv % W] g
DEZLULENDY, MBI ZEDHRET
H5b.

7. RICHEL, BRIGTRETE SEKRMREEL?
I HAEIIBIFSH CA-MRSA DIEASD I ?
I ENTH#EES S CA-MRSA OFFHIL ?
L. EWNTO CA-MRSA BEAHEDFFRI ?
IV. CA-MRSA O# 5 Z@iilkid ?
V. PVL OS5 Zilidkid ?
VI. CA-MRSA &4 (20 L 72 HUR 8081 ?



SCHK

1

2)

5)

9)

International Working Group on the Classifica-
tion of Staphylococcal Cassette Chromosome
Elements (IWG-SCC). Classification of staphylo-
coccal cassette chromosome mec (SCCmec) :
guidelines for reporting novel SCCmec ele-
ments. Antimicrob Agents Chemother. 2009 ; 53
(12) : 4961-7.

Moran GJ, Krishnadasan A, Gorwitz R],
Fosheim GE, McDougal LK, Carey RB, et al
Methicillin-resistant S. aureus infections among
patients in the emergency department. N Engl
J Med. 2006 ; 355 (7) : 666-74.

Boyle-Vavra S, Daum RS. Community-acquired
methicillin-resistant Staphylococcus aureus : the
role of Panton-Valentine leukocidin. Lab Invest.
2007 ;87 (1) :3-9.

Genestier AL, Michallet MC, Prévost G, Bellot
G, Chalabreysse L, Peyrol S, et al. Staphylococcus
aureus Panton-Valentine leukocidin directly tar-
gets mitochondria and induces Bax-independent
apoptosis of human neutrophils. J Clin Invest.
2005;115 (11) :3117-27.

Diep BA, Stone GG, Basuino L, Graber CJ,
Miller A, des Etages SA, et al. The arginine
catabolic mobile element and staphylococcal
chromosomal cassette mec linkage : conver-
gence of virulence and resistance in the USA
300 clone of methicillin-resistant Staphylococcus
aureus. ] Infect Dis. 2008 ;197 (11) : 1523-30
Wang R, Braughton KR, Kretschmer D, Bach
TH, Queck SY, Li M, et al. Identification of
novel cytolytic peptides as key virulence deter-
minants for community-associated MRSA. Nat
Med. 2007 ;13 (12) : 1510-4.

Deleo FR, Otto M, Kreiswirth BN, Chambers
HF.  Community-associated — meticillin-resistant
Staphylococcus aureus. Lancet. 2010;375 (9725) :
155768

Yamasaki O, Kaneko ], Morizane S, Akiyama H,
Arata ], Narita S, et al. The association between
Staphylococcus aureus strains carrying panton-
valentine leukocidin genes and the development
of deep-seated follicular infection. Clin Infect
Dis. 2005 ;40 (3) : 381-5.

Yamaguchi T, Yokota Y, Terajima ], Hayashi
T, Aepfelbacher M, Ohara M, et al. Clonal asso-
ciation of Staphylococcus aureus causing bullous

22

10)

11)

12)

13)

14)

15)

16)

impetigo and the emergence of new methicillin-
resistant clonal groups in Kansai district in Ja-
pan. ] Infect Dis. 2002; 185 (10) : 1511-6

Hisata K, Kuwahara-Arai K, Yamanoto M, Ito
T, Nakatomi Y, Cui L, et al. Dissemination of
methicillin-resistant ~ staphy lo cocci  among
healthy Japanese children. J Clin Microbiol.
2005;43 (7) :3364-72.

Takizawa Y, Taneike I, Nakagawa S, Oishi T,
Nitahara Y, Iwakura N, et al. A Panton-
Valentine leucocidin (PVL)-positive community-
acquired  methicillin-resistant  Staphylococcus
aureus (MRSA) strain, another such strain carry-
ing a multiple-drug resistance plasmid, and
other more-typical PVL-negative MRSA strains
found in Japan. J Clin Microbiol. 2005 ;43 (7) :
3356—63.

Tatsuo Yamamoto, Akihito Nishiyama, Tomomi
Takano, Shizuka Yabe, Wataru Higuchi, Olga
RazvinaandDa Shi. Community-acquired methi-
cillin-resistant Staphylococcus aureus : community
transmission, pathogenesis, and drug resistance.
J Infect Chemother DOI:10.1007/s10156-010-
00459 (164 k¥ )

Nathwani D, Morgan M, Masterton RG, Dryden
M, Cookson BD, French G, et al. Guidelines for
UK practice for the diagnosis and management
Staphylococcus
(MRSA) infections presenting in the commu-
nity. ] Antimicrob Chemother. 2008;61 (5) :
976-94

Ito T, Iijima M, Fukushima T, Nonoyama M,
Ishii M, Baranovich T, et al. Pediatric pneumo-
death caused by
methicillin-resistant Staphylococcus aureus, Japan.
Emerg Infect Dis. 2008 ;14 (8) :1312—4

Shibuya Y, Hara M, Higuchi W, Takano T, Iwao
Y, Yamamoto T. Emergence of the community-
acquired methicillin-resistant Staphylococcus
aureus USA300 clone in Japan. ] Infect Che-
mother. 2008 ; 14 (6) : 439-41

Kulkarni GB, Pal PK, Veena Kumari HB, Goyal
M, Kovoor JM, Nadig S, et al. Community-
acquired  methicillin-resistant
aureus pyomyositis with myelitis : A rare occur-
rence with diverse presentation. Neurol India.
2009;57 (5) :653-6

of methicillin-resistant aureus

nia community-acquired

Staphylococcus

r\
=
&
i
%
B
&

H8A% A5 TRk



g&ll

459

iR MRSA O fn Ak & B (B i)

LR 5 R £ % 2 Tl B 7 8 2

e AR A
KAg B Ve
T &I

1961 4E 124 F 1) 2T MRSA (methicillin-resis-
tant Staphylococcus aureus) 73 & T LK,
MRSA XFRENEGEOFER & Lo TE 7.
L2 L, 1981 412K [E D CDC A3 T B N e
T7Z\» MRSA (community-acquired MRSA) {2 &
5 ERYHRE & #is U CLOR, WPEdt O RGSER] T D
MRSA 2573 BEE N5 2 L HEAVETH HARTDH
BELMEEINDL I hoTE., L) blT,
1999 4 {2 CDC #* & 4 ] ® community-acquired
MRSA 2 X B TH D HE SN DI KA TER
ZEEE LT MENSE X)o7z

T EGE D & MRSA B35 8E S 5 IR, 9%
BEPNICEIE L T\ 5 MRSA 2N H R EHRMEFH
&Y, WEANFELI SR THE LY
MEEZNZ. LarLl, F&2D, SEEIN
MRSA % el 50, 0B8R PN L 74
R, THICEET 5 MRSA O% < A, ke Tl
JEGe DN & 2 5 T b MRSA L i3k % 2
35 MRSA THDHLI LN, oo/, 22
T, community-acquired MRSA IZE5 5% 21
FTOHE & MRSA 7 10— ¥ O 4T BB H
MBI L TR 5.

