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Frequency and Antimicrobial

Susceptibility of Gram-negative

INTRODUCTION

- Antimicrobial resistance among Gram-negative bacteria (GNB) is a major problem in US hospitals.
- The development of various [3-lactamase inhibitor combinations markedly increased the armamentarium to treat infections caused by

GNB in recent years.

- We evaluated the frequency and antimicrobial susceptibility of GNB causing bloodstream infection (BSI) in US medical centers.

RESULTS

- The most common GNBs isolated from BS| were E. coli (41.9%), K. pneumoniae (16.1%), P. aeruginosa (10.2%), and Enterobacter

cloacae complex (6.8%; Figure 1).

. Ceftazidime-avibactam (CAZ-AVI; 99.9% susceptible [S]) and meropenem-vaborbactam (MEM-VAB; 99.7% S) showed almost

complete activity against Enterobacterales (Table 1 and Figure 2).

— Imipenem-relebactam (IMI-REL; 96.2% S) exhibited potent activity against Enterobacterales, except P. mirabilis and indole-positive
Proteeae isolates (Table 1 and Figure 2).

— Ceftolozane-tazobactam (C-T, 95.4% S) showed limited activity against E. cloacae complex, ESBL-phenotype (84.7% S), and MDR
iIsolates (75.2%; Table 1 and Figure 2).

- Ceftriaxone susceptibility rates were 80.1%, 82.9%, and 74.0% for E. coli, K. pneumoniae, and E. cloacae complex, respectively (data
not shown).

- CAZ-AVI, MEM-VAB, and IMI-REL were active against 84.2%, 57.9%, and 52.6% of CRE isolates, respectively (Figure 2).

- CAZ-AVI (97.6% S), C-T (97.6% S), IMI-REL (99.0% S), and tobramycin (98.3% S) were the most active agents against P. aeruginosa
and retained good activity against isolates nonsusceptible to piperacillin-tazobactam or meropenem and against MDR isolates
(Table 2 and Figure 3).

- P. aeruginosa susceptibility to piperacillin-tazobactam, meropenem, and ceftazidime were 86.1%, 88.5%, and 88.5%, respectively
(Table 2 and Figure 3).

- Frequency of B-lactamases found in Enterobacterales is shown in Table 3.
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METHODS

- A total of 5,796 isolates were consecutively collected from patients with BSI in 31 US medical centers.

- Among those isolates, 2,893 (49.9%) were GNB and selected for evaluation, including 2,434 Enterobacterales and 296 Pseudomonas
aeruginosa isolates.

- Only isolates determined to be significant by local criteria as the reported probable cause of infection were included in the program.

- Carbapenem-resistant Enterobacterales (CRE) isolates were defined as displaying imipenem and/or meropenem MIC 24 mg/L;
imipenem was not applied to Proteus mirabilis and indole-positive Proteeae due to their intrinsically elevated MIC values.

- Multidrug resistance (MDR) was defined as nonsusceptible (CLSI breakpoints) to at least 3 antimicrobial classes (Magiorakos et al., 2012).
- Isolates were susceptibility tested by the CLSI broth microdilution test method.

- Enterobacterales with elevated MIC values for selected B-lactams (ceftazidime, ceftriaxone, aztreonam, and/or cefepime) were
screened for B-lactamase genes by whole genome sequencing.

Figure 2. Ceftazidime-avibactam, ceftolozane-tazobactam,
meropenem-vaborbactam, and imipenem-relebactam
activities against Enterobacterales from patients with

Figure 3. Ceftazidime-avibactam, ceftolozane-tazobactam,
meropenem-vaborbactam, and imipenem-relebactam activities
against P. aeruginosa isolates from patients with bloodstream

CONCLUSIONS
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Abbreviations: PIP-TAZ, piperacillin-tazobactam; NS, nonsusceptible; MDR, multidrug-resistant.

Abbreviations: ESBL, extended-spectrum B-lactamase; MDR, multidrug-resistant; CRE, carbapenem-resistant Enterobacterales. * % inhibited at Enterobacterales breakpoint of <4 mg/L.

CAZ-AVI exhibited a more balanced spectrum against Enterobacterales
and P. aeruginosa when compared to other -lactamase inhibitor
combinations.

Table 1. Antimicrobial susceptibility of Enterobacterales (n=2,434)
isolated from patients with BSI in US medical centers (2020-2021)

Table 2. Antimicrobial susceptibility of 296 P. aeruginosa isolated
from patients with BSI in US medical centers (2020-2021)
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2 Criteria as published by CLSI (2022).
> All Enterobacterales species were included in the analysis, but CLSI excludes Morganella, Proteus, and Providencia species.
¢ Using parenteral breakpoints.
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