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freundii (=% L Tid, cefepime 3 & Uf imipenem (2 (3R E#kAS#28 6 iz A2 - 72, Enterobacter spp.
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Y& =, KRFuMb, HEQWRHEMKB:, KM&AIHB
BURBE D 22 SHBEATBIN L 720 BHERBLIC B\ T 1996 4E
10 A~1997 4 3 HOMICEEE A & M S 7z, oxacil-
lin M Staphylococcus aureus, oxacillin Mt coagu-
lase—negative staphylococci, Escherichia coli, Kleb-
siella spp., Citrobacter freundii, Enterobacter spp.,
indole—positive Proteus, Serratia spp., Acinetobacter
spp., P. aeruginosa ® 10 i & 10 kT > 2 R &
L7ze %, EHETOHMINAERIZT XTER SR
UHBERORR L AR ZEERMEW LRI
Eftshi,

2. XHRIEH

EZRWBEICHBVTEtest A b v 7 (AB/S4 4571 R
7, Ao x—FV) FHCTENBRTURBRERELEL
720 XRIEH|IX, piperacillin(¥ 5 LB HE), oxacillin
(5 A[GtEHE), ceftazidime, cefpirome, cefepime,
cefoperazone/sulbactam (2: 1), imipenem & L7,

3. Etest (2 & 2 ¥FIRZMEDONESH B

Etest 2 b ') v 7, Mueller-Hinton 8 X (&
RIM-FavFrvr), REERHBEEKIITT
DREIFE—0y bOLDEFEHLZ. MAREBKIZ,
Mueller-Hinton ¥ XE#th % v TSR LA B0 2
o=—%, £HAEWIC 0.5 McFarland DiREIZ 2 5
XHICEE L7 FDOET% Mueller—Hinton X3 #b
Kyry—L290EFoHESE, HE3E®RIEL
oo CORMMERBEKRLI-EREH LICHRICKL L
Etest 2 b)) v 7 % BAHKICBsMT L, staphylococci (& 35
CC24 M, TOMOEMIX 35T T 16~18 KefE] 550
BCEELCHK TORNREFHILRE (MIC) fi%
FAB o 7o

BRRTHONLF— 7 IIRBREREBHEWEH
ET—HEEFL, BKRORE, EFRTHEARSERICH
LTEbLWERDLWETF— S IRAHZICBVTCHRES
SURABRIHRREBET, R)PBOONEK
DF— 53K L7

FRAROEWICH Y, FHICSMEXOERRESE
MEZD, FOEtest A M) v 7OERAE, HEFE
ZEESEORBRIIETAIXRTOTST P I—NIIDONWT
HEHA L. 612, TORBRTIIEMMR XTI
[f—2Za—>®DE. coli ATCC 25922, S. aureus ATCC
29213 B3 L V' P. aeruginosa ATCC 27853 D &Rtk %
A L CEABRZTHELZERT LI LIS DOEBKRICH
TA5MIC #HlE L THEERLITo . £/, M
DR EEELHRETLHNT, SHRICEERKRS LU
BMMLAREREL AT HSEKLEAA LR ORI ERIC
MIC # il L7 BtkiX, AIaRD 3 EHRIC S. aureus
ATCC 25923 N A - 4 B OB ERK L, BB %
B A+ 2 BkE LT TEM-188-5 2 57—
Y4 EETSE. coli ATCC35218 BLUXKET A+ 7

X % @ Ronald Jones ##¢ 4 5 5 5 & N7 M)E H) 12
AmpC 7f 5 B L T \» % Enterobacter cloacae SD-
AmpC, 7 ¥ ¥ ) viift: o Citrobacter diversus D-
11, BRIGRELRY -5y —YEHATIHE.
coli T-05, mecA WM S. aureus D~05, mecA HtE
? coagulase-negative staphylococci @ 6 Hi#k, At 10
Wik & 72,

