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199698 fE IR L& h 57 M & M 7: 19 B M (methicillin-susceptible Staphylococcus aureus, Staphy-
lococcus epidermidis, Streptococcus pneumoniae, Streptococcus pyogenes, Escherichia coli, Klebsiella
pneumoniae, Haemophilus influenzae, Moraxella (Branhamella) catarrhalis, Citrobacter freundii,
Enterobacter cloacae, Enterobacter aerogenes, Proteus mirabilis, Proteus vulgaris, Morganella mor-
ganii, Serratia marcescens, Pseudomonas.aeruginosa, Burkholderia cepacia, Acinetobacter spp. #
& U Bacteroides spp.) 523 #kiZ#t3 % cefepime (CFPM) * &t 7 ¥ oHidEHhEMEL, CFPM ®%E
R 1985-87 ESME N Eh & HBIRF L 7o SEOKEKTIZT MY REICH L T ceftazidime (CAZ)

(MICw; 12.5 ug/mL) 2BV O ERIIEN - HEHN %R L (MICw; =0.025-3.13 ug/mL), D
MICy fi 12 1985-87 EFMB O TN L ZIZFEBETH o 7o E. coli, K. pneumoniae |25 ¥ BN
CFPM >cefpirome (CPR) = cefozopran (CZOP) >imipenem (IPM)>CAZ>piperacillin (PIPC) ® M
IZENR TV 7z, C. freundii, E. cloacae 28T CAZ WftEHIZEh£h 133, 16.7% THh > 7-%%, CFPM
L IPM 23 B ERIZEAD o 72 P. aeruginosa 2% L CFPM, CZOP, CAZ, IPM 22 iZREEOH
WHER LA, S. marcescens 1 %A IPM (2% L T MIC 2% 100 ug/mL T 0, T D#kiZ metallo-enzyme
REEL T/, $7:, E. coli 82HDOLMICESBLELAEMN2H]BOLN, o 2HKIIFA—KEREL Y
DLMETHY, PFGE BIRNIEF 1y — Y &RL, F—#MXRATEEL TS EEEHN SR,

4E ) CFPM OHE % 1985-87 F IS N BRI TAEN LMY HE, WThOBEIIHLT
LREHOBETIIZDONT, 72, NCCLS DEHICL Z2HETHRUEIME,»o0 ULOKERH,S,

CFPM i3V HEH L B L-T7 7 47— ¥ I THRER LML, MBI LISVWERELTSHRLEK
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) VR 423K H (penicillin-resistant Streptococcus pneu-
moniae, PRSP) I2B1F2ZAREHEOHBEC, 77 sBH%
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1. EREHF

Cefepime (CFPM, 7Y A b NVRAX—X A2 4 7),
cefozopran (CZOP, RH¥ M T %), cefpirome (CPR,
HEHHERNE), ceftazidime(CAZ, HE Y 527 V), cefo-
taxime (CTX, #483), piperacillin(PIPC, =it),
imipenem (IPM, EERE) OHHOHL I ZER %
R L7
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2. AWK

1996 £ A & 1998 £ | £ [E] 5 i B D B R b Hk A & 53
MEXh/: 19 I 623 BREMA L 7.

3. B/NRHEMILRE (MIC) DRIE

BAR{LEMEERRNREHILRE (MIC) @ik
(ERERFERE) (L, MIC ZillE L 2zo BN
EREREEHM L L T sensitivity disk agar-N (SDA, MH
ERKEH, BAKME) ¥ 7, Streptococcus pneumoniae,
Streptococcus pyogenes, Moraxella (Branhamella) ca-
tarrhalis 1213 6% 7 < [RABHE MM SDA %, Haemo-
philus influenzae (21 6% ™ < BLMRME M A0 SDA + =
IL— MEMEEALA, £/, MAKNEICIZGAM X
R (BAKNE) LRV,

4. B/PKRERE (MBC) Dl

2 R TR OB IEH] & & U sensitivity test broth
(STB, HANE) (KRB %4 10° CFU/mL 2% 5 &
IR, 35T 20 BFME MM, MICRBIEL . £
D%, BREOAON L H o 255 MMD 10 uL & X H &
0 SDA (S M, BHRHERFauv-——0BHLILD
o 7oR/NERIME % MBC & L7,