1. WHICHFET 5 MRSA

MRSA 2SR EGRERE Lo MEE b X 9
2% o TRk, ABERE R ARE K OE
%05 4 & L5 MRSA % Hospital-associated
MRSA & % \» & Health-care associated MRSA
(H-MRSA) &IFTF, i f g B E LA S
GBS A, HOdRBE IS EIE S 5 MRSA DG % 5%

JAH) AT 7777 —Dk%k\w D% Community-

R RIG @ (T113-8421) FHUHRSCH X A 2—1—1
MELRE 2 T 3 Bk AR

FR164E 6 J120H

23

SF o AH
Bk R %

acquired MRSA & % \» i3 Community-associated
MRSA (C-MRSA) E XH L THER L H 127 o 7.
el ik X 72 X 9 12, Community-acquired
MRSA &\ 9 H#EIE 1981 4£12 CDC D 5473 %
MMWR (morbidity and mortality weekly report)
OWEDOHTHOONZONRINTH L. D
WMETIZ 198047 HS 12 HE TOMICI VA
I, FThaA o THSRER >SS OE
BT PRSP DHESN, Z0I9bBLZ1/4H
MRSA TH 722 &, MRSA O S 7z
98 AH1 96 Nid~a A YfiHHAETH 722 &, 98
A1 83 AD MRSA 7 7 — VR & T o724 2
5, 0WRIEFEL 77—V %47 (29/52/80) I2)%

L7220 5, [A—d MRSA 7 u—rhAg A »
B OB L7z L g sz 2 & 7 &%k
RXHENTW5.,

Z D%, 1990 4RI B &, Table 1127 T X9
(2T T O MRSA EAEIZ B9 2 Hiil i3 iR 4 12
WL, 7=, LAY Y ZOEFOMT
MRSA 23z 4#% L 72407, A% T N T O MRSA &
Yefit D HEMFEAEY, MRSA W2 & 5 A4, L8
WEINDL I ITh o7

1999 4ED 11 ALK, I ¥ v EIMIHEHT©
31 Z D A MRSA 12 & 2 H2 8 B Ok HRHH ik
EAGE Do 722 EAVHIHL 72, 22T, 1757
2 D% %3G & LT MRSA OFRR IR % B
FL7E T A, 864 (49%) H*MRSA carrier
THbHIEDHP L2 &, W2 59 ZDZHE
LS N/ MRSA D9 b, 41 HREME L7z &
A, 40tk (98%) 3L [il—DIEHNEZ T —
~ [gentamicin, rifampin, trimethoprim-sulfame-
thoxazole, clindamycin, vancomycin, chloram-
phenicol 12 J& % ?:] % 7K L, Pulsed Field Gel
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Table 1 Reports of C-MRSA and outbreaks of MRSA infection in the community
Regg;tred Country description isolated from references
1981 USA The first reported outbreak of C-MRSA infection invasive disease (1)
1992 UK. A symptomatic carriage of MRSA in Adults Nares (7)
1995 USA. C-MRSA strains isolated at Hospital in Texas skin and soft tissue infections etc. (8)
1998 UK. An outbreak of MRSA infection in a rugby football team  cutaneous infection (2)
1998 USA. C-MRSA transmission in a family abscess (9)
1998  Australia C-MRSA strains isolated in a northern Australian hospital skin infection etc. (10)
1998  USA. C-MRSA in two child care centers Nares and axilla (11)
1998 USA C-MRSA strains isolated from children of MRSA infections skin and soft tissue infections etc. (12)
at Hospital in Chicago
1999 USA A symptomatic carriage of MRSA in children Nares and perineum (13)
1999 USA. gm}ir pediatric deaths from C-MRSA-Minnesota and North fatal cases with C-MRSA infection (14)
akota
1999  Australia C-MRSA strain involved in a hospital outbreak nostrils, throat, finger webs, and any (6)
skin legions
2000 US.A. Prevalence of MRSA in the community Nares (15)
2000 USA. C-MRSA strains isoated at a tertiary care pediatric facility clinical isolates (16)
2000  Saudi Nasal carriage of MRSA from hospital and non-haspital Nares (17)
Arabia personnel in Abha
2000  Australia community acquisition of gentamicin-sensitive MRSA in clinical isolates (18)
southeast Queensland, Australia
2001 USA. C-MRSA infection in a state prison-Mississippi skin or soft tissue infestions (4)
2001 USA. C-MRSA in a rural American Indian community skin and soft tissue infections etc (19)
2001 US.A. C-MRSA strains isolated in Minnesota abscess amd superficial infections etc. (20)
2002 USA. An outbreak of foodborn illness caused by MRSA (5)
Electrophoresis (PFGE) ® banding pattern & —DOOHIETIE 43 A 18 A (42%), b9 —>D

genotype [A] 24 # (59%), genotype [B] 7
# (17%), genotype [C] 4%k (10%) & =>®
ING — UFEETH o 7272, MRSA DTN &Y
MBI TV DY,

F 72, WBEICEIES A MRSA 2Sthirhicig it L7z
DOTIEHRL, HLHBOEROHEAT S MRSA
ARBEICHEHIA TN, BENERORK L % - 721
F—=ZAPFVTHhO0HELDH L. WA —A T
U7, MRSA IZH$ A3 —XA 5 X EHlHT
O 7T LU L CTAT o 72k 5, MRSA OB
BenIEFITA VIR TH L. TOWF—A T
VT D BB TIHAE L 72 MRSA O RN %
B LR, 72— onrsu—vitioTH
C oz EAVHIHL, F® MRSA 1E, 3 TI2EG
LCWBHEICLVEEAEN-0THA ) Lk
EENTz. T, WRbEDEBEDEH O a6
DOERDH LY, oMk ER D MRSA
DORRA IR 2 TART2FT, FEFICELIREZ LI,

24

Wik TiL 74 A 18 N (24%) O fE KA MRSA
AL TV, 2S04 S 7z MRSA O3
# &%, plasmid ORA IR, PFGE 734 — v %
LA, —oHME»S I N7
MRSA ® 39% K O'H 5 —2DOHImD 5 5 S
72 MRSA @ 17% 7%, JRbEh O 58k S 7=k & 5
ERUTH Y, tipTHEE L TWwWz MRSA 255 b
WIZRBA TN, BRNREOERKE o722 &
BHEEINTWABY, TablelIZRT X 9 I
C-MRSA \ZBIF 2 d7 AV # KO F — A b
SVTHRLCHHE, 75 A, HRDPSHHE
SNTW5. Eady H5ORFUCINODFELC F
LHLNTWELEDT, BRI,
2. C-MRSA & H-MRSA DX 3|

