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Change in the Epidemic Types of Methicillin-resistant Staphylococcus aureus (MRSA) in Japan
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E: 5

AR, BN EHTHORHFIIBNT, AF U Vit T Kok (MRSA) ORATMATK X <
ZEALLTWA. 2010 FELAETIE, BN THEE S5 MRSA O# 8 #7% staphylococcal cassette chro-
mosome (SCC) mec type II @B 7 ey % MRSA (healthcare-associated MRSA : HA-MRSA)
TdH o7z, Lo L, 2014 4 DB X SCCmec type IV @ 1 I MRSA (community-associated
MRSA : CA-MRSA) T % USA400 clone FWRRAFF & 72 o 7z, iHIZBWTIE, USA300 clone
EIIEN 5 3R CA-MRSA (2 & % B ESSEAHIM L T 5. USA300 clone &, PRV
#CTd % Panton-Valentine leukocidin (PVL) & JZE~DEHRE% JLHET % arginine catabolic mo-
bile element Bk TH 2 Z &5, HIRTED R IEAGERLBIEMEM R 2 £l T 2. IhFET, £
IZB W TIx USA300 clone DHATIZBRENTH Y, RELZMEE 25T LIFIEFZEAE P72, L
ML, &, USA300 clone 2ShiH7217 TR BENICHEHFL TWDE. AT, IhFTicfks
PFENT LT & 72 HA-MRSA & CA-MRSA OiitAT 8O ZAL & BAEDTHATRINS D W THEH T 5.

Key words : 2 F 2V Vgt 7 N7 ek, BeNA! MRSA, ¥ # MRSA, USA300 clone, 7

72 R 4

T C &I

W7 FYERRIE, b PORFRLANER EORIER T
BB, HADBIIEORKNEE LT O TV 5.
RIS, BAIEECTH S 2 F ) Vi T b Bk
(methicillin-resistant Staphylococcus aureus : MRSA)
&, BENEGST RICB W TEE LB EADO—D>TH 5.
BRIR IS, ABEEE D 6 58 & 15 MRSA % Fe N
MRSA (healthcare-associated MRSA : HA-MRSA),
THOEREZ e P RIREE L5 HEE b MRSA &
i H B MRSA (community-associated MRSA : CA-
MRSA) &#34 (F&1)”. CA-MRSA &, [HiEko HA-
MRSA EHeD ) A 7 WHF 2554 LR WEE D 5 0
M7= MRSA] &EFE N, APBifk 48 WEf LANIZ o3 &
M7z MRSA 28 &3 2G5 7.

MRSA %, B-lactam 5% 312 xF 9 % BLAI P A3 W

e SEPNES SN R VGRTES /e

penicillin-binding protein 2° (PBP2") #2—F¥ 5%
mecA T HIETHHTSY. mecA Z4fufk
DT 5k v b staphylococcal cassette chromosome
(SCC) kIcfFE L, Z @ I % SCCmec & \» 9.
SCCmec %, mecA complex & ccr gene complex @
MEDbLREICL > THEIN, type I~1IIIE F 2 HA-
MRSA 2% <, type IV, V 1ZEIZ CA-MRSA 2% (K
1)V, CA-MRSA 1F Blactam LSO % < DHURIHIC K
ZM: %7K L, arginine catabolic mobile element (ACME)
B X P IukS/F-PV 23— F 315 H ILERG R &R
(Panton-Valentine leukocidin : PVL) % &% H 3 %W
MEAETIEL, HA-MRSA XD 3 EWREEZ/RTY. K
JFPER R JE A~ EHEHE % Lt 5 ACME IE, arginine
deiminase gene cluster (arc) & oligopeptide permease
gene cluster (opp3) PHEXSNTNVEY. ZD9H b,
arc & opp3 DWW )i %49 5 EHkiX ACME type 1124
Fishs, PVLIEEEEANKB IO~ 707 7y —3
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x£1 BREAERSLUTHHE MRSA OB

fEARE (HA-MRSA) mish#E (CA-MRSA)
ERARATE 2 ABREEHLPSDBESIN D HHDEEADSHEES IS
HEFHTES (SCCmec type) i type |l =+I(Z type IV
FroOo-—> New York/Japan USA300 CKEFD)
5% BenEx: PVL 745 (ERTIRDHW)
FATDEER B 2R, HHE, FTE
L (RE) EOER FICERE FICHEEFEHE, N
RS ER AL EiehEas FICHE, ®IERE
EEI =M ZEmE 8% < DREEICEY
AERB A RISEIF (=72 URR IS EEL)

SCCmec, staphylococcal cassette chromosome mec

PVL, Panton-Valentine leukocidin

mecA

Type I

pUBLI0 : 72 /7

Type 11

1S431pUB110

mecA ccrB3
orfX ccrC  Tnj54 mer 1S431 WmecR1 YTn554 ccrd3
15431Z mecl

mecA
oré§18431 mecR1 ccrd2
mecl Tn554:~7 w74

ccrBl

oré‘% 1S431 AmecR1 ccrAl
1S1272

IEPA

ccrB2

TR

Type III

pT181 : 7 7+ 7 U ik

mecA

ccrB2

X 1

EEHEL, A7V AWFEI)RT R ALV
72N & S5 57, PVL Byt MRSA 13, R4 b
MR LT b B IR RGAE, SEPEPE %8, Wrilse
HEORERPBER I T20, AR MRSA & FEIE
nTwa. $12, SCCmec type IV, PVL FatE, ACME
type I, sequence type (ST) 8 DE{RFHIFFEZ AT
% USA300 clone i&, KRETHHR L&D IMITLTVS
CA-MRSA O#BIETFHTH %Y.

