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diversus D-11, E. coli D-05, S. aureus D-05, 27
7 — ¥ &4 staphylococci @45 Wk % B A L TR &
BZAEL 720

II. #& R

A SEHE L 72 A& S M B iE & Table 11278 L7z,
209 %D oxacillin &M S. aureus 1%, ceftazidime (235
W R & HE S RS R D 34.9%, TiHE &
LEINTZbDNP05% THo7zo F72, cefpirome (25
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nNTBY, HO/NERDHDH 5 cefpirome D 0.38 ug/
mL, imipenem ® 0.5 ug/mL, ceftazidime @ 0.75 ug/
mL, cefoperazone/sulbactam @ 1.5 u g/mL, piperacil-
lin ® 192 ug/mL & Fev 72,

219 ¥R® Klebsiella spp. ZFF3 % SEH| R MR BR K
WERTASLE, MICy it cefepime 28 0.125 ug/mL,
cefpirome %% 0.38 ug/mL, imipenem 3 X UF ceftaz-
idime 23 0.5 ug/mL D I§ & 72 - 720 & @ 7 H T,
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Table 1. Antimicrobial activity of 7 tested p—lactams against clinical isolates (1998)
Organism o MIC (ug/mL) MIC (ug/mL) Category (%)
Antibiotics
(no. tested) 50% 90% range S* R’

S. aureus oxacillin 0.380 0.750 0.064 — 2 100.0 0.0
(209) ceftazidime 12 16 4 - 64 34.9 0.5
cefepime 2 4 0.5 — 4 100.0 0.0
cefpirome 1.5 2 0.5 — 32 99.0 0.5
CP_SB* 2 4 0.75 — 12 100.0 0.0
imipenem 0.047 0.064 0.023 — 0.32 100.0 0.0
Coagrase—negative oxacillin 0.250 1.0 0.064 — 2 100.0 0.0
staphylococci ceftazidime 8 24 1.5 — 32 67.2 1.6
(189) cefepime 1 2 0.125 — 12 99.5 0.0
cefpirome 0.750 1.5 0.25 — 3 100.0 0.0
CP_SB 1.5 3 0.38 — 8 100.0 0.0
imipenem 0.047 0.094 0.016 — 0.5 100.0 0.0
E. coli piperacillin 3 192 0.38 — >256 77.8 12.6
(209) ceftazidime 0.190 0.750 <0.016 — 8 100.0 0.0
cefepime 0.047 0.125 <0.016 — 0.75 100.0 0.0
cefpirome 0.125 0.380 <0.016 — 1 100.0 0.0
CP_SB 0.250 1.5 0.023 — 16 100.0 0.0
imipenem 0.250 0.500 0.094 — 2 100.0 0.0
Klebsiella spp. piperacillin 12 96 0.6 —>256 78.5 9.6
(219) ceftazidime 0.190 0.500 0.025 — 32 99.1 0.9
cefepime 0.047 0.125 <0.016 — 12 99.5 0.0
cefpirome 0.125 0.380 0.047 — 48 99.1 0.5
CP_SB 0.380 2 0.047 — >256 97.7 1.4
imipenem 0.380 0.500 0.125 — 3 100.0 0.0
Citrobacter freundii piperacillin 6 >256 0.5 —>256 68.8 22.6
(192) ceftazidime 0.750 >256 0.064 — >256 75.8 22.1
cefepime 0.064 1.5 <0.016 — 24 99.0 0.0
cefpirome 0.190 6 0.047 — >256 94.8 2.1
CP_SB 1 32 <0.016 — >256 81.3 6.3
imipenem 0.500 2 0.05 — 6 99.5 0.0
Enterobacter spp. piperacillin 6 >256 0.75 — >256 67.6 25.1
(208) ceftazidime 0.380 >256 0.064 — >256 73.9 24.2
cefepime 0.064 3 <0.016 — 64 97.6 0.5
cefpirome 0.250 8 0.032 — >256 89.9 4.3
CP_SB 0.750 64 <0.016 — >256 84.1 10.6
imipenem 0.500 2 0.19 — 16 98.1 0.5
Indol—positive Proteus piperacillin 1 16 0.19 —>256 90.0 8.0
(200) ceftazidime 0.125 1.5 <0.016 — >256 95.0 3.0
cefepime 0.064 0.250 <0.016 — 32 99.0 0.5
cefpirome 0.250 0.750 0.023 — >256 99.5 0.5
CP_SB 1 3 0.19 — 24 99.5 0.0
imipenem 3 8 0.38 —> 32 74.9 5.0
Serratia spp. piperacillin 6 >256 0.5 —>256 68.0 22.3
(206) ceftazidime 0.380 3 0.047 — >256 92.2 6.8
cefepime 0.125 4 <0.016 — >256 92.2 5.8
cefpirome 0.190 8 0.047 — >256 92.2 6.3
CP_SB 1.5 >256 0.125 — >256 79.6 16.0
imipenem 0.750 2 0.199 —> 32 94.2 4.4
Acinetobacter spp. piperacillin 48 256 1.0 —>256 27.1 30.2
(200) ceftazidime 4 12 0.5 —>256 88.0 4.0
cefepime 2 16 0.125 — >256 84.5 8.0
cefpirome 3 64 0.38 — >256 81.0 15.0
CP_SB 2 6 0.38 — 192 99.0 0.5
imipenem 0.500 1.00 0.094 — 32 93.5 6.5
P. aeruginosa piperacillin 8 >256 0.25 — >256 80.6 18.5
(219) ceftazidime 1.5 16 0.125 — >256 86.8 8.7
cefepime 3 24 0.047 — >256 79.0 9.1
cefpirome 8 >256 0.25 — >256 51.6 27.2
CP_SB 4 64 0.19 —>256 78.0 11.5
imipenem 3 >32 0.25 —> 32 69.1 24.9