Tk 5 72 MRSA BYIEDOH A TD, 4hKk
BHEH¥D MRSA TH, ABRREOD 5 BEDTHH
WZHE B 7 &, H-MRSA AYiid it L 72 ] fig
PHEZONL., 22T, EXHTEZHVT,

EHGEFHERE  HT8E 6T
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INFE T SN TV B BENEEORKE TH
5 HMRSAWCERT BV A2 772 5 — %@
L, HMRSA &) A2 7 7 7 ¥ —12#%47 5
b DDA D DAY C-MRSA & Shjznows-mwz,
ZOHHIZ, HMRSA VY A2 77 7 % —I|ZHY
T5HDAC-MRSA DB SIZITERTEX L NnE
HIBFE N2 5 THAH. Naimi HIERD L 9 i
B I N O% HMRSA & L, ZhiZ
HTFESLRVWHD%E C-MRSA & LTw5Y,

(1) APBeth, 48 KEHILLSEIZ S S 7z MRSA

(2) MRSA "M 27z TAEDIWIZ AR, T
i, NN, RERERZRICGEELLZ L2
5.

(3) MRSA #MIIRIZ A 7 — F v 72 & 0 [E g
A RENICHEBEL TV,

(4) FRALHELLATIC MRSA 258 Sz 2 & a9
H5b.

INSDY AT T 777 —DEFRIINEEIC L
DETERZY, ShEF TOHRETCMRSA &£ LT
WESNTWDL 00, LT LLFUEETIESR
WA Table 1 1I2H1F72% { ® C-MRSA (2§
LPEECcI ERICEMLAZERE H W T
C-MRSA & H-MRSA #XBILTw5.

3. C-MRSA D45

C-MRSA I F D &9 =45 % & > MRSA T
HbHEFRBESNTNWDHYH D,

1) FFH ) VICiEE RIS, ZEOmEE
R L, ZLEATumtEzRT.

2 1#iliczy 2a~<A ¥ Vit zRd o
bHDHH, X DA DIZE A EDEAFIC
BN TH D,

(3) MEPBLZ L HHES LS.

(4) F2JE B L OEHRRRGGED 5% S
na5.

(5) C-MRSA lZ1% Panton-Valentine Leuko-
cidin (PVL) % FEOoMA % { W EFE 72 JGUIE &
.

(6) C-MRSA & H-MRSA & ¥ 7 % Staphylo-
coccal cassette chromosome mec (SCCmec) % %
D.

1) 5 4) FTORMITI99%F F TO

FH164E 6 20 H

25
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C-MRSA IZBF AHETH I TIZBRSE N TWw
TR ThH o720 (5) KUY (6) DFFEE, U%K
FOWFEETRH SN HEITESNTEBY, &)
HIF (6) 1 MRSA %5 F AKX 5 H
LR TH 5.

1999 4EI2 CDC X I AV #MEdbya s Mo 4
ANOFBE (7%, 124 H, 16 71, 135%) »%,
BEAh T MRSA JEHSEIZ DA, ARtk 5 HR LN
WKHRELZExmE LY. MW2RRIZZD 9
HLo— N, Ly as Mt 16 7 HOT X A
YTAT Y OYEA MRSA EFHEIC L D BT L
7o E ARSI 2 5 7B S N7k T
b, TOMWLIIFEE (406T), i, O F AN
AR MEE %2 7R 3R TR ICE IR, 7 YT
XV Y OWBHR T 128, WRNEECZR D, gk
WHEIEN TR 2FEM 283 L TRT L. MW 2
BRI, W RmE KT & L CHMIREMERE TH
% Panton-Valentine Leukocidin (PVL) #fzxT K&
OF collagen-binding protein #{xT- (cna) ZFH> 2
ENBEED MW2 D45 ) A FHIPLE O Hs FEH
Lk,

SCCmec 1ZAF V) VigtkEx a— N3 58 < &
fzld ¥ TH 57, SCCmec ® B2 L 1
MRSA &7 o7z A F30) VIES WG T By gk
®W (methicillin-susceptible S. aureus ; MSSA) 12
&, W O»rDOMENH Y, F72SCCmec IZH\»
oo Ta %47 (alotype) BFIET S DT,
MRSA 7% 7 % 4 7 (#E1xZ clone genotype ;
clonotype) 1%, SCCmec @ allotype &, ZDHefh
ED genotype DHEFIZ X - TEFHFEE NS (Fig.
D. A EF®EMICY I TRETHBES N
C-MRSA2 % ® SCCmec D4 IR % L€ L,
C-MRSA i3# L\ % £ 7 ® SCCmec type-IV % #¥
DZEEEIML Y. 2B typeIV SCCmec X
H7: 5 Jregion ZFOTH ), ZO@EWIZLD
WIZZOoDY 7% 4 7 (subtypea, b)IZH5HEI N
72. MW2 #:3 typeIV a SCCmec %D TH -
7z, B, TAY A THEEE N7 C-MRSA LY
F—=Z 7V 7 ThH#ES 7z CMRSA/NORSA
(non-multiresistant oxacillin-resistant Staphylococ-
cus aureus) O SCCmec D% 4 TEMF L, Thb
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Fig.1 Structures of five types of SCCmec.

The structures of SCCmec are illustrated based on the nucleotide sequences deposited in the DDBJ/EMBL/GenBank data-
bases under accession no. AB033763 (type-I SCCmec), D86934 (type-II SCCmec), AB037671 (type-III SCCmec), AB063172
(type-IVa SCCmec) , AB063173 (type-IVb SCCmiec) , AB096217 (type-IVc SCCmec) and AB121219 (type-V SCCmec) . SCCmec
elements are integrated in orfX at its 3"-end. SCCmec are composed of two essential gene complexes, the ccr gene complex
and the mec gene complex. Ccr gene complexes is composed of ccr genes which are responsible for the mobility of SCCmiec
and some orfs surrounding them. Mec gene complex is responsible for B-lactam resistance. Other areas of the SCCmec are
non-essential, and are divided into three regions, J1-3. Various drug resistance genes are found within the J2 and J3 region of
some SCCmec element. Some orfs specific for each type are found within the J1 region, such as pls in type-I SCCmec or kdp
operon in type-II SCCmec. Type-IV SCCmec is mostly composed of essential gene complexes. The sizes of J1 which is dis-
tinct from those of other SCCmec types as well as other subtypes each other is very small, and J2 region is not found in it.
The very short sizes of ] region make the size of type-IV SCCmec small one. Arrow heads indicate the direct repeat se-
quences found at the end of orfX and the right extremity of SCCmec elements. Two direct repeat sequences, which are 102
bases apart from each other, are found in the right extremity of type-II and type-IV SCCmec elements. The left extremity
sequences (from orfX to IS431) carrying restriction enzymes mcrB in it are almost identical between type-I, type-II, and
type-IV SCCmec elements.