ChET, HAZEGEELT YV T7HEICB VT, PVL I
PEMRSA IZIZEAERITL TV AWE ENTERY, L
ML, FrDF—A T2 AL 5T, KEOHHTH
B X 72 MRSA 129 % PVL Bt #k o 14 H34E & |k
ALTWALRZ e hoTEY. 8612, PVL M
MRSA OHATIZHPEC HILKR L, PVL RO H A D
EALS2H 2. PVLIBEMRSAICE 277 M7 L
A7 %Bi<720121E, FHhEE RO THRITLTWwA
MRSA DM ZIRT 2 EHPEETHDH. 2 TA
FClE, TNFETICFELA DN LT E7- HA-MRSA &
CA-MRSA DiitA7 Bl O ZAL & BUE O AT KRB IS D T

T v orfX1S8431 AmecR1 ccrd2
[§
yp 1S1272
or, mecA cerC
Type V - |
1S431

F 7% SCCmec DiEE Y

B 5.

HA-MRSA OZA1t

2009 £ 5 2020 I H IO EE Db ToHHE S
72 MRSA 122 W T, SCCmec type DR % AL 72
(B 2)™2. 2010 4F F Tl& HA-MRSA 12 ¥ ® SCCmec
type I MDY 8 #Z o TW7zhs, ZFDOHEGITLE 4 i
L, 2014 412 1% CA-MRSA 12 & # @ SCCmec type
IV BEAS¥igin L 7=, 2015 4E LIRS SCCmec type IV #ED
B L, 20194E1CI 8EEMR - (RFEFEF—
%). % Z 7, multilocus sequence typing (MLST) %
i L, SCCmec type IV BR2STE & % o 72 Wi 2125
B SN-WHROBIE TR % IR L7 (F 2)""”. SCCmec
type I ARDSEF TH - 72 2011 4 LLRi T, PVL B/
ST8 THEM. & 15 clonal complex (CC) 8 ® CA-MRSA/
J clone ®EIEMN D ED 72, —F, SCCmec type
IV BEDSEGE & % - 72 2014 4 TlE, PVL BaE/ST1 THE
B &5 USA400 clone IZHPL L7z CC1 clone™ O#HI&
PiDEL o7z, ENOMO T V—THh5Hh, BRNT
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58 S B MRSA O £ B 7 5# {5 T B A8 CC1-SCCmec
type IV (CCLIV) &£ 7oTWwWA I ENFNHEBEISRTY
A0 NSO F—=F1%, T H 10 ERTERIBOERE
THEEE N5 MRSA O FE LB T]2S, ThETE
it Td o 72 ST5-SCCmec type I (ST5-I1) ® New York/

Japan clone™ & CCLIVIZZ L L 722 & #/RLTW5.,

BN T CCLIV MAMERL & e o 2RI & LT, @it
@D CA-MRSA " bihEFNCTwnb 2 &, @PLHEIEDfH
R GBINE) BB L72ZepERZbNZ. £2T
DOZFMBGET 572012, Falk U725k & i — s - [ B
V25 BE S 7z CA-MRSA Oz 111 % fg#T L 7275, CCl-
IVHROFATERED SN o7z (R3)7. kiz, @%
MGES %728, ABeBEH S 0 sh, BRI IC HA-
MRSA L HE SN RkOEH RS HEOHRE 2 AL

