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X9 LHEBIZB VT Pseudomonas aeruginosa (IEEE &
LTHMSNEHENRL, 2O FENTRRTHLHBE
B WY, P. aeruginosa BUMAE (XX 3 2 EHMOBE I3,
RESMICBVWTEFDEKRNETH 5 P. aeruginosa IZxF L
THMD 2 ERBELHRIRCEII2»NEELEBFLEERTY
57, P. aeruginosa I\ %t L T i, ceftazidime, imipenem
%> meropenem % ¥ DE L DERLMEWEI»HR - LH &
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BREICBWT, -7 7L EZBIRL, ChICEEEL
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SEbhbiidP. aeruginosa & & 5 BIME IZxF L T,
TrFOREEZEOL ST LBHRELIL ST LABHOP
aeruginosa (- £ TIRVWHBE A XY bV 2 F T 5 cefoselis

(CFSL) |2, P. aeruginosa BEHEIZXM LTRAShTW3
7 3 BEAERNAEYR amikacin (AMK) #f#fH LA L &
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1. fEHEH

1999 £ 1 A~5 AICHABRANO MR ERKES & O
BERETIMAESNYHAARIIFS 2 ST 7= P.
aeruginosa 90 ¥ % B\ 72,

2. fEREA

CFSLIZBRIRERTEBK) TER SN bD L HW
7zo Cefpirome (CPR, 7977 b+, ¥ *4 /) ¥H%K),
imipenem/cilastatin (IPM/CS, T4 4, #EARE),
AMK(7 I #< 4 >, BEME), isepamicin (ISP,
ANy >y, Y27 757%), B U tobramycin
(TOB, F75v >y, vF 7 ¥FRE) 13, HHRALEZEA
LEAL 7.

3. EHIRZMEE

HALEREZREHEEIZ# U, Meuller-Hinton

CKERAF AR )X E 2-1-6
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agar (Difco) ZMERHME L TRV AERKFERARiE
& BN R % & 1x10°CFU/spot THIE L 720

4. Checkerboard H#1Z & % ff: i %) R DA

CFSL & 7 3 / fic¥f& (AMK, ISP # & U TOB) @
BrE%R I, NRORHBIHMEEICb ETE,
Checkerboard 112 & 0 Bt L7zo fF FI%)R 0 REAMI,
minimum fractional inhibitory concentration (Min—
FIC) index # %# & L, FIC index DMz TR
HX2HWTHH L,

FIC index= (J#| A OO Hik MIC/¥H A O H MK
MIC) + (%) B 0Bt Bk MIC/¥#| B o .4l MIC)

¥ 7, PFHEED MIC it Min-FIC index % 5- 2 %
HED MIC 2R L7

5. P. aeruginosa 2 & % WSS & B BULSE (<
#4%, CFSL & AMK Of#fHlF© b i3 il & #7751
L 72 in vivo pharmacokinetic model {2 & 5 iG#E) R D
et

TYARHEAIRAILS—X DAL, +5%TFHS
FORERICB L. EBRHYWOREL X UERAICKL
Tik, HEENEDS [BWORERVERIINT 58
#] BIU [£BHYORMERCREFICHT 5 HH)
ZHFL, FoBRREMLEM ZBRHWEAKIVED
7o [BRYEBICET 538 (S L7cAto e BED4
H A7 cyclophosphamide (Nacalai tesque) % 200 mg
/kg BRENT S L TR EREAME & B S 7o Btk ICR
F~v A (48#, 19~21g) 2, Trypticase soy agar
(BBL) THi}¥# L, 5% mucin (Nacalai tesque) i
W& L 7= P. aeruginosa 19055 % 7= i P. aeruginosa
19119 ##5 10°'CFU/mouse BBERZ G TH 2 L&D
s, B 1EM%LD, CFSL 2g%bk biC1
BT THRBELL Z0mEPRE", $7213
AMK 200mg %t MZ 1B CABBIEL L &
DMPFHBE®, BLUEFIS % ARG L-BOMmE
higEHEH % Hatano 5 ? in vivo pharmacokinetic
model Z IV CTHB LIERE 1T o 72 GHFLE 3 B/
# B X U6 K M # I heparin—soak L 7: tuberculin—
syringe TDKIRIMIC & ) M A FRIL, EEiCEhim
D P. aeruginosa ¥ IE L7,

6. #EEtFAILE

7 A QOMIMFEIZH T 5 CFSL & AMK O f#f B %) &
DOBEHZBWT, SFREOMPEEE 0 HER Lk
FFEZEHL, SEMORE T - TEE S BN
(ANOVA) *H\v:. ANOVAXREETHALHEEM4A D
K E#Z Tukey-Kramer D% L8 % VT L 7=,