hsdM

mecA i
Type-V SCCmnec

15431
orj

18431 “I-'ISIZ?Z

Type IVa SCCmec EEUZ‘J"I—':{:?:_E
0 cerB. — 10kb

AmecR1 ccrA2

18431 , WISI27.
Type IVb SCCmec s
orfX mecA ccrB2
Ame

cR1 ccrA2

Ve SCC nd001 18431 \WIS1272 1E25923
Type IVc mec ﬁﬁ:tﬂ:{ M:):{El:l:Fg
0 mecA ccrB2

AmecR1 ccrA2

IS431 |WISI272
Type I SCCimec ::Fu:{:ufnztt —
orfX™ mecA | weerB1 =

AmecR1 cerAl

gene ’ gene g
J3 2 J1
complex complex

Type II SCCmec

Type III SCCmec

Tn554 mer T181 YTn554
d:i i >2| I 1] |
orfX >

CZ072 ; mecA
18431 18431 T e cR1
mecl

DRI type-IV SCCmec & % 1 type-V SCCmec MRSA BEGHED O S N7k %, B2l _72H8
BROKRTH H Z &t L2202, FENZFHED W T H-MRSA & C-MRSA L2435 L,
Naimi 51%, I 4V ZIMHO 12 7%k ® 1,100 Bl Z O K 2 KRB R EFRELZ T -

MRS  HT8% 6

26
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Table 2 Exotoxin Genes and Gene Alleles Among Community-Associated and Health Care-Associated

Methicillin-Resistant Staphylococcus aurues isolates

Gene Sequence Community-Associated

No. (%) of Cases With Gene
Sequence Health Care-Associated

Odds Ratio

(N=26) (N=26) (95% Confidence Interval)
Exotoxin Gene
B-Hemolysin 2 (8 0 Undefined
v- Hemolysin variant 25 (96) 26 (100) 0 (0-1.00)
Leukocidin E-D 24 (92) 26 (100) 0 (0-1.00)
PVL 20 (77) 1( 4 5.01 (3.49-5.25)
sea 15 (58) 104 3.03 (2.03-322)
seb 6 (23) 1( 4 3.35 (0.80-5.14)
sec 13 (50) 0 Undefined
sed 5 (19) 14 ( 54 041 (0.13-0.93)
seg 5 (19) 25 (96) 0.17 (0-0.67)
seh 17 (65) 1( 4 3.63 (247-3.84)
sel 5 (19) 25 (96) 0.17 (0-0.67)
sej 5 (19) 14 ( 54 041 (0.13-0.93)
sek 16 (62) 0 Undefined
sem 5 (19) 25 ( 96) 0.17 (0-0.67)
sen 5 (19) 25 (96) 0.17 (0-0.67)
seo 5 (19) 25 ( 96) 0.17 (0-0.67)
Gene Allele
agr2 4 (15) 25 ( 96) 0.20 (0-0.67)
agr3 17 (65) 104 3.63 (247-3.84)
SCCmec I 3 (12) 21 ( 81) 0.14 (0-0.53)
SCCmec IV 22 (85) 3 (12) 5.87 (3.67-6.55)

Abbreviations : agr, accessory gene regulator ; PVL, Panton Valentine leukocidins : SCC, Staphylococcal chromosomal

cassette ; se, Staphylococcal enterotoxin

The corrected odds ratio of being associated with community-associated vs health care associated case isolates.

(The quatation of the table was kindly permitted by Dr. Naimi)

72, ZOFEWE, C-MRSA XL R 5H oI &
AEHAZTWAEZEEZRLTBEY, fMme LT
H-MRSA L I3HRDEL S MRSA THH & EbD
N5 EBBRTWAD, Table 2 121X S oA L2
C-MRSA & H-MRSA AT 2 mEEMET RO
SCCmec D70 % 4 7D %~$. CMRSA
D 35 4 TypeIV SCCmec % F; 2 ¥ 2385% T
D, PVL BIZTORARIE77% Th 727,
Enright 5i& MLST (Multi Locus Sequence
Typing) 12 & ) MRSA ® genotype ZdtE L, it
BB A 5 4B S 7z MRSA 912 #k & B~ 72 4
B, NMOFELZIZIO—-UHRHDLIExHEL
72, % 72 Oliveira 5 1%, MRSA 3,000 ¥ % i ~7-
g, ZOND 70% 1520 70—y ThHobh
HZlHMELLY., ZhICHLT, EAIZ
MLST 12 X ) C-MRSA @ genotype % Pt %€ L 72

SERE164E 6 H20H

27

EH, C-MRSA X H-MRSA L 1ZE LD EbDHT
%47 genotype = Fih, FOLREDO L NV
—MEREREADHAER & L CRA T % MSSA 0%
BYECICET 2 2 L 2L 72", 2o Z ki,
C-MRSA o¥n& v ) BB, SR EEM % FE
2> — g AN O AE MSSA A% type IV, Viz & D
“promiscuous” SCCmec 12 & 1) Ji#i1Z MRSA 12
I NODOH L Z & ZRIBLTWSLD,
4. HZAD MRSA
H 7 H-MRSA @ SCCrmiec ® % £ 7% T
A D E 1999 FEICHARD 1472 5 535 S 7z
MRSA 138 %k ® 91% 7 type 11 SCCmec % 72 kR
THo7z. THUx L THAT MRSA BEE %2 -
T & 720 o MRSA 1212 type IV SCCmec %
OD% L, Ld PVL ZFE0MRDH 7 ) e LR
AT HZEDPHBHEL Tw b (Main prepara-
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Table 3 Carriage of MRSA and MRC-NS among the children in Japanese community

