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Fosfomycin as an alternative antibiotic against KPC-3 producer isolates, including
those resistant to tigecycline and/or colistin
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Background: The treatment of serious infections with KPC remains an enormous challenge. The
mortality associated with the failure rates from the current salvage therapies highlighted above is
disconcerting. Fosfomycin is an “old” antimicrobial that inhibits the first step of peptidoglycan synthesis
and shows potent bactericidal action against many Gram-negative pathogens. The aim of this study
was to evaluate the activity of fosfomycin against a collection of Enterobacteriaceae and Acinetobacter
baumannii clinical isolates.
Material/methods: A total of 49 KPC-3 producers clinical isolates, namely Klebsiella pneumoniae
(n=41), Klebsiella oxytoca (n=4), Acinetobacter baumannii (n=1), Escherichia coli (n=1), Citrobacter
freundii (n=1) and Enterobacter aerogenes (n=1) were selected from one tertiary care hospital in
Lisbon. Antimicrobial susceptibility was assessed by E-test (colistin) and using disk diffusion:
amoxicillin/clavulanic acid, cefoxitin, cefotaxime, ceftazidime, imipenem, gentamicin, ciprofloxacin,
tigecycline, fosfomycin. The results were interpreted according to Clinical and Laboratory Standards
Institute (CLSI) for fosfomycin and to European Committee on Antimicrobial Susceptibility Testing
(EUCAST) for the remaining antibiotics.
Results: All clinical isolates studied were categorized as multidrug-resistant (MDR), defined as
acquired non-susceptibility to at least one agent in three or more antimicrobial categories. Among the
49 isolates, 41 (83.7%) were resistant to cefoxitin, 44 (89.8%) to cefotaxime and 47 (95.9%) to
ceftazidime. All 49 isolates (100,0%) were resistant to amoxicillin/clavulanic acid. High resistant rates
were also found to imipenem and gentamicin antibiotics (79.6%). 23 isolates (46.9%) have
demonstrated ciprofloxacin resistance, 11 isolates (22.4%) were in intermediate susceptibility category
and 15 isolates (30.6%) showed suceptibility. 13 isolates (26.5%) were resistant to tigecycline and 29
isolates (59.2%) showed intermediate susceptibility values for this antibiotic and only 7 isolates (1 E.
coli and 6 K. pneumoniae) showed susceptibility to tigecycline (14.3%). For colistin, 6 isolates (12.2%)
were resistant (1 K. pneumoniae, 3 K. oxytoca, 1 E. aerogenes and 1 A. baumannii) and 39 (79.6%)
showed susceptibility. The most active antibiotic against KPC-3 producers was fosfomicyn, only 4 K.
pneumoniae isolates (8.2%) were resistant and 45 isolates (91.8%) showed susceptibility including to
all 13 tigecycline resistant isolates and 3 isolates resistant to both tigecycline and colistin. Also
Acinetobacter baumannii was resistant to all antimicrobials tested except for fosfomycin.

Conclusions: In conclusion, fosfomycin demonstrates high activity (>90%) against KPC-3 producing
MDR Enterobacteriaceae including Klebsiella pneumoniae and Acinetobacter baumannii isolates,
representing an important alternative to tigecycline and colistin.