B 1 oD i) S 2% 1k, MIC At & Mg S BH~
XL AEBME LA % Very major error, L
VEENDNEEZAHENMLE LA %L Major
error, MM F 23R P SEEHELHEL 7 HED
VI EDM DA % Minor error & HE L 7o

BRDT— 5 2 RATHICHh, BB L UMY
DTV KLY PIENCCLS DEMIZ L 7Aoo TH
& L7 (Tablel)o % 3B, NCCLS (I #\* T cefpirome
W TBTLAL 2R, v PRIRERTORVWOTERY
1< cefepime (ZXF 3 A A ERA L 7
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Fig. 1 CHEEEKRLAVIREOMRERT, S.
aureus ATCC 29213 (Zxf L Tt oxacillin, cefepime, ce-
foperazone/sulbactam A3 X TR E S h /- Bl O #WH
2L, 20O—H%IL 100% TH Y, imipenem N—HK
Rizbo b ENo7HbDD96.8% TH -7 E. coli
ATCC 25922 (2%t L T2 piperacillin (95.3%) % B¢ &
TRTONRERX M) v IHBE SN BBEOBE %L R
L, D — %K %(2100% T » - 72, P. aeruginosa
ATCC 27853 2%t L T i ceftazidime 3 X U cefpirome
D — H E H100% T » o /= A%, piperacillin,
cefepime, imipenem ?—¥ %% 96.9%, cefoperazone
/sulbactam X E SN/ BEE R L-HHKILSHED
95.3% TH o 1=

2. Mk oMERE

Fig. 2 ICHEM OB EREL AT . BIMKXMIZHBT

Table 1. The category of MIC value of NCCLS
MIC (ug/mL)
Antimicrobial agents

S I R
Oxacillin =2 - = 4
Piperacillin =16 32-64 =128

=64° = =128*

Cefepime =38 16 = 32
Cefpirome - -
Ceftazidime =8 16 2 32
Cefoperazone/sulbactam <16 32 = 64
Imipenem =4 8 2 16

*P. aeruginosa
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A RER R Table 2 ICF D TR L7

Oxacillin &% S. aureus 1% ceftazidime (I3 L TIi&
PEEHE SN BRI ERD 8.7%, L HESI N
bDA6.4% Tholzo ZOMOIEEI T L HE
XNBBHIEADON LD o720 MICo Z R THD L
imipenem M fH #30.064 ug/mL & b o & bENTH
D, X\ Toxacillin (0.5uxg/mL), cefpirome (2ug/
mL), cefepime B & U cefoperazone/sulbactam (4 ug/

(%)

mL), ceftazidime (24 ug/mL) DIHT&H > 7z,

Oxacillin &% coagulase—negative staphylococci (X
ceftazidime (BME: 45%, Mitth: 15.4%) %ZBR<$XT
DOEFIN L TEMEEZR L7 MICo 2 L TH B &,
imipenem DffiA%0.125 ug/mL & b o> & HFENTHY,
K\ Toxacillin(1.5 ug/mL), cefpirome (2 ug/mL),
cefepime (3 ug/mL), cefoperazone/sulbactam (4 ug/
mL), ceftazidime (32 ug/mL) DI TH > 7=,

E. coli 3 piperacillin {2 14.6% O WK WL R L
72%%, FOMOPIREEICH L THELRTHDIX0.5%
T & - 770 MICs & cefepime (0.125 ug/mL) 2% -
EHENTBY, K\ T cefpirome (0.25ug/mL),
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MPIPC PIPC CAZ CFPM CPR CPZ/SBT IPM Total
S. aureus u E. coli P. aeruginosa
ATCC 29213 ATCC 25922 ATCC 27853

(): Number of tests, NA* : not applicable

MPIPC : oxacillin, PIPC : piperacillin, CAZ : ceftazidime, CFPM : cefepime, CPR : cefpirome,
CPZ/SBT : cefoperazone/sulbactam, IPM : imipenem

Fig. 1.
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Fig. 2. Categorical accuracy: Etest results of 22 participants for 10 challenge
strains against 6 antimicrobial agents.



