
Results
Avibactam is a serine-β-lactamase
inhibitor in development with
aztreonam for treatment of infections
caused by drug-resistant Entero-
bacterales, especially carbapenem-
resistant isolates co-producing
serine- and metallo-β-lactamases,
which are often resistant to agents
from multiple drug classes. This study
evaluated the in vitro activity of
aztreonam-avibactam and com-
parators against Enterobacterales
collected globally as part of the
Antimicrobial Testing Leadership and
Surveillance (ATLAS) program from
2016 to 2019.
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 Based on MIC90 values, aztreonam-avibactam demonstrated potent
in vitro activity against multidrug-resistant Enterobacterales collected
globally.

 Aztreonam-avibactam could be an effective therapy for difficult-to-
treat infections caused by multidrug-resistant Enterobacterales.

Methods

Conclusions

• 60,546 non-duplicate clinical
isolates of specified bacterial
species were collected in 233
medical centres located in 52
countries in Europe, Asia/Pacific
(excluding China and India), Middle
East/Africa, and Latin America.

• Susceptibility testing was
performed by CLSI broth
microdilution and interpreted using
EUCAST 2021 breakpoints.
Aztreonam-avibactam was tested
at a fixed concentration of 4 mg/L
avibactam [1,2].

• Isolates with a multidrug-resistant
(MDR) phenotype were defined as
resistant by EUCAST 2020
guidelines to ≥3 of 7 sentinel
agents (amikacin, aztreonam,
cefepime, colistin, levofloxacin,
meropenem, and piperacillin-
tazobactam) [3].
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 18.5% (n=11,214) of Enterobacterales collected globally displayed a
multidrug-resistant (MDR) phenotype, including 33.1%, 18.7%, and
17.1% of collected Klebsiella pneumoniae, Escherichia coli, and
Enterobacter cloacae isolates, respectively. These three species
composed 86.8% of collected MDR isolates (Figure 1, Figure 2).

 Aztreonam-avibactam (ATM-AVI) tested with MIC90 values of 0.12
mg/L against all Enterobacterales and 0.5 mg/L against the overall set
of MDR isolates. On the species level, ATM-AVI MIC90 values were
identical against all and MDR isolates of E. coli (0.12 mg/L) and K.
pneumoniae (0.25 mg/L). For E. cloacae, MIC90 values were four-fold
higher against MDR isolates (2 mg/L compared to 0.5 mg/L) (Table 1).

 A total of 99.8% (11,196 of 11,214) of MDR Enterobacterales were
inhibited by ≤8 mg/L of ATM-AVI, including 99.6%, 99.8% and >99.9%
of E. coli, E. cloacae and K. pneumoniae isolates, respectively, with
an MDR phenotype (Figure 3).

 The tested comparators showed percentages of susceptibility ≤85%
against the overall collection of MDR isolates, but species-specific
differences were observed (Table 1).

 Percentages of susceptibility to last-line agents were 86-99% among
MDR E. coli, 76.6% (n=2,650) of which were resistant to only three
sentinel agents, predominantly the combination of aztreonam,
cefepime and levofloxacin (Figure 4, Table 1, Table 2).

 Susceptibilities to comparators were ≤89% among MDR isolates of E.
cloacae and K. pneumoniae, of which 51.0% and 68.1%, respectively,
were resistant to ≥4 sentinel agents (Figure 4, Table 1, Table 2).

 ATM-AVI MIC90 values against subsets of E. coli, K. pneumoniae and
E. cloacae with common MDR phenotypes ranged from 0.12 - 4
mg/L, with the highest value observed for E. coli isolates resistant to
aztreonam, cefepime, piperacillin-tazobactam, and levofloxacin (Table
2).
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Introduction

aMDR, multidrug-resistant: resistant by EUCAST 2020 guidelines to ≥3 sentinel agents (amikacin, aztreonam, cefepime, colistin, levofloxacin, meropenem, 
and piperacillin-tazobactam).

