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Introduction
•	Aztreonam is a monobactam stable to hydrolysis by metallo-

β-lactamases (MBL) and avibactam is a non-β-lactam 
β-lactamase inhibitor that inhibits Ambler class A, C, and 
some class D enzymes (e.g., ESBL, KPC, and AmpC). 

•	Because Enterobacterales isolates that produce MBLs 
usually coproduce serine β-lactamases, aztreonam was 
combined with avibactam. This novel β-lactamase-inhibitor 
combination is under clinical development for the treatment 
of gram-negative infections.

•	We assessed the in vitro activity of aztreonam-avibactam 
against a large collection of contemporary (2019–2020) 
clinical isolates recovered from patients hospitalised with 
pneumonia in European medical centres.

Susceptibility testing 

•	The broth microdilution test method was conducted 
according to CLSI specifications.

•	Aztreonam-avibactam was tested with avibactam at a fixed 
concentration of 4 mg/L.

•	EUCAST susceptibility interpretive criteria were applied for 
comparator agents and a tentative susceptible breakpoint of 
≤8 mg/L was applied for ATM-AVI for comparison purposes. 

Results
•	Aztreonam-avibactam was active against 99.9-100.0% of 

W-EU isolates and 99.6-99.9% of E-EU isolates at ≤8 mg/L 
(Table 1), with MIC50/90 values of ≤0.03/0.12 mg/L in W-EU 
and 0.06/0.25 mg/L in E-EU. 

•	Aztreonam-avibactam retained potent activity against CRE, 
inhibiting 100.0% of W-EU isolates and 98.9-100.0% of E-EU 
isolates at ≤8 mg/L (Figure 1). 

•	Susceptibility to comparator agents were consistently 
lower among isolates from E-EU compared to W-EU for all 
evaluated infection types (Table 1). 

•	MDR rates among Enterobacterales varied from 8.7% (UTI) 
to 12.8% (BSI) in W-EU and from 28.1% (UTI) to 39.0% 
(pneumonia) in E-EU (Figure 2). 

•	XDR rates among Enterobacterales varied from 0.6% 
(SSTI) to 1.4% (BSI) in W-EU and from 6.6% (UTI) to 17.0% 
(pneumonia) in E-EU. 

•	Carbapenem-resistance (CRE) rates varied from 0.7% (UTI 
and SSTI) to 1.7% (BSI) in W-EU and from 5.9% (UTI) to 
17.0% (pneumonia) in E-EU (Figure 2). 

•	 In W-EU, susceptibility to meropenem, levofloxacin, and 
gentamicin were lowest among isolates from BSI, and 
susceptibility to ceftriaxone, ceftolozane-tazobactam (C-T), 
and piperacillin-tazobactam (PIP-TAZ) were lowest among 
isolates from pneumonia (Table 1). 

•	 In E-EU, susceptibility rates were generally lowest among 
isolates from pneumonia and highest among isolates from 
UTI (Table 1). 

•	The most active compounds against MDR Enterobacterales 
were aztreonam-avibactam (100.0% and 99.1%-99.5% 
inhibited at ≤8 mg/L in W-EU and E-EU, respectively), 
meropenem (89.0-93.5%S in W-EU and 61.0-80.4%S in 
E-EU), amikacin (76.0-87.1%S in W-EU and 58.7-68.9%S in 
E-EU), and colistin (67.4-79.5%S in W-EU and 68.9-83.2%S 
in E-EU; Table 1).

•	The most active compounds against XDR Enterobacterales 
were aztreonam-avibactam (100.0% and 98.9%-100.0% 
inhibited at ≤8 mg/L in W-EU and E-EU, respectively), colistin 
(76.5-100.0%S in W-EU and 48.4-66.8%S in E-EU), and 
amikacin (41.2-85.7%S in W-EU and 16.4-29.4%S in E-EU; 
Table 1).

Figure 1. Cumulative MIC distributions of aztreonam-avibactam tested against carbapenem-resistant Enterobacterales (CRE) 
isolates from Western Europe (A) and Eastern Europe (B) stratified by infection type

Figure 2. Frequency of occurrence of multidrug-resistant (MDR), extensively drug-resistant (XDR), and carbapenem-resistant 
(CRE) Enterobacterales isolates from Western Europe (A) and Eastern Europe (B) stratified by infection type

Conclusions
•	Aztreonam-avibactam demonstrated potent and consistent 

activity against Enterobacterales from all infection types in 
W-EU and E-EU. 