VOL.48 NO.7

BEEMRISHTDEA-52 5 L KDHMN

527

Table 2. Result of antimicrobial susceptibility testing

Strain (number of strains) MIC (ug/mL) % by category
antimicrobial agent 50% 90% susceptible resistant
S aureus (219 strains)
Oxacillin 0.6 0.78 100.0 0.0
Ceftazidime 16 24 3.7 6.4
Cefepime 3 4 100.0 0.0
Cefpirome 1.5 2 100.0 0.0
Cefoperazone/sulbactam (2:1) 3 4 100.0 0.0
Imipenem 0.047 0.064 100.0 0.0
Coagulase-negative staphylococci (173 strains)
Oxacillin 0.38 1.6 100.0 0.0
Ceftazidime 12 32 45.1 15.4
Cefepime 1.5 3 100.0 0.0
Cefpirome 0.76 2 100.0 0.0
Cefoperazone/sulbactam (2:1) 2 4 100.0 0.0
Imipenem 0.047 0.125 100.0 0.0
E coli (206 strains)
Piperacillin 3 >266 75.6 14.8
Ceftazidime 0.26 0.75 99.6 0.5
Cefepime 0.064 0.125 99.6 0.5
Cefpirome 0.094 0.25 99.5 0.5
Cefoperazone/sulbactam (2:1) 0.25 1.6 99.6 0.5
Imipenem 0.25 0.38 99.5 0.5
Klebsiella spp. (220 strains)
Piperacillin 12 48 77.3 7.2
Ceftazidime 0.25 0.76 97.7 1.8
Cefepime 0.064 0.19 100.0 0.0
Cefpirome 0.094 0.38 98.6 1.4
Cefoperazone/sulbactam (2:1) 0.38 2 96.8 2.7
Imipenem 0.25 0.5 100.0 0.0
C. freundii (180 strains)
Piperacillin 6 >256 70.0 26.1
Ceftazidime 1 >256 74.4 25.0
Cefepime 0.064 2 100.0 0.0
Cefpirome 0.125 4 96.1 1.1
Cefoperazone/sulbactam (2:1) 0.76 48 82.8 8.3
Imipenem 0.5 1 100.0 0.0
Enterobacter spp. (205 strains)
Piperacillin 4 >256 73.7 18.5
Ceftazidime 0.5 >256 7.6 20.5
Cefepime 0.094 3 97.6 1.0
Cefpirome 0.19 12 87.3 3.9
Cefoperazone/sulbactam (2:1) 0.75 128 82.4 15.1
Imipenem 0.5 1.5 99.5 0.5
Indole-positive Proteus (195 strains)
Piperacillin 1 64 87.7 8.7
Ceftazidime 0.19 0.756 96.9 0.5
Cefepime 0.064 0.19 99.5 0.5
Cefpirome 0.125 0.5 96.4 3.1
Cefoperazone/sulbactam (2:1) 1 3 97.9 1.5
Imipenem 2 4 92.8 1.0
Serratia spp. (200 strains)
Piperacillin 6 >256 68.5  25.0
Ceftazidime 0.5 24 88.0 9.5
Cefepime 0.125 4 93.0 5.0
Cefpirome 0.19 12 88.5 8.5
Cefoperazone/sulbactam (2:1) 2 >256 74.0 23.5
Imipenem 0.5 2 93.5 4.5
P. aeruginosa (219 strains)
Piperacillin 12 >256 63.5 20.1
Ceftazidime 2 32 83.1 11.4
Cefepime 3 16 83.6 9.1
Cefpirome 12 >256 49.8 27.9
Cefoperazone/sulbactam (2:1) 6 192 74.9 13.7
Imipenem 2 >32 74.9 22.4
Acinetobacter spp. (199 strains)
Piperacillin 48 >256 21.7 31.2
Ceftazidime 6 16 84.4 8.0
Cefepime 3 6 89.4 5.0
Cefpirome 3 32 83.4 12.1
Cefoperazone/sulbactam (2:1) 2 4 99.5 0.5
Imipenem 0.38 0.75 97.0 2.5
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imipenem (0.38 ug/mL) . ceftazidime (0.75 ug/mL),
cefoperazone/sulbactam (1.5 ug/mL), piperacillin (>
256 ug/mL) DITH - 7=