No (%) . of children

Miyagi
Kyoto Saga total
1st 2nd
screened 362 294 150 250 1,056
carrying

S.aureus 133 (36.7) 68 (23.1) 28 (187) 58 (23.2) 287 (27.1)
MRSA 19 (52) 11 (37) 6 ( 40) 8 (132) 44 ( 4.2)
MRC-NS® 144 (39.7) 71 (24.1) 29 (19.3) 38 (152) 282 (26.7)
MRSED) 115 (31.8) 58 (19.7) 11 (73 18 (7.2) 202 (19.1)

a) MRC-NS ; methicillin resistant coagulase-negative staphylococci

b) MRSE ; methicillin resistant Staphylococcus epidermidis

Table 4 SCCmec types of MRC-NS isolated from community

No. of strains carrying SCC mec elements

Species identified No. of isolates

a b c nt NT

S.auricularis n=1 1
S.capitis n=4 2 1 1
S.caprae n=6 1 2 1 2
S.cohnii n=6 1 5
S.delphini n=1 1
S.epidermidis n=202 2 6 6 133 8 22 24
S.haemolyticus n=16 3 2 3 1 3 4
S.hominis n=6 1 1 1 3
S.saprophyticus n=15 1 3 1 10
S.sciuri n=2 2
S.simulans n=6 1 1 4
S.warneri n=16 5 2 1 8
S.xylosus n=1 1

total n=282 2 14 11 144 1 14 28 5 63

NT, non typable

tion). 2D Z &I, MHBEICEUES 5 MRSA IZH 4
ENH Y, 1980 FRWH O PVL fn T2 AE L
type-I M O type-IV SCCmec % & © MRSA 7 &,
% { DEANVERIE T 2 RA S 5 type-II SCCmec
RO DORHPEICEIET 5 MRSA (2 & X
boTWwolzlbtZ/RLTW5S,
MBENTOFEL T P RBEEEED» S D
MRSA 758 E T b, Yamaguchi i, £ O
O EBEHED S. aureus DIEFTAE & AT o 2B,
ZDOHD 511% HIMRSA ThH o7z LTw»
5%, MEETIX 6 AITOREBER, 2 4 Hr O LfER

28

O F it % 3 512 MRSA % OF methicillin resistant
coagulase-negative staphylococci (MRC-NS) D4
HIRMOFEZITo72 25, EELZTHTD
MRSA ZHA L TWA Z & #i# L7: (Hisatain
preparation). @4 L 72 F Mt @ 1,056 44 1 44 %
(42%) »*MRSA % 282 % (26.7%) »% MRC-NS
A L Tw7 (Table3). MRSA @ SCCmec
WA 298k, IVAS14BETH - 72. SCCmec 1
J-region DEWTHEIZEOI DY T ¥ 4 FI240H
ENb. 29D typell SCCmec DY 7 % 4 T %
W7 & 2 A, typella SCCmec (Fig. 11Z/R T

JEHUEFMEEE  H78E e
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Table 5 Primers used for typing of SCCmec elements
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Genes Ir)lggees Nucleotide sequence (5"— 3) Primer position D%ie?rgfgﬁzléflﬁgb)
mecA mAl TGCTATCCACCCTCAAACAGG mecA 0.28
mA2 AACGTTGTAACCACCCCAAGA mecA
ccr gene complex
for ccrl, 2, and 3
ccrB Bc(B2) ATTGCCTTGATAATAGCCITCT all types of ccrB
cerl ol (02) AACCTATATCATCAATCAGTACGT ccrAl typel : 0.7
cer2 02(a3) TAAAGGCATCAATGCACAAACACT ccrA2 type2 : 1
ccr3 o3 (04) AGCTCAAAAGCAAGCAATAGAAT ccrA3 type3 : 1.6
for ccrC
ccrC YR CCTTTATAGACTGGATTATTCAAAATAT ccrC 0.52
vF CGTCTATTACAAGATGTTAAGGATAAT ccrC
mec gene complex
mecl-mecR1 (class-A) ml4 CAAGTGAATTGAAACCGCCT mecl 19
mcR3 ATCTCCACGTTAATTCCATT mecR1 (MS domain)
1S1272-mecA (class-B) 1S5 AACGCCACTCATAACATATGGAA 1S1272 2
mA6 TATACCAAACCCGACAAC mecA
1S431mec L-mecA (class-C) mA2 AACGTTGTAACCACCCCAAGA mecA 2
IS2 TGAGGTTATTCAGATATTTCGATGT 1S431mec
Subtype of SCCmec
subtype-Ila 2al ATGTCAGAGCTTTCTAACTTAGTCA
2a2 TGAAAATGAAAGCCGTGCCG J1 resion of IIa : kdp operon
subtype-IVa 4al TTTGAATGCCCTCCATGAATAAAAT J1 resion of type Va SCCmec 045
422 AGAAAAGATAGAAGTTCGAAAGA
subtype-IVb 4b1 AGTACATTTTATCTTTGCGTA J1 resion of type IVb SCCmec 1
4b2 AGTCATCTTCAATATCGAGAAAGTA
subtype-IVc 4cl TCTATTCAATCGTTCTCGTATTT J1 resion of type V¢ SCCmec 0.67

4c2

TCGTTGTCATTTAATTCTGAACT

N315 & kIS kdp 41 » &2 & TR\ Jlregion
RO ®) 12 10 8T, type-Ilb SCCmec (J1 re-
gion [ ZHLIRAYE {, ZoEERTIETand oL
R B D) RN URTH > 72, TWIZMLST 12T
genotype % X7 & Z %, Ila ® MRSA i HA®
HMRSA (A7 u—>rThora, THIHLT
IbBLUIVOMRSA IR LB 70— Thb
ZENW SN o 72, MRC-NS & 13 O 1 fli 7
[ I N72h5, TDH D S. epidermidis H3b > & b
% < 202 # (71.6%) T& - 7= (Table 4). MRC-NS
D SCCmec D7 A4 TI1XIVAIRD % { 282 ffk
187 # (66.3%) % 7.

DX ITHARITHNTH T EGYED A &
o TW2hDMRSADZEIEL, EADPL D
MRSA M. O° MRCNS 2375 SN BRI & 72 o T
W5, ZOZEIIRFINNEoiRERGeE T B

FR164E 6 J120H

29

BRI JRGYIE TlX, MRSA OAFFE % ZHHICB W TH
WEROTGZAT)LENHH I L 2R L TV
5.
5. MRSA DEZICAWVSFE

MRSA 7 10— > X SCCmec D% 4 7 & ZF NS
A &7z MSSA @ genotype 12 & D HLE S h
A, LUF, BEETHWTWS MRSA O¥FJEME,
MRSA 7 0 — ¥ OPEIZH W S5 5T AW
Tz RR5.

1. Z«ffk DNA Ol

TSB B CTHE 22 L 72 W 1.56ml & 7 = — 712
&, #£H%, 2mg/ml @ lysostaphin % 2ul 7N
L, 37C Cl0MBERL, A7za75 A&
L, ISOPLANT II (Nippon gene) % ffiJ L C¥e
A DNA Z i L7-.

