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BWT—EORA ST IRNET 4 A2 ¥ER Lice T
DF 4 A7 LI BBk D 2 v=-1"&ERY B L
foo 7427 OEMARKE L SWED HIEITH S
BT 5 BA I H(strongly positive), Wik 5~10
ABEFCEELDA LR D L D% H(moderately positi-
ve), BRI 30 HEIZHE LT ORI TRECE
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0% —(negative) L¥E Lo
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hancement of combined effect index (ECE index, L\
TRV Tibbit A RERIERAER LT, SBT &
Mk 25t ROMBMOBE ¥R L1z, ECE index
DEERRD L 5 fileote Tihbd, =Z=RTF =R
BEORIER LT, Fig.l wRT X5k, 28O0tH%
4 DFH MIC g #kdD, T OB THEE (area un-
der the MIC curve=AUC, LITRAL) OH%ZRDT
ECE index & L7-o £ E B8 Lz mean ECE index %
HEL, cha 0.5 LA\TFoHAIiX SBT OFMic L 5
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Fig.2 % X0t Fig.3 ¥, AMK ofF#&ETFD CPZ ¥
L0t SBT/CPZ ¥ MIC i+ AEE T LicEb L
oo ARITHEGT B CPZ ©, *-@HITEKT
52 SBT/CPZ D MIC gifgd&RbLTW5%
B, FFtrhoh o REBELOBEBE R LI, Th
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MOB A BT 3HEHROBEIL, ThXhOMli
DHBHRTH 312 LB ¥R, ThEERN
FR LA DD —o2 mean FIC index TH 373
Table1 D—ict DRMATR Lico 2 KARMOHAL
ROHBERED 1w fE21E, 2EHO FHTARLBE,
CPZ L AMK oftfi® mean FIC index 23 0.46,
SBT/CPZ ¢ AMK off§® mean FIC index 2% 0. 48

Mean MIC of CPZ or SBT/CPZ

Mean MIC of AMK

ECE index criteria for judgement
of the combined effect

ECE index=0.5----- marked enhancement
0.5<ECE index=<1.0------ moderate enhancement
1.0<ECE index - antagonism

Fig.1. Illustration of the enhancement of com-
bined effect (ECE) index
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M. morganii Ti30.8 LA EDK Z 7efli %R Lo SBT &
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& M.morganii 35\ ~Tit PCase {2 @D LN
T8 o 7o

II11. #* %

CPZ 3@ 2H 3«7 = A RGENE O —>
ELTRAECSWTHRI W EAROEWEHTH
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Table 1. Mean FIC indices of cefoperazone plus amikacin and sulbactam/cefoperazone plus amikacin,
and ECE indices of two combination regimens
o Number of Mean FIC index ECE index
pecies ) ((SBT/CPZ)+AMK )
strains
CPZ+AMK (SBT/CPZ)+AMK ( %’;AMKJ
Total 160 0.46 0.48 0.51
S. aureus 20 0.92 0.67 0.34
E. coli 20 0.39 0.47 0.47
K. pneumoniae 20 0.43 0.49 0.65
E. cloacae 20 0.40 0.40 0.26
S. marcescens 20 0.38 0.42 0.35
P. mirabilis 20 0.34 0.40 0.87
M. morganii 20 0.58 0.62 0.81
P. aeruginosa 20 0.44 0.44 0.35
Table 2. Distribution of #-lactamase activity measured semi-quantitatively
by pH disk acidometry against strains tested
B-lactamase activity
Species Numbq‘sr of PCase activity CSase activity
strains
- + + # - + + #
Total 160 106 31 13 10 78 4 24 14
S. aureus 20 3 5 7 5 15 5
E coli 20 11 6 2 1 2 10 7 1
K. pneumoniae 20 5 13 2 11 8 1
E. cloacae 20 15 1 3 6 8 3
S. marcescens 20 18 1 1 9 3 5 3
P. mirabilis 20 20 20
M. morganii 20 20 7 9 2 2
P. aeryginosa 20 14 2 2 2 11 3 2 4