5. VA7 4 -V FERKE (PFGE)

Escherichia coli, Citobacter freundii, Enterobacter
cloacae, Enterobacter aerogenes TFl—Ridk & ) [FB¥
BICHEO CAZREEMRI S W BE, VT4
— NV FEXKE (PFGE) (2& ) HIFREBEFEIC X 5 DNA
YRR EIT oz B # % STB T35C — A i %1%,
Z01mLA 5 B & % B YR L 1% InCert agarose
(FMC) IZREZVE— N FIZHLAABED . ZDY
VTS T %YV F— L% &L lysis solution (1M
NaCl, 0.1 M EDTA, 10 mM Tris-HCl, 0.5% Brij 58,
0.2% deoxycholate, 0.5% Sarkosyl, pH8.0) ® 7 #
IZAN, 37C T1RMRE, BE 3¢/, &5I2 prote-
inase K (FIt#%E) % &t ES solution (1% sarkosyl,
0.25% EDTA, pH8.0) (2%&# L, 50C T 15-20 B
K&, 7zAX B%HILL /2%, 1 mM phenylmethyl-
sulfonyl fluoride (PMSF) %# &t TE (10 mM Tris-1
mM EDTA, pH 8.0) buffer ¥ T, FiR, 4EMRGS
¥ proteinase K # 8% L7z, TE buffer (pH 8.0) T¥
WAEL Y VTS V2 BRKBICHEATAKE S(124)
Wi, HIREFFEBUGH buffer iI2BL, 1 75770 10
units D Xba I VT 37C —HBERIEZIT- 72
XIZ100 mM EDTA (pH8.0) #Mx TRIE% LD
TNVT 7 7% kB 1% Gold Agarose (FMC) (235
A, CHEF Mapper (Bio-Rad) ([ TEAXE 24T
7eo KEMRTH, TF Vv a7u<4 FTREBL, B4
KXTCEEEH- 7

6. B-F775<v—YEARLZFDPCREIZL 58
#r

PCREBIUVHEH IS A v —IAFZLOBEYB L

UREFSDREDIZ Lol Thbh, —BEEL
7R 2 AROK ISR L, 1007C 10 £ Hn# & 12,000
rpm 5 5+Mi&.L L, 0 Lik5uL % PCR O#% DNA
ELTHAL?, DNADHMBRIE &AL, MENE 4T
14, 7=)r765TC14, MRKET2C1F3T30Y
42 ViFo7:c PCRAEYK, THO—-AYVERNWT
REAKBET, TF Y4709, FTREBEL
pAgs
I & R»

1. EBRERSMEMRICNTHCFPM AR LOHET AP
-7 7% LREOAMS

Tables 1~4 | %& M #i ® MIC 7% % MIC-range, 50
%MIC (MICw), 90% MIC (MICw) T/ L 72 Tables
1~4 DERF)IC 1986-87 IR & D 5T S h7-dik
2%+ % CFPM, CAZ, CTXOMIC. 2 & 6™, #
SYORIDOBEMEDFIAL,

1) 75 LM%ERE (Table 1)

AF ) v B2 Staphylococcus aureus (MSSA) 72
¥ X U Staphylococcus epidermidis (MSSE) 62 &%
& S. pneumoniae 62 ¥ 15 £ U°S. pyogenes 29 kD ¥
NENIIHT S MICo LB TIZIPM Ab o & bk,
DWTCCPR THo7z, HHKEKICHT S5 CFPM D MICy
(¥ 3.13, 1.56, 0.20 3 X U°0.025ug/mL TH > 7zo —
%, CAZ ® MICw iz € h #h 125, 125, 3.13, 0.20
ug/mLTHNE4 Rt 7 2 A REICHRABEHHH
Molce —H, 1985-87 FE I HE S h7: CFPM ®% U
O MICw 2L ¥ ¥ 5 L S. epidermidis Tit CFPM,
CTX, CAZ\IX$2BZHENME L, S. pneumoniae
TIECAZ, CTXICHTDMICo M LERLTVWARET
Hotlze

