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2003~2005 12 JUH R R BE T, LB & OIRIUR & 1 433 S 7172 methicillin-resistant Staphy-
lococcus aureus (MRSA) @ 72 7> meropenem (MEPM) @ MIC 25 32 ug/mL PL_E o 207 BRICH 3 %
MEPM & $T MRSA 38, 47 b H vancomycin (VCM), teicoplanin (TEIC), linezolid (LZD), arbek-
acin (ABK) & @ invitro \BF 2 0H%RE T = v H — K — FETHERE L7z, $T MRSA EHH| T
» MIC i VCM 05~4 pg/mL, TEIC05~8 ug/mL, LZD 05~2 ug/mL T& v, ABK ® MIC 21§/
{4 L 0.25~16 wg/mL T - 720 MEPM & VCM, MEPM & TEIC & OB Tld 207 Brakki B\
THMB EORRZIRL, ThLN 156 ¥R (754%), 205 £k (99% ) [ R 278 L72s VCM, TEIC,
LZD @ 3 FEHIZ BV TIE MEPM & OBt THRPLZ R THIZFED %225 72785, ABK IZB W TIid 22 B
(106%) THEIAEMARD HNTze TNHOHRIZB VT MEPM &%, i3 DDA LN % 273,
imipenem, panipenem, biapenem & ABK & OFHAIRICOWT T 4 A7 IFETHRFE LIz 2 5,
MEPM VA D A VSR A L RIET D FBRICHPUWEH 278 L7z MRSA (BHICBWT, 4 OHL MRSA
EORZUEZERL TV D I EIZHEETH L05, HETOLELR EHHRICE L THIERL TB L
ZU0d 5,
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1960 4712 3£ [E T4 T methicillin-resistant Staphylococcus
aureus (MRSA) RIS TRk, 2 O BUE L3
ZRL TV D, HARIZBWTH 1980 MR HKFE L ) Bl o—&
Xy, BAE W7 FYEREEED 60~80% OFET
MRSA 23558t S, 2 OEA IS 570 HAR TR
T g 7 HT MRSA 3 13 1991 4F 12 & 58 & L 72 vancomycin
(VCM) # 13 U, arbekacin (ABK), teicoplanin (TEIC),
& 512 linezolid (LZD) D 43 HITH 5B, 7272L, ThH o
AFEFRNIBVTOMELOMESRDH b, 1997 FEICIEHART
VCM K2 MRS, 2002 4F 121K EC VCM it #2355 B
Wit s h, VOM kO S RIS S Tn b,
TEIC I2B5 W T b4 B2 OB LA S CTB Y, LZD
W2k LT ilEFHI B W CRBMEM B4 & Tl LS S
TW3"Y, 72, MRSA 12 & 2 Gt OIS g 7 &0
HREEER TR GRE, S0EIH R E BT 5 MRSA BAYED %
Wid 7 7 AR, FRICRIBE 2 & OBEBREREICB W T
&, BAGR TR 02 BIIRP R ON WA H D,
HTORHENZITBLTBLZ LI BAA, IiHEER LD

PERRIRIZOVWTHIRET L, BT 2 HEBL TBIXE
Th b,

Slbivb ik, UM KRFREE TaiE & L7z MRSA 207
FRIZHT L C meropenem (MEPM) & $T MRSA 3o FHzh 4
IZDOWTTF = v h—KR— FiliZ v CTHERE L 720 THds
T 5,
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fEHSEA & LCid, MEPM (K HAMK#ESE), VCM
(HBP36M3E), TEIC (7 A7 5 AH8IK), LZD (774
W—E8E) ABK (HEHE) owihd IlioH S 5%
i & K L 7o

2. fERIWRE

2003 4E22 5 2005 4E 12 23 T IR Z290 B D B R AR AR
2255 EE S 72 MRSA #9 9 % MEPM @ MIC fi 28 32
pg/mL Pl Eo 207 k2 L7z. 2o B, ZOBIEONR
(I 105 Bk, I 41 BR, IR 61 BRT, W EERRIC Y
LCIIMRERBR D PRI E 25 ORI Z B 720, §XT

] UL B v SRR H 3-1-1
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Table 1. Summary of MIC distibution for anti-MRSA microbial agents alone and combination with merope-
nem against 207 strains of MRSA
MIC range ( u#g/mL) MICso (1g/mL) MICoo ( 1g/mL)