type 11 type IV 7z (i% 3)18>. %@ﬁf%, %E‘Iﬂ‘{’t‘t’ 77 ARY ://T'ﬁ
Gi5) HTh B cefotaxime &) ¥ T4 ¥ Y FHETH 5 clin-
2010 damycin DMFERBKE WP LTV E 2 LSS B
(746) 257 % 2T, MRSA OIAEZY: & B T-HC
ﬁ (2803161) L7z 2%, SCCmec type II¥kiZ type IV #EL D
b cefotaxime 3 & U clindamycin O fiif Yk 3 A4 B2
£ o Bro72 (P < 005) (%4)"™. USA300 clone % USA400
R Lo clone 72 & ® CA-MRSA I2BW T, R=Y ) V#iE s
(786) S| | YT D—D>TH%HPBPA ERIBTH I LICL 5T,
2014 BT 7 ¥ AREDEZUN LA T H I LA ME SN T
9 VB, 207, KON TE L %> Twb USA
0 20 40 60 80 100 400 clone BiBl#kIE, PBP4 I/ & 1 DERLKIEZE A
2015 LTWAHREEREZZ 5ND. 512, BRNOPTRRME
o) RERE (AUD) OB EAELL =5, HHRASS
(282156) 2 Il MV DOR=Z) YREPEML, €7 2 R L
S 2007 TWwWz(E4)"Y, —f&IZ, CA-MRSA @728 HA-MRSA
£ (886) X0 D HEGHEEE AR WY, S 512, ARIFTIE 2016 4 A
o SHANEE (AMR) #7272 35 7T v S,
% (842) JEIA R FVOBKEED AUD 584 L TwbY. L
oo Pt T, OB THRIEORIVLAAR S < EILL
o0 722 Ll k5T, BEEE D@ SCCmec type IV FE
(850) DENOESRE L TEES DS 2 RIEYRDH 5. 51,
0 20 20 P, % 100 SCCmec type IVHEOHTH CCl DT & 2o 2%
s o0 FIZDWT, S5 b % > T 5 LED D
X2 FRHEEBOFHEE THEEE O /= MRSA M SCCmec type D # a8
11,12)
2015 ﬁxlﬁéaiﬂéﬁ?—&
£2 RFBETHBES hi- SCCmec type IV MRSA MEEFE! 12 13
Clonal HHEHE (%)
complex s247 2009 £~ 2011 & 2014 £
(cC) (n=94) (n=104)
1 ikt 8 (85) 64 (61.5)
5 e PR iRk e Y 26 (27.7) 3 (2.9)
8 iz 32 (34.0) 21 (20.2)
30 ilal=2Si 4 (4.3) 3 (2.9)
81 7ER 15 (16.0) 11 (10.6)
89 iR ES 5 (5.3) 0
Z DAt 4 (43) 2 (1.9

SCCmec, staphylococcal cassette chromosome mec
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Other : 1¥k CC5-1V : 1k
(1.0%) (1.0%)

CCI21-V : 13Kk CC8-1V : 11H%
(12.5%) (10.6%)

CC89-1 : 18k
(1.0%)

CC89-V : 348E
(32.7%)

CC89-III : 1#k
(1.0%)

3 X2 OE% & F—H#i% TRIBFHAICABE S h /- CA-MRSA OERFE! 17

£ 3 HA-MRSA OEJIBZMO#E ®

2010 £~ 2011 & 2012 £~ 2013 &F 2014 £~ 2016
(n=207) (n=211) (n=182)
MEE
MICs0/MICoo R MICs0/MICgo R MICs0/MICg0 R

(ug/mL) (%) (ug/mL) (%) (ng/mL) (%)
Ampicillin 32/ 32 100.0 32/ 64 100.0 32/ 64 100.0
Oxacillin >256 / >256 99.6 >256 / >256 98.6 64 / >256 97.8
Cefotaxime >256 / >256 86.5 >256 / >256 74.9 64 / >256 55.0
Levofloxacin 8 / >256 87.4 8 / >256 79.6 16 / >256 78.6
Clarithromycin >256 / >256 87.4 >256 / >256 82.0 >256 / >256 82.4
Clindamycin >256 / >256 75.4 >256 / >256 69.2 0.13 / >256 46.2
Gentamicin 32/ 128 60.9 16 / 128 53.6 32 / 64 54.4
Minocycline 4/ 16 34.8 2/ 16 33.7 0.13/ 16 36.8
Arbekacin 0571 0.0 025/ 1 0.0 057/ 1 0.0
Vancomycin 171 0.0 057/ 1 0.0 1/1 0.0
Linezolide 1/72 0.0 171 0.0 1/1 0.0

x4 HEFHIC HA-MRSA & CA-MRSA [CHIFE S h - EHkIC B (F 2 EFIEZHOLE 1®
HA-MRSA CA-MRSA
P CC5-l (n=43) CC8-lV (n=20) CC1-lV (n=6)
MICso0 / MICso R MICso0 / MICg0 R MICso / MICgo R

(ug / mL) (%) (ug / mL) (%) (ug / mL) (%)
Ampicillin 32 / 64 100.0 16 / 32 100.0 32/ 32 100.0
Oxacillin >256 / >256 100.0 64 / 128 100.0 64 / 128 100.0
Cefotaxime >256 / >256 100.0 32/ 128 30.0 32 /128 33.3
Levofloxacin 8 / >256 90.7 025/ 8 30.0 32 / >256 100.0
Clarithromycin >256 / >256 97.7 32 / >256 70.0 2/ >256 50.0
Clindamycin >256 / >256 97.7 <0.06 / >256 25.0 <0.06 / 0.13 0.0
Gentamicin 8/ 128 46.5 16 / 32 55.0 0.25/ 32 16.7
Minocycline 8/ 16 37.2 0.13/ 16 25.0 0.13/ 05 0.0

CA-MRSA OZAL RENUEL, ¥ 7 FYREEZS#EL72L 25, MRSA

2013 AEAr 5 2014 412 H A& M o B2 e B3 O B DEEI1L256% TH - 72 (R5)*. PVL @ BRI,
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2010
(207.5)

2011
(226.9)

2012
(240.9)

2013
(251.2)

2014
(239.3)

2015
(244.0)

2016
(255.5)

£ (AUD)