2) 77 LKHHE (Tables2~4)

E. coli 82 ¥k, K. pneumoniae 83 ¥iZx¥ 5 &Hith
EOMICo DB TIICFPM AW B M & b 0.05ug/
mL & o & %N, CZOP, CPR, IPM i1 0.05-0.10
ug/mL EZIZRIETHoo CHICH L, CAZIZ
0.78, 0.20 ug/mL, CTX {2 0.39, 0.10 ug/mL T & -
720 1985-BTENDRERK R L BT B L E. coli T}
CAZ,CTX O MICs M ETF LR LTV L Bbhi,
LoL, CFPM OBl IZENATE ), WEMIcHL
T 1985-87 £ L DHK T L ERRTAD L h o 7o, Fig
1 E. coli &£ K. pneumoniae ® CFPM & CAZ £
MIC #iB %7/~ L7z CAZ iZ 100 ug/mL ® MIC #i% 7R
FHEKAE. coli T 2#k, 50 ug/mL OD#H%ASK. pneumo-
nice T1HBEH I e LML, ThonB&KICHT
%5 CFPM o MIC (2 0.78, 1.56, 3.13 ug/mL & CAZ
WCHARBWEZR LS

C. freundii 60 % 3 & U'E. cloacae 60 ¥ \= %t 4 %
CFPM @ MICy 1% 0.39-0.78 ug/mL T & b, 1985-87
FEOBRBEKLREAAL TV 2Hd o7z, Fig.2i2C
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Table 1. Antibacterial activity of cefepime and reference drug against gram-positive clinical isolates

Organism MIC (ug/mL)
Drug
(No. tested) range 50% 80% 90% (1985 - 87)"
Methicillin-susceptible cefepime 0.39-38.18 1.56 8.13 3.13
S aureus (72) cefozopran 0.39-1.56 0.78 1.56 -
cefpirome 0.20~-0.78 0.78 0.78 -
ceftazidime 3.13-12.8 6.25 12,5 12.5
cefotaxime 0.20-38.13 1.56 3.13 3.13
piperacillin 0.39-25 1,56 6.25 -
imipenem %0.025 =0.025 £0.026 -
Methicillin-susceptible cefepime 0.20-3.13 0.78 1,56 12.6
S epidermidis (62) cefozopran 0.10-1.66 0.39 0.78
cefpirome 0.10-38.13 0.20 0.78
ceftazidime 1.56-12.5 6.26 12.6 25
cefotaxime 0.20-6.25 0.78 3.13 12.5
piperacillin 0.10-3.13 0.78 3.13 -
imipenem %0.025-3.13 £0.026 0.20 -
S pneumoniae (62) cefepime 0.018-0.78 0.10 0.20 0.10
cefozopran 0.025-0.78 0.10 0.20 -
cefpirome 0.006-0.39 0.05 0.20
ceftazidime 0.10-25 0.78 3.13 0.39
cefotaxime 0.006-0.78 0.05 0.20 0.025
piperacillin 0.013-3.13 0.05 0.78
imipenem =0.003-0.20 0.006 0.05
S pyogenes (29) cefepime 0.013 - 0.025 0.025 0.025 0.025
cefozopran 0.025-0.05 0.025 0.025
cefpirome 0.006 - 0.025 0.013 0.013
ceftazidime 0.10-0.20 0.20 0.20 0.20
cefotaxime 0.006 - 0. 025 0.013 0.013 0.025
piperacillin 0.05-0.10 0.05 0.05
imipenem =0.003-0.006 =0.003 0.006 -

*MICx against clinical isolates in 1985-87: Masuyoshi S, et al. Chemotherapy 39(S-2): 1, 1991