Figure 2. Species distribution of MDR Enterobacterales (n=11,214)Figure 1. Percentages of multidrug-resistant (MDR) Enterobacterales isolates, by species or species groupa

aDashed line represents the preliminary PK/PD cutoff of ≤8 mg/L for aztreonam-avibactam. 
bPoorly visible due to low number and scale of graph: isolates with aztreonam-avibactam MIC of 8 mg/L (Enterobacterales: n=24, 0.2%; E. coli: n=16, 0.5%;
K. pneumoniae: n=1, 0.02%; E. cloacae: n=1, 0.1%), 16 mg/L (Enterobacterales: n=13, 0.1%; E. coli: n=10, 0.3%; K. pneumoniae: n=1, 0.02%; E. cloacae:
n=1, 0.1%), 32 mg/L (Enterobacterales: n=3, 0.03%; E. coli: n=2, 0.06%; K. pneumoniae: n=1, 0.02%) and 64 mg/L (Enterobacterales: n=2, 0.02%; E. coli:
n=1, 0.03%; E. cloacae: n=1, 0.1%).

Table 1. In vitro activity of aztreonam-avibactam and comparator agents against MDR Enterobacteralesa,b

Figure 3. Distribution of aztreonam-avibactam MIC values against all MDR Enterobacterales (n=11,214) and
MDR isolates of E. coli (n=3,460), K. pneumoniae (n=5,407) and E. cloacae (n=871)a,b

Figure 4. Percentages of MDR isolates resistant to different numbers of sentinel agents

a% Susceptible was defined using EUCAST 2021 breakpoints. ATM-AVI, aztreonam-avibactam; ATM, aztreonam; MEM, meropenem; AMK, amikacin; CST,
colistin; TGC, tigecycline. Tigecycline breakpoints are defined for E. coli and C. koseri only. NA, no breakpoints available.
bMDR, multidrug-resistant: resistant by EUCAST 2020 guidelines to ≥3 sentinel agents (amikacin, aztreonam, cefepime, colistin, levofloxacin, meropenem, 
piperacillin-tazobactam); n, number of isolates.

Table 2. Combinations of resistant phenotypes most commonly observed among MDR isolates of E. coli, K.
pneumoniae and E. cloacaea
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Organism/Phenotype (n)b ATM-AVI ATM MEM AMK CST TGC

MIC90 % S MIC90 % S MIC90 % S MIC90 % S MIC90 % S MIC90 % S

All Enterobacterales (60,546) 0.12 NA 64 70.8 0.12 95.9 8 95.1 >8 82.1 1 NA

All MDR (11,214) 0.5 NA >128 4.4 >8 78.4 >32 76.7 >8 85.3 2 NA

E. coli (18,475) 0.12 NA 32 71.1 ≤0.06 99.4 8 96.4 0.5 99.5 0.25 98.5

MDR E. coli (3,460) 0.12 NA 128 1.6 ≤0.06 97.1 16 85.9 0.5 98.8 0.5 97.4

K. pneumoniae (16,315) 0.25 NA >128 55.4 8 88.3 8 90.6 1 95.9 1 NA

MDR K. pneumoniae (5,407) 0.25 NA >128 2.2 >8 65.1 >32 72.7 4 89.1 2 NA

E. cloacae (5,099) 0.5 NA 64 63.2 0.25 96.3 4 97.0 1 94.0 1 NA

MDR E. cloacae (871) 2 NA >128 3.2 >8 79.4 32 84.2 4 89.3 4 NA

Organism MDR phenotypea N % of all MDR isolates ATM-AVI MIC90 value (mg/L)

Escherichia coli (n=3,460) ATM, FEP, LVX 2,443 70.6 0.12

ATM, FEP, TZP, LVX 353 10.2 4

ATM, FEP, AMK, LVX 190 5.5 0.12

ATM, FEP, TZP, AMK, LVX 160 4.6 2

Klebsiella pneumoniae (n=5,407) ATM, FEP, TZP, LVX 1,543 28.5 0.25

ATM, FEP, LVX 1,000 18.5 0.12

ATM, FEP, TZP, MEM, AMK, LVX 578 10.7 0.5

ATM, FEP, TZP 519 9.6 0.12

ATM, FEP, TZP, MEM, LVX 427 7.9 0.5

ATM, FEP, TZP, AMK, LVX 340 6.3 0.5

Enterobacter cloacae (n=871) ATM, FEP, TZP, LVX 244 28.0 2

ATM, FEP, TZP 190 21.8 2

ATM, FEP, LVX 81 9.3 0.25

ATM, TZP, LVX 61 7.0 2

ATM, TZP, CST 49 5.6 1

ATM, FEP, TZP, AMK, LVX 40 4.6 2
aOnly phenotypes composing ≥5% of MDR isolates of the indicated species are shown. AMK, amikacin; ATM, aztreonam; FEP, cefepime; CST, colistin; LVX, 
levofloxacin; MEM, meropenem; TZP, piperacillin-tazobactam
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