[ Penicillin O Piperacillin

I 1+ cephalosporin [l 2™ cephalosporin
[0 314 cephalosporin [ 4t cephalosporin
[ carbapenem [ Monobactam

B Anti-MRSA drug [l Fluoroquinolone
[0 Aminoglycoside [ Lincosamide

M Tetracycline [ Fosfomycin

[ Macrolide

0 20 40 60
% of AUD

80 100

K4 REAOHEEFERA®E (AUD) O ®

AUD, antimicrobial use density

MRSA MSSA
25.6% 74.4%
(219 #) (635 1)

0% 20% 40% 60% 80% 100%

0.9% (61F)

|

13.2%* (29%k)

N,

MRSA

*P <0.05

B PVLHMERE W PVLFAMERK

5 XIMOAHIZH T 5 MRSA D1 H = & Panton-Valentine
leukocidin (PVL) F5f¥ag 22

MRSA 25132%, AF ¥V Y&z WM 7 K BRE
(MSSA) #309% T& V), MRSA @l 23 A E I H -

72 (P < 005). 42, M#oOAEHEBIZBWT, PVL
Pk MRSA O o 72, 72, PVL Bk i35
RoMifE &\ o P IRAEVE R R Y B LB Y, HAEE
DEVIEBID S5 HEIN L EEWEm» o7z (R16)%.
PVL B3k o @ fn T 2 T L7z & 25, KB EAs
USA300 clone T& 1), MHEOAIEE THHES L7z wbE
EHATHE IZH#IL L 72 USA300-LV/] Th B 2 & H3%
Mol22P  ZRLEDF =5, KIICBWT LR
¥ Td B USA300 clone % &t PVL Btk MRSA 251245
L., HIEREEEENEE L TWAZ e SR -

7z.

CA-MRSA 12 5% % PVL BBk o #] & 1% 2021 4E 12
44.8% &7, KA HDIRHAL 2L TORMBERHFIRIZBNT
PVL Bt MRSA 23 s i twa (R7)”. 2089
#AHYUSA300 clone B X Z0HEPHKTH Y, HHMED
BERMEGE L B L Tw . ShickEw, PVL B
MRSA (2 & % A &G e B <2 8 161 0 B2 8 &G ) 3
ZRLTWAEYY, Z0Ib, K¥EDOT 7E—ETHRA
L 72 USA300 clone ORI &G\ K4 % Bt e 1 i 2
fediE ik, [ CEECTHANGT 2 EBE S HIENICIRE L Tz
USA300 clone MG & 72 » T 7222 BIAE, T
D K 8 IR Y AE B E A S 4 BE S D MRSA O #) 2 F s
PVL BtEfk & o TWnWhH 720, thho@EFEZRL FThH
EJPENIC USA300 clone ZPRH L TV A UMD D 5.
L722%5 T, USA300 clone DHEFHEG = ill$ 5720
12, B THEMAFRZLTWEI Yy 7 P AR—
FIH LT, BN RPENOZX ) —= v It x I
35, F72, KEEPNTUSA300 clone DY¥ ¥R ¥ &Y
HHAEL, HBRERYETEANS DR WY 2o
e, SERD B VCEEFRRICT L THREND R 7 ) —
SV TR ERL, BEMNICHRRET 208 0H 5 L%
5.

PVL B34 MRSA DR DAL

Hi 2 B W T PVL Bk MRSA @347 28 S0k 12 35K
LTWwWbZENnS, BANDILRAER I N 22T,
HEE OO E T s 7z MRSA 2% 5 PVL
tEtkoE G2 HAE L7z (R8)Y. #RITABRE &
PR BEEEA TV DD, PVLFz,aL&LMRSA 1% 2013 4
MOEAICHML, 2019 4E121% 1 #2272 B, 4b
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PVL (4)
(n=29)
MRSA
PVL ()
(n=190)

PVL (+)
(n=6)
MSSA
PVL ()
(n=629)
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SRR ONON RALEME

e e S )
B R

2 Dfth
BHR
Al
<= EIINELEDS
YR
AR RIEYe R &

-

% of isolates

@ P<0.01 vs. PVL ()
b P <0.01 vs. PVL (+)

6 Panton-Valentine leukocidin (PVL) FEi4#kIC & 2 BERBERIEDEEE 2

100 -
80 1
S 44tk
W (47.8%)
B
40 28
(28.9%)
26 9k
20 {(174%) (18.0%)

278k
(34.2%)

39%k
(44.8%)

2016 2017 2018

(69) (50) (76) (92) (79)

ST (n)

2019 2020 2021

(87)

7 CA-MRSA (258 % Panton-Valentine leukocidin (PVL) [BMEHOEIE 9 L S hAHERE

7 L — O FF R G4t
2018 4ELIRRIZ KT K 7 — ¥

REF B THENZ R, BHFRe/NER OB
Kotk 508 S B EEGAE WY PVL Btk MRSA 12
LB MEASEDOY e, o2 ) =y 7 TIEHIETE

TWEZ 2T —ANZ I L TPREND. T72,

HEIEfL9 % 2 & T, PVL Btk MRSA (ZJ&4: L 72 B H
ABET B —2bFZ26N5. Wk THEES N PVL
Btk MRSA OBz TR Z g L2k 25, H8H A
USA300 clone B L O ZDFPHTH-72. S5, T
FCIEEEO b d - 72 CC1, CC5, CC30, CC80, CC
88, CC398 LV 7= LB TRMAED bz (R

BEKT—5).

