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'()5��67�80 CAZ'()� 25� (25/35,
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2. 2������
2��:,;����� Table 2���� CFPM

< CPFX�:,!� 10�=>?;�� 1� (1/10,

10 ), >@;�� 3� (3/10, 30 ) !0 4� (4/10,

40 )�:,;�1ABCD$� EF�����G
H#$3��0 IJ1 6� (6/10, 60 ) �KB7-
$� G�0 ���-b-������	
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Table 1. In vitro activity of antibacterial agents and metallo-b-lactamase producibility against 35 strains of
MDRP isolated in Kurume University Hospital

Strain
no. Material

MIC ( mg/ml)
Metallo

PIPC T/P S/C CAZ CFPM IPM MEPM AZT FOM AMK CPFX

1 Urine M256 M256 M256 96 64 M32 16 24 M1024 32 16 N
2 Feces M256 M256 M256 3 M256 M32 M32 192 M1024 32 M32 N
3 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 32 M32 N
4 Pus M256 M256 M256 M256 M256 M32 M32 M256 M1024 M256 M32 O
5 Throat swab M256 M256 M256 3 M256 M32 M32 128 M1024 64 M32 N
6 Sputum M256 M256 M256 2 M256 M32 M32 128 M1024 64 M32 N
7 Urine M256 M256 M256 2 M256 M32 M32 M256 M1024 32 M32 N
8 Wound M256 M256 M256 2 M256 M32 M32 192 M1024 64 M32 N
9 Urine M256 M256 M256 M256 M256 M32 M32 128 M1024 M256 M32 O

10 Urine M256 M256 M256 M256 M256 M32 M32 M256 M1024 M256 M32 O
11 Sputum 8 6 16 4 24 M32 24 12 96 32 4 N
12 Feces M256 M256 M256 M256 M256 M32 M32 M256 M1024 M256 M32 O
13 Feces M256 M256 M256 M256 M256 M32 M32 128 M1024 M256 M32 O
14 Drain M256 M256 M256 3 M256 M32 M32 M256 M1024 64 M32 N
15 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 32 M32 N
16 Sputum M256 M256 192 M256 96 M32 8 M256 24 64 4 N
17 Wound M256 M256 M256 3 M256 M32 M32 M256 M1024 64 M32 N
18 Urine M256 M256 M256 3 M256 M32 M32 192 M1024 64 M32 N
19 Urine 48 32 48 8 32 M32 M32 48 M1024 48 8 N
20 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
21 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 32 M32 N
22 Blood M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
23 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
24 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
25 Urine M256 M256 M256 4 M256 M32 M32 M256 M1024 48 M32 N
26 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
27 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
28 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 32 M32 N
29 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
30 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
31 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
32 Urine M256 M256 M256 3 M256 M32 M32 M256 M1024 48 M32 N
33 Blood M256 M256 M256 M256 96 M32 M32 96 M1024 32 6 N
34 Blood M256 M256 M256 M256 12 M32 M32 8 128 32 12 N
35 Wound M256 M256 M256 M256 64 M32 M32 96 M1024 32 4 N

PIPC: Piperacillin, T/P: Tazobactam/Piperacillin, S/C: Sulbactam/Cefoperazone, CAZ: Ceftazidime, CFPM:
Cefepime, IPM: Imipenem, MEPM: Meropenem, AZT: Aztreonam, FOM: Fosfomycin, AMK: Amikacin, CPFX:
Ciprofloxacin, Metallo: Production of metallo-b-lactamase
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MDRP�FGHI�:J� 5KFGH�LMN�
�:�� OPMQRS��TU/VW��4FGH�
)4� XY� Z��[\�]^"#$MDRP/_U
N�4`a���� bc�de$4FGH�f�/g
h����J4�
ij�13)� 2004Yk�lcm�`�no1� P.

aeruginosa 306��ap� MDRP� 5� (1.6�)�
)���qr1�J4� st� uvwx�1� 2002

Y 1y�� 2005Y 3y0��zS�{|N�� P.

aeruginosa� 1508��ap�MDRP� 35� (2.3�)

Table 2. Combined e#ects of cefepime and ciprofloxacin, aztreonam and amikacin against MDRP

Strain
no.