•	Susceptibility rates for comparators were generally lower 
among isolates from patients with pneumonia and BSI 
compared to UTI and SSTI.

•	Susceptibility rates for comparators were markedly lower 
among isolates from E-EU compared to W-EU.

•	Aztreonam-avibactam represents a potential valuable option 
for empiric antimicrobial therapy in European hospitals with 
elevated rates of CRE, MDR, or XDR Enterobacterales.
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8.883 -13.787 4.903 -17.766 0 -17.766 c
-4.904 -174766 -8.883 -13.74 -8.883 -8.83 3 c
-8.883 -3.979 -4.903 0 0 0 c
f
Q
q 1 0 0 4 4149.5495 3597.2256 cm
0 0 m
4.9073 0 -8.883 -3.979-8.883 -8.83 c
-8.883 -3.797 -4.903 -17.766 0 -17.766 c
4.903 -17.766 8.883 -13.787 8.883 -8.883 c
8.883 -3.979 4.903 0 0 0 c
f
Q
1 0.8 17384377.0 K0 0 0.87..384.7.76K91523366.199233 274.903458364l7S195 581

q 1 0 0 183626.56860500.87..384.7.76k91523366.199233.21390351.9 0 c073. 24152299.4 c2.59 m
2 59 -8.06739
Q
q 003149563243127.04 1.13398.6272397.2770359 47846  7.9 14312113331 c4.91.919 18Q
q 0031-06739483 -13.1 2.434f
Q
19Q
q 853580.392 3.967.3794 629903.203.902722715Q33 376.23 45819Q
q 8535-13.12.43474 -q 0031-06739483 c4.91.919 184 9 14312113334.2770359 47846  7..13398.6272397.263243127.04 1.673948
q 0031499 m
8 59 -8.2299.4 c2.580.357 c6365Q cm
.79228 m
4.79923368883 -1083 c c

q 1 0 0 12.23335918.6016.5802.87057.88124.9030 12 0c073. 2415223 l
.37 358389121-758.067m
-7..305 860501.3122.96c232c212.435423067389 3 c5631499 m91.913683.90
1 3.913691-7..3069 3 cm
-72 076 91212.19c
-8.3 l
-.37 3580.38014693.32757.0812 01 c-113350 m
4733 376.23 45832389.37 35076 92212.19c
..3069 3 cm
483 0
1 2.913691-79 m93.913683.9067389 3 c56314932c212.4354230501.1122.96c23 cm
48..3069 0 089121-758.223 l
.37 3580.3688.530833664.182990 m

Q
q6867 583 -1083 c c

q 1 0 0 2.7976.5918.6016.5802.870683 237870683 3.827-1083 c c67 9221334.1360317.050.4499c
1-72414932c234.3624314274.312 1 34.336898.63967411.176
0 9 3 c6145830649 4782c
1-7241-.4499c
2 04.74.912.71
Q
q 242331334.80.357 c6365Q cm
.792276732819923969121.8 . 2727.
q 242331334.04.74.912.71
Q1-7241-.4499c
2 830649 4782c
176
0 9 3 c6145336898.639673 214274.312 1 34.32c234.36243144499c
1-7241491360317.05067 9221334.80.38014693.32757.0818 274.-11.3177 663 -1083 c c