2. PCRIC X 2 HF BB T DM
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Table 5 12 7R 9 %& Ff primer ® set # H W T
PCR s ([94C : 30sec, 50C : 1min, 72C : 2
min]30 cycles) #47-7z.

3. PCRIZ& % SCCmec % 4 7DPLE

Staphylococcal cassette chromosome mec
(SCCmec) 1T 7 FUHWRICILLSHAET S
Staphylococcal cassette chromosome (SCC) & iy
HLENTB L BERTOFETHY, AFTY >
i P 51 mecA % F#2 SCC TH 5.

SCCmec 127 B 7 BRI Gt fk o BB I 2l
T UL DFFEDALE (orfX O 3 Adiig) IZHiA S
NBY, WA 2 IERCY) (inverted re-
peats, direct repeats) % Ff o T\ %. SCCmec
OO F UL BIRFEEMER (mec BIZFHEER
K cor BInFHEER) b

Mec Bz T HERICIE, chFETIC42o027 5
AN SN T WD L mecl-mecR1-mecA-1S431 A
& % classA mec gene complex & I 5. class B
mec gene complex D Y36, mecR1 O 3" M 25K %
L, b 0 IZ1S1272 34 A & 1L 1S1272-AmecR1-
mecA-IS431 AR E 7o TWAhH. HIZ, mecA D
bW H IS431 A% A & T IS431-AmecR1-
mecA-1S431 AR E LK L T 5 b D (class C),
J O, mecR1 @ 3" {252 5 KL TV 575,
b IS431 R0 181272 7% & O 1§ A BL H1) 28
Long PCR T #MH & 1172 v AmecR1-mecA-1S431
HER (classD) 2SFTET 5.

Cer 8 1% 1 & 8 13 SCCmec @ mobility 12 B4
5.9 % cassette chromosome recombinase & % ®
JFAOBIEF ORI ND. ThETIZ420
THa YA TD cerA. corB BIZF, O cerC 3k
SNTW5,

SCCmec D% 4 T\ cor BInTHEHEKOT O ¥
A4 T DEN & mec BIZTHEEKRDOMAEDE D
SEFHFREND. type-lcor BIZFHEEME class B
mec 8 fr T # & 1K # & D SCCmec %= Type-1
SCCmec, type-2cer #in T H A 1K L class A mec
s fn 7 8 & 1K % 3 DSCCmec % Type-II
SCCmec, type-3ccr #ixT-# A 1K L class A mec
&z T #H A MK %2 b 2SCCmec % Type-IIl
SCCmec, type-2ccr #fn T # &K & class B mec
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Bk HAR A

B T #H & 1K % b DSCCmec # Type-IV
SCCmec, type-5 cer inT-HEEM (corC #HinT %
Feo b ?) & class C2mec BIZFHEMKZ DD
SCCmec % Type-V SCCmec LA TWS,

b OBIZF AT Fig.1 .U Table 512
/R primer D+t v k& W CTHH L T SCCmec
DY A T PwE s B2,

SCCmec & J-5EIE (SCCmec WD mec BAZT-H
GIRE cor BIZTFHEARUAM O DIEIER]
DFENIZE Y, HIZ subtype IZHIF SN TW5,
B 75 A4 TOWREDI2® D primer d Table 5 12
R

4. MLST 2L 257 54 7O

MLST (Multi Locus Sequence Typing) & i,
S. aureus O Yt AR F 124 7E § 5 house keeping
gene DI L, T OOBIET OIFIERS % fF#HT L,
ZOIERVOMEMNEZ D 12, ZDD geno-
type Z P L T FHETH %Y. Database 1t
SN/ ABEINI R 2 5 7% M T b data AN ILA
T&50OT, WHRBETO BB 2 W BE 7% T
ELTEEWBITICHWS NS X2k - 7.
PFGE 1%, genomic island ®#E W 2 X U Sma-1Y)
Wi DA BB NN T4 TRy — VD
WE LTEBENZEDIZH LT, MLST i,
S. aureus WAKFFOBIZTFOM O TH D,
genomic island D 2L 5173, MRSA B X O
MSSA O HEHE S WTHRETH 5.

Z ZTI&, MLST ORI % M HAZH3
5.

1) S.aureus 3¢ & f& 1. @ arcC, aroE, gIpF,
gmk , pta, tpi, ygiL D720 housekeeping
gene Z xR & L, Table 6 2R T & primer %
v, PCRIZL ) FBIZFOMIEEZATS .

PCR 4 # : 95C : 5min, (55C : 1min, 72C :
Imin, 95C : Imin) 30cycles, 72C : 5min

2) DWW, JUBEWZRBRL, v —7 % —
I2& ), HEETOEERY 2 ET 5.

3) Yo SNIEIEEL S 2 5 allele P 12 W%
IR OAERERL, f ¥ =%y MO
MLST web site (http://www.mlst.net) 12 A JJ L,
allele number % ET 5.
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Table 6 List of primers used for MLST

467

gene Primer Y Sequence size for
names products names Sequence (5'—3") MLST analysis (bp)
c Carbamate kinase acrC-up TTG ATT CAC CAG CGC GTA TTG TC 456
e acrC-dn AGG TAT CTG CTT CAA TCA GCG
. aroE-up ATC GGA AAT CCT ATT TCA CAT TC
E Shikimate dehyd 456
o Humate defiydrogenase aroE-dn GGT GTT GTA TTA ATA ACG ATA TC
, glpF-up  CTA GGA ACT GCA ATC TTA ATC C
IpF Glycerol k 465
&P yeerol kinase glpF-dn  TGG TAA AAT CGC ATG TCC AAT TC
‘ Guanvlate kinase gmk-up  ATC GTT TTA TCG GGA CCA TC 429
m
8 Y gmkdn  TCA TTA ACT ACA ACG TAA TCG TA
ptaup  GTT AAA ATC GTA TTA CCT GAA GG
¢ Phosphate acetyltransf 474
i osphate acetyfiransierase pta-dn GAC CCT TTT GTT GAA AAG CTT AA
tpi Triosephosphate isomerase fpiup  TCG TTC ATT CTG AAC GTC GTG AA 402
tpi-dn TTT GCA CCT TCT AAC AAT TGT AC
, ygiL-up CAG CAT ACA GGA CAC CTA TTG GC
L Asetyl A acetyltransf 516
v Setyl coenzyme R acelyTransierase il.dn - CGT TGA GGA ATC GAT ACT GGA AC

4) % gene M allele # HE L 72D B, [[ web
site 12T, §XTD allele number # A5 5%
E, BERENTW5S ST (Sequence type) DHip
5, allele number 233 X C—3%9 % ST number
WEREN, STERETHIENTES.