* — Date not shown

freundii £ E. cloacae ® CFPM & CAZ & ® MIC @
HBE %R L7 C. freundii Tix CAZ I 100 ug/mL LA
Lo MIC fli% /R ¥A 7B, E. cloacae T3 4 Br5TRE
Ehize ThOoOEKICKH T 5 CFPM O MIC I E.
cloacae ® 1 %% BT 0.39, 3.13ug/mL TH H, CAZ
WEE IS 5 CFPM BN HE N MR E N7 E.
cloacae 75 CAZ, CFPM {Zxf L T 3.13, 12.5ug/mL
& >100, 100 ug/mL %/R¥ 2 KRATRES N7z —TF,
IPMizChon@EMEICH L TERZHAENZARL
E. aerogenes 57 ¥kIZXf3 % PIPC, CAZ, CTX ® MICy
1T MICs 2K X<, 125-100ug/mL 2L L% 7R L
7

Proteus mirabilis 58 %® % H 2 CTX, PIPC, IPM
? MIC 7% 25 ug/mL OEH 1 R S22, COH
¥ lo %t 3 % CFPM, CZOP, CPR B & UF CAZ » MIC
i3, #Fh#h3.13, 156, 3.138 X °1.56 ug/mL T
HEWEERLZ. 72, IPM O MIC O#EHIZ 0.2
25 ug/mL & HBIRIIRIL V&R TdH o 720 Proteus vul-
garis 36 % (2% 3 % MICx 12 PIPC % B { & 3.13 ug/
mL T Td o 7243, CZOP iZ 50 ug/mL ® MIC i %

R L BRFFIE L 72 M HIIX 5 CFPM @ MICw
i%, 1985-87 EMEHE L 1ZIZFEEED 0.10-0.20 ug/mL
THholz,

Morganella morganii 50 #\2% L T PIPC % B < %
HiZENT-ENZ R L 7. %12 CFPM (2 MICy »%
0.025 ug/mL LT & 1985-87 E53 bk & R BRI -
BN ERLZ LA L, CTX % CAZ Ix L T 125,
25 ug/mL @ MIC 277§ B#RA* 1 BRIk S ho e,

Serratia marcescens 78 BRIZX 3 5 ZEF OME S 12
CFPM, CZOP, CPROWVWTFNIZHWHEEZ R THA2
W&z, £/, IPM 2% LT MIC #£ 100 ug/mL
EIRTHRE 1RSSR,

Table 3 127" ¥ & 912, H. influenzae 91 BRIZH LT
13 CTX, CPR OHEIAENTE Y, MICw id 0.05,
0.10 Th o 7:o —F4, IPM ® MICs, MICs i1 0.78, 3.13
ug/mL & EDHE I IZMWHN T2 720 M. (B.)
catarrhalis 39 ¥R IZ % L TIZ IPM, CAZ MBI - H
N%RL, €0 MICy i 0.10, 0.20 ug/mL T - 72,

Table 4 |Z Pseudomonas aeruginosa %3 U 3 #ifE
158 BkD#ER % /R L 720 P. aeruginosa 73 #RiZxt¥ 5%
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Table 2. Antibacterial activity of cefepime and reference drug against gram-negative clinical isolates

Organism Drug MIC (ug/mL)
(No. tested) range 50% 90% 80% (1985 - 87)"

E. coli (82) cefepime £0.025-1,56 £0.028 0.05 0.05
cefozopran %0.025-1.56 0.05 0.05 =
cefpirome =0.025-1.56 =0.025 0.06 -
ceftazidime 0.05 - 100 0.10 0.78 0.20
cefotaxime =0.026-1.56 0.05 0.39 0.10
piperacillin 0.39->100 1,56 25
imipenem $0.025-0.20 0.10 0.10

K pneumoniae (83) cefepime <0.026-3.13 50.025 0.08 0.05
cefozopran =0.025-6.25 0.05 0.10 -
cefpirome =0.025-1.66 =0.025 0.10
ceftazidime <0.0256-60 0.06 0.20 0.20
cefotaxime =0.026-26 %0.025 0.10 0.10
piperacillin 0.39- >100 3.13 12.5
imipenem 0.056-0.78 0.10 0.10 -

C freundii (60) cefepime =0.0256-3.13 =0.025 0.39 0.39
cefozopran 50.026-12.5 0.06 1.566
cefpirome s0.026-6.26 50.026 1.56 -
ceftazidime 0.05->100 0.20 100 50
cefotaxime =0.025-100 0.10 25 25
piperacillin 0.78~ >100 1.56 100
imipenem 0.06-0.78 0.10 0.20

