
N=934 FEP/VNRX CAZ CAZ/AVI AZT FEP FEP/TZ CT/TZ MEM MEM/VB PIP/TZ AK

MIC50 4 4 2 8 4 4 1 1 1 16 4
MIC90 8 64 16 64 32 32 4 16 16 >128 16

MIC50 and MIC90 of collected isolates against cefepime/VNRX-5133 and 
comparators. MIC values are expressed in mg/L.

Pseudomonas aeruginosa is a common cause of nosocomial
infections and an increasing number of multidrug-resistant
strains, including carbapenem-resistant strains, are being isolated
worldwide [1].
Carbapenem-resistance in P. aeruginosa can be mediated by
overexpression of the chromosomal class C enzyme combined
with overexpression of efflux systems and/or porin
downregulation, or by the acquisition of β-lactamases. In
particular, the acquisition of metallo-β-lactamases, being able to
confer resistance to most β-lactams, including the novel
combinations ceftazidime/avibactam, ceftolozane/tazobactam
and meropenem/vaborbactam is of concern [1,2].
VNRX-5133 is a novel broad spectrum β-lactamase inhibitor,
currently under evaluation to inhibit activity of Ambler class A, B,
C and D β-lactamases [3].
In this study the activity of the novel combination
cefepime/VNRX-5133 and comparator antibiotics was evaluated
against a previously characterized nationwide collection of P.
aeruginosa isolated from bloodstream and lower respiratory
tract infections [3]. The collection included 48 carbapenemase
producers (32 VIM-type, 12 IMP-type and 4 GES-5) [2].

. Geographical distribution of participating centers across Italy. 1: Milano; 2:
Lecco; 3:Torino; 4: San Remo; 5: Bolzano; 6: Modena; 7: Bergamo; 8: Treviso; 9:
Udine; 10: Firenze; 11:Siena; 12: Perugia; 13: Ancona; 14: Roma; 15: San Giovanni
Rotondo; 16: Casarano; 17: Napoli; 18: Cosenza; 19: Catania; 20: Vicenza.

934 consecutive non-duplicate clinical isolates
of P. aeruginosa from cases of bloodstream infections and
hospital-acquired (HAP) or ventilator-associated pneumonia
(VAP) from 20 different centres distributed across Italy ( )
were collected from September 2013 to November 2014. For
HAP-VAP, only bronchoalveolar lavage samples with a colony
count ≥1 × 104 cfu/mL were considered significant. Isolates from
cystic fibrosis patients were excluded.
Species identification was confirmed using MALDI-TOF (Vitek-MS,
bioMérieux, Marcy L’Etoile France).

Antimicrobial susceptibility testing was
carried out with broth microdilution method using lyophilized
custom plates (Thermofisher Scientific) and results were
interpreted according to EUCAST clinical breakpoints v. 9.0
(http://www.eucast.org/clinical_breakpoints/).

• Compared to the other antibiotics tested, cefepime/VNRX-5133 and
ceftolozane/tazobactam exhibited the lowest values of MIC90 (8 and 4 mg/L, respectively
[ ]) and were the only agents showing activity against >90% of isolates: 91.5% and
91.0%, respectively ( ).

• Amikacin also showed a very good activity (89%), followed by ceftazidime/avibactam
(87%). The addition of vaborbactam did not substantially improve the meropenem
susceptibility against collected isolates.

• Cefepime/VNRX-5133 retained activity against the majority of isolates resistant to the
first–line agents like cefepime, meropenem, piperacillin/tazobactam and amikacin,
specifically against 70.7% (186/263) of cefepime non-susceptible isolates, against 78.99%
of piperacillin/tazobactam non-susceptible isolates (297/376), 64.94% of meropenem
non-susceptible isolates (112/174), 69.8% of amikacin non-susceptible isolates (44/63)
and 45.2% of ceftolozane/tazobactam resistant isolates (38/84) ( ).

• The combination with VNRX substantially improved the activity of cefepime against VIM-
( ) and GES-5-producers (50% vs 3% of susceptible isolates, respectively), while no
effect was registered against IMP producers.
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The combination cefepime/VNRX-5133 exhibited potent inhibitory activity against tested
strains and could represent a promising alternative to current available treatments.

Percentage of susceptibility at standard dose (S), at increased exposure
(I) and resistance (R) among
Cefepime/tazobactam and cefepime/VNRX-5133 were interpreted as cefepime.

Inhibitory activity of cefepime/VNRX-5133 compared to
cefepime on .

Inhibitory activity of cefepime/VNRX-5133 compared to the other novel β-lactam/β-
lactamase-inhibitors ceftazidime/avibactam and meropenem/vaborbactam on

.
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CAZ: ceftazidime; CAZ/AVI: ceftazidime/avibactam; AZT: aztreonam; FEP: cefepime; FEP/TZ: cefepime/tazobactam; FEP/VNRX: cefepime/VNRX-5133; CT/TZ: ceftolozane/tazobactam; 
MEM: meropenem; MEM/VB: meropenem/vaborbactam; PIP/TZB: piperacillin/tazobactam; AK: amikacin. 
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