PVL Bk MRSA OFBENNOILHIZ & - T, HEEEHRE
DR EFRICEE CRERM) 2B&ZAALETY F
TVUA PR LEY. Eko HA-MRSA THIE,
RREHBPEHEDNT 7 T LA 2128 & R TN D ERHE
FRWEEZONTEZ L, ZofHEIcioT,
USA300 clone (ZMEHE 2 BEHRMEFH IS EH IR L,
I YYE 2 BT A faE s w2 LAvRE Nz &
® X 9 7 USA300 clone DBeN~NOFEL AR L BT
FTUA 7RSI, ARROREREZ mLd
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14
12 1
10 1
S
ﬁ
]
< 6 1
4
194
(2.0%)
> | s 108k
) ok (1.2%
(10/“ (07% =
o B [
O T

27Kk
(G.o%) 268%

128Fk
(13.1%)

924
(10.8%)

798k
B9%)  6stk
(8.1%)

54Kk
(6.5%)

(3.5%)

(585)  (840) (871) (849) (947)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
(695) (743) (825) (886) (842) (979) (850)

Sy (n)

8 JRkE CABE& h7- MRSA (5% % Panton-Valentine leukocidin (PVL) B4tk DEI

410

2016 ELAEIIRFEFR T — ¥

x5 FIPTHRESNLSHE PVLEM MRSAN 2 2. 25 31

Clone KF&H 4 ST (CC) SCCmec type  #ITLTW3
USA300 8 (8) IVa KE - HRZH
YyUSA300 8 (8) ylVa* SR
USA300-LV/J 8 (8) Ve SF:N
EMRSA-15 22 (22) v RN
South West Pacific 30 (30) v K EHb I
Taiwan 59 (59) IV orV 7T
ST80 80 (80) Il HoehiE
Bengal-Bay 772 (1) \% 12K
LA-MRSA 1232 (398 \ B - 72T

SCCmec, staphylococcal cassette chromosome mec
*SCCmec M ccrB2 \Z 12 ERNDKRIEE*E TS

LWENSHDLEEZD.

INFE T A 5 HE - FE L 72 PVL Bk MRSA
DHERFRA RS (IR OH79 0 SREZ HLITHR D I
47 L T\ % USA300 clone 7213 T7% £, SCCmec ®
ccrB2 (2 12 Mo RIE% 473 % wyUSA300 clone®™ R
K T4 L T 5 USA300-LV  clone P TH %
USA300-LV/J clone® & o7z, RIFTHEIZHENLL
L#EZ 5N 5 USA300 clone Pk D B ENLTW D
Z Db, %7 PVL Btk MRSA % M L7225, Rk
RT7TVTHETHEE o Tw b RKHE W HE MRSA
(livestock-associated MRSA : LA-MRSA) & 7] U CC398
\ZJE9 5 ST1232 @ PVL Btk MRSA % FANEE D L)
OTRHLEY. ZOBREL, BINOENIER K ST
W& OB B o225, RIEOWHT

R L7 E 2 bNA. CC398 TH- T PVL btk
ThHho e, BWELD e MORIIEICRS 352 &8
WESINTWEY, i, WbEDBEH S ST1232  PVL
Btk MRSA O BER SV LT O TETWE 720,
GROBNZFWR ST 2 LEDD 5.

PVL Btk MRSA 1, ZO#ZE T8I X - AR
PR E SRR D (FR6)M247%  USA300 clone &%
DFEPRIE MR DO BEZME Y — 2 2R $ 25, yUSA300
clone ® gentamicin M= XK. EMRSA-15 clone 1,
WyUSA300 clone &L L 7-3651 k28 — v &R,
South West Pacific clone & Taiwan clone &, O @&z
FROBK LD b IAKZHEDE VLS, Taiwan  clone
ZEWEFE % /R3. LA-MRSA 1%, &
WM %R L7225 clindamycin (2 i

& clindamycin

T levofloxacin
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£ 6 FITHRES NI PVL B MRSA DEFIHSM 10 2 2. 26, 31

MR (%)
Clone (E##h)
ABPC MPIPC LVFX CAM CLDM GM MINO VCM LZD
USA300 (238) 100 97.5 89.9 67.6 1.7 73.5 0.8 0 0
YyUSA300 (62) 100 100 88.7 61.3 3.2 12.9 0 0 0
USA300-LV/J (39) 100 94.9 82.1 55.3 2.6 64.1 0 0 0
EMRSA-15 (30) 100 100 86.7 50.0 3.3 26.7 0 0 0
South West Pacific (20) 100 95.0 25.0 25.0 0 15.0 0 0 0
Taiwan (11) 100 45.5 9.1 81.8 81.8 9.1 0 0 0
LA-MRSA (9) 100 100 0 88.9 100 33.3 0 0 0

