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Table 1. Comparative MICs of meropenem, other B -lactams, aminoglycosides, and other antibiotics against clinical organisms
isolated from patient blood
- a0 MICO p g/mLD)
Organismt) nt Drugs®™ 570.0625 0.125 025 05 1 2 4 8 16 32 64 128 O 128]  50% 90%
Escherichia colilJ 210 MEPM 21 [ 0.0625 [J 0.0625
IPM 2 13 5 1 0.125 0.25
PAPM 13 8 0.125 0.25
BIPM 18 3 0 0.0625 0.125
CT™M 6 7 5 1 1 1 0.125 4
CAZ 9 6 3 1 1 1 0.125 0.5
CFPM 19 1 1 0 0.0625 [ 0.0625
CZOoP 17 2 1 1 | O 0.0625 0.125
FMOX 16 3 1 1 0 0.0625 0.125
PIPC 4 9 3 1 4 2 0 128
AZT 6 8 2 2 1 2 0.125 4
SBT/CPZ 11 3 3 2 2 0.125 1
CPFX 19 1 1 [ 0.0625 [ 0.0625
ABK 2 17 2 1 1
TOB 1 7 11 1 1 1 1
CLDM 1 20 0 128 0 128
Klebsiella spp.t"J 270 MEPM 27 0 0.0625 [ 0.0625
IPM 4 16 6 1 0.25 0.5
PAPM 9 14 4 0.25 0.5
BIPM 6 5 15 1 0.25 0.25
CT™M 1 11 1 1 3 0.25 0 128
CAZ 11 10 3 1 1 1 0.125 0.5
CFPM 23 1 1 1 1 [ 0.0625 0.25
CzOoP 21 2 2 1 1 [ 0.0625 0.5
FMOX 18 6 2 1 0 0.0625 0.5
PIPC 1 4 11 5 2 1 3 8 0 128
AZT 11 7 4 1 1 2 1 0.125 64
SBT/CPZ 5 10 4 3 1 2 1 1 0.25 32
CPFX 24 3 0 0.0625 0.25
ABK 3 11 10 1 2 0.5 2
TOB 1 8 11 4 1 1 1 0.5 2
CLDM 27 0 128 0 128
Enterobacter cloacael] 6] MEPM 6 — —
IPM 1 1 3 1 — —
PAPM 1 1 4 — —
BIPM 2 2 2 — —
CTM 1 1 1 1 2 — —
CAZ 4 1 1 — —
CFPM 5 1 — —
CZOP 5 1 — —
FMOX 1 1 2 1 1 — —
PIPC 1 4 1 — —
AZT 2 2 1 1 — —
SBT/CPZ 1 1 3 1 — —
CPFX 6 — —
ABK 1 1 4 — —
TOB 1 2 3 — —
CLDM 6 — —
Pseudomonas aeruginosall 2300 MEPM 2 4 1 1 3 4 51 2 4 16
IPM 2 4 5 2 3 3 4 4 32
PAPM 1 1 8 5 7 1 16 32
BIPM 5 7 11 25 1 1 1 16
CT™M 1 22 0 128 0 128
CAZ 1 5 53 32 3 1 4 64
CFPM 1 1 2 43 3 4 2 2 1 8 64
CZOP 1 1 4 5 3 2 3 3 1 4 64
FMOX 6 17 0 128 0 128
PIPC 1 3 5 4 3 7 16 0 128
AZT 1 12 6 4 4 2 3 16 128
SBT/CPZ 1 4 5 7 4 2 16 64
CPFX 3 9 6 1 3 1 0.125 1
ABK 1 1 612 2 1 2 4
TOB 1 2 12 6 2 0.5 1
CLDM 23 0 128 0 128

A MEPM: meropenem, IPM: imipenem, PAPM: panipenem, BIPM: biapenem, CTM: cefotiam, CAZ: ceftazidime, CFPM: cefepime, CZOP:
cefozopran, FMOX: flomoxef, PIPC: piperacillin, AZT: aztreonam, SBT/CPZ: sulbactam/cefoperazone, CPFX: ciprofloxacin, ABK:

arbekacin, TOB: tobramycin, CLDM: clindamycin

b23 strains of Klebsiella pneumoniae and 4 strains of Klebsiella oxytoca
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Table 1. O continued

