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Figure 1. Antimicrobial activity of ceftazidime-avibactam (CAZ-AVI), ceftolozane-
tazobactam (C-T), and tobramycin (TOB) tested against P. aeruginosa resistant subsets
from United States medical centers (2016-2018)

Figure 2. Antimicrobial activity of ceftazidime-avibactam (CAZ-AVI), ceftolozane-
tazobactam (C-T), meropenem (MEM), and amikacin (AMK) tested against K. pneumoniae
resistant subsets from United States medical centers (2016-2018)

INTRODUCTION

e Very few agents remain active against Pseudomonas aeruginosa and Klebsiella pneumoniae in some
geographic regions; rapidly introducing appropriate antimicrobial therapy is crucial to reduce morbidity and mortality

of patients with infections caused by these organisms in these areas. 100 100
» (Ceftazidime-avibactam is approved by the European Medicines Agency (EMA) and by the United States Food 90 B CAZ-AVI HEECT | TOB 90
and Drug Administration (US FDA) to treat hospital-acquired bacterial pneumonia, including ventilator-associated B CAZ-AVI
bacterial pneumonia (HABP/VABP), complicated intra-abdominal infections (clAls) in combination with 30 30 B C-T
metronidazole, and complicated urinary tract infections (UTIs), including pyelonephritis. I\AAI\IZI\KA
 We evaluated the in vitro activity of ceftazidime-avibactam, ceftolozane-tazobactam, and many comparator 70 70
agents against a large collection of contemporary P. aeruginosa and K. pneumoniae isolates from United States 60 60
(US) medical centers. : -
50 50
MATERIALS AND METHODS 0 0
Bacterial isolates 30 30
e A total of 6,210 P. aeruginosa and 6,041 K. pneumoniae isolates were consecutively collected from 85 US medical 20 20

Figure 3. Frequency of ESBLs and carbapenemases among K. pneumoniae isolates from
United States medical centers (2016-2018)
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e Multidrug-resistant (MDR) was defined as nonsusceptibility (NS; CLSI breakpoints) to at least 1 drug in 3 classes.

Abbreviations: MEM, meropenem; NS, nonsusceptible; PIP-TAZ, piperacillin-tazobactam; CAZ, ceftazidime; B-lactam-NS, isolates not susceptible to
meropenem, piperacillin-tazobactam and ceftazidime; and MDR, multidrug-resistant.

Abbreviations: ESBL, extended-spectrum B-lactamase producers; CPE, carbapenemase producers; and MDR, multidrug-resistant.

Susceptibility testing and screening for -lactamase-encoding genes
e Broth microdilution testing was conducted according to CLSI reference method.

e Enterobacteriaceae isolates displaying MIC values 22 mg/L for at least 2 of the following [3-lactams: ceftazidime,
ceftriaxone, aztreonam, or cefepime and all carbapenem-resistant Enterobacteriaceae isolates (CRE, defined as
MIC values at 24 mg/L for imipenem [except Proteeae], meropenem, and/or doripenem) were tested for
B-lactamase-encoding genes using next-generation sequencing.

Table 2. Cross-resistance among f-lactams and p-lactamase inhibitor combinations when
tested against P. aeruginosa isolates from United States medical centers (2016—-2018)