ABPC, ampicillin ; MPIPC, oxacillin ; LVFX, levofloxacin ; CAM, clarithromycin ; CLDM, clindamycin ;
GM, gentamicin ; MINO, minocycline ; VCM, vancomycin ; LZD, linezolid

WThot. —F, ETOEMLTFED PVL B mi-
nocycline IZEWIEZMZ R L7Z. L7zd > T, AFD
PVL Bk MRSA 12 & 2 BAYE B Z OHEHREL LT, 57
MRSA #£ PI#MZ minocycline 2%:&RfE D —212 % % &

BITEZ 20T RS, BHOWATRIZ HIZHE
BL ZOBBEEZRMICHRAL ZLPHERETHL. 7,
MRSA OJiFJ5 R & A R, FANRZ ML RATEIC & -
TRELKHELR DL, 20720, MRSA BEIIEDIHHER T

TRB. B, ARG bETT v 75— b D UEL DS &
E3D.
# %
DI 104EM T, KIFTHEES LD HA-MRSA DO BORE KRR —bIE. HARSIRELS BHFTY JLERFZE ()

FIRNGRESE L7z, ZOEKNE LT, AMRMET
7 ar Tl o THREORIYEPET L72Z &
VRFONG. F07:0, EANEKZMEAE < fitness cost
DE WV CA-MRSA 2SBENIZBWTEE TE S K912
TrofzZ LhHER I NG, BUE, BIRMER (K1) 12
& 5 THA-MRSA & CA-MRSA X35 Z &H8E L
{75 T&TW5A. SCCmec type I, IIFkE SCCmec
type IV, V HROFEHEZMIX, F1ZF HA-MRSA &
CA-MRSA O3EHIEZ M L EWIT I L —FT %Y. L7
255 C, SCCmec type & FHAEZMEAH S, HA-MRSA
& CAMRSA # X §AHZENTEDLEEZS.

USA300 clone & Z®OF WA .00 & L7z PVL Btk
MRSA OFATAHS, WH T T S BERNICBWT S &M
WCHERLTWAD. ARIFTIX, 2010 4E5 S ) H 22 ¥ 0 Hr
EEAR S — I FVOMHAPMIBE I N2 LIk - T,
2013 4F 1S H AFE N A3 #9080 T 1,000 J5 A % # %,
2016 4E121% 2,000 7 A, 2018 121X 3,000 5 A % # 2
72%. PVL Bk MRSA IZ & % B2 8 I YWIE & L 8l H At
EABASHEM L 72R I3 E R o T b, Lz ->T, &R
FBIZB T PVL Btk MRSA 25547 L2 ERW & LT,
N2 OBEMBEOBIMIC L > THA4 ZBETHO
MRSA 25t ALz 2 &giF o s, 72, MMoa
5128 W T PVL Bt MRSA Ok #2355 7 - 72,
USA300 clone IZKETHIR L -2 &0, KELHAH
BAMFE o572 BBED BRETE 2\,

Fx DYV —XA 5 212X 5T, MRSA O i
IR TRELSZBALT B 2 e W ol ZOELIZA

X
1)

2)

3)

6)

7)

— 171 —

18K06767 DB R % 54T THMi L 7=

FBEBRECHE  HETNZ 0% L.

[y
MRSA EHIEDEH T A ¥ T4 VVERFEH S+ MRSA &3
SEDIIRAA BT A4 ¥, WETI, A3t FE A H AR L 595
PR - AR N H AR GSES 2, 2019.
Ruhe JJ, Smith N, Bradsher RW, Menon A: Community-
onset methicillin-resistant Staphylococcus aureus skin and
soft-tissue infections: impact of antimicrobial therapy on
outcome. Clin Infect Dis 2007; 44: 777-84.
Ito T, Hiramatsu K: Acquisition of methicillin resistance
and progression of multiantibiotic resistance in methicillin-
resistant Staphylococcus aureus. Yonsei Med ] 1998; 39:
526-33.
Kondo Y, Ito T, Ma XX, Watanabe S, Kreiswirth BN,
Etienne ], et al: Combination of multiplex PCRs for
staphylococcal cassette chromosome mec type assign-
ment: rapid identification system for mec, ccr, and major
differences in junkyard regions. Antimicrob Agents Che-
mother 2007; 51: 264-74.
Yamamoto T, Nishiyvama A, Takano T, Yabe S, Higuchi
W, Razvina O, et al: Community-acquired methicillin-
resistant Staphylococcus aureus: community transmission,
pathogenesis, and drug resistance. J Infect Chemother
2010; 16: 225-54.
Ito A, Nakaminami H, Fujii T, Utsumi K, Noguchi N: In-
crease in SCCmec type IV strains affects trends in anti-
biograms of meticillin-resistant Staphylococcus aureus at
a tertiary-care hospital. ] Med Microbiol 2015; 64: 745-51.
Genestier AL, Michallet MC, Prevost G, Bellot G, Cha-
labreysse L, Peyrol S, Staphylococcus aureus
Panton-Valentine leukocidin directly targets mitochondria

et al:



BRBLIEHERE

8)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19

=

20)

21)

Vol. 37 no. 5, 2022

and induces Bax-independent apoptosis of human neutro-
phils. J Clin Invest 2005; 115: 3117-27.