. a0 MICOp g/mLO
Organismt nJ Drugs™ 5700625 0.125 025 05 1 2 4 8 16 32 64 128 0 128]  50% 90%
Staphylococcus aureus MEPM 7 2 — —
0 MSSACHT 90 IPM 9 — —
PAPM 9 — —
BIPM 8 1 — —
CT™M 1 3 5 — —
CFPM 8 1 — —
CZOP 8 1 — —
FMOX 4 5 — —
PIPC 1 2 2 1 1 2 — —
AZT 9 — —
SBT/CPZ 1 8 — —
CPFX 2 7 — —
ABK 1 4 4 — —
TOB 1 5 2 1 — —
VCM 3 6 — —
TEIC 7 2 — —
Staphylococcus aureus MEPM 1 1 1 412 2 32 32
0 MRSAYT] 210 IPM 1 1 1 7 11 64 64
PAPM 1 1 2 9 8 32 64
BIPM 2 1 1 8 9 32 64
CT™M 2 1 18 [0 128 [0 128
CFPM 2 1 7 11 ] 128 ] 128
CZOP 1 1 1 8 8 2 32 64
FMOX 1 1 1 8 10 64 128
PIPC 1 6 14 0 128 0 128
AZT 1 20 0 128 0 128
SBT/CPZ 2 1 9 9 128 0 128
CPFX 1 1 5 5 4 5 16 128
ABK 4 10 5 2 0.5 1
TOB 1 2 5 13 0 128 0 128
VCM 2 4 15 1 1
TEIC 3 12 1 4 1 0.5 2
Staphylococcus epidermidis MEPM 2 1 5 5 1 7 14 3 8 16
380 IPM 4 3 3 3 1 3 4 9 7 1 8 32
PAPM 2 1 4 4 1 1 3 6 12 4 8 32
BIPM 2 3 4 3 1 211 11 1 16 32
CT™M 1 24 11 1 1 1 4
CFPM 1 6 9 3 18 1 8 16
CZOP 1 12 14 6 3 1 1 2 8
FMOX 2 1 1 7 316 6 1 1 16 32
PIPC 1 1 1 6 3 8 9 7 2 16 64
AZT 1 2 35 0 128 0 128
SBT/CPZ 1 8 15 12 2 4 8
CPEX 3 5 6 5 13 4 1 1 1 8
ABK 2 11 4 5 16 0.5 1
TOB 8 2 5 4 3 2 2 12 4 0 128
VCM 1 34 2 1 1 1
TEIC 2 2 8 216 6 2 4 8

aMEPM: meropenem, IPM: imipenem, PAPM: panipenem, BIPM: biapenem, CTM: cefotiam, CFPM: cefepime, CZOP: cefozopran,
FMOX: flomoxef, PIPC: piperacillin, AZT: aztreonam, SBT/CPZ: sulbactam/cefoperazone, CPFX: ciprofloxacin, ABK: arbekacin, TOB:
tobramycin, VCM: vancomycin, TEIC: teicoplanin
¢tMethicillin-susceptible Staphylococcus aureus
dtMethicillin-resistant Staphylococcus aureus

Table 2. Antibacterial activity of meropenem and other antibiotics against extended spectrum 3 -lactamase producing strains of
Escherichia coli and Klebsiella pneumoniae

MICOp g/mLO
Organism
MEPM IPM  PAPM BIPM CFPM CZOP FMOX PIPC CAZ CAZICVA CTX CTX/CVA
Escherichia coli 0 0.0625 025 025 [ 00625 128 1280 [ 0.0625 1280 1280 [J 0.125/4 1280 O 0.125/4
Escherichia coli 0 0.0625 0.125 0.125 [J 0.0625 32 8 0 0.0625 128 0J 4 0 0.125/4 1280 [ 0.125/4
Klebsiella pneumoniae 00 0.0625 0.5 0.25 0.25 16 16 0.5 1280 1280 0 0.125/4 64 0 0.125/4

MEPM: meropenem, IPM: imipenem, PAPM: panipenem, BIPM: biapenem, CFPM: cefepime, CZOP: cefozopran, FMOX: flomoxef,
PIPC: piperacillin, CAZ: ceftazidime, CAZ/CVA: ceftazidime/clavulanic acid, CTX: cefotaxime, CTX/CVA: cefotaxime/clavulanic acid
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Table 3.

