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New antibiotics against Gram-negative bacteria
In vitro activity of ceftolozane-tazobactam against Pseudomonas aeruginosa and
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Background: Pseudomonas aeruginosa (PAE) is a leading nosocomial Gram-negative pathogen
which is often multi-drug resistant. Ceftolozane-tazobactam (C/T) is an antibacterial drug combination
of ceftolozane, a novel antipseudomonal cephalosporin, and the β-lactamase inhibitor tazobactam.
C/T has been approved for the treatment of complicated intra-abdominal infections (IAI) and
complicated urinary tract infections (UTI), and is currently being investigated for the treatment of
ventilator-associated pneumonia (VAP). The objectives of this study were i) to investigate the
comparative in vitro activity of C/T against PAE and various Enterobacteriaceae species, and ii) to
compare MICs of C/T determined by standard broth microdilution (BMD) versus the Etest®. (Etest® RUO* - bioMerieux S.A., Marcy l’Etoile, France).
Material/methods: 497 PAE and 802 Enterobacteriaceae isolates collected in 10 laboratories in
Germany from October 2014 to April 2015 were included. Isolates were recovered from patients with
bloodstream infections, lower respiratory tract infections, IAI or UTI. Identification of the isolates was
performed by MALDI-TOF. MICs were determined by BMD according to the standard ISO 20776-1 at
a central laboratory, while Etest® MICs of C/T were determined at the local laboratories. EUCAST
breakpoints (v. 5.0) were applied for interpretation. Breakpoints (mg/L) of C/T were S ≤4 / R >4 for
PAE and S ≤1 / R >1 for Enterobacteriaceae. ESBL testing was performed according to CLSI criteria.
Results: Thirty-four percent of the 1,299 isolates were obtained from patients on intensive care units.
More than 60% of the patients were male. Patients ranged in age from 16 to 95 years (median 67
years). C/T demonstrated excellent in vitro activity against PAE, with MIC50/90 values of 0.5/2 mg/L. In
comparison, MIC50/90 values of piperacillin-tazobactam (P/T), ceftazidime (CAZ), and meropenem
(MEM) for PAE were 8/64, 2/16, and 0.5/8 mg/L, respectively. C/T also showed remarkable activity
against CAZ-resistant PAE isolates (Table). An ESBL phenotype was confirmed for 32/202 (15.8%) E.
coli, 40/233 (17.2%) K. pneumoniae, 11/68 (16.2%) K. oxytoca, and 1/56 (1.8%) P. mirabilis. C/T was
at least as active as P/T or CAZ against Enterobacteriaceae isolates (Table). MICs of C/T determined
by Etest® were usually 0.5-1 log2 lower than those obtained by BMD. The categorical agreement
between the methods, however, was excellent, with 99.8% for PAE and 95.9% for Enterobacteriaceae
isolates.
Conclusions: In comparison to other broad-spectrum β-lactams with antipseudomonal activity, C/T
showed superior activity against PAE. It also exhibited good activity against Enterobacteriaceae
including isolates with an ESBL phenotype. Consequently, C/T may be an option for the empirical
treatment of infections in which PAE and/or Enterobacteriaceae play a major role. The Etest® method
seems to be suitable to test the susceptibility of PAE and Enterobacteriaceae to C/T.
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