E. cloacae (60) cefepime =0.025-100 =0.025 0.78 0.78
cefozopran <0.025-100 0.10 3.13
cefpirome =0.025-100 0.05 3.13
ceftazidime 0.05- >100 0.20 50 50
cefotaxime =0.025- >100 0.20 100 25
piperacillin 0.78->100 3.13 100 -
imipenem 0.05-0.39 0.10 0.20 -

E aerogenes (57) cefepime =0.025-1.56 =0.025 0.20 -
cefozopran =0.025-6.25 0.05 0.39 -
cefpirome s0.025-3.13 0.05 0.39 -
ceftazidime =0.025- >100 0.10 25 -
cefotaxime =0.025-100 0.10 12.5 -
piperacillin 0.10- >100 3.13 50 -
imipenem 0.05-0.78 0.20 0.39 -

P. mirabilis (58) cefepime =0.025-3.13 0.05 0.10 0.10
cefozopran 0.10-1.56 0.20 0.20 -
cefpirome =0.025-3.13 0.05 0.10 -
ceftazidime =0.025-1.56 0.05 0.10 0.10
cefotaxime =0.025-25 =0.025 0.05 0.05
piperacillin 0.20-25 0.39 1.56 -
imipenem 0.20—-25 0.39 1.56 -

P. vulgaris (36) cefepime <0.025-1.56 0.05 0.10 0.20
cefozopran 0.05-50 0.20 0.78 -
cefpirome =0.025-12.5 0.10 0.39 -
ceftazidime =0.025-0.78 0.05 0.10 0.20
cefotaxime =0.025-12.5 =0.025 0.10 0.78
piperacillin 0.20-100 0.78 12.5 -
imipenem 0.20-3.13 1.56 3.13 -

M. morganii (50) cefepime =0.025-0.05 =0.025 =0.025 0.05
cefozopran 0.10-3.13 0.10 0.20 -
cefpirome =0.025-0.39 =0.025 0.05 -
ceftazidime 0.05-25 0.10 0.78 0.78
cefotaxime =0.025-12.5 =0.025 0.78 0.78
piperacillin 0.39-100 0.78 3.13 -
imipenem 0.10-3.13 1.56 3.13 -

S. marcescens (78) cefepime =0.025-100 0.05 0.78 1.56
cefozopran 0.05- >100 0.10 0.39 -
cefpirome =0.025- >100 0.05 0.78
ceftazidime 0.05- >100 0.20 1.56 1.56
cefotaxime 0.05- >100 0.20 6.25 6.25
piperacillin 0.39- >100 1.56 25 -
imipenem 0.10-100 0.20 0.39 -

“MICx against clinical isolates in 1985-87: Masuyoshi S, et al. Chemotherapy 39(S-2):1, 1991*

¥ — Date not shown
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Table 3. Antibacterial activity of cefepime and reference drugs againat clinical isolates of
Haemophilus influenzae and Moraxella (Branhamella) catarrhalis

Organism b MIC (ug/mL)
(No. tested) e range 50% 90%  90% (19865~ 87)"
H. influenzae (91) cefepime <0.028-0.78 0.10 0.20 0.10
cefozopran <0.025-6.25 0.10 0.78 -v
cefpirome %0.026-0.39 0.05 0.10
ceftazidime =0.025-0.78 0.05 0.20 0.10
cefotaxime 50.025-0.39 50.025 0.05 0.013
piperacillin 50.025-25 50.025 1.66
imipenem 0.05-12.5 0.78 3.18
M. (B.) catarrhalis (39) cefepime 0.10-1.66 0.39 1.56
cefozopran 0.05-3.13 1.56 3.13 -
cefpirome =0.026-1.66 0.78 1.56 -
ceftazidime 20.0256-0.20 0.05 0.20 -
cefotaxime =0.0256-0.78 0.39 0.78 -
piperacillin =0.026-0.39 0.10 0.39 -
imipenem 0.026-0.10 0.05 0.10 -

*MICsw against clinical isolates in 1985-87: Masuyoshi S, et al. Chemotherapy 39 (S-2): 1,1991"