Klebsiella spp. (= %t 3 % MICy & cefepime (0.19
ug/mL), imipenem (0.5ug/mL) ¢ T, M
HEE T ARMRERD LN LD )i, D
NPT I D MICeo 13 cefpirome (0.38 ug/mL), ceftaz-
idime (0.75 ug/mL), cefoperazone/sulbactam (2 ug/
mL), piperacillin (48 ug/mL) ®MHT, #h¥h 14
%, 1.8%, 2.1%, 1.2%, OHETHERARD LN
7

C. freundii |3 Klebsiella spp. & [i] Bt cefepime &
& Uf imipenem (2%t 3 A it PE Wi AtiR0 H 13, MICy &
FhEFN2ug/mL, 1ug/mLTdhoro TFOMDILM
AR LTI, MICw O 722 NI cefpirome (4 ug/
mL) |2 1.1%, cefoperazone/sulbactam (48 ug/mL)
Iz 8.3%, ceftazidime (>256 ug/mL) 2 25.0%,
piperacillin (>256 ug/mL) (2 26.1% DO ¥4 TR
HRD LN,

Enterobacter spp. Ti¥MICy DEN7NHIC imipen-
em (1.5 ug/mL) T 0.5%, cefepime (3 ug/mL) T 1.0
%, cefpirome (12 ug/mL) 2% 3.9%, cefoperazone/
sulbactam (128 ug/mL) (2 15.1%, piperacillin (>256
ug/mL) 21 18.5%, ceftazidime (>256 ug/mL) i<
13 20.5% DEHRATEERL,

Indole—positive Proteus ® MICy i3 cefepime (0.19
ug/mL) A b o & b N, KR\ T ceftazidime (0.75
ug/mL) THH, ZhZFh 0.5%DREEI RO LIz,
LT, MICs OFEN-NEIC imipenem (4 ug/mL) 2 1.0
%, cefoperazone/sulbactam (3 ug/mL) 2 1.5%,
cefpirome (3 ug/mL) 2 3.1%, piperacillin (64 ug/
mL) (2 8.7% DEIG THIER 2D bz,

Serratia spp. Tid MICy DFEN72MHIZ imipenem (2
ug/mL) |2 4.5%, cefepime (4 ug/mL) |2 5.0%, ce-
fpirome (12 ug/mL) |2 8.5%, ceftazidime (24 ug/mL)
2 9.5%, cefoperazone/sulbactam (>256 ug/mL) |
23.5%, piperacillin (>256 ug/mL) 2t 25.0% @ &l
A THEREPRD LIz,

P. aeruginosa T i3 MICs @ # 1L 72 M I cefepime
(16 ug/mL) 2 9.1%, ceftazidime (32 ug/mL) IZ 11.4
%, imipenem (>32 ug/mL) IZ 22.4%, cefoperazone/
sulbactam (192 ug/mL) 2 13.7%, piperacillin (>256
ug/mL) 12 20.1%, cefpirome (>256 ug/mL) (= 27.9
%DEE THHER RO 5N/,

Acinetobacter spp. T ix MICs ® 1 41 72 I§ I imi-
penem (0.75 ug/mL) IZ 2.5%, cefoperazone/sulbac-
tam (4 ug/mL) 2 0.5%, cefepim (6 ug/mL) 2 5.0
%, ceftazidime (16 ug/mL) i 8.0%, cefpirome (32
ug/mL) IZ 12.1%, piperacillin (>256 yg/mL) iZ 31.2

% DU A THHVER A TRD L7,
1. # L.

