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Table 1. Time-course of plasma concentration of isepamicin and
imipenem/cilastatin

Plasma concentrations (ug/ml)

0 025 05 075 1 15 2 4
ISP 00mg 0
IPM/CS 1g/lg 0

Drug Dose
6 8 (h)

10.0 15.0 18.0 20.0 15.0 10.0 3.5 NA* 0.7
NA 40.0 NA 50.0 30.0 150 3.0 0.7 NA

* not available
ISP: isepamicin, IPM/CS: imipenem/cilastatin
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l Sampling

—
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Pump Magnetic Stirrer
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Fig. 1. The simulator of the plasma concentration.
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1) ISP % & 2 BeffERA,

2) IPM/CS % 83T 2 R,

3) ISP & X UFIPM/CS % [EI&Fic 2 F¥E1ER,

4) ISP % 1 KsfEEA & ¥ /- %, ISP &ELETTIPM/
CS % 1 RefifEA.

5) IPM/CS % 1 RffdlfEF & ¥ - %, IPM/CS &%
TTISP % 1 B¥RIfEMA,

II. #& £ S

1. EREkROERIZZYE

BB E ATCC 27853 B & UFERER 43 B B Bk 10 #k o xt
3 % ISP ¥ 7213 IPM/CS @ MIC #I %€ # & % Table 2
IRL 72,

ISP 8 X *IPM/CS & &1z MICso i 3.13 ug/ml L&
niHEhERLI

2. BERIC B 3 EFIRZHE

FIEE ATCC 27853 8 & UFER IR 43 B 5 & 10 £k o x
33 ISP & IPM/CS & DftBZIRIC DT, checke-
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Table 2. MICs of isepamicin and imipenem/cilastatin against
Pseud. aerugi (11 strains, 10° CFU/ml)

MIC (ug/ml) MG

£0.025 0.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25.0 50.0 100.0
ISP 1 3 1 2 2 1 3.3
IPM/CS 22 4 1 2 3.3

* P. aeruginosa ATCC 27853
ISP: isepamicin, IPM/CS: imipenem/cilastatin

Table 3. Combined effects of isepamicin and imipenem/cilastatin
' against Psexdomonas aeruginosa

Number of strains (%)

Mean minimum

FIC index synergy additive indifference  antagonism
effect
0.897 1 (9%) 5 (45%) 5 (45%) 0 (0%)

Synergy: Minimum FIC index <0.5

Additive effect: 0.5< Minimum FIC index <1.0
Indifference: 1.0< Minimum FIC index <2.0
Antagonism: 2.0< Minimum FIC index

ISP: isepamicin, IPM/CS: imipenem/cilastatin

FIC index: Fractional inhibitory concentration index

rboard dilution method iZ & Y 3K & 7z min-FIC index
% Table3 IR L 1z,

FERAL I1EKRD S bEAFRAETR T DIRERL,
54% DEHTHAIER 258, min-FIC index D¥iy
130.897 THo 7z, BB, HBEWE ATCC 27853 I3
% min-FIC index X 1 X#IMfEA %R L 12,

3. In vitro HEFEER I XS 5 2 B

IR ATCC 27853 kXt L ¢, 1/4 MIC~4MIC T
ISP % 7213 IPM/CS 2 Zh TN EMTIEA L BED
HWHEMARICB X IZTHEERE LT, Fig. 2 (a), (b)
R & D, WAL HBEKENCERENFIERL
BHohiz, 1/2MICUTORE TIX, 4FHEZBROE
EBUIAMIE L IZIZE CEE £ THEMmL /2,

B THRme R x TOPRAEm ERL 2 1/2
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1B IPM/CS %, IPM/CSE 1B % 1
ISP #IND 3 Kk THA L IHE, 8 KM%k CIIFAR
WHNOHEFEMEZIRL S > £ b K E o 2ds, Zhllk
REBEEEFCLP2MROEZRD Lo, £k,
WTFNOREIEFOHRICBWTY, 24 % T TH
REMIGIRN R 2 e 9 5 2 L #REE L 7z (Fig. 3),
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Fig. 2(a). Bactericidal effect of various concentrations

of isepamicin alone against Pseudomonas aeruginosa
ATCC 27853.
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Fig. 2(b). Bactericidal effect of various concentrations

of imipenem/cilastatin alone against Pseudomonas
aeruginosa ATCC 27853.
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Fig. 3. Bactericidal effect of the concentrations of isepa-
micin and imipenem/cilastatin against Pseudomonas
aeruginosa ATCC 27853.