5 ST OPEIZ LD, [F— ST %25 % Ritki,
[{ U clone Ik TH 5 LR IN 5.

6) 7z, A, HHRKEISTMRSA B LU
MSSA ¥RD ST 385k S, ZNEFNORD R
WREEPEDSRIH L oo H 5. L8 D ST o Bk
ZIEHTL, ZOWIED clone thkDOME DT 2479
¥ & 121%, BURST analysis 28 % & 7% 4. ST
1% 7 2 ® housekeeping gene allele |2 & O P X
N4 H%, BURST analysis Tl&, 72® gene ® )
H, 22F TO allele DMEX, [F U clone 25 D
k42 &% 2, [il—® Clonal complex (25383 5 &
ATV FTAENTWE. Tbb, [i CCIHH
SN DI, F— clone 3 L < I ancestor clone
POIRELZZERBROKTH D, Wi, B b CC
WA ENDRRIE, HEPKRESELRLZD DL
R NG, BIEERIN TV L HRLE S D
S. aureus ® MLST % base (2354 Z & T, #Hi7/zl
SHESNT-RROHRZRET 5 2 LS EETH
L.z 2 0F, 1982 4FE 2 H AR TH B X L 72 pre
MRSA N315 #® MLST i, ST5, CC5 28k

SFRC164FE 6 J120H
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T w5 7% BLAE @ 9§ Be H1 2k © MRSA # %
MLST #4719 % & N315 ¥kl U ST5, CC5 14>
HEND 720, N315 k& [BRD 7 10— h 5 HIR
Lz EHETAHILENTES.

X &

1) CDC : Community-acquired methicillin-resistant
Staphylococcus aureus infections—Michigan. Morb
Mortal Wkly Rep 1981 ; 30 . 185—7.

2) Stacey AR, Endersby KE, Chan PC, Marples
RR @ An outbreak of methicillin resistant Staphy-
lococcus aureus infection in a rugny football team.
Br J Sports Med 1998 ; 32 : 153—4.

3) Lindenmayer JM, Schoenfeld S, O'Grady R, Car-
ney JK @ Methicillin-resistant Staphylococcus aure-
us in a high school wrestling team and the sur-
rounding community. Arch Intern Med 1998 ;
158 : 895—09.

4) CDC : Methicillin-resistant Staphylococcus aureus
skin or soft tissue infections in a state prison—
Mississippi, 2000. Morb Mortal Wkly Rep 2001 ;
50 : 919—22.

5) Jones TF, Kellum ME, Porter SS, Bell M, Schaff-
ner W : An outbreak of community-acquired
foodborne illness caused by methicillin-resistant
Staphylococcus aureus. Emerg Infect Dis 2002 5 8 :
82—4.

6) O'Brien FG, Pearman JW, Gracey M, Riley TV,
Grubb WB ! Community strain of methicillin-
resistant Staphylococcus aureus involved in a hospi-
tal outbreak. J Clin Microbiol 1999 ; 37 © 2858—



468

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

P AR

62.

Shuhaibar MN, Falkiner FR . The prevalence,
antibiotic susceptibility and phage-type of nasally
carried Staphylococcus aureus in the Dublin com-
munity. Ir ] Med Sci 1992 ; 161 : 589—92.
Moreno F, Crisp C, Jorgensen JH, Patterson JE :
Methicillin-resistant Staphylococcus aureus as a
community organism. Clin Infect Dis 1995 ; 21 :
1308—12.

Gross-Schulman S, Dassey D, Mascola L, Anaya
C : Community-acquired methicillin-resistant Sta-
phylococcus aureus. JAMA 1998 ; 280 : 421—2.
Maguire GP, Arthur AD, Boustead PJ, Dwyer B,
Currie BJ : Clinical experience and outcomes of
community-acquired and nosocomial methicillin-
resistant Staphylococcus aureus in a northern Aus-
tralian hospital . Journal of Hosital Infection
1998 ; 38 : 273—381.

Adcock PM, Pastor P, Medley F, Patterson JE,
Murphy TV @ Methicillin-resistant Staphylococcus
aureus in two child care centers. ] Infect Dis
1998 ; 178 : 577—380.

Herold BC, Immergluck LC, Maranan MC, Lau-
derdale DS, Gaskin RE, Boyle-Vavra S, et al. :
Community-Aquired methicillin-resistant Staphy-
lococcus aureus in Children with no identified pre-
disposing risk. JAMA 1998 ; 279 . 593—38.

Suggs AH, Maranan MC, Boyle-Vavra A, Daum
RS © Methicillin-resistant and borderline methici-
llin-resistant asymptomatic Staphylococcus aureus
colonization in children without identifiable risk
factors. Pediatr Infect Dis J 1999 ; 18 © 410—4.
CDC ! From the Centers for Disease Control and
Prevention. Four pediatric deaths from commu-
nity-acquired methicillin-resistant Staphylococcus
aureus—Minnesota and North Dakota, 1997-1999.
JAMA 1999 ; 282 . 1123—5.

Shopsin B, Mathema B, Martinez J, Ha E, Campo
ML, Fierman A, et al. . Prevalence of methicillin-
resistant and methicillin-susceptible Staphylococ-
cus aureus in the community. J Infect Dis 2000 ;
182 : 359—62.

Hussain FM, Boyle-Vavra S, Bethel CD, Daum
RS ! Current trends
methicillin-resistant Staphylococcus aureus at a ter-
tiary care pediatric facility. Pediatr Infect Dis J
2000 ; 19 : 1163—6.

Alghaithy AA, Bilal NE, Gedebou M, Weily AH :
Nasal carriage and antibiotic resistance of Staphy-

in community-acquired

lococcus aureus isolates from hospital and non-
hospital personnel in Abha, Saudi Arabia. Trans
R Soc Trop Med Hyg 2000 ; 94 : 504—7.

32

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

Nimmo GR, Schooneveldt J, O’'Kane G, McCall B,
Vickery A : Community acquisition of gentami-
cin-sensitive methicillin-resistant = Staphylococcus
aureus in southeast Queensland, Australia. J Clin
Microbiol 2000 ; 38 (11) : 3926—31.

Groom AV, Wolsey DH, Naimi TS, Smith K,
Johnson S, Boxrud D, et al. : Community-acqui-
red methicillin-resistant Staphylococcus aureus in a
rural American indian community. JAMA 2001 ;
286 : 1201—D5.

Naimi TS, LeDell KH, Boxrud DJ, Groom AV,
Steward CD, Johnson SK, et al. : Epidemiology
and clonality of community-acquired methicillin-
resistant Staphylococcus aureus in Minnesota, 1996-
1998. Clin Infect Dis 2001 ; 33 : 990—6.

