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Fig. 1. Indices of antimicrobial activity of sub-MIC
exposure.
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Table 1. Pharmacokinetic parameters of cefpirome, moropenem and imipenem in healthy vol-
unteers
' Dose 1 Compartment Vd K a /I
| Regimen |
i (g) model (1 (h " (h'") (h'
CPR | 1 wvd 1h 2 576 1.28 7.03 0.45
MEPM } 0.5 ivd. 0.5 h 2 13. 00 1 26 2.10 0.79
IPM [ ivd. 1 h 2 1029 | 1.36 | 2.86 | 0.77
CPR: cefpirome, MEPM: meropenem, IPM: imipenem
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Fig. 2. Indices of antimicrobial activity in the auto-sim- CPR MEPM IPM
ulation system P
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Fig. 3. MIC distributions of cefpirome, meropenem, and
imipenem against Pseudomonas aeruginosa (20 clini-
cally isolated strains).

[J: cefpirome, @: meropenem, £: imipenem.

Fig. 3 (Z;x L7z, CPR, MEPM, IPM @ MICs/MICao
(ug/ml) 3ZThZh, 3.13~6.25/25~50, 0.2~
0.39/3.13, 0.78/6.25 T#H» ), MEPM, IPM, CPR ®
MR 7 &z % dfe, FFI2 MEPM, IPM T, f#
A RO PR T H AL AL 2 0 g & B WU AE
\281F % break point MIC LA F & /3 L 720,
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(1) FHRifEH

P. aeruginosa K58 20 ¥k X OBEWERK 2 MRS
LT, CPR, MEPM, b XU IPM #ZhZFh 2MIC
fEM S8 G02, 4, 6 REEOBRE KO FIYM2

effect (PAE) <B> of cefpirome, meropenem, and
imipenem after 2 MIC exposures against
Pseudomonas aeruginosa ATCC 27853, PAO-1, and
20 clinically isolated strains.

CPR: cefpirome, MEPM: moropenem, IPM: imipen-
em

<A> P<0.01: CPR v. s. MEPM, MEPM v. s. IPM,
and CPRv.s.,IPM,at 2h,4 h,and 6 h

<B> P<0.01: CPR v. s.. MEPM, MEPM v. s. IPM,
and CPRv.s. IPM,at 1/2h,1h,and 2 h

Fig. 4-A (2R3 L7z 3 HAL L ICEMRERIKIEL 2
BETEM Z /) L7cas, WRFRIERE ), IPM bok
b ) THH, XK\T MEPM, CPROME %Y, 3%
Ml Zh 2l 2, 4, 6 REORARTXTTHE
ARz,

(2) PAE

kil 22 @HiIC LT, CPR, MEPM, BXU IPM
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ZEhEFh 2 MIC 12C1/2, 1, 2 MR SELHE
® PAE Ol % Fig. 4-B {S;RL 7. PAE i, CPR
TRED LR oD L, MEPM, IPM &, ¥
RTOKICBWTBDLN, EARMIESR2BICL
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CPR 25, MEPM 6.25, IPM 12.5] #* AL,
sub-MIC fEHRROIER R 2 XA IR BOEEICL Y
e L. Fig. 5 &, CPR, MEPM, IPM o 1/8,
1/74 MIC fEHROBRN A BB KL%, Fig. 6 1, 3
%% 1/8, 1/4, 1/2 MIC fEHIB O MR R 2 B E/EH
EHMMBIER IS TRL, %M 2 MIC 2 BT
BB LiTbhhr o BETHB L=, CPR
T, WAEOHKICI Y BREEH, HAEMBERC
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Fig. 5. Growth curves of Pseudomonas aeruginosa K 1
in the presence of cefpirome, meropenem, and
imipenem at sub MIC, with (closed symbols) and
- without (open symbols) pre-exposure (2 MIC, 2 h).
. - —: control, O@: 1/8MIC, AA: 1/4MIC, | : drug free

TR, BRI LICED, HLAEETDEL-
AR SRR RN & MAANER (PA
SME) % @7, 7, SoOMMIZ, IPM TEHICE
Hohi,

3. b MmARERIRICRITDIMEYR

In vitro auto-simulation system HT, P. aerugi-
nosa BEK5 M K 19 %S LT CPR (1 g, 1h),
MEPM (0.5 g 0.5h), IPM (1 g 1h) silMHER
Dt FRRERRTERN SELBAOERKENK
Zit (n=5) OFHM% Fig. 7, FLEFORDOHMN
RO 3 HEDMRE Table 2 ISRLA, ERD

<A>
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| MZJ
0 oooor% 00 0

1/8 1/4 12MIC /8 1/4 1/2MIC 18 1/4 12MIC

CPR MEPM IPM

.
%
%
.
%
%

(1 4

0_ a 4
/8 V4 12MIC /8 V4 12MIC 118 V4 1/2MIC

Fig. 6. Bactericidal activity (max. kill down) <A> and
Suppression of growth (SME, PA SME) <B> by cef-
pirome, meropenem, and imipenem at 1/8, 1/4, and
172 MIC against Pseudomonas aeruginosa K 1, with
(closed square) and without (open square) pre-expo-
sure (2 MIC, 2 h).

