ATS 2022 | Poster #6042

Antimicrobial Activity of
New B-lactam/B-lactamase
Inhibitor Combinations against
Pseudomonas aeruginosa and
Enterobacterales from Patients
with Pneumonia in Intensive
Care Units

Helio S. Sader, Rodrigo E. Mendes, Cecilia G. Carvalhaes, Mariana Castanheira
JMI Laboratories, North Liberty, lowa, USA

RESULTS

« CAZ-AVI, C-T, and IMI-REL were the most active B-lactams against P. aeruginosa (Table 1 and Figure 1).
« CAZ-AVI and MEM-VAB were the most active [3-lactams against Enterobacterales (Table 1 and Figure 2).

* In general, the activities of the newer BL/BLIs were similar against ICU and non-ICU isolates, except for
IMI-REL against Enterobacterales (Table 1 and Figures 1 and 2).

« MEM-VAB exhibited lower activity against P. aeruginosa compared to the other 3 new BL/BLIs, especially
against resistant subsets (Table 1 and Figure 1).

* Against P. aeruginosa, susceptibility of ICU isolates to piperacillin-tazobactam and meropenem were slightly
lower and susceptibility to tobramycin was slightly higher compared to non-ICU isolates (Figure 1).

« CAZ-AVI and MEM-VAB showed almost complete activity (299.8%) against Enterobacterales from ICU and
non-ICU patients (Table 1 and Figure 2).

 IMI-REL exhibited limited activity against some P. mirabilis and indole-positive Proteeae isolates (data not shown).

« C-T showed limited activity against E. cloacae complex as well as against ESBL-producing, carbapenem-
resistant (CRE), and multidrug-resistant (MDR) Enterobacterales (Table 1).

« Susceptibility of Enterobacterales to ceftriaxone, ceftazidime, levofloxacin, and gentamicin was slightly
higher among ICU compared to non-ICU isolates (Figure 2).

* The occurrence of CRE and MDR phenotypes among Enterobacterales as well as MDR and XDR
phenotypes among P. aeruginosa was lower among |ICU compared to non-ICU isolates (Table 3).

« Rates of cross-resistance among the 4 new BL/BLIs against P. aeruginosa varied markedly (Table 2).
 CAZ-AVI remained active against 75.0%—80.2% of isolates resistant to IMI-REL or MEM-VAB (Table 2).

« Similarly, IMI-REL remained active against 60.0% and 76.9% of isolates nonsusceptible to C-T and CAZ-AVI,
respectively (Table 2).

INTRODUCTION

» The initial antimicrobial therapy of patients with pneumonia is frequently empirical, and timely and effective
antimicrobial therapy is critical to decrease complications and mortality.

* The most prominent group of new antimicrobial agents with broad spectrum activity are the 3-lactam/
B-lactamase inhibitor combinations (BL/BLIs) and 4 such combinations have been approved in recent years:
ceftazidime-avibactam (CAZ-AVI), ceftolozane-tazobactam (C-T), meropenem-vaborbactam (MEM-VAB),
and imipenem-relebactam (IMI-REL).

* We evaluated the in vitro activities of these 4 BL/BLIs against Enterobacterales and Pseudomonas
aeruginosa isolates recovered from ICU and non-ICU patients with pneumonia in United States hospitals.

MATERIALS AND METHODS

 Atotal of 2,309 isolates, including 1,365 from ICU and 944 from non-ICU patients, were consecutively
collected from the lower respiratory tract of patients with pneumonia in 25 US hospitals in 2020-2021.

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

* Organisms were tested for susceptibility by reference broth microdilution methods in a central laboratory
according to the current CLSI documents.

* Frozen-form MIC panels were manufactured at JM| Laboratories.
» Susceptibility percentages were based on US FDA and CLSI breakpoints.

 The MEM-VAB susceptible breakpoint of <4 mg/L for Enterobacterales was applied for comparison purposes
to P. aeruginosa.

CONCLUSIONS

Table 3. Occurrence of resistance
phenotypes among P. aeruginosa

Table 2. Cross-resistance among f3-lactams and B-lactamase inhibitor
combinations tested against P. aeruginosa isolates

Table 1. Antimicrobial susceptibility of P. aeruginosa and Enterobacterales
from ICU and non-ICU patients with pneumonia
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> Only 299 isolates were tested against imipenem-relebactam.
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@ The MEM-VAB susceptible breakpoint of <4 mg/L for Enterobacterales was applied for comparison purposes to P. aeruginosa.
Abbreviations: CAZ-AVI, ceftazidime-avibactam; C-T, ceftolozane-tazobactam; MEM-VAB, meropenem-vaborbactam; IMI-REL, imipenem-relebactam;
PIP-TAZ, piperacillin-tazobactam.

Ceftazidime-avibactam demonstrated a more balanced
coverage against P. aeruginosa and Enterobacterales

and may represent a better option for empiric therapy Figure 2. Antimicrobial susceptibility of Enterobacterales isolates from ICU and non-ICU patients

Figure 1. Antimicrobial susceptibility of P. aeruginosa isolates from ICU and non-ICU patients
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Abbreviations: CAZ-AVI, ceftazidime-avibactam; C-T, ceftolozane-tazobactam; MEM-VAB, meropenem-vaborbactam; IMI-REL, imipenem-relebactam; PIP-TAZ, piperacillin-tazobactam;
CRO, ceftriaxone; LEV, levofloxacin; GEN, gentamicin.

* Based on Enterobacterales breakpoints (<4 mg/L); not approved in the US for P. aeruginosa.
Abbreviations: CAZ-AVI, ceftazidime-avibactam; C-T, ceftolozane-tazobactam; MEM-VAB, meropenem-vaborbactam; IMI-REL, imipenem-relebactam; PIP-TAZ, piperacillin-tazobactam;
CAZ, ceftazidime; LEV, levofloxacin; TOB, tobramycin.
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