Diep BA, Gill SR, Chang RF, Phan TH, Chen JH, Davidson
MG, et al: Complete genome sequence of USA300, an epi-
demic clone of community-acquired meticillin-resistant
Staphylococcus aureus. Lancet 2006; 367: 731-9.
Nakaminami H, Ozawa K, Sasai N, Ikeda M, Nemoto O,
Baba N, er al: Current status of Panton-Valentine
leukocidin-positive  methicillin-resistant  Staphylococcus
aureus isolated from patients with skin and soft tissue in-
fections in Japan. J Dermatol 2020; 47: 1280-6.

Takadama S, Nakaminami H, Sato A, Shoshi M, Fujii T,
Noguchi N: Dissemination of Panton-Valentine leukocidin-
positive methicillin-resistant Staphylococcus aureus USA
300 clone in multiple hospitals in Tokyo, Japan. Clin Micro-
biol Infect 2018; 24: 1211 el- e7.

Nakaminami H, Noguchi N, Ito A, Ikeda M, Utsumi K,
Maruyama H, et al: Characterization of methicillin-
resistant Staphylococcus aureus isolated from tertiary
care hospitals in Tokyo, Japan. ] Infect Chemother 2014;
20: 512-5.

Nakaminami H, Takadama S, Ito A, Hasegawa M, Jono C,
Noguchi M, et al: Characterization of SCCmec type IV
methicillin-resistant ~ Staphylococcus aureus clones in-
creased in Japanese hospitals. ] Med Microbiol 2018; 67:
769-74.

Iwao Y, Ishii R, Tomita Y, Shibuya Y, Takano T, Hung
WC, et al: The emerging ST8 methicillin-resistant Staphy-
lococcus aureus clone in the community in Japan: associ-
ated infections, genetic diversity, and comparative genom-
ics. ] Infect Chemother 2012; 18: 228-40.

Earls MR, Shore AC, Brennan GI, Simbeck A, Schneider-
Brachert W, Vremera T, ef al: A novel multidrug-resistant
PVL-negative CCI-MRSA-IV clone emerging in Ireland
and Germany likely originated in South-Eastern Europe.
Infect Genet Evol 2019; 69: 117-26.

Tsujiwaki A, Hisata K, Tohyama Y, Matsunaga N, Uehara
Y, Sasaki T, er al: Epidemiology of methicillin-resistant
Staphylococcus aureus in a Japanese neonatal intensive
care unit. Pediatr Int 2020; 62: 911-9.

Ogura K, Kaji D, Sasaki M, Otsuka Y, Takemoto N,
Miyoshi-Akiyama T, et al: Predominance of ST8 and CC1/
spa-t1784 methicillin-resistant Staphylococcus aureus iso-
lates in Japan and their genomic characteristics. J Glob
Antimicrob Resist 2022; 28: 195-202.

Nakaminami H, Sugiyama T, Okamura Y, Hanawa M,
Abou M, Sawada K, et al: Comparative analysis of
methicillin-resistant Staphylococcus aureus isolated from
outpatients of dermatology unit in hospitals and clinics. J
Infect Chemother 2019; 25: 233-7.

Harada D, Nakaminami H, Miyajima E, Sugiyama T, Sasai
N, Kitamura Y, et al: Change in genotype of methicillin-
resistant Staphylococcus aureus (MRSA) affects the anti-
biogram of hospital-acquired MRSA. J Infect Chemother
2018; 24: 563-9.

Memmi G, Filipe SR, Pinho MG, Fu Z, Cheung A: Staphy-
lococcus aureus PBP4 is essential for beta-lactam resis-
tance in community-acquired methicillin-resistant strains.
Antimicrob Agents Chemother 2008; 52: 3955-66.

Okuma K, Iwakawa K, Turnidge JD, Grubb WB, Bell JM,
OBrien FG, er al: Dissemination of new methicillin-
resistant Staphylococcus aureus clones in the community.
J Clin Microbiol 2002; 40: 4289-94.

Gu Y, Fujitomo Y, Ohmagari N: Outcomes and Future
Prospect of Japan’s National Action Plan on Antimicrobial

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

— 172 —

Resistance (2016-2020). Antibiotics (Basel) 2021; 10.
Takadama S, Nakaminami H, Aoki S, Akashi M, Wajima
T, Ikeda M, et al: Prevalence of skin infections caused by
Panton-Valentine leukocidin-positive methicillin-resistant
Staphylococcus aureus in Japan, particularly in Ishigaki,
Okinawa. J Infect Chemother 2017; 23: 800-3.

Takadama S, Nakaminami H, Kaneko H, Noguchi N: A
novel community-acquired MRSA clone, USA300-LV/],
uniquely evolved in Japan. J Antimicrob Chemother 2020;
75: 3131-4.