II. #& g

1. ¥EES®EP. aeruginosa (x5 BHEPIGBEE
EOHHEN

Pt FRIK 58 P. aeruginosa 90 %X T B f-F ¥

o E FINT I ) BIBELCEK D MTIO A Tahla 1 1750

720 CFSL # X U CPR i& MICy T+ TiZ 32ug/mL &
b, Mt L7 90 %D 5% §§i= CFSL » MIC #$=128
ug/mL O W &R ¥E W A FE L 7zo FMIC IPM/CS IS
o4 B MICw & 16 ug/mL TH»7:. — %, AMK, TOB
BELUISPISHT A MICk iEh#n 8, 28LU8u
g/mL THitE# (232 ug/mL, 28 ug/mL B £ F232
ug/mL) ZEhEFN4¥Kk, 6 BRBIUIKRFELL,

2. Checkerboard i#(Z & 5 CFSL & AMK, TOB ¥
7213 ISP DB % #

Y 8LEEE 5 M P. aeruginosa 54 ¥ (2 2\ T checker-
board 2 & h CFSL £ AMK, TOB £ /:12ISP ¢ %
BERI L 7: B¢ i ¥ & CFSL @ MIC #% 2 ug/mL~8 ug/
mL D MRZH# IS & U 16 ug/mL~128 ug/mL DERZ
MERICKS L TENEN Table 2 3 & ¥ Table 3 IZ/RL
720 CFSL (22D 25 #kiZx$ 5 CFSL 0¥ MIC
1411 ug/mL T, = iZAMK, TOB % 7- (2 ISP %
ftBl L 7-8% CFSL ¥ MIC i3 T Fh =0.87 ug/
mL, =1.09ug/mL ¥7:13<1.00 ug/mL T, €O
3 Min-FIC index b #h¥#50.59, <0.70 ¥7:i3
$0.57 THho7o —F, CFSLICEBRZHED 29 KK
4% CFSL OF3¥ MIC i 37.8 ug/mL TH o 7-h5, &
LI AMK, TOB £ 7:13 ISP %6t B L /- ® CFSL ®
EHMIC iz Fh #19.23 ug/mL, =7.63 ug/mL % 7:
£ 9.69 ug/mL T, FDENFH Min-FIC index b ¥
nEN 055, =0.50 ¥7:13<0.56 TH -7

3. HumfEEFNVIZHT A CFSL & AMK O B Fl 8%
MRS HEB L 72 in vivo pharmacokinetic
model 2 X % iG#

P. aeruginosa 19055 % 1.8x10’CFU/mouse & %+ &
#7:<v RiZ, CFSL 2g, AMK 200 mg * ThEhi
BELRETNOERRFAL-ROMRPREXRBLE
BLTHEELHOMPEB % Fig. 112, P. aerugi-
nosa 19119 % 1.2x10°'CFU/mouse R & ¥ 7-< 7 X
{2, CFSL 2g, AMK 200 mg % ZhEh 8ish$ /-1 2
N FEEBA L RROMBEFRERB L BHL THE
L7l H %% Fig. 2 (2R L7,

P. aeruginosa 19055 {35 CFSL 8 X I AMK @
MICREh#h 16 ug/mL B & 4 ug/mL T, AMK

Table 1.  Susceptibility of 90 recent clinical isolates of
Pseudomonas aeruginosa to antimicrobial agents

Antimicrobial . MIC (ug/mL)
Distribution
agents MICx  MICw  MICw

Cefoselis 0.125->128 4 16 32
Cefpirome 0.125->128 8 16 32
Imipenem /cilastatin 0. 125—- 64 1 8 16
Amikacin 0.5 - 64 8 8
Tobramycin 0.125- 128 0.5 1 2
Isepamicin 0.5 ->128 4 8 8
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Table 2. MICs of cefoselia in combination with aminoglycosides against cefoselis -susceptible
(MIC: 22 pg/mL to =8 ug/mL) strains of Pseudomonas aeruginosa (n=25)
Concomitant Base component Concomitant component Mean minimum FIC index
CFSL (ug/mL) AMK (ug/mL)
AMK alone combination alone combination =0.59
411 =0.87 5.43 1.43
CFSL (ug/mL) TOB (ug/mL)
TOB alone combination alone combination %0.70
4.11 S1.09 >1.18 =0.37
CFSL (pg/mL) ISP (pg/mL)
ISP alone combination alone combination =0.567
4.11 =1.00 >8.00 51.52

CFSL: cefoselis, AMK: amikacin, TOB: tobramycin, ISP: isepamicin

Table 3. MICs of cefoselis in combination with aminoglycosides against cefoselis-resistant
(MIC: 216 pg/mL to 5128 ug/mL) strains of Pseudomonas aeruginosa (n=29)

