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Table 1. In vitro activity of antibacterial agents against 57
strains of multiple-drug resistant Pseudomonas
aeruginosal MDRP[ isolated from the patients in

Saitama Medical Hospital

Antibacterial MIC range MICso MICso MICeo
agents Oug/mLO Opg/mLO Opg/mLO Opg/mLO
piperacillin 64-256 128 128 256
ceftazidime 256- 0 512 0 512 0 512 0 512
aztreonam 16-256 32 32 32
gentamicin 16- 0 512 32 32 32
tobramycin 128- 0 512 256 256 256
amikacin 32-0 512 128 128 128
arbekacin 8- 512 16 16 32
imipenem 8- [ 512 64 128 128
meropenem 16- 0 512 256 0 512 0 512
biapenem 8-0 512 128 256 256
ciprofloxacin ~ 16-128 32 64 64
prulifloxacin 16-64 32 32 32
fosfomycin 64- 0 512 0 512 0 512 0 512
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Representative PFGE patterns of multiple-drug resistant Pseudomonas aerugi-

nosa. Lane M: lower-range PFGE marker. The PFGE patterns are indicated by the let-

ters above the lanes.

Table 2. The numbers of strains of multiple-drug resistant Pseudomonas aeruginosal MDRPU isolated from the
wards of Saitama Medical School Hospital according to the results for DNA polymorphism measured by

PFGE
ward A B C D E F G H | J K L M N O P Q R S T
Hematology 2
Pulmorogy 10 1 1 1 1
Neurology 1
General Surgery 6 1
Neurosurgery 1 1 1
Cardiosurgery 1 2
Orthopaedic 7
Other 1 1 1 2 1 1
Total 1 1 2 1 112 6 1 1 11 2 1 1 4 1 7 1 1 1 1
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Table 3. Percentages of combined effects of antibacterial agents
against 25 strains of multiple-drug resistant Pseudomonas

aeruginosal MDRP[

Drug combination  synergy [J addition no relation antagonism
BIPM O GM 68% 20% 12%
CPFX O AZT 64% 36% 0%
CPFX 0O GM 64% 32% 4%
BIPM O ABK 60% 32% 8%
BIPM O CPFX 60% 32% 8%
CPFX O FOM 60% 0% 40%
AZT O FOM 60% 0% 40%
PUFX O FOM 60% 0% 40%
BIPM O PUFX 56% 40% 4%
BIPM O FOM 56% 16% 44%
CPFX O ABK 56% 40% 4%
BIPM O AMK 52% 40% 8%
CPFX O AMK 52% 44% 4%
CPFX O IPM 48% 48% 4%
BIPM O AZT 36% 60% 4%

BIPM: biapenem, GM: gentamicin, CPFX: ciprofloxacin, ABK: arbekacin,
FOM: fosfomycin, AZT: aztreonam, PUFX: prulifloxacin, IPM: imipenem.

Table 4. Clinical outcome of the patients infected with multiple-drug resistant
Pseudomonas aeruginosal MDRPO

Case Sex Age Underlying Disease Infection  Treatment Outcome
1 F 57 urothelial carcinoma UTI VCM alive
2 M 83 prostate cancer UTI MINO alive
3 M 72 diabetes UTI IPM/CS alive
4 M 75  urinary bladder sclerosis UTI LVFX alive
5 M 79 CML UTI IPM/CS alive
6 M 7 Crohn Disease UTI none alive
7 M 78 urothelial carcinoma UTI CEZ alive
8 M 76 rectal cancer UTI none alive
9 F 50 AML sepsis AMK O CPR died

10 F 63 AML sepsis AMK [0 CAZ died

CML: Chronic myelogenous leukemia, AML: acute myeloid leukemia, UTI: urinary tract
infection, VCM: vancomycin, MINO: minocycline, IPM/CS: imipenem/cilastatin, LVFX:
levofloxacin, CEZ: cefazolin, AMK: amikacin, CPR: cefpirome, CAZ: ceftazidime
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In vitro combined effects of antibacterial agents against clinically isolated
multiple-drug resistant Pseudomonas aeruginosal MDRPLIstrains

Yoko Oka

Department of Infections Disease & Infection Control, Saitama Medical School,
38 Morohongo, Moroyama-machi, Iruma-gun, Saitama, Japan

The effectiveness of antibacterial agents against 57 strains of clinically isolated multiple-drug resistant Pseu-
domonas aeruginos&l MDRPL was measured by the micro-dilution method. The MIC{! the minimum inhibitory
concentration of an antibiotic required to inhibit the growth of 9000 of bacterial strains] values of imipenem,
amikacin, and ciprofloxacin were found to be 128, 128 and 64 ug/mL, respectively. All 57 strains produced
metallo-beta-lactamase, and the IMP-1 gene was detected by the polymerase chain reactiorid PCRO. The in vitro
combined effects of the antibacterial agents were tested against 25 strains of MDRP selected by the checker-
board method after evaluation by the fractional inhibitory concentratiofl FICDO index. Combinations of BIPM
and GM, CPFX and AZT, and CPFX and GM were found to be effective against all 25 MDRP strains. Synergy or
additional effect of treatment with the combination of CPFX and AZT was observed in 640 of the strains, and
there were no antagonistic effects against any MDRP strains.

We investigated DNA polymorphism in all 57 strains of MDRP by pulsed field gel electrophoresisl PFGEL] and
20 of DNA polymorphisms were separated by PFGE. Ten strains of type F and 7 strains of type J were isolated
from patients in the internal medicine unit of our institution, and 6 strains of type G and 7 strains of type P were
isolated from patients in the surgery unit. Ten of 57 patients were diagnosed with MDRP infection and the re-
maining 47 were concluded to be colonized by MDRP. Eight of the 10 cases of MDRP infection were diagnosed
with urinary tract infection, and the other 2 with sepsis. All 8 patients with urinary tract infection caused by
MDRP survived, but both patients with MDRP sepsis died.