AAEBLEEL XV TOH—~X( 5 ADEM
i&, cefepime XIZ L ETE -5 2 % ARHIAEMT
OIRDM: B L VUM BRI D BRI TH o720 K
WA R XMt Bz, bo b bEELEILIRTRT
DRI BTl 7T b 2= & D HBUEARIES
N7 fikETh b, S6I2, MEHiENMET, TOMR
MMM s B EABELVWEELLNS. LEOW
Pid e, Alld Etest (2 & A —~XA T Y AER~AT
SoJik, F—Oy bOMEEH SN/ T4 AT LK
WX AL ESANTEZOBRTHHIEHHMEREH
B EMNIREE e Do X612, SRIIMIER N O Ri%k
bl gy bobDEH LN LHAA L, Etest DEK
YoM T 2 F v 2 biTol. EDOME, WTFhORKR
ThH, WEBHEKICEDON-MICH,LKE (SN
aokizEhnehor, LaL, 3MRICHE VT Major
MEHNRELA, ChHIdEtest D74 X7 2800
TVWABHORAMBNIZEZLNTHA ) Z LMY
BOBENI LB EINI, Lo T, SEIIIEDEH
R L Etest & OHMMEICRT a3 TTb %y
o7:7%, Etest 3FRMORFLHETHHLDLHR
Y (VA

SExRE LY 5 LEERTH 5 oxacillin BiES.
aureus 3 & Uf coagulase—negative staphylococci (21X
SEAV - HE ¥ Tid ceftazidime A Z W ERIZZE D
LNz do e KIZ, E. coli ® piperacillin {284 5
14.6% ORI IE, X=YVF—¥OKBREAEDHLV
2t 770AK) F—E¥ORKREEHLVIZEOWMAHIZ
oTbrbahtEz60n5% LaL, £hls
DHEECHT IMEEHIIERGREEERYN -5
T —¥DOELEHLVIIBAIMPOELIZL D bDE
%z b b, Klebsiella spp. DM (213 Klebsiella
pneumoniage PREELIZI—FENTwBER=VY T
—YORBREAICIZLDLEThTVELEEXILN
%%, LML, Klebsiella oxytoca iZt3 Koxy &I T
WHEBERBRENDIEVE-F I I —ENFETHI
B, FOMELBETEL V. LA L, SHIORHT
imipenem & 3tiZ cefepime (ZX 3 AR HEOFELL
Mokl LREFEBIETELNOEER S,