Antimicrobial agents

alone combination alone combination alone combination
vancomycin 05~4 = 0.125 ~ 0.5 1 0.25 2 0.5
meropenem 32~ 128 =1~ 64 32 4 64 8
teicoplanin 05~8 =0125~1 2 0.25 2 0.25
meropenem 32 ~ 128 =1~32 32 1 64 4
linezolid 05~2 =0.125~1 1 0.5 2 1
meropenem 32 ~ 128 =1~64 32 8 64 32
arbekacin 0.25 ~ 16 =0125~38 1 0.5 2 4
meropenem 32 ~ 128 =164 32 8 64 32

[l M 9% C Miller&Jones 4338 T P2 DL _E D& 2 5 D 45
FRICBR D, F7-2Mifk & & WIRIRA D55 #Evk D A % v
720
3. LW RE
BHIPREHDMEBLOF 2y A —F—FEE b
Mueller Hinton IT Agar (MHA: Becton, Dickinson and
Company) %[ L 7z $L% 71 @ #ll 2 13 Clinical and
Laboratory Standards Institute (CLSI) 2tV 28K
WATRE TIT - 72 Bk % Tryptic-soy broth T 18
Wf 55 #2#% Mc Farland 05 M4 I B&HIE L, 2010
ERRE I 70T T vy — (EABBET) 2HWT
Pl U7z, HIsE & 37°C 20 REfIRE 2814, CLSLIZHEV IR
THE L7 %8, ABK (& CLSTICHIERHzEDFRE I N
TWi\w/z®, gentamicin (GM) D7 LA 7 RAL ¥ %
R L7,

4. PUEIEPEH R AR E

MEPM & $U MRSA FE O ff FI %) 24 % SR PARA BRIE 1
£B5F =y —KR— FETHEE Lz, WMEHOMEAEH
X TR DEFER X U fractional inhibitory concentration
(FIC) index # B LHELz. TbbROEEZM
IEL7-B0B0DOHHIERE OMAEHLEIIBIT S FIC
index Z5lB L, 7z v I—KR—FORDIEF /Ny —~
AR - AR - AR ERT b DIEBE S5 FIC
index O/MEZ, FEHAIRZRT D DL FIC index @
% P FIC index & L7z, $f FIC index 2505
ZAHEVER, >05~=<1 ZMHMEMH, >1~=2 2 A~H, >
2FEYER E B L7z, 72, FNENOHRIEZ B
L 7zB 28 E 7266 FIC index % 7R3 & AHDTH 32
JE&BEHIREO MICEE L, HiFI MICHE & 122k
BRBETECER L 72,

FIC index = (PRAFEZEA] A o MIC fili/ AR 3EH] A
o MIC 1) + (PF H I 3 %] B @ MIC
fifi/ EpkR3EH] B © MIC fif)

MEPM & ABK Ot THiPLZ /R L 724k ICD W T,

MEPM 74 A2 (10ug, HRXRZ b¥ - F4 v F oy
YHRRAEH, R L IPM 74 22 (10pug, HANRZ

My T g v Ry RS, TR, PAPM 74 A
7A0pg, AERXRZ bv - Fq v F 0y U BRAEH, K
7)), BIPM 74 A2 (10ug, KB 741 A2 : %L,
I DANNRA LR AFEKE ABK 74 227 (10 ug,
HAEXRZ v - Fq v F oy Uokfiatt, 5102w,
Z OB REE 7 1 A 7 W TR L 720

I & e

1. HiW e

207 ¥k ® MRSA 12 %F$ % MEPM & $it MRSA 3 o 1
#B L OPEHRED MIC % Table 1 12783, VCM (23t
T2 %% M1E 05~4 pg/mL (2545 L, CLSI T interme-
diate (ZFHY 3 2 RIEZ AR 25 1 kA & L7z, TEIC &
05~8 ug/mL 25 LT RXRCEMETH > 720 LZD B
05~2ug/mL 20 LI RXRTEMTH > 720 ABK I
0.25~16 pg/mL IZWRIEA < 534 UARIE S MRS 4 8K, Tk
RAS 1 #RICA S 7z MICx fiild TEIC 25 2 ug/mL TZ
D DFEANZ 1 pg/mL, MICwflid§ T DA T2
pg/mL TH o7z VCM KT 2 K224 ug/mL %
R L7:#® TEIC B&ZM13 8 ug/mL Th o7z,

