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Objectives: Avibactam is a novel non-β-lactam β-lactamase inhibitor that protects against hydrolysis
of β-lactams in Gram-negative bacteria that produce Ambler class A (extended-spectrum b-lactamases
[ESBLs], serine carbapenemases), class C (AmpC) and some class D enzymes. We evaluated the
activity of avibactam (AVI) in combination with ceftazidime (CAZ) against Enterobacteriaceae encoding
AmpC b-lactamases collected as part of the INFORM global surveillance study.
Methods: Non-duplicate isolates from intra-abdominal, urinary tract, skin and soft tissue, and lower
respiratory tract infections were collected from 132 global sites. Susceptibility testing was performed
using CLSI broth microdilution and interpreted using EUCAST 2013 breakpoints; as no formal
interpretative criteria have yet been defined, % of isolates with a CAZ-AVI MIC of <= 8 mg/L was used
as a tentative breakpoint based on PK/PD data. Detection and sequencing of bla genes was performed
on Escherichia coli, Klebsiella spp., and Proteus mirabilis isolates with CAZ MIC of >= 2 mg/L, and
other Enterobacteriaceae that were non-susceptible to any carbapenem.
Results: 2,274 Enterobacteriaceae isolates were molecularly characterised. bla genes encoding ACC,
ACT, CMY-type, DHA, FOX, MIR, and MOX enzymes were detected in 290 isolates from seven regions
(Africa 7/70, Asia 93/484, Europe 86/889, Latin America 35/417, Middle East 10/101, North America
24/173, South Pacific 35/140). Isolates in which genes for both AmpC and ESBL enzymes were
detected were seen in all regions, with proportionately more collected from Asia (41/484) and the South
Pacific (7/140). Isolates encoding both AmpC enzymes and carbapenemases were only detected in
Asia (8/484), Europe (8/889), North America (2/173), and the South Pacific (1/140). Notably, ten of
these isolates encoded a metallo-b-lactamase (China 3, Greece 3, Romania 2, Thailand 1, Austria 1).
The % susceptibility of isolates that encoded an AmpC enzyme was compared to that of isolates that
encoded multiple b-lactamases.

AMK-amikacin; FEP-cefepime; CAZ-ceftazidime; CAZ-AVI-ceftazidime with 4 mg/L avibactam; TZPpiperacillin-tazobactam; CST-colistin; DOR-doripenem; MEM-meropenem; LVX- levofloxacin; TGCtigecycline; MBL-metallo-b-lactamase.
Conclusions: Genes encoding AmpC b-lactamases were detected in approximately 13% of the
characterized Enterobacteriaceae and were more prevalent in isolates from Asia (19% of collected)
and South Pacific (25% of collected). Isolates encoding both AmpC enzymes and carbapenemases
were rare. b-lactamase inhibitors such as tazobactam tend to be less effective against AmpC
enzymes, and only 41% of isolates encoding AmpC enzymes were susceptible to TZP in this study. In
contrast, 99-100% of isolates encoding AmpC enzymes alone or in combination with ESBLs or serine
carbapenemases were presumptively susceptible to CAZ-AVI, suggesting that this drug combination

may hold considerable therapeutic promise.