* - Date not shown

Table 4. Antibacterial activity of cefepime and reference drugs against clinical isolates of other gram-negative

rods
Organism D MIC (pg/mL)
(No. tested) e range 50% 90%  90% (1985 -87)"

P. aeruginosa (73) cefepime 0.20-100 1.56 12.5 12.5
cefozopran 0.20- >100 1.56 12,5 -v
cefpirome 0.39- >100 6.25 50 -
ceftazidime 0.20- >100 1.56 12.5 12.5
cefotaxime 0.78 - >100 12.5 >100 100
piperacillin 0.20- >100 3.13  >100 -
imipenem 0.20-50 1.56 12.5 -

B cepacia (33) cefepime 1.56 - 50 6.25 256 12.5
cefozopran 3.13->100 6.25 100 -
cefpirome 3.13-100 6.25 100 -
ceftazidime 0.39-100 1.56 50 3.13
cefotaxime 1.56 - 100 3.13 50 12.5
piperacillin 0.39-50 1.56 12.5 -
imipenem 0.78->100 6.25 25 -

Acinetobacter spp. (52) cefepime 0.39-50 3.13 12.5 -
cefozopran 0.20-100 1.56 25 -
cefpirome 0.39-100 3.13 26 -
ceftazidime 0.39-100 3.13 12.5 -
cefotaxime 0.78-100 12.5 25 -
piperacillin 0.78 - >100 12.5 50 -
imipenem =0.025-25 0.10 0.39 -

Bacteroides spp. (36) cefepime 6.25- >100 100 >100 >100°
cefozopran 3.13- >100 100 >100 -~
cefpirome 6.25- >100 50 >100
ceftazidime 6.25- >100 50 >100 >100¢
cefotaxime 0.39->100 6.25 >100 >100°
piperacillin 0.78 - >100 12.5 100 -
imipenem 0.05-6.25 0.20 0.78 -

*MICs against clinical isolates in 1985-87: Masuyoshi S, et al. Chemotherapy 39 (S-2): 1, 1991

°® — Date not shown

9MICso against clinical isolates in 1985-87: Jin C, et al. : Chemothrapy 39(S-2): 28, 1991
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Fig. 1. Susceptibility plots of Escherichia coli and Klebsiella pneumoniae
strains. The susceptibility to cefepime and ceftazidime is plotted.

(ug/mL)
>100

100

50 l

25

12,5

6.25

3.13

1.56

Ceftazidime

0.78

0.39

0.20

0.10

0.05

=0.025

= 0.025 0.05 0.10 0.20 0.39 0.78 1.56 3.13 6.25 125 25 50 100 >100
Cefepime (pg/mL)
e C. freundii
o E. cloacae
Fig. 2. Susceptibility plots of Citrobacter fruendii and Enterobacter

cloacae strains. The susceptibility to cefepime and ceftazidime is
plotted.
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MICy & CFPM, CZOP, CAZ TCHIEERTH hH CTX I
KRTREFRMEERLA. 72, ShOoDORKICHT S
MICy (% 1985-87 EFME D EN L REETH o 2o
IPM 12 1.56 ug/mL & 12.5 ug/mLIC ¥ — 2 2R &
N 7o Burkholderia cepacia 33 #iZ2WT% IPM T
100 ug/mL LA E® MIC 2R T HRVFEL. —%, £
nNoDOBEBEICH L TCFPM @ MICw,, MICk & b i
CAZ % CTX ICH~_R¥E T ® D o 720 Acinetobacter spp.
52 #ICX T 5 MICw, MICw i&, CFPM, CAZ, CTX,
PIPC WFhOHEED RS, B. cepacia DENIET
HTH ol —Fh, IPMiZ, MICs #%0.39 ug/mL &
RUF 2 fli% 7R L 72 Bacteroides spp. 36 ¥ (23t L T IPM
@ MICw 2% 0.78 ug/mL & BN T WA, FDOMOKEHK
Tid MICw A2 100->100 ug/mL & K& £, ZDRERIZ
1985-87 EED M E FIMTH - 720