HL MRSA 3 MEPM #f > MIC % H#] T MIC
LH#$ 5 &, MEPM & VCM & @B Tl 1/4 ~,
TEIC £ OB TIZ 1/8~, LZD & OPHTIE 1/2 M
T L7260 MEPM & ABK & O Tid MICs THET 5
E1/2NMETF L7220 L, MICy Tid 2 i~ LR L7

2. MEPM & ##t MRSA 3O PHHAIE (Table 2)

Pt H FIC index @ 4 4 (°F-#4) &, MEPM & VCM
& OB T 0.19~1.00(043=0.1), MEPM & TEIC & ®
BEAIC 0.09~0.63(0.20+0.1), MEPM & LZD & OPHIT
0.28~1.25 (0.67=0.2) TH 720 MEPM & ABK & off
T3 0.28~16.25 T, HibitkListo 185 ¥k Tl 0.28~
150 TF39 07503 TdH - 72o B H FIC index & ) #
e, HIMPVEM &K S h7-#ki3, MEPM & VCM & off
FHTIX 156 Bk (754%), 51 8 (24.6%), TEIC & Of:H
T 205 ¥k (99.0%), 24 (1.0%), LZD & OfffH Tk
50 ¥k (24.2%), 146 ¥k (705%), ABK & Ot TiX 14
 (68%) & 145% (70.0%) TH -7z
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Table 2. Combined effect of anti-MRSA agents and meropenem against 207 strains of

MRSA

No. strain (%)

FIC index range

synergism additive indifferent antagonism
Vancomycin 0.19 ~ 1.00 156 (75.4%) 51 (24.6%) 0( 0%) 0( 0%)
Teicoplanin 0.09 ~ 0.63 205(99.0%)  2( 1.0%) 0( 0%) 0( 0%)
Linezolid 0.28 ~ 1.25 50 (24.2%) 146 (70.5%) 11 ( 53%) 0( 0%)
Arbekacin 0.28 ~ 16.25 14 ( 6.8%) 145 (70.0%) 26 (12.6%) 22 (10.6%)

Carbapenem ABK
Control IPM MEPM
PAPM BIPM
Fig. 1.

Carbapenem and arbekacin (ABK) double-disk diffusion pattern of methicillin-resistant Staphylococcus aureus

strain having antagonistic activity. Antagonism is shown by the truncation of the zone of growth inhibition around
the ABK disk in the direction of all carbapenems (MEPM, IPM, PAPM, and BIPM).

VCM, TEIC, LZD Tix MEPM & o4 H THibifEH
ZRTHRIZEED 5N d o 7225, MEPM & ABK O f#tH
IZBWT 228 (106%) (Pl %2 29 72c MEPM
& ABK & OB CTHPUEM /R L7z 22 Bk Bk R
IIEIEAT O bR, LAY 5 4K, RS8R TH - 720

3. T4 AT PHAE X BRI

MEPM & ABK & OB CTHREPUEM 278 L7z 22 BRI
DWW, MEPM % &8 fliod 1 WS R 3 2 RPUH 3 4 3HH)
& ABK OFEHEIRIZOWT T 4 A Z i THER L
720 RO WIIBI 2 Fig. 1 1R T 0 22 #krp 21 #RI2B W T
MEPM & ABK & @[ CRIEFIE R Wil 2 28,
VER #HER L720 MDA NVNRELRFEIZBNTDH
MEPM & ERICHEBUER 2R L2580 1 RIET 1 22
WEECIIMIMER 2 2L, FiEREE s nidh o
720