Concomitant Base component Concomitant component Mean minimum FIC index
CFSL (pg/mL) AMK (ug/mL)
AMK alone combination alone combination 0.55
37.8 9.23 7.27 1.73
CFSL (pg/mL) TOB (ug/mL)
TOB alone combination alone combination =0.50
37.8 =7.63 1.73 =0.39
CFSL (pg/mL) ISP (pg/mL)
ISP alone combination alone combination =0.56
37.8 9.69 >9.92 2.42

CFSL: cefoselis, AMK: amikacin, TOB: tobramycin, ISP: isepamicin

HMESEBomMPEBIIIHME CRABEMmMERLL
A, 6BEMB TIIEHEMNED SN/, 72, CFSL A
BixEROmMPEN 6 Bl THARBA L. —4,
Fi# % FE S LB oM 8id CFSL ¥ Alix 5 8
M LEELZIXRVDL DO CFSL k5RO £ R
EDESIZHRAL, TROHERRENHEZ SN,

P. aeruginosa 19119 iZ%¥ % CFSL 8 X I AMK @
MIC it #h #h 64 ug/mL B X F32 ug/mL T, AMK
B SR CIERBBL TS 6EHETI THhTH
P E BB R L AR S G0l EHIC
CFSL @ 2 g % 50 T i3 A ARG 14 3 BER] I M AP B
BB Z R LSS, 6% TIIENMEs RO 5
hio —%, TRl ZFABZS LCHE, 6HMETY
CFSL # 7-13 AMK B 5B 10t LA &7z i B
PEEMNED LN (p<0.01), EN-PHARRIHEZR S
(A

. # =

VE4E, EF#D#H L L b IC compromised host 23840

L, chETREMIFEVE SATEZ-RHICERT 5%

BufiE, WbWAHHMRBEENERISNL LIk,
P. aeruginosa 3 EDREHLZEEL LTHVRLEED
TV b, ¥7z, P. aeruginosa & MRSA % MRSE, VRE
EEBDIIRAEROERFE L LTHLEERIA TV S,
BRAETIIBERFMENBIT 5 MRS, REH5F—
TVEBIESIC BT 5 WHEMREERAEL &, BEBD
B RRAEIC B W THEHBEIZ P. aeruginosa 7554 &
n, BEMRMEOEREL LTELDTEETH S,
—%, RERIAES(HEREIN TS, P
aeruginosa IARBEDNCOGMNEVID, FOK
RICBILHAEEDEHERICZORIUNKELLES
Eha*, SEKE LA 2B&RICBWTY, CFSL,
CPRBX U TOB I ¥ 2 BEUSMICKE L ENBD
L (F—F3R&E%V), ThoDORMEEIC X 5 &g
FETIX, WTNOER S HATIIENERDEIES
NEWEHBINL, CRODBALL, BICRaK%
B 5K BICE BT % MM fE T (& empiric
therapy & LTHBE AR FTADIEWL-5 7 % L%
ET7 I /EBEGELOAFHENIITDbRATWA?,
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Fig.1. Therapeutic effect of cefoselis combined
with amikacin against murine bacteremia
caused by Pseudomonas aeruginosa 19055 in
an in vivo pharmacokinetic model simulating
human plasma concentrations after 1-hour
intravenous drip infusion. Each value indi-
cates the viable P. aeruginosa counts in
peripheral blood. Symbols represent means+
standard deviation for 5 mice. Squares,
vehicle control; triangles, 200 mg of amikacin
alone; closed circles, 2g of cefoselis alone;
and open circles, 2 g of cefoselis combined
with 200 mg of amikacin. p: The significance
of individual differences was evaluated by
using the Tukey—Kramer multiple compari-
son if ANOVA was significant.

NCCLS #*# % 3 5 breakpoint MIC*{Z D\ T,
ceftazidime @ susceptible D #EH# T 5 8 ug/mL LL'F
5 HKEF L2 CFSLOZERIIHDTIROTAL L, 90
B9 b6tk (76.6%) i susceptible T & 5 7,
resistant (=32 ug/mL) b 90 ¥k # 11 ¥ (12.2%) #F
fEt b, CHOHEDKIZIOWTT I /EBEAEELHRELT:
% 4, CFSL ® MIC 7% 2 ug/mL~8 ug/mL @ & % %
BRICH 5, CFSL OBy D MIC it 4.11 pg/mL
THAN, 7TI/EEEELHALZEHED CFSLD
FE¥MIC 13=0.87 ug/mL~=<1.09 ug/mL & & 5 &
{57 —F, CFSL ® MIC %16 ug/mL~128 ug/
mL DERZHRRIZN 5, CFSL 0 eI MIC
12 37.8ug/mL Thotzht, 73/ EEKEZHERTS
Z & TCFSL ® ¥ # MIC i3<7.63 ug/mL~9.69 ug/
mL & NCCLS »#1% 3 % breakpoint MIC* ® suscep-
tible L IZIZAFED L XNV 572,