*cefoperazone/sulbactam (2:1), *susceptible,

‘resistance
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certazidime (0.5 ug/mL), cefoperazone/sulbactam (2
ug/mL), piperacillin (96 ug/mL) DNET, ZhZFh
0.9%, 1.4% B X1 9.6% OEG TSRO 57z,

192 ¥R D Citrobacter spp. @7 H21d cefepime B X
OF imipenem (2R3 A M EEMKIZERD H 13, MICw 2%
NN 15ug/mLBEU2ug/mLTholze ZOMD
PUREEIC L T, MICo DJEIZ cefpirome 2% 6 ug/mL,
cefoperazone/sulbactam %% 32 ug/mL, ceftazidime 3
X O piperacillin 2%>256 ug/mL ® AT, T4 it 2
NEN21%, 6.3%, 22.1% B &L U8 22.6% OE| £ T3l
bz,

208 tk @ Enterobacter spp. 2 X} 3 % MICy, I3,
imipenem %% 2 ug/mL, cefepime %% 3 ug/mL, cefpi-
rome 7% 8 ug/mL, cefoperazone/sulbactam 7% 64 ug/
mL, piperacillin 83 X U ceftazidime #%>256 ug/mL
DT, WHEHKROE AL 0.5%, 0.5%, 4.3%, 10.6%,
25.1%, 24.2% TdH o720

2008k @ 4 ¥ K — )V B % Proteus ® MIC,, I3,
cefepime @ 0.25 ug/mL S b - & b E N, D W T
cefpirome @ 0.75 ug/mL T v, WA 5k
Hix 0.56% OEEGTRD SNz LT, MICy DT,
ceftazidime (1.5 ug/mL) , cefoperazone/sulbactam (3
ug/mL), imipenem (8 ug/mL), piperacillin (16 ug
/mL) T& o 72, Cefoperazone/sulbactam (ZF3 % i
HARIZFED BN h o 7278, ceftazidime 121X 3.0%,
piperacillin 1213 8.0% DG Tl bkAFED b7z,