n. = =

AL R X 2 I PRI A B R0 S B SR

LSwo#E, NWEIT—T NV REORYFABZ R LD

D BINEAE T MRSA BISEN G SR I ND &, 7Y
aRTF FREL EOP MRSA FEHMO G CTlEsh
Bt+57mZ D% wY, $72 MRSA & 75 L EMER, &
IHRIE T & OREGESE R LA, 7Y axTFF
RIEDOHAITIIHFEN RGNS, I INA LRI
HhELOPHAPLEL % A, 1978 4£ 12 Chang 5 %
MRSA 2% LT VCM & imipenem (IPM) O ARy %
W LCRR?, FY axTF FRELR EDH MRSA
WL B-T77 5 LRI L DA THERRED 5 L O
HEVRLEHBH BT, L L bZ0—7T, MRSA
BYIEICH LT B-F 7 & 22K 5 T TVCM 2 #% 5
3 5% &, VCMiif ¥ # (B-lactam antibiotic induced
vancomycin-resistant MRSA: BIVR) »SHE 3% & Ot
HEOR ABK & -T2 7 L RE L O THRLERL
7o & O, FrA N X0 S 7z MRSA 49 #RIZO W
TZYarRFFRREL -5 7 5 2 R2F L O HRR
% invitro THET L, 2~6FRIC VCM & B-F 7 ¥ 2R3
EOPHTHEYIA R L LOMEYS H ), MRS MERE
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WX > THATOREIIOA L L THHZEDRLRD,
ZNENOREETOHARZIBL TH 2 LIFERE
Thbo

biubh OS5 R OME TldptH FIC index TA 5 &,
MEPM & VCM % 7213 TEIC & OBt H Tl X T otk
AR - AHIIPER 238, T TEIC &L OfFHICBE W
TIE 99.0% (ZHFERN R % RO 720 AHTE F 721 3AINRI 1
LZD T 947% {2, ABK T 768% 28 72%%, ABK
EOPFHTIZ106% (228) &A%VHODOREHT 5 H
ROl TNORPER L 72K Smal & A v 72
pulsed-field gel electrophoresis IZ & ¥ 80% LL E @ #H
HEDD6D0D85 —VitbhbiFbh, 1HEFEF-72<R
olera—=rTholz (F—F KK,

¥ 72, MEPM O$i )1 % MIC, DR TA S &, VCM
EDOBFHIZBWT 1/8 ~, TEIC, LZD, ABK & Ot
TENZN1/32, 1/4, 1/4~DELoTHEY, K
TEIC & O THHAN R A ZHW] T MIC DL T 25380 5
iz

PLE X0 BB ToH#E S 7z MRSA 12X L CTid MEPM
EHUMRSA ¥, FFIC 7)) a7 F FRE L OBICIZPEH
BRDFRD N, BRISHBIIREEINS Z LAVRIEE N
720 =77, —EOTIL MEPM & ABK & o BICHHufi
HAZERTHEEDH Y, FEILEE Bbhiz, MRSA &
FEIZ ABK Z 2554, ABK IR W I35 C &,
MIC 1Z)RHEF 2 B SAESZMED 7% ) B2 b O hHF
1635 2 & MOHLMRSA L R ) 7 F ABERICH
RNV BB R EREETH L, HAITHHTSZ
EH—DODENKLTH %,

Sllb b invitro IZBF BIRE DA %7 - 7228,
in vitro DAE A in vivo IZHFT LD RS 5 LIRS %
WwWE D H 5, Jacqueline H512 X 5% &, MRSA 2%
L LZD & GM & DPFHMRIZOWTHRE L72E 25, in
vitro TIRFEPHEHZ R L7212 2hb 53, BEMEON
ST NI X B invivo TWET L72& 25, invitro D
R LPFHIZ X D vegetation DR EZ K ST &
BTEZELTWE2Y, T2, SHObbOME T
& MEPM & LZD @ B H &) £ 1Z VCM % TEIC 1245 5%
MR TH o725 LID OFEVEBMBITIEEZZEET S &,
TEIER R DN & v o 72 B W NIR BEASEH 2T H
BREIGEII BT, BIREO—D2 % D25 THA9H,
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Combined antibacterial effects of between meropenem and vancomycin, teicoplanin,
linezolid, or arbekacin in methicillin-resistant Staphylococcus aureus
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MRSA agents alone and the combined effects of agents.

In vitro interaction between meropenem(MEPM) and vancomycin(VCM), teicoplanin(TEIC), linezolid
(LZD) , or arbekacin(ABK) was studied using the checkerboard technique in 207 clinical isolates of
methicillin-resistant Staphylococcus aureus(MRSA) (MIC of MEPM = 32). Of 207 strains, synergistic or addi-
tive action was observed in all strains by combination of MEPM and VCM or TEIC. A combination of MEPM
and LZD or ABK showed synergistic or additive 196 strains (94.7%) and 159 strains (76.8%). Antagonism
was not observed in any combination of MEPM and VCM, TEIC, or LZD, but 22 strains (10.6%) exhibited an-
tagonism in combination with MEPM and ABK. It is thus important to know both the susceptibility of anti-