CPR: cefpirome, MEPM: meropenem, IPM: imipen-
em

Table 2. Three indices of antimicrobial activity with intravenous drip infusion of cefpirrome (1 g,

1 h), meropenem (0.5 g, 0.5 h), and imipenem (1 g, 1 h) against Pseudomonas aerugi-

nosa K 1, with the auto-simulation system in vitro

<A> <B> <C>
Maz. conc. Max. kill down Recovery time S i
Time sheve M ax. ry uppression area
(= ALogu cfu/ml) (h) (— ALogw cfu/ml - h)
2.5 MIC 1.9 9.7 8.9
CPR
2.3h (1.6~2.3) (8.5~10. 6) (7. 6~10.0)
MEPM 4.2 MIC 3.2 15.7 32.6
1.7h (2.8~3.6) (14. 2~16. 6) (29. 8~35. 0)
PM 3.7MIC 3.7 18.0 41. 8
2.0h (3.5~4.0) (16. 8~20. 0) (38. 0~45. 0)

CPR: cefpirome, MEPM: meropenem, IPM: imipenem

<A> P<0.01: CPRv.s. MEPM, and CPR V. ».

IPM

<B> P<0.01: CPRv.s. MEPM, MEPM v. s. IPM, and CPR v. 5. IPM
<C> P<0.01:CPRv.s. MEPM, MEPM v. s. IPM, and CPR v. s. IPM
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Fig. 7. Growth curves of Pseudomonas aeruginosa K 1 and simulated concentration-time curves in
human serum following a single intravenous drip infusion of cefpirome (1 g, 1 h) <A>, meropenem
(0.5 g, 0.5 h) <B>, and imipenem (1 g, 1 h) <C>, with the auto simulation system in vitro.

A: time above MIC

5 &, H&58FMIX, Fig. 7, Table 2 IXART LI IS,
R EKICH LT, Time above MIC 7% 1.7 ~ 2.3 K¢},
RREMRED 2.5~4.2 MIC &, 3 EHAUZIZFA%D
£ THRENEZRBET AL ZHENE LEEL 2
CPR X, ®#MEMH 2~4 REH I VREEHERL,
time above MIC % B X7z 4~6 eI I % B
HL7-A%, MEPM, IPM i3, ¥M{ef# 2 RELUIAT
T CICBREEA%Z/RL, time above MIC Z#B8XTH#H
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P. aeruginosa =¥ 2HR%IR %, carbapenem %
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BRA L7
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bapenem REN L VHBHOTHoAo T2, PAE i,
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FEZEHED F &H (porin F) 2 &8/T 57,
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¥ 72, cerbapenem RIE Tk, EMAAAMIZLY
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& b i A i E B BB T o 3K HI 4R B Ry O RERF Y A B AL
Bt &, MEPM Ti3, MIC BT OBEEIC k- R
HEhrbHd, 61T IPM TREASHELABL, RE
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UEXY, P aeruginosa {33 HHiERIRIE, car-
bapenem #¥ & cephem %I}, & 5iZix, carbapen-
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Relationship between antimicrobial activity and regimen in regard to the
effect of cefpirome, meropenem and imipenem on Pseudomonas aeruginosa

Hiromi Hasegawa', Kazuhiko Otoguro® and Kihachiro Shimizu?

Y Department of Pediatrics, Tokyo Women’s Medical College Daini Hospital, 2-1-10
Nishiogu, Arakawa-ku, Tokyo, Japan
» The Kitasato Institute

We investigated the antimicrobial activity of a cephem (cefpirome [CPR]) and two carbapenems
(meropenem [MEPM] and imipenem [IPM] against Pseudomonas aeruginosa (20 clinically iso-
lated strains, ATCC 27853, and PAO-1) in vitro. At constant concentrations, the carbapenems,
especially IPM, displayed strong bactericidal activity and a postantibiotic effect (PAE), and
enhancement of bactericidal activity and suppression of bacterial growth at sub-MICs after previ-
ous exposure to above-MIC (during the PAE-phase). In contrast, CPR failed to display any PAE
or enhancement of the sub-MIC effect after pre-exposure. When human serum concentrations
were simulated by using an auto-simulation system, carbapenems showed strong bactericidal activ-
ity and long suppression of growth after time above-MIC. These findings suggest that differences
between the antimicrobial activity of cephems and carbapenems are one of the important factors
to be considered in the dosage and duration of f-lactam therapy for P. aeruginosa infections.