206 tRD Serratia spp. X3 % MICy IZEN TV 5
NEIZ, imipenem (2 ug/mL) 2 4.4%, ceftazidime (3
ug/mL) 2 6.8%, cefepime (4 ug/mL) 2 5.8%,
cefpirome (8 ug/mL) IZ 6.3%, cefoperazone/sulbactam
(>256 ug/mL) 12 16.0%, piperacillin (>256 ug/mL)
\2 22.3% DHEIE TR AT b7z,

200 ¥E® Acinetobacter spp. DEHHNIF 5 M
Bo B, MICoBXBEN TV D S O H» 5 HIC
imipenem (1 ug/mL) I 6.5%, cefoperazone/sulbactam
(6 ug/mL) 12 0.5%, ceftazidime (12 ug/mL) 2 4.0
%, cefepime (16 ug/mL) |2 8.0%, cefpirome (64
ug/mL) 12 15.0%, piperacillin (256 ug/mL) |2 30.2
% Td o7

219 ¥R D P. aeruginosa \ZxF L CTlE, MICy DN T
W % IH 12 ceftazidime (16 ug/mL), cefepime (24 ug/
mL), cefoperazone/sulbactam (64 ug/mL), imipenem
(>32 ug/mL), piperacillin(>256 ug/mL), cefpirome
(>256 ug/mL) TH Y, WHEHkOFGIEIZN LN 8T
%, 9.1%, 11.5%, 24.9%, 185% B L 1 27.2% TH
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Etest %, 3#/EVEETH Y, WET S L TR 2%
ERHAFHEZLELETT, H—oy FoREEH I
A MYy FTEREBS MRS E, EC ol T
BHUOBWEREHL I ENFTRETH LY. Lz25- T,
GEOY =L T2 2 TS Etest 253 &2 MR O
e LTRSS,

Al 5 S 72209 8k D E. coli B & U219 Bk
Klebsilella spp. DM IZEBERREEIEN -5 27 %
~v—+t (ESBL) MAEMMHFAT S EIEIZOVWTE R
TH bo 1D Klebsiella
cefoperazone/sulbactam # & UF cefpirome (Z3%F L T &
EMEZ R L7z 2@ Klebsiella spp. % [F%E L 72k 5#,
Z OWMRIL Kebsiella oxytoca T b Z ENH LM%
2720 K. oxytoca D721E, K1 & 54k L
DBEFIZT=FENTVE L-F 7 F~<—E¥IKEMHE
g, FEMAD L IEEHIEA L 7 2 A RPURHEIC
iyt %2 R g b DAFEET 5% S5 2 L7z K oxytoca
X, FRICEST A WRBENBWEEZ SN, SEO
#i R % NCCLS 23¢9 5 ESBLICKN T 5 A7) — =
7RO R BEIST 5 &, E. coli \27.7% (16 #%), Kleb-
siella spp. 125.0% (11#k) OW#kAH ESBL ALK T
HHLWHEMR D D L E 2 5N b, Yagi ™I, 1997 4
1A 5 199841 H F T2 196 Jiti ik 7> & I L 7
16,805 % DE. coli B X 19,794 % @ Klebsiella
pneumoniae DA 5 ESBLIZB LTl A& % 90 L
TWb, DR, E. coli T0.1%, K. penumoniae
T0.3% ODWHAPESBL Z AL Tz e @G LTw
5o SO F— %1%, AFRIZBT 5 ESBL FEAEMIE Yagi
5Ot Z X5 0 EE SRS S ), ESBL MR
BrOFEMZ &0, 553 SICFEMREN 2 02 % BED
HbHEEZ LN, 4E, ESBLEAKRTH S Z & H3EE
bNTRWROWNRE R TA L L, 16 kD E. coli 13 22
MEEEH 10 Jid% A5, 11 8D Klebsiella spp. & 7 ik
5o EES N, #iEo ESBL EAMDEED N S HkE
BRI NZDIZAMHRTH o720 RS F—Hiixd
SoHESNIZWKRICOWTIE, 7IAIFTu 7740
RISV AT 4= EFVERKE 2 EICXY), ok
T2 b LETHELEEZ BN, £V F—UB
% Proteus 1%, NCCLS O #i3%3 2 ESBLO R 7 1) —
SV OMRHMICIE > T, L L, SHOK
RERTVD L, 3.0% (64K 7° ceftazidime (/i1 %
R L7225, cefoperazone/sulbactam (2P #k X3 &
Nhhotzs TOFERIL, ceftazidime 122 R H
D9 b 5 #k% A ESBL EAM TH 2 WHEMEZ "k L
TWwad,