Table 1. Antimicrobial activity of ceftazidime-avibactam, ceftolozane-tazobactam and
comparator agents tested against P. aeruginosa and K. pneumoniae from United States
medical centers (2016-2018)
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e Libraries were normalized using the bead-based normalization procedure (lllumina) and sequenced on MiSeq. This study was supported by Allergan. Allergan was involved in the design and decision to present these results, and
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Laboratories) for screening of (3-lactamase genes. P. aeruginosa (6,210) MEM 40.0 0.0 39.9 15.9 15.3 collection, analysis, or interpretation of data.
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Ceftazidime-avibactam 971% susceptlble [S]) and ceftolozane-tazobactam (97 O%S) were the most active Imipenem 1 >8 77.2 18.9 811 18.9 Abbreviations: CAZ, ceftazidime; MEM, meropenem; PIP-TAZ, piperacillin-tazobactam; C-T, ceftolozane-tazobactam; AVI, avibactam; NS, not susceptible. Aé\l/leYrgg\r?Cé%:])/;%)séi\;ypccicfagcyec::;azZI([:j)llme aVIbaCtam) paCkage Insert A”ergan USA Inc. Available at https HIWWW
compounds against P. aeruginosa after colistin (99.7%S), and retained activity against meropenem- Ceftazidime 2 39 83 5 11.9 83 5 16.5 N — , L
nonsusceptible (88.5-89.0%3), piperacillin-tazobactam-nonsusceptible (86.6-87.0%S), and ceftazidime- : 2. Clinical ?f){j Laboratory Stqndards ]nstltute (2019). M100Ed29E. Performance standards for antimicrobial
- - - Cefepime 2 16 83.7 0.6 83.7 16.3 susceptibility testing: 29th informational supplement. Wayne, PA: CLSI
nonsusceptible (82.2-83.2%) isolates (Tables 1 and 2 and Figure 1). Ciprofloxacin 0.25 >4 718 214 718 8.9 pHBIY g PP - yvayne, FA. '
, o L _ Levofloxacin 05 >4 635 26 4 635 365 3. Clinical and Laboratory Standards Institute (2018). MO7Ed11E. Methods for dilution antimicrobial susceptibility tests
* Among P. aeruginosa, 40.7% of ceftolozane-tazobactam-nonsusceptible isolates were susceptible to G = 2 | ' ' 61 for bacteria that grow aerobically; approved standard: eleventh edition. Wayne, PA: CLSI.
ceftazidime-avibactam and 44.2% of ceftazidime-avibactam-nonsusceptible isolates were susceptible to entamicin 8 83.9 8.6 83.9 6. 4 EUCAST (2019) Breakooint tables for interoretation of MICs and 4 Version 9.0. J 019
ftolozane-tazobactam (Table 2) Amikacin 4 16 95 3 2.4 388 8 47 . _ ( )- Breakpoint tables for interpretation o s and zone diameters. Version 9.0, January -
e ' Tobramycin 0.5 2 93 3 573 93 3 6.7 Available at: http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Breakpoint_tables/v_9.0_Breakpoint
e The most active agents against K. pneumoniae were ceftazidime-avibactam (>99.9%S), colistin (98.3%S), Colistin 05 1 99.7 0.3 99.7 0.3 _Tables.pdf
amikacin (97.6%S), and meropenem (97.5%S; Table 1). K. pneumoniae (6,041) CO N C LU S I O N S 5. Zavicefta® (2019). Zavicefta (ceftazidime-avibactam) package insert. Pfizer Ireland Pharmaceuticals. Available at
« Ceftolozane-tazobactam was active against 92.3% of K. pneumoniae isolates overall and showed limited activity Cettazidime-avibactam 0.12 0.25 >99.9 <0.1 >99.9 <0.1 o hitps://www.ema.europa.eu/en/documents/product-information/zavicefta-epar-product-information_en.pd
against ESBL-producers (67.2%S) and carbapenemase (CPE)-producers (0.0%S; Figure 2) Ceftolozane-tazobactam 0.25 1 95.3 3.7 92.3 77 Ceftazidime-avibactam and ceftolozane-tazobactam showed similar coverage (%S) against P. aeruginosa
9 P 70 P P 709, 1Y ' Piperacillin-tazobactam 4 16 919 55 855 8 1 (97.0-97.1%S), including against isolates resistant to other antipseudomonal agents.
° ] 0 - . - y B
Arrggggeié é)lgieﬁlr'gog)/ae, 10.2% were ESBL-producers (excluding CPE co-producers) and 2.7% were CPE Me.mpenem <O'O3 0.03 I71 2.9 97.5 1.7 Among P. aeruginosa, 40.7% of isolates were susceptible to ceftazidime-avibactam and resistant to
P J ' Imipenem =0.12 0.25 97.2 2.6 I9r.4 2.2 ceftolozone-tazobactam and 44.2% were susceptible to ceftolozone-tazobactam and resistant to Trie sasier wee el
» The most common ESBLs were CTX-M-15 (75.9%) and OXA-1/0XA-30 (52.4%); 54.4% produced >1 ESBL, ngea;;gg"e 302152 12 233 133 2‘7”23 o ceftazidime-avibactam. ntended for presentation at
. v ) ) o g - <0. . . . . :
mainly CTX-M-15+O0XA-1/0XA-30 (50.2% of ESBL-producers; Figure 3). Ceftriaxone <0.06 >8 86.4 13.2 86.4 13.2 Ceftazidime-avibactam was active against 100.0% of ESBL-producing and 99.4% of CPE-producing EC?MlD 2020’hWh('308\‘/"|’SS ’
e The most common CPE among KPN were KPC-3 (57.8% of CPE-producers) and KPC-2 (39.8%). Only one Ciprofloxacin <0.03 2 82.2 13.8 82.2 13.8 K. pneumoniae, whereas ceftolozane-tazobactam showed very limited activity against these organisms. (E)aar:mfjeeﬁwdicdqrehteocforerespondih;
OXA-48-producing and one metallo-beta-lactamase-producing isolate (NDM-1) were observed (Figure 3). Ic_;evciflox.af;m g'gg 1 Sg'i 2'2 g?'g 3‘2 Ceftazidime-avibactam represents a valuable treatment option for infections caused by P. aeruginosa and accepted abstract can be found
 The most active agents against ESBL-producing K. pneumoniae were ceftazidime-avibactam (100.0%S), the Ari?kzrc:i]:m : 1 5 5 8. 2 0. = 97' 5 1' 5 K. pneumoniae in US medical centers, including those caused by MDR organisms. in the 30th ECCMID abstract
carbapenems meropenem and imipenem (98.7-100.0%$), colistin (96.2%S), and amikacin (95.6%S; Figure 2). Colistin 01 095 ' ' 08 3 = book under abstract 473.

Only ceftazidime-avibactam (99.4%S; Figure 2) and colistin (82.4%S) were active against >45% of CPE-
producers.

2 Criteria as published by CLSI [2019] and EUCAST [2019].
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