Resistance to carbapenems in clinical isolates of Pseudomonas aeruginosa

Cross-resistancel] %[

H ]
Antibiotic ~ Resistance

0 %0 MEPM:-resistant IPM-resistant PAPM-resistant BIPM-resistant
strains] n=30 strainsd n=70 strains n=130 strains] n=70
Meropenem 13.000 3/230 — 430 3/70 230 3/130 430 3/70
Imipenem 30.40 7/230 10001 3/300 — 540 7/130 8601 6/70
Panipenem 56.501 13/230 10001 3/300 10000 7/700 — 8601 6/701
Biapenem 30.400 7/230 1000 3/30 8601 6/701 460 6/130 —

MEPM: meropenem, IPM: imipenem, PAPM: panipenem, BIPM: biapenem

U0 Resistant: MIC O 16 g/mL

Table 4. Comparative MICs of meropenem against clinical organisms isolated from patient blood between 1997 and

2003
MICOp g/mLO
Organism Years®" n %R
range 50% 90%
Escherichia coli 1997-1998 26 0 0.0625 0 0.0625 00 0.0625 0
1999 31 0 0.0625 0 0.0625 0 0.0625 0
2002-2003 21 0 0.0625 0 0.0625 0 0.0625 0
Klebsiella spp.2” 1997-1998 25 [0 0.0625 0 0.125 0 0.0625 0 0.0625 0
1999 15 00 0.0625 0 0.0625 00 0.0625 0
2002-2003 27 0 0.0625 0 0.0625 0 0.0625 0
Enterobacter spp.t” 1997-1998 9 0 0.06250 0.5 — — 0
1999 5 [0 0.0625 0 0.125 — — 0
2002-2003 6 00 0.0625 — — 0
Pseudomonas aeruginosa 1997-1998 22 [0 0.0625 0 16 0.25 2 9.1
1999 19 01250 8 0.5 4 0
2002-2003 23 0.1250 32 4 16 13.0
Staphylococcus aureus(] MSSA®] 1997-1998 20 O 0.06250 0.125 0.125 0.125 0
1999 19 [0 0.06250 0.125 0 0.0625 0.125 0
2002-2003 9 [00.06250 0.125 — — 0
Staphylococcus aureust] MRSAYT] 1997-1998 50 80 128 16 64 82.0
1999 39 80 64 32 64 94.9
2002-2003 21 20 64 32 32 85.7
Staphylococcus epidermidis 1997-1998 23 0 0.0625 O 128 4 16 39.1
1999 69 0 0.0625 0 64 4 32 39.1
2002-2003 38 0 0.06250 32 8 16 44.7

a5 strains of Klebsiella pneumoniae obtained between 1997 and 1998; 13 strains of K. pneumoniae and 2 strains of
Klebsiella oxytoca obtained in 1999; 23 strains of K. pneumoniae and 4 strains of K. oxytoca obtained between 2002

and 2003.

b8 strains of Enterobacter cloacae and 1 strain of Enterobacter aerogenes obtained between 1997 and 1998; 4 strains
of E. cloacae and 1 strain of Enterobacter spp. obtained in 1999; 6 strains of E. cloacae obtained between 2002 and

2003.
c“Methicillin-susceptible Staphylococcus aureus
d®Methicillin-resistant Staphylococcus aureus

e‘MIC data for isolates obtained during 1997-1998 and 1999 are quoted from published literature(] 7,801

f%R: resistance to meropenem.