Ffufk B2k 7 70 AR F—Y#EET (ampC) %
AT 2 BWNMEETdH 5 Citrobacter spp., Entero-
bacter spp. B & U Serratia spp. i AmpC % K&

spp. #° piperacillin,
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T BTERMEND L. AEEE KREIZEET WK,
AK AmpC I[ZRE LR FH MR D 2 VI HE AL 7 =
A RPUREIZ W EZ R4, Ceftazidime (2% L C,
Citrobacter spp., Enterobacter spp. 3 & U Serratia
spp. D TN EN22.1%, 24.2% B £ ¥ 6.8% D BHKRH
NCCLS O IZ - S Llze & 2 A7, cefepime (2
fif 4 % 7R3 Citrobacter spp., Enterobacter spp. &
W Serratia spp. &, TNEN 0%, 0.5% B XU 5.8%
Lot 7 = AL IR LT S 512K <, imipenem
Db DI H o 720 Hiraoka 5L, cefepime D -
77 5= =BT 2RENLR, o7 o A% L K
LTI EREICBWTRWI L 2R L TWh, Bk
BT A28p-F 27 7 LEOMIC5bH5b L)
W2, WHRNTHREHZEBT 5720108 %R -T2
ZLABOBBIIEFIBNEEZ SNL, HE3kK, -
7y =YY 5 -T2 5 2EOLEME, 100 uM
BEOHKWREVIRESEA T THllE SN TE225, I,
AmpC IZH} 9 % cefepime D L H 12, f-F 7 ¥ ~—¥
ERBEOMOBAEDNE LD TRV ITIHKRETO
POBHEES B L, BERESD/ST X — 5 OFHliII137E
BBLETHE LEZHNS, Ceftazidime (2% L Thif
Pk % RS HERIC D cefepime BPIW R L-DIX, 2
D X9 7% AmpC IZx 3 2 BAEDIR S 32 DK TH
BLEEROND, B, GHT—F 2RI R0z,
13 ¥k ® imipenem (2%} L Tlif {4 % 7R3 Serratia spp.
IZB LT PCR & M\ C blanw— DB % KA T22%, By
WeBolDZZDI LD 2MOATH 5720 L72AT
> T, SZH5HEE N7z blawe— B D ceftazidime Mif 74
Serratia spp. (& IMP-1VUAMD -5 7 < —EB0id
DT PEREREIZ X 0 Wik 2 15 L2 Re S s v & & 2
bz,

200 D Acinetobacter spp. (X L TS 90%
U ETH o703, cefoperazone/sulbactam (99.0%)

# & 0¥ imipenem (93.5%) T# > 7z, —7Ji, piperacillin,
cefpirome, cefepime 3 & U ceftazidime (2%} L T,
ZhZN 30.2%, 15.0%, 8.0% B L 1M 4.0% OHET
T ERRAAEAE L zo T, 7T RAA, 7FACBLY
JIADDR) YBT3 —EiEbL I I TFTAB
DIEFR % AT 5 Acinetobacter baumanii (23 5
HFODH Y, ZOFEABZEOBINEREZ ) L
DGR ST 5,41, 2 kD cefepime, ceftazidime,
cefpirome 3 X U imipenem (28 L CHEEMMZ /R L7
WHRICBI L C, Serratia spp. O¥& & Ak PCR %
AT blane— DI Z RATZ. ZOKR, WThoW
ed 5 b blaww— DY 7 F N EBO LRl Lzhio
T, TROEOWHRICH IMP-1UADE-F 27 43— F
B B \ITHN DI PERERE I X 0 i %2 A L 72T we k2
weEz bz,