620 BEXEZREY S ¥R

JUNE 19956

—e&— Killing curve
=0~ Control

====Plasma conc. of ISP (400 mg)
= +==Plasma conc. of IPM (1g)

_lor 950 =
2 : y £
= fo ¥
E c
% 6 {o0 2
2 1o §
3 g
; Q
5 2 10 o
Z 0 &

8 10 12 14 16 18 20 22 24
Time (hours)

ISP: isepamicin, IPM/CS: imipenem/cilastatin

Fig. 4. Bactericidal activity of isepamicin (ISP) and
imipenem/cilastatin (IPM/CS) in combination aga-
inst Pseudomonas aeruginosa ATCC 27853 in an in
vitro simulating model of the plasma concentration
(simultaneous ISP and IPM/CS).
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Fig. 5. Bactericidal activity of isepamicin (ISP) and
imipenem/cilastatin (IPM/CS) in combination against
Pseudomonas aeruginosa ATCC 27853 in an in
vitro simulating model of the plasma concentration
(IPM/CS followed by ISP).
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Fig. 6. Bactericidal activity of isepamicin (ISP) and
imipenem/cilastatin (IPM/CS) in combination aga-
inst Pseudomonas aeruginosa ATCC 27853 in an in
vitro simulating model of the plasma concentration
(ISP followed by IPM/CS).
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Fig. 7. In vitro postantibiotic effects (PAE) of isepa-
micin and imipenem/cilastatin alone and in combi-
nation against Pseudomonas aeruginosa ATCC
27853.
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IR N 2 PR RTEE OB E 255 ¢ HB &
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DEER, IPM/CS BR5 % OEEMEIIG B & U 24 BF
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BRERL, XROTHKES, IPM/CS £THR S DR
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K&, MPMEY S ob—vavickdRE—EL
teo T3 /ICHMBEDISP 23 TuL, -7 750K
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In vitro studies of combination effects and dosing regimens of isepamicin
and imipenem/cilastatin against Pseudomonas aeruginosa

Tomi Matsui”, Yoshiko Tsuda", Hiroshi Kami", Koichiro Kase®,
Shinya Yamaji®?, Naomi Murofushi? and Minoru Toriya?
YResearch and Development Laboratories, Schering-Plough Kabushiki Kaisha, 1-4 Sasagaoka

Minakuchi-cho, Koka-Gun, Shiga 528, Japan

Chemical Research Institute for Life Science Research, Asahi Chemical Industry Co., Ltd.

The effects and optimal dosing regimens of the aminoglycoside isepamicin (ISP) in combination
with the g-lactam imipenem/cilastatin (IPM/CS) against Pseudomonas aeruginosa were studied.
The following results were obtained.
1. Strong antibacterial activity of each antibiotic alone was obtained against P. aeruginosa
ATCC 27853 and 10 clinical isolates.
2. A synergistic or additive effect of ISP with IPM/CS was demonstrated with 6 strains (54%)
and no antagonism was observed with any strain.
concentration (FIC) index was 0.897.
3. Bactericidal activity of the combination of ISP and IPM/CS against P. aeruginosa ATCC
27853 was observed on iz wvitro killing curves at concentrations in which each drug alone showed

However,

The mean minimum fractional inhibitory

the three dosing regimens yielded similar regrowth

inhibitory effects regardless of which drug was administered first.

4. Regrowth inhibitory effects were observed in an in vitro simulating model of plasma
concentration with treatment with ISP followed by IPM/CS, treatment with ISP and IPM/CS at
the same time, and treatment with IPM/CS followed by ISP, in descending order.

5. A postantibiotic effect (PAE) of each antibiotic alone against P. aeruginosa ATCC 27853
was observed, and the effect was extended by combining the two drugs. An extended PAE was
obtained by treatment with ISP followed by IPM/CS, treatment with ISP and IPM/CS at the
same time, and treatment with IPM/CS followed by ISP, in descending order.

These results suggest that the optimal regimen is treatment with ISP followed by IPM/CS.
Controlled clinical trials are needed to determine the clinical efficacy of this regimen.