MIC ( mg/ml)
FIC

index

MIC ( mg/ml)
FIC

index
Cefepime Ciprofloxacin Aztreonam Amikacin

Alone Combination Alone Combination Alone Combination Alone Combination

1 64 32 16 3 0.69 24 8 32 8 0.58
4 }256 }256 }32 }32 2 }256 96 }256 64 0.63
9 }256 }256 }32 }32 2 128 32 }256 32 0.38

10 }256 }256 }32 }32 2 }256 32 }256 32 0.25
12 }256 }256 }32 }32 2 }256 32 }256 32 0.25
13 }256 }256 }32 }32 2 128 32 }256 32 0.38
16 96 24 4 2 0.75 }256 24 64 24 0.47
33 96 16 6 2 0.5 96 12 32 12 0.5
34 12 12 12 1 1.08 8 6 32 6 0.94
35 64 16 4 1.5 0.63 96 8 32 6 0.27

Table 3. E#ect of fosfomycin-pretreatment followed by combined exposure of cefepime and ciprofloxacin,
aztreonam and amikacin against MDRP

Strain
no.

MIC ( mg/ml)
FIC

index

MIC ( mg/ml)
FIC

index
Cefepime Ciprofloxacin Aztreonam Amikacin

Alone Combination Alone Combination Alone Combination Alone Combination

1 64 32 16 3 0.69 24 8 32 6 0.52
4 }256 }256 }32 }32 2 }256 96 }256 24 0.63
9 }256 }256 }32 }32 2 128 32 }256 32 0.38

10 }256 }256 }32 }32 2 }256 32 }256 24 0.22
12 }256 }256 }32 }32 2 }256 32 }256 32 0.25
13 }256 }256 }32 }32 2 128 32 }256 32 0.38
16 96 12 4 0.75 0.31 }256 6 64 8 0.15
33 96 12 6 1 0.29 96 8 32 6 0.27
34 12 12 12 1 1.08 8 6 32 6 0.94
35 64 12 4 1 0.44 96 8 32 6 0.27
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Combined E#ects of Antibacterial Agents against Multi-drug Resistant

Pseudomonas aeruginosa Detected in Kurume University Hospital

Nao Fukushima, Chiyoko Tanamachi, Kouji Hashimoto, Rie Horita,

Kazunori Nakata, Kimitaka Sagawa

Department of Laboratory Medicine, Kurume University Hospital,
Asahimachi 67, Kurume, Fukuoka 830�0011, Japan

Thirty-five strains of MDRP (Multi-drug resistant Pseudomonas aeruginosa) identified with Micro Scan
Walk Away96 (DADE BEHRING) were isolated, from January 2002 to march 2005 in Kurume University
Hospital. Antimicrobial susceptibilities of these strains were re-examined using Etest for various antimicro-
bial agents. The most e#ective agent against the strains was ceftazidime (CAZ) (susceptible; 25 strains
(71.4�) and resistant; 10 strains (28.6�)). Because these 10 strains did not show susceptibility with any
antimicrobial agents, we examined combined e#ects of antimicrobial agents against these strains by Etest.
A combination of cefepime and ciprofloxacin was e#ective on 4 strains (40�; 1 for synergistic e#ect, 3 for
additive e#ect) and that of aztreonam (AZT) and amikacin (AMK) was e#ective to all 10 strains (100�; 7
for synergistic e#ect, 3 for additive e#ect). However, five of these 10 strains, produced metallo-b-lactamase,
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showed high MIC to AMK (32�64 mg/ml) even in the combination test. Four of the 5 remained strains which
did not produce metallo-b-lactamase showed good susceptibilities to the combination of AZT and AMK.
These results suggest that although it is di$cult to obtain the significant e#ect against MDRP producing
metallo-b-lactamase, the combination of agents is clinically useful for the infectious diseases due to non
metallo-b-lactamase producing MDRP. Further studies are needed to find a new e#ective combination of
antimicrobial agents to MDRP-infectious.
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