MebhXd, cOBALXHS DL LT f-lactamase
BHEH o SBT % CPZ L1100 R CEA L
SBT/CPZ »BR XN, Hic B-lactamase A AT
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4B, #.3ti3 SBT/CPZ &7 : / REEGRITENE L
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+% in vitro $FAE XKL, CPZ + AMK o in
vitro SRISIR LB Lic, D 28Ok 56
RBRLThEML, S. aureus & M. morganii \=5t LT
REVWL DD, FhLISD 75 ARERE IS LTity
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L, 2BEOFH ¢4 i2iIFA% D FIC index #7RL
Tkh, ZoHELTHNT IR B LVHCBD
h3, Ui Lisdts, SBT o@inic X » T CPZ B&o
MIC A2 EFT 570, REMIE ET 5 SBT/
CPZ DR ZEB /&L B ThEERMIC KRT
5b 0L LT ECE index #ZE LTHV, 2EE
DPHT 0.51 L\ WHHEBMCH oo T, SBT
Btaclickh, REXHET 201 ET5 CPZ

OEMNIE 12 Tl T LR BRLT V5B, ECE
index DEXEMEIICL B &, PCase IFiE0RD LA
Mo to P.mirabilis & M.morganii Tz k%<, iz
S. aureus 3 U ETH TOMOBWETIZ PhI L2 &
REIbhic, Zhit, BiET SBT ogE /NEL, #
ETAKELZEEERLTV 5,

LA THEERIMERC 5T, S. aureus DEET
% B-lactamase (X I =75 A I FOZE # 5%}, L
PCase HFHEXHF LTV 5" 75 A[HRETIE, K
pneumoniae (3 Gufatk i PCase B4 BRIEF ¥ EoDS,
FHUNOEE TIZ P.mivabilis #BIZEALOH
o\ T, Bufathkkic CSase BEARETFAHT 5 &
bz, TS CREREFCHEL > TWAEE
HHBRERT, ThHBR7TF A I FEigd PCase
(TEM Rkt OXA ®B) EARETFE*HOLOMNE
WO, 2= LT, 4@ Lz CPZ i3 B-lactamase, %
1= PCase =it LTIIRRETH 543, CSase i2xf LT
X b2 PCase b LCHICBHEFA DML SBTY %
CPZ LE& e, CPZ MR S. aureus
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COMBINATIONS OF THREE ANTIMICROBIAL AGENTS (II)

ENHANCEMENT OF THE IN VITRO COMBINED EFFECT OF CEFOPERAZONE
PLUS AMIKACIN BY ADDITION OF SULBACTAM

Akira Waranase, Koraro Onzumi and Kivosur Konno

Department of Internal Medicine, Research Institute for Chest Diseases
and Cancer, Tohoku University, Seiryomachi 4-1, Sendai 980, Japan

We compared the in vitro combined effect of sulbactam/cefoperazone (SBT/CPZ=1:1) plus amikacin
(AMK) against a total of 160 strains of clinical isolates of eight different species with that of CPZ
plus AMK. The in vitro combined effect was determined by a checkerboard broth dilution method
using the Dynatech MIC-2000 system. The FIC index, mean MIC values of SBT/CPZ, or CPZ in
combination with varying concentrations of AMK, and the enhancement of combined effect index
(ECE index) were then determined and expressed in terms of the geometrical mean. The ECE index
was defined as the ratio of the area under the MIC curve of SBT/CPZ, or CPZ in combination with
two different combinations of AMK.

The combination of CPZ and AMK was found to be remarkably synergistic against all the species
except S.aureus, as shown by a mean FIC index of 0.46. Also, a remarkable synergistic combined
effect (mean FIC index of 0.48) was found between SBT/CPZ and AMK against all the species.
Although the FIC indices of the above two combination regimens were almost the same, the addition
of SBT reduced the MICs of CPZ. The area under the MIC curve of SBT/CPZ combined with AMK
thus became smaller than that of CPZ plus AMK. Namely, the ECE index of SBT in combination
with CPZ plus AMK was 0.34 against S.aureus, 0.47 against E.coli, 0.65 against K. pneumoniae,
0.26 against E. cloacae, 0.35 against S. marcescens, 0.87 against P. mirabilis, 0.81 against M. morganii,
and 0.35 against P.aeruginosa. In addition, enhancement of the in vitro combined effect by the
addition of SBT was remarkable against B-lactamase-producing strains.

The above results suggest that the combination of SBT with CPZ plus AMK is useful in the
treatment of severe infections, especially those caused by B-lactamase-producing strains.