219 ¥kD P. aeruginosa \ZxFLTH o & bENLHIH
J1% R L7=2DIE, ceftazidime (&VE:: 86.8%) TH -7,
LUT, BMERRDS L0 % E & O E WIIEIZ, piperacillin (80.6
%), cefepime(79.0%), cefoperazone/sulbactam (78.0
%), imipenem (69.1%) ¥ X U cefpirome (51.6%)
TdH o720 Ceftazidime 3 & UF imipenem O [ 3 A 12 jiit
PR RS R 9 MAFE L7z SO DORiMkD 5, PCR
T blapwr— OBRERARTD, V7TV ERDI-DIF
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aureus 12 0.5%, 37 7 5 — ¥k staphylococci 12 1.6

Table 2. Variations in resistance patterns compared 1997 and 1998

Res1§t§nce Antibiotics Organisms Change of variation
variation

Increase piperacillin Enterobacter spp. 18.5—+25.1%
ceftazidime Enterobacter spp. 20.5—24.2%
cefepime Acinetobacter spp. 5.0— 8.0%
imipenem Ind. —Pos. Proteus * 1.0— 5.0%
Acinetobacter spp. 2.5 6.5%
Decrease piperacillin C. freundii 26.1—+22.6%
ceftazidime S. aureus 6.4— 0.5%
Coag.—Neg staphylococei** 15.4— 1.6%
Acinetobacter spp. 8.0— 4.0%
cephoperazone/  Enterobacter spp. 15.1—10.6%
sulbactam Serratia spp. 23.5—16.0%

*Ind. —Pos. Proteus: Indole—positive Proteus

**Coag. —Neg. staphylococci: Coagrase—negative staphylococci
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Evaluation of antimicrobial activity of [ -lactam antibiotics by Etest against
clinical isolates

Yoshikazu Ishii, Ling Ma and Keizo Yamaguchi

Department of Microbiology, Toho University School of Medicine, 5-21-16 Omori-nishi,
Ota—ku, Tokyo, Japan

Susceptibility to 7 p—lactam antibiotics, cefepime, cefpirome, ceftazidime, cefoperazone/sulbactam,
imipenem and piperacillin (for gram-negatives) or oxacillin (for gram—positives) was studied using a com-
mon protocol and method (Etest; AB Biodisk, Sweden) in 22 medical centers. No strains resistant to these
B-lactams except for ceftazidime and/or cefpirome were found in oxacillin—susceptible Staphylococcus
aureus and coagulase-negative staphylococci. In Escherichia coli, 12.6% of clinical strains were resistant
to piperacillin, while no strains were observed resistant to other antibiotics. All clinical strains of Klebsiella
spp. were susceptible to cefepime and imipenem. Isolates of Enterobacer spp. and Citrobacter spp. were
most susceptible to imipenem and cefepime. Isolates of Serratia spp. were more susceptible to imipenem
(4.4% resistance) , cefepime (5.8%) , cefpirome (6.3%) , and ceftazidime (6.8%) than other f-lactams tested.
Isolates of indole—positive Proteus were more susceptible to cefoperazone/sulbactam (0% resistance), ce-
fepime (0.5%), cefpirome (0.5%), and ceftazidime (3.0%) than other p-lactams tested. Isolates of Pseu-
domonas aeruginosa were more susceptible to ceftazidime (8.7% resistance) and cefepime (9.1%) than ce-
foperazone/sulbactam (11.5%), piperacillin (18.5%), imipenem (24.9%), and cefpirome (27.2%). These
results clearly indicate that emergence of resistant strains to cefepime is lower than other p—lactam antibi-
otics tested.