Takadama S, Yamagishi Y, Nakaminami H, Morishima T,
Deie M, Mikamo H, et al: A case of acute septic arthritis
of the hip joint caused by Panton-Valentine leukocidin-
positive ST772 community-acquired methicillin-resistant
Staphylococcus aureus. ] Infect Chemother 2019; 25: 212-4.
Yokomori R, Tsurukiri J, Moriya M, Yamanaka H, Ko-
bayashi T, Nakaminami H, et al: First Report of Fatal In-
fection Caused by Community-acquired Methicillin-
resistant Staphylococcus aureus USA300 Clone in a Colle-
giate Athlete. JMA J 2020; 3: 78-82.

Moriya M, Tsurukiri J, Nakaminami H, Yamanaka H, Ko-
bayashi T, Tsubouchi N, ef al: A risk as an infection route:
Nasal colonization of methicillin-resistant Staphylococcus
aureus USA300 clone among contact sport athletes in Ja-
pan. ] Infect Chemother 2020; 26: 862-4.

Nakaminami H, Hirai Y, Nishimura H, Takadama S,
Noguchi N: Arthritis Caused by MRSA CC398 in a Patient
without Animal Contact, Japan. Emerg Infect Dis 2020; 26:
795-7.

Sugawara-Mikami M, Kaneko H, Nakaminami H: A family
case of community-acquired methicillin-resistant Staphylo-
coccus aureus infection with USA300 clone. J Dermatol
2021; In press.

Iwabuchi C, Hino H, Shimada K, Kaneko H, Nakaminami
H: Recurrent furunculosis by Panton-Valentine leukocidin-
positive methicillin-resistant Staphylococcus aureus USA
300 clone in Tokyo: A report of two cases. ] Dermatol
2021; 48: E522-3.

Ota S, Oka F, Kaneko H, Nakaminami H, Kawahara Y: Fa-
milial infections caused by nasal colonization of Panton-
Valentine leukocidin-positive methicillin-resistant Staphylo-
coccus aureus USA300 clone. J] Dermatol 2022; 49: e71-2.
RHEM, wEFF, REKE RBWREKX WAEL, ¥
IHEA © iBE DYk 5123517 5 Panton-Valentine  leuko-
cidine (PVL) Bptk 2 ) Vit #@ 7 K7 3kE (MRSA)
DWATIRUL.  BHHESE 2021; 47: 293-300.

Kobayashi T, Nakaminami H, Ohtani H, Yamada K, Nasu
Y, Takadama S, et al: An outbreak of severe infectious
diseases caused by methicillin-resistant Staphylococcus
aureus USA300 clone among hospitalized patients and
nursing staff in a tertiary care university hospital. J Infect
Chemother 2020; 26: 76-81.

Takadama S, Nakaminami H, Takii T, Noguchi N: Identifi-
cation and detection of USA300 methicillin-resistant
Staphylococcus aureus clones with a partial deletion in
the ccrB2 gene on the type IV SCCmec element. Diagn
Microbiol Infect Dis 2019; 94: 86-7.

Moller JK, Larsen AR, Ostergaard C, Moller CH, Kris-
tensen MA, Larsen J: International travel as source of a
hospital outbreak with an unusual meticillin-resistant
Staphylococcus aureus clonal complex 398, Denmark,
2016. Euro Surveill 2019; 24: 1800680.

ITB ARG - 4 v 237 » Rl HAME ABh I © https//w
ww.tourism.jp/tourism-database/stats/inbound/ : 2022 4f

5 H 27 HBIfE.



B RGEEE Vol 37 no. 5, 2022

OE#gs - T192-0392  HHUHR/NEF 1z N 1432-1
TSR KRR B . T

E-mail: nakami@toyaku.ac.jp)
Change in the Epidemic Types of Methicillin-resistant Staphylococcus aureus (MRSA) in Japan
Hidemasa NAKAMINAMI
Department of Clinical Microbiology, School of Pharmacy, Tokyo University of Pharmacy and Life Sciences

Abstract

Recently, epidemic types of methicillin-resistant Staphylococcus aureus (MRSA) have signifi-
cantly changed in both hospital and community setting in Japan. Before 2010, about 80% of
MRSA strains isolated from hospitals were the typical healthcare-associated MRSA (HA-MRSA)
with staphylococcal cassette chromosome (SCC) mec type II. However, USA400-like community-
associated MRSA (CA-MRSA) with SCCmec type IV have become dominant since 2014 in hospi-
tals. Meanwhile, skin infections caused by the highly virulent CA-MRSA USA300-clone have
been increasing. The USA300-clone is associated with intractable skin infections and necrotizing
pneumonia as it carries a cytolytic pore-forming toxin, Panton-Valentine leukocidin (PVL), and ar-
ginine catabolic mobile element, which promotes colonization on the skin. For the past decade,
the USA300-clone had limited prevalence and was not considered a serious problem in Japan.
However, the USA300-clone has been recently spreading both in clinics and hospitals. In this re-
view, the transition and current status of molecular epidemiological features of HA-MRSA and
CA-MRSA in Japan are described using our data.

Key words: methicillin-resistant Staphylococcus aureus, healthcare-associated MRSA, community-
associated MRSA, USA300 clone, outbreak
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