3. BEWMONHX - BIMX
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Cefepime Cefozopran Cefpirome

Ceftazidime

Cefotaxime  Piperacillin Imipenem

Fig. 3. Resistance of organisms to cefepime and reference drugs. Interpretive criteria for
each drug were those of the NCCLS (1999). For some compounds, breakpoint
concentrations were assigned to facilitate comparison among agents in the same class.
cefepime, cefozopran, cefpirome, ceftazidime and cefotaxime; >32 ug/mL, piperacillin;

>128 ug/mL, imipenem; >16 ug/mL.
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C. freundii (60)

E coli (82) oy

B. cepacia (33)

=== cefepime

— & — cefozopran
« - i - - cefpirome
- @~ - ceftazidime
- O- - cefotaxime
- -& — piperacillin
~—fif— imipenem

o E. cloacae (80)

B E. aerogenes (B7)

S. marcescens (78)

P. aeruginosa (73)

Fig. 4. Susceptibility of organisms to cefepime and reference drugs. Interpretive criteria for
each drug tested were those of the NCCLS (1999). For some compounds, breakpoint
concentrations were assigned to facilitate comparison among agents in the same class.
cefepime, cefozopran, cefpirome, ceftazidime and cefotaxime; =8 ug/mL, piperacillin;

<16 ug/mL, impenem; =4 ug/mL.
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Table 5. MICw and MBCuw against 10 strains of gram-negative bacteria
Organism Drug MICw(ug/mL)  MBCu(ug/mL) MBC/MIC
E. coli cefepime 0.20 0.20 1
cefozopran 0.20 0.20 1
cefpirome 0.20 0.20 1
ceftazidime 0.20 0.20 1
cefotaxime 0.10 0.10 1
piperacillin 12,5 25 2
imipenem 0.20 0.39 2
K pneumoniae cefepime 0.20 0.20 1
cefozopran 0.78 0.78 1
cefpirome 0.39 0.39 1
ceftazidime 0.39 0.39 1
cefotaxime 0.20 0.20 1
piperacillin 12,5 >100 >8
imipenem 0.20 0.78 4
C freundii cefepime 0.39 0.39 1
cefozopran 1.56 1.66 1
cefpirome 1.56 1.56 1
ceftazidime 50 100 2
cefotaxime 50 100 2
piperacillin 100 100 1
imipenem 0.20 0.78 4
E. cloacae cefepime 1.56 1.56 1
cefozopran 6.25 6.25 1
cefpirome 6.25 12.5 2
ceftazidime 100 >100 >2
cefotaxime 100 >100 >2
piperacillin 100 >100 >2
imipenem 0.20 0.78 4
S marcescens cefepime 0.20 0.20 1
cefozopran 0.39 0.39 1
cefpirome 0.20 0.20 1
ceftazidime 0.39 0.39 1
cefotaxime 0.78 3.13 4
piperacillin 3.13 25 8
imipenem 0.20 3.13 16
P. aeruginosa cefepime 6.25 12.5 2
cefozopran 1.56 25 16
cefpirome 6.25 >100 >16
ceftazidime 3.13 6.25 2
cefotaxime 100 >100 >2
piperacillin 1.56 >100 >64
imipenem 6.25 12.5 2
Table 6. Resistant strains of Escherichia coli and Klebsiella pneumoniae
Ampicillin Clavulanic acid® Cefotaxime Ceftazidime Cefminox
(2100 pg/mL) + - (21pg/mL) (21pg/mL) (=<2 pg/mL)
E coli (82) 24 15 1 3 2
8 2 4
K pneumoniae (83) 4 4 1 1 1

* +: sensitive to 5 pg/mL of clavulanic acid, - : resistant to 5 ug/mL of clavulanic acid