KiZ, ChODORREEERNOBABEOB A, S

9

P<0.01

Viable counts (Log CFU ‘mL)
=)
1

P<0.01
3 | P<001

Time (h)

Fig. 2. Therapeutic effects of cefoselis com-
bined with amikacin against murine
bacteremia caused by Pseudomonas aerug-
inosa 19119 in an in vivo pharmacokinetic
model simulating human plasma concen-
trations after 1-hour intravenous drip
infusion. Each value indicates the viable P.
aeruginosa counts in peripheral blood.
Symbols represent meanststandard devia-
tion for 5 mice. Squares, vehicle control;
triangles, 200 mg of amikacin alone; closed
circles, 2g of cefoselis alone; and open
circles, 2 g of cefoselis combined with 200
mg of amikacin. p: The significance of
individual differences was evaluated by
using the Tukey—Kramer multiple compari-
son if ANOVA was significant.

Bl 73/ REEEIEOENBEL BRDEON
Hid 5 Cou/MIC HHERZNRE KBS 5 2 LA BESH
TW5*®, AMK® 100mg 2 & MZ1BM»TTA
WG L7-B, sUd#T 2 B5M#% X T AMK o1
RS E CFSL OERSHEKTHH LR LK
D AMK OF¥IMIC TH 5 1.73 ug/mL Ll E % #+ L
Twb®, —%, CFSL 2g#kt MZ 1M THRK
BELCROMBPRERE X, 50 CFSL OERSE
HRBTOHA 2T L /28D CFSL O ERY MIC TH
9.23 ug/mL % 6 REHI LA L L T35, CFSL %4
B, 770 ARY YRIEWMEDOENBRE L EHRHR
DFEFT A H Time above MIC (TAM) »SiGieshR% K
BILIENBMESINTVEY, ThoDHEEBIUX
WMEZE R, 5, CFSL & AMK L OFEHEROHARES T
P. aeruginosa = X HHMAE N L T+ 2 BEHELEH
WMFCTELHBENL,

CFSL ® P. aeruginosa \Z%t4 % MIC £ CFSL Ok
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e, PRARRICIZE L i Si 2 A &
h 7z — 7, P. aeruginosa 19119 i CFSL ® MIC #¢
64 ug/mL T, CFSL 2g #5814 iR & TAM
34 L2 BR L v ¥ 612, AMK 200 mg @ Cow/MIC
H# 0.5 TAMK BHI Tz o - M H BB E 1
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ROWMARZ - LB SN B, 5H ISP TOB &
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», AMK t FBLEENBONEbDELEEIONS,

CFSL & AMK® #f HIZCFSLIZE & %% 0 P.
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Cefoselis and amikacin combination therapy against Pseudomonas aeruginosa
based on their pharmacodynamics

Kazuo Hatano, Yoshimi Wakai, Akiko Shiokawa
and Fumiaki Ikeda

Department of Infectious Diseases, Medicinal Biology Research Laboratories Fujisawa Pharmaceutical Co., Ltd.,
1-6, Kashima 2—chome, Yodogawa-ku, Osaka 532-8514, Japan

Combination therapy consisting of cefoselis (CFSL) and amikacin (AMK) against Pseudomonas
aeruginosa strains with different—-susceptibility to CFSL was investigated based on their pharmacodynam-
ics. The mean MIC of CFSL alone for CFSL—susceptible P. aeruginosa strains was 4.11 zg/mL, and (<0.87
to 1.09 #g/mL when CFSL was used in combination with AMK, tobramycin (TOB), or isepamicin (ISP).
The MICs of CFSL in combination with AMK, TOB or ISP for CFSL-resistant P. aeruginosa strains were
(£9.69 ug/mL, while the mean MIC of CFSL alone against these strains was 37.8 ug/mL. Experimental
therapy of murine bacteremia induced by a CFSL-resistant strain of P. aeruginosa with a combination of
CFSL and AMK in an in vivo pharmacokinetic model simulating human plasma levels after administration
by 1-hour infusion resulted in reduced viable bacterial counts in blood, in marked contrast to the low
bacteriocidal activity of the respective mono-therapy regimens. The combination of AMK with CFSL
enhanced potency against P. aeruginosa and prolonged time above the MIC for CFSL, suggesting that
CFSL and AMK combination therapy should be of value in the treatment of bacteremia caused by P.
aeruginosa clinically.