OOOOMEPMOOOOOOO™OOOOO MIC-
ranged MICxOMIC, 0 O 0O O O Table4O O O OOP.
aeruginosa 0 000 MIC, O 199701998 00 00O OO
3001 noobog200bbogooooooa
godbooooboobooboboobooboboooobga
gobooboooboobooboboobbuooobobood
MIC,UMIC, DO OD 10000000O000O0MEPMDO O

ggbooooboobooobobooboooo

o o g
gooooobooMEPMODOOODOOODOOO
gogbboooboobboobbooboobbona2o2
gogboobooobooboooboboobooboobooobd
guspoogoooooooooog MEPMO MICO
goood



438 oooooboooaoand

AUG. 2004

gooooooooboOMEPMO ESBLOOOOOO
Enterobacteriaceae 0 0 0000000 DOOOOOOO
OdoodbooboodoboooooooodgnnbESBL
O0OOO0O0OE.coli O 2009.50 K. pneumoniae O 1
004300000 0 O0OVYagid O 1997 0 10 01998
010019 000000000 E.coli 16,8050 0 0
0 K.pneumoniae 9,7940 0 0 0 O OCE.coli O 0.100
K. pneumoniae 0 0.30 OO OO0 ESBLOOOOOOO
oooooOoOo“ooooooooooooooooon
gbodooooooobooobooooboooooboo
OO0 ESBLOOOOOODOOODOOOOOOOOOOO
gbodoooooooboooboooobooooooboo
O O Enterobacteriaccae 0000000000000
o0o000o0OoO0oDOO0O0oOooooOoOo®*™mOooooon
00000000000 00E.colid CPEXOOOO 1
00000 00P.aeruginosa 00000 OMEPM O OO
oooOo™o0O0MC, 000000000 ODOoOn
go030oBooodooooooboooooa
gbodoooooooboooobooooooooboo
goooooooMEPMOOOOOOODODOOOOOO
gOdoprDOO0ODODOODODODOODOODOOOO
O*0O00OMEPMOO0ODOOCOOOOOOOOOCOOOO
goboodgogogoprb000O0bDOOoonDboOoOoono
gbodoooooooboooobooooboooooboo
00000 p-00000000000000DO0OOO
OJO0OMEPMOODODODOODODODDODOOOOOOO OprD
0ddddoo0oooooononMexAB-OprM O 0O 0O O
O@oo0ooo®*™o0o000oo0oooooooon
gbodooooooobooobooooboooooboo
gbodooooooobooobooooboooooboo
O0000000000O0oO0OoDOOoOoOoooOoY"™oooa
ogooooooooobooad
gooooooooboooMEPMOODOOOOOOO
0000 p-000000000000000000
MRSA O S.epidermidis 0 0 00000000000
gbodoooooooMssAOOOooooooooo
gbodooooooobooobooooboooooboo
oo MC,OOOODODDO0ODO0OOO0OOOOMRSADOO
O S.epidermidis 000 000OVCMOTEICO OO ABK
Oododooo0oobooooooboOobodnOveM-
intermediate S. aureus O VISA *'0 VCM-resistant S.
aureus] VRSA*OU O OO OOOOCOODOOOOOOO
gooomooboooobooo MEPMOOODOOO
gbodoooooooboooboooooooooboo
OMEPMOOOOOODOODODOODDOOODOOODOOO
gbodoooooooboooboooooooooboo
gbodooooooobooooboooon
gooooodm@sodoooooobooooooa
OgoOd0oo 0 1ooooooooooooon

O a

10 00 OQoOoO0O0oOoooOoCocooooooooog
00 O0Mp. 430530 00000000000 01995

20 0000000 O0oOobOOoooOooDOoobOoooooa
00 O0p.270340000000000000O1995

30 O OUO0O0OopoOoCocOoOoUUOUOopooooboOoo
00 O0DMp. 3504200 0000000000 01995

40 OO0D0O0O0O0ODOO0OODOO0O0O0D OO O Meropenem O O
OooO0OD0DOO0OOQ0QO0OOO0OOoochemother40
O suppl 100 1230 131, 1992

50 OO OO0OMeropenemI0O0O0O0O0OOOOODOOO
0 00000 Chemother 400 suppl 100 22207 237, 1992

60 DODO0O0OCOOCOODDOOOCDOOODOMeropenem
0000 0O 0O 00O Chemother 400 suppl 103 740 89,
1992

0 0000000 000000000 Meropenem
OMEPMM OOOOOODOOOOOOOOOODOOO
OOOonog 27:3550 365, 2000