pyogenes 2%t LT CFPM it CTX & (3 iZR% 1 EN T

BYCAZ L hEA TV,

TAh5L, GLAS S DEMET MIC, MK, BEM

%lﬁ”i&%énfu‘f:o

—F, BEHICE ) HE SR 1985-87 4F

SBEHIZ T 5 CFPM OHE I L SR DR & K

S. pneumoniae \ZxF L T Knudsen'® & i, cefepime

X in vitro DHEEI L D b in vivo HREIVFEN TS L
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Table 7. MICs of Escherichia coli 2719 and 2721 (MIC: pg/mL)
Ampicillin/ Cefpodoxime/
Strain Ampicillin  clavulanic Cefpodoxime clavulanic Ceftazidime Cefotaxime Cefepime Cefminox  Imipenem
acid acid
E coli 2719 >200 6.25 12,6 0.20 100 0.89 0.78 0.39 0.10
E coli 2721 >200 12,6 12.6 0.78 100 0.78 1,58 0.78 0.10
E. coli C. freundii E. cloacae E. aerogenes §. marcescens
B (o} B D A c D B D D
I 11 1 I [} 1
M123 465 12834656 12345678910111213141516 123456 123

Fig. 5. Pulsed-field gel electrophoresis patterns for ceftazidime—resistant clinical isolates.
Escherichia coli, Citrobacter freundii, Enterobacter cloacae, Enterobacter aerogenes,
and Serratia marcescens were tested when 2 or more CAZ-resistant strains were isolated
at the same medical center. Lane M: lamda phage DNA, E. coli; Lanes 1-3: center B,
Lanes 4-5: center C, C. freundii; Lanes 1-3: center B, Lanes 4-5: center D, E. cloacae;
Lanes 1-9: center A, Lanes 10-12: center C, 13-16: center D, E. aerogenes; Lanes 1—
4: center B, Lanes 5-6: center D, S. marcescens; Lanes 1-3: center D.
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Comparison of in vitro activity of cefepime against fresh clinical isolates
and isolates 10 years ago

Ryoichi Okamoto”, Ryuichi Nakano”, Yoshio Hosaka”, Tetsuro Hara,
Aiko Miyata”, Yasuyoshi Hirata”, Yoshinori Shimizu”, Shouhiro Kinoshita®,
Katsunari Kajinura”, Nobuchika Kusano®”, Atsushi Saitoh”
and Matsuhisa Inoue"
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The antibacterial activity of cefepime, cefozopran, cefpirome, ceftazidime, cefotaxime, piperacillin,
and imipenem/cilastatin against clinical isolates in 1996-98 were tested (a total of 523 strains from 19
organism groups, i.e., methicillin-susceptible Staphylococcus aureus and Staphylococcus epidermidis,
Streptococcus pneumoniae, Streptococcus pyogenes, Escherichia coli, Klebsiella pneumoniae, Haemophilus
influenzae, Moraxella (Branhamella)catarrhalis, Citrobacter freundii, Enterobacter cloacae, Enterobacter
aerogenes, Proteus mirabilis, Proteus vulgaris, Morganella morganii, Serratia marcescens, Pseudomonas
aeruginosa, Burkholderia cepacia, Acinetobacter spp. and Bacteroides spp.) and compared to those against
clinical isolates in 1985-87, prior to cefepime use. Staphylococci were uniformly susceptible (MICw, =0.025
—3.13 ug/mL) to all drugs except ceftazidime (MICw, 12.5 ug/mL) . This did not change in 1985-87.
Among E. coli and K. pneumoniae, the ranking of antibacterial activity was cefepime > cefpirome=
cefozopran >imipenem/cilastatin > ceftazidime > piperacillin. Isolates of 13.3% of C. freundii and 16.7%
of E. cloacae resistant to ceftazidime (13.3, 16.7% resistance respectibility) remained susceptible to
cefepime and imipenem/cilastatin. Imipenem and fourth-generation cephalosporin were stable to f-
lactamase produced from these species. P. aeruginosa isolates were susceptible to cefepime, cefozopran,
ceftazidime and imipenem/cilastatin. Metalloenzyme was identified in 1 strain of S. marcescense. No
difference in the antibacterial activity of cefepime to most species of bacteria was seen between this study
and that 10 years ago. Cefepime thus has a low rate of selection in drug resistance because it has potent
antibacterial activity and is stable to f—lactamase. Our results suggest that cefepime is useful in the
treatment of bacterial infections. An extended-spectrum f —lactamase was identified in 2 strains from 82
E. coli strains isolated from the same clinical center and showed the same pulsed—field gel electrophoresis
(PFGE) pattern. It was surmised that the same clone had spread throughout the hospital.