C. freundii i % L T b imipenem # X U cefepime
PAOHEE I IREEASHE L Tz, £DORERC
freundii D37 70 AR F—EE2KRIZE
ETH2HRBRMBEEL, ThODBEKRIIESDBE-F7 %
LRMBEECHEEZARAT I EAS ATV B,
Imipenem (3t 7 7 @ AR F—HICRELRDTREE
OHBEFLWI LREZHICTFHENSG, 40, €724
FIMEED 1D TdH 5 cefepime (23§ HREH D HBA
NAD SN oFEHEL LT, Hiraocka H358&E L
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TV RERICHBIT S cefepime DK E M
VEDRHELEXOND, Thbh, HENTOHMNK
WER, BEL-T 2 s —PIEMEMNET S & &
RT52BELEHBTALEDOTR, SDL)RiRE
THONEED -5 7 ¥ — Lo T2 REM L LK
T 5 & cefepime T EbOTRELZDTH D, & DM
&), SEIOH—XAL 5 RATC. freundii (TN
BROONLEh -l FEX TS, T4, C freundii
ERBICE 77O AR +—E % K4 T 2 Enterobac-
ter spp. (CBIL T, cefepime (Z[F DMt A S fhod
7 2 AFKRIEEE LB L TRHENOBBAEIE LD
& # z b 172, Indole—positive Proteus (2% L T b
cefepime (203 % MM 12 99.5% & O EKKIIHT B
BRUEWE D EHFEELA, Serratia spp. DM TEE
LWHTH B Serratia marcescens bt 7 70 XK+
—CE3ELETLHMTHLDT, cefepime XD+t 7
T ARIEEE BT LBECHEERLRLAEELS
Nhd. P. aeruginosa \SX L TH o & bRHEEIEH -
7D % cefepime TH %, TNRHLLT, 770
KV F—E¥OKBREAEA, % 6 U imipenem B I1CH
5¥43D2K ) voRBOMEDOEREZ T 2v
cefepime DIEICL b DL EZ LN D,
CNODBRIEHRDEBTUERBERE, HALOH
HEL T2 1994 EFORK T MO B THRBRRR L
H#$ % L, methicillin B, 3% b b oxacillin &
SHDS. aureus B & U coagulase-negative staphy-
lococci (22T, SEIDE R TiE MIC BV HE%
RL7 E. coli I22\TiX, cefepime, cefpirome 3 &
U ceftazidime (2 T A MHEEAALN TV NI L E
gL, SEOKE TiE 0.5% OB 225 BPEE A
K X 17z, Klebsiella spp. @ cefepime 3 X U cefpi-
rome DEZHICIXFEE T REHRITA LN Z VAL,
ceftazidime (24 L TIXEZHOE T A LNz,
Citrobacter spp. 3 & Uf Enterobacter spp. (213 1994
SEIZBWTH EHE T ceftazidime MM AA ST
72%%, MICs i THET % & ceftazidime D BTN E
THEmAD b b, P. aeruginosa \Z2W T,
cefepime B & UF ceftazidime @ &5 (T EL L 72 B
TdH o725, MICk OB NS, SEOARBREHETIE
imipenem W 4 & OWINER AHER S Tz,
UEoERDPS, 77 0BHE»L 77 ARMREICE
% % C cefepime IBLEVHEN AL TE Y, BAM
ERcB T AaREEOHMBRIEINR=V) Y RAREDH LV

Rt 7 ARMAK LML TEVLDEEZ LN L,
X 51, P. aeruginosa |8 L Tid~R=v) v R, &
7 1. bR 6 U imipenem & JEME L T & w1 M i
HLMOAE S AL SN, L L, TR
WAEMARBL L T A 3B LMD ED
b, 8HIIZDE) =L T A% L TE/T
LULENBDLLEERZT VA,
X 13
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against clinical isolates
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A nationwide epidemiological survey of the susceptibility of clinical isolates to beta~lactam antibiotics
including cefepime was performed in order to assess the emergence of resistant strains in Japan.
Susceptibility to 7 beta-lactam antibiotics, cefepime, cefpirome, ceftazidime, cefoperazone/sulbactam (C/
S) , imipenem, and piperacillin (for gram—-negatives) or oxacillin (for gram—positives) , was studied in 22
medical centers, using a common protocol and method (Etest; AB BIODISK, Solna, Sweden). Inter- and
intra-laboratory variations were evaluated by analysis of quality control strains, and the results
demonstrated good reproducibility. No strains resistant to any of these beta—lactams except for ceftazidime
were found in Oxacillin~susceptible Staphylococcus aureus or coagulase-negative staphylococci. In
Escherichia coli, 14.6% of the clinical strains were resistant to piperacillin, while only 0.6% were resistant
to any of the other antibiotics. All clinical strains of Klebsiella spp. and Citrobacter freundii were
susceptible to cefepime and imipenem. Isolates of Enterobacter spp. were most susceptible to imipenem (0.5
% resistance) and cefepime (1.0%). Isolates of Serratia spp. were more susceptible to imipenem (4.5%
resistance) and cefepime (5.0%) than to the other beta—lactam antibiotics tested. Only 0.5% of indole—
positive Proteus were resistant to cefepime and ceftazidime. Isolates of Pseudomonas aeruginosa were
more susceptible to cefepime (9.1% resistance) than to ceftazidime (11.4%), C/S (13.7%), piperacillin
(20.1%), imipenem (22.4%), or cefpirome (27.9%). These results clearly indicate that emergence of
strains resistant to cefepime is less of a problem than for the other beta-lactam antibiotics tested.





