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ABSTRACT

Pseudomonas aeruginosa has been found to be highly infectious in nosocomial infected patients,
particularly in immunocompromised patients. The patients infected with this bacterium are mostly difficult to treat due to
the resistance development of the bacteria. Carbapenems are p-lactam agents with a high potency for bacterial infection.
The efficacy of carbapenems is effective against Gram-positive and Gram-negative bacteria. Currently, the increasing
occurrences of carbapenems resistance phenomena have been reported in many countries. The aims of this study were to
determine the efficacy of fosfomycin alone and in combination with carbapenems against seventy carbapenems-resistant
P. aeruginosa isolates. The best characteristics of fosfomycin are less toxicity, the ability to inhibit a broad spectrum of
bacteria and the capability to enhance the synergy. Therefore, fosfomycin is an interesting antibiotic to study the efficacy
of the combination antibiotic effect with carbapenems.

In this study, seventy carbapenems-resistant P. aeruginosa clinical isolates were firstly examined for their
on susceptibility to fosfomycin, meropenem, imipenem, and doripenem using the broth microdilution method. The results
of this experiment showed that the MIC ranges of fosfomycin, meropenem, imipenem, and doripenem were 8 - >1024, 8 —
256, 2 — 256, and 1 - >256 pg/ml, respectively. It was found that MICg, of fosfomycin were more than 1024 ug/ml and
MICg of all carbapenems were 64 pg/ml. In synergy testing, the combination between fosfomycin and doripenem
indicated the maximum percentage of synergistic at about 45.71%, followed by the combination of fosfomycin with
meropenem and fosfomycin with imipenem at about 40 and 38.57%, respectively. However, the statistical difference was
not significant between three groups of combination antibiotics with a 95% confidence interval. The determination of the
time-killing rate at various concentrations demonstrated the concentrations of 0.25xMIC and 0.5xMIC at 8 hours in
fosfomycin combined with meropenem and imipenem were synergistic. Fosfomycin combined with doripenem showed a
synergistic effect at 0.25xMIC after 8 hours and at 0.5xMIC after 4 hours. The bacterial killing rates of these combinations
appeared in a concentration-dependent manner. The strains with positive synergy results possessed carbapenems
resistance mechanisms by the overexpression of efflux pumps (MexAB and MexXY) and the loss of OprD protien. The
time-kill assay indicated that fosfomycin combined with carbapenems showed synergism at 0.25xMIC within 8 hours.
Mutation frequency analysis did show no difference between given alone and in combination with antimicrobials. Clear
disruption of the bacterial cell wall was observed by SEM at 0.25xMIC after being treated with antimicrobials for 8 hours.
Remarkably, combinations between carbapenems and fosfomycin showed anti-biofilm activity. All of these results
supported the combination treatment between fosfomycin and carbapenems had promising effects against carbapenems-
resistant P. aeruginosa strains. Especially, fosfomycin, combined with doripenem, was an interesting alternative option for

carbapenems-resistant P. aeruginosa infections.
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