80 ODO0OO0O0DDO DOODOODbOOODb19900000O0
goooooobd meropenemJ 00000000
OO0O0OoO0Oooo0O0 496530658, 2001

o0 OOOoOoOoOoUOoooOoooDoDoOobOOoOoOoOoOoo
g1988 0 M oooooooooMICcCOODOoOonon
00000—00000000000—0Chemother
38:1020 105, 1990

100 National Committee for Clinical Laboratory Stan-
dards: Performance standards for antimicrobial test-
ing; Twelfth informational supplement; M1000 S12,
2002

110 00o0oOooooooooooooooooogoo
goodobobbooooobobobboooobooo
15: 13360 1343, 1999

120 DOO00O0O0O0OOOO0OOoOOooOUOOoooo-p-00
000000000000 OoOOoOOooO 458400
849, 2001

130 Walsh T R, Bolmstrom A, Qwarnstrom A, et al: Evalu-
ation of a new E test for detecting metallo-3-lacta-
mases in routine clinical testing. J Clin Microb 40:
27550 2759, 2002

140 Yagi T, Kurokawa H, Shibata N, et al: A preliminary
survey of extended-spectrum f-lactamase§] ESBLs[Iin
clinical isolates of Klebsiella pneumoniae and Es-
cherichia coli in Japan. FEMS Microbiol Lett 184:
530 56, 2000

150 00 OO0oooooooooocboobooooooo
go0ooo0oOo0o0oooUOoooboOonO—20020
goooobobboooooobo—booooobooo
000 51:2090 232, 2003

160 OO0 OO0O0OOOCOOOOoOoOooOOoOoOoOooo
0000000000 JpnJd Antibiotics 53: 4790 511,
2000

170 000O0OO0O0OD0OOO0OO0OOODOOOOOO0 10:350 39,
2003

180 Hiramatsu K, CDC: Reduced Susceptibility of Staphy-
lococcus aureus to Vancomycin—Japan, 1996. MMWR
46:6240 626, 1997

190 Sievert D M, Boulton M L, Stoltman G, et al:Staphylo-
coccus aureus Resistant to Vancomycin — United
States, 2002. MMWR 51: 56500 567, 2002



VOL. 52 NO. 8 ooooo0o0000 meropenem 0000 439

Antimicrobial activity of meropenem against main bacterial species
isolated from patient blood between 2002 and 2003

Yoshio Kobayashi, Kayoko Sugita and Yasuhiro Katohno

Division of Clinical Microbiology, Department of Clinical Laboratories,
Keio University Hospital, 35 Shinanomachi, Shinjuku-ku, Tokyo, Japan

Using broth micro dilution, we studied the susceptibility of 145 clinical isolates of Staphylococcus aureus,
Staphylococcus epidermidis, Pseudomonas aeruginosa, and Enterobacteriaceae to meropenentl MEPMO and
reference agents. All strains were isolated from the blood of patients admitted to Keio University Hospital be-
tween September 2002 and March 2003.

10 MEPM and other carbapenems showed excellent antibacterial activity against most blood culture isolates,
except for drug-resistant staphylococcill MRSA and some S. epidermidis( A comparison of antibacterial activ-
ity of MEPM with that in previous studies showed no marked increase in MEPM-resistant clinical isolates.

20 MEPM differed microbiologically from imipenem, panipenem, and biapenem in its greater potency in vi-
tro against most Gram-negative pathogens, including P. aeruginosa, and similar potency against many Gram-
positive pathogens. Resistance to MEPM in clinical isolates of P. aeruginosa was lowest among the 4 carbap-
enems tested.

MEPM thus retains its potency as the agent of choice in treating serious infections.