Eady EA, Cove JH © Staphylococcal resistance re-
visited : community-acquired methicillin resis-
tant Staphylococcus aureus—an emerging problem
for the management of skin and soft tissue infec-
tions. Curr Opin Infect Dis 2003 ; 16 : 103—24.
Salgado CD, Farr BM, Calfee DP . Community-
acquired methicillin-resistant Staphylococcus au-
reus . a meta-analysis of prevalence and risk fac-
tors. Clin Infect Dis 2003 ; 36 : 131—9.

Naimi TS, LeDell KH, Como-Sabetti K, Borchardt
SM, Boxrud D], Etienne J, et al. . Comparison of
community-and health care-associated methici-
llin-resistant Staphylococcus aureus infection. Jama
2003 ;5 290 : 2976—84.

Vandenesch F, T Naimi, MC Enright, G Lina,
GR Nimmo, H Heffernan, et al. . Community-
acquired methicillin-resistant Staphylococcus au-
reus carrying Panton-Valentine leukocidin ge-
nes . worldwide emergence. Emerg Infect Dis
2003 59 . 978—84.

Fey PD, Said-Salim B, Rupp ME, Hinrichs SH,
Boxrud DJ, Davis CC, et al. . Comparative mo-
lecular analysis of community- or hospital-acqui-
red methicillin-resistant Staphylococcus aureus. An-
timicrob Agents Chemother 2003 ; 47 : 196—203.
Baba T, Takeuchi F, Kuroda M, Yuzawa H, Aoki
K, Oguchi A, et al. - Genome and virulence deter-
minants of high virulence community-acquired
MRSA. Lancet 2002 ; 359 : 1819—27.

Katayama Y, Ito T, Hiramatsu K . A new class of
genetic element, staphylococcal cassette chromo-
some mec, encodes methicillin resistance in Sta-
phylococcus aureus. Antimicrob Agents Chemo-
ther 2000 ; 44 : 1549—55.

Ito T, Katayama Y, Asada K, Mori N, Tsutsumi-
moto K, Tiensasitorn C, et al. . Structural com-
parison of three types of staphylococcal cassette

H78% W6r



29)

30)

31

32)

33)

34)

TG MRSA O m ks & 2 (o mi)

chromosome mec integrated in the chromosome
in methicillin-resistant Staphylococcus aureus. An-
timicrob Agents Chemother 2001 ; 45 : 1323—36.
Ito T, Okuma K, Ma XX, Yuzawa H, Hiramatsu
K © Insights on antibiotic resistance of Staphylo-
coccus aureus from its whole Genome . genomic
island SCC. Drug Resist Update 2003 ; 6 - 41—52.
Ma XX, Ito T, Tiensasitorn C, Jamklang M,
Chongtrakool P, Boyle-Vavra S, et al. . Novel
Type of Staphylococcal Cassette Chromosome
mec Identified in Community-Acquired Methici-
llin-Resistant Staphylococcus aureus Strains. An-
timicrob Agents Chemother 2002 ; 46 : 1147—52.
Okuma K, Iwakawa K, Turnidge JD, Grubb WB,
Bell J]M, O'Brien FG, et al . : Dissemination of new
methicillin-resistant Staphylococcus aureus clones
in the community. J Clin Microbiol 2002 ; 40 :

4289—94.

Ito T, Ma XX, Takeuchi F, Okuma K, Yuzawa H,
Hiramatsu K : Identification of a novel staphylo-
coccal cassette chromosome mec (type V) driven
by a novel cassette chromosome recombinase
ccrC. Antimicorb Agents and Chemother 2004 ;

48 1 1—15.

Enright MC, Robinson DA, Randle G, Feil EJ,
Grundmann H, Spratt BG : The evolutionary his-
tory of methicillin-resistant Staphylococcus aureus
(MRSA) . Proc Natl Acad Sci 2002 ; 99 : 7687—
92.

Oliveira DC, Tomasz A, de Lencastre H : Secrets
of success of a human pathogen : molecular evo-
lution of pandemic clones of meticillin-resistant
Staphylococcus aureus. Lancet Infect Dis 2002 ; 2 :

180—9.

35)

36)

37)

33)

39)

40)

469

Daum RS, Ito T, Hiramatsu K, Hussain F,
Mongkolrattanothai K, Jamklang M, et al. : A
novel methicillin-resistance cassette in commu-
nity-acquired methicillin-resistant Staphylococcus
aureus isolates of diverse genetic backgrounds. J
Infect Dis 2002 ; 186 : 1344—7.

Hiramatsu K, Cui L, Kuroda M, Ito T : The emer-
gence and evolution of methicillin-resistant Sta-
phylococcus aureus. Trends Microbiol 2001 ; 9 :
486—93.

Hiramatsu K, Okuma K, Ma XX, Yamamoto M,
Hori S, Kapi M : New trends in Staphylococcus
aureus infections . glycopeptide resistance in hos-
pital and methicillin resistance in the community.
Curr Opin Infect Dis 2002 ; 15 : 407—13.
Yamaguchi T, Yokota Y, Terajima J, Hayashi T,
Aepfelbacher M, Ohara M, et al. . Clonal associa-
tion of Staphylococcus aureus causing bullous impe-
tigo and the emergence of new methicillin-
resistant clonal groups in Kansai district in Japan.
J Infect Dis 2002 ; 185 : 1511—®6.

Katayama Y, Ito T, Hiramatsu K : Genetic or-
ganization of the chromosome region surround-
ing mecA in clinical Staphylococcal strains : role
of IS431-mediated mecl deletion in expression of
resistance in mecA-carrying, low-level methicillin-
resistant Staphylococcus haemolyticus . Antimicrob
Agents Chemother 2001 ; 45 : 1955—63.

Enright MC, Day NP, Davies CE, Peacock SJ,
Spratt BG : Multilocus sequence typing for char-
acterization of methicillin-resistant and methici-
llin-susceptible clones of Staphylococcus aureus. ]
Clin Microbiol 2000 ; 38 : 1008—15.

Community-Associated Methicillin-Resistant Staphylococcus aureus :
Current Status and Molecular Epidemiological Perspective

Teruyo ITO, Kyoko KUWAHARA, Ken HISATA, Keiko OKUMA,
Longzhu CUI & Keiichi HIRAMATSU
Department of Bacteriology, Faculty of Medicine, Juntendo University

MRSA has been a major causative agent of nosocomial infection. However, recently MRSA has
become increasingly isoated from community-associated infections. We summarized here up to date
information about community-associated MRSA (C-MRSA) infections and characteristics of C-MRSA
strains based on molecular analysis. By using the SCCmec typing, strong evidence was provided for
the independent derivation of healthcare-associated MRSA and C-MRSA clones.
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