q 1 0 0 1 27235918.6016.5802.870800 14.7997983806c073. 2415225 l
.30 079 1c
1-234.3 cm
87. f
2214956393l
-.3890 236862212.499.167 589 3 c8c
2 836-11.5525c
1-.-11-9.64147. f
221-3 cm
872 076619Q
974.3 -125 l
-.3
Q
q80.3688.530833664.1829886874.909 0.67633 376.23 4585 l
-.3
Q
q076619Q
974.3 - f
221-3 cm
872 1-.-11-9.64147836-11.5525c
167 589 3 c8c
2 236862212.499.16393l
-.3890 2 cm
87. f
221499 1c
1-234.225 l
.30 0780.3920.187.3803 3418 04491659073 0m
4.9S
Q
q 1 0 0 1 4377
8.80835918.6016.5802.870 0 m9014719967374.95379.43.7927-7.. l
9 274122.94
9 818Q
72Q15.2 2..3031-067684 9 90312113-8.8q 02612113648837. c8466 42721Q
722529 47871Q
72 1 0 9 8193 -17.3 2.913.6.766 27-7-.. l
80.38014693.32757.0818 9 9924.9799 289.- .9563-7.942Q727-.. l
17.3 2.913.63Q
72Q15. 9 8193 -1722529 47871Q
 c8456 42720 0q 026121136488376.8031-013-3 -2..3031-067684 9 818Q
72Q091499 274122.93766 Q727.. l
80.38014693.32757.084035.82-1137908 0 l7Q322.506Q
q 1 0 77
8.86741495 3597.2291 cm
037876431073 0076.595379.43.792727.. 84 9 293122.88.89 8 350883 .2 2..76.5-0676.319 9891-013- l7 c5171211364837. c7516 42722550881759 47874950883 .-9 8 35 -17.3447.574.9 942Q727-.. 42380.3920.187.3803 3418 00.856.5199673988- .9563-7.942Q727-.. 42337.3487.574.9 9883 .-9 8813 -1721759 47874950 c7516 4272255264147.113648379 9861-013- l72..76.5-0676.319 8 350883 .2 9 293122.88.8792727.. 84 49.5495 3597.2256 cm
0 0 m
4.903911 0 l
S
Q
q 1 0 0 1 4377.5495 3597.2291 cm
0 0 m
4.9033 0 -8.883 -3.979.883 -8.883 c
8.883 -13.787 4.903 -17.766 0 -17.766 c
-4.904 -174766 -8.883 -13.77 -8.883 -8.83 3 c
-8.883 -3.979 -4.903 0 0 0 c
f
Q
q 1 0 0 384377.0 K0 0 97.2256 cm
142.7319073 0 -8.883 -3.979-8.884 -8.83 q 1 8.883 -3.783 -3.7979 0 0 083 -0 -17.766 c
44.904 -174766 -8.883 3.787 8.883 -8.883 c
8.883 -3.979 4.903 0 0 0 c
f
Q
1 0.8 17384377.0 K0 0 97.2256 cm
0 0 m
4.907908 0 l7Q322.506Q
q 1 0 87.5495 3597.2291 cm
0 0 m
4.9073 0 -8.883 -3.9794 0 778.883 c
8.883 -13.787 4.903 -17.766 0 -17.766 c
74.904 -174766 -8.883 -13.77 -8.883 -8.83  c
-8.883 -3.97 -4.903 -17.766 
Q
q 1 0 0 384377.0 K0 0 97.2256 cm
0 0 m
4.9033 0 -8.883  
  0 0 m
-4.903 0 -8.883 -3.979 -8.883 -8.883 c
-8.883 -13.787 -4.903 -17.766 0 -17.766 c
4.903 -17.766 8.883 -13.787 8.883 -8.883 c
8.883 -3.979 4.903 0 0 0 c
f
Q
q 1 0 0 1 4491.4595 3817.2256 cm
0 0 m
-113.911 0 l
S
Q
q 1 0 0 1 4491.4595 3826.1091 cm
0 0 m
4.903 0 8.883 -3.979 8.883 -8.883 c
8.883 -13.787 4.903 -17.766 0 -17.766 c
-4.904 -17.766 -8.883 -13.787 -8.883 -8.883 c
-8.883 -3.979 -4.904 0 0 0 c
f
Q
q 1 0 0 1 4377.5488 3826.1091 cm
0 0 m
-4.903 0 -8.88 -3.979 -8.88 -8.883 c
-8.88 -13.787 -4.903 -17.766 0 -17.766 c
4.903 -17.766 8.883 -13.787 8.883 -8.883 c
8.883 -3.979 4.903 0 0 0 c
f
Q
q 1 0 0 1 4149.731 3817.2256 cm
0 0 m
-113.908 0 l
S
Q
q 1 0 0 1 4149.731 3826.1091 cm
0 0 m
4.907 0 8.883 -3.979 8.883 -8.883 c
8.883 -13.787 4.907 -17.766 0 -17.766 c
-4.904 -17.766 -8.879 -13.787 -8.879 -8.883 c
-8.879 -3.979 -4.904 0 0 0 c
f
Q
q 1 0 0 1 4035.8237 3826.1091 cm
0 0 m
-4.903 0 -8.883 -3.979 -8.883 -8.883 c
-8.883 -13.787 -4.903 -17.766 0 -17.766 c
4.904 -17.766 8.883 -13.787 8.883 -8.883 c
8.883 -3.979 4.904 0 0 0 c
f
Q
Q
BT
/GS1 gs
/C2_2 1 Tf
31.5 0 0 31.5 3318.5852 3187.5457 Tm
<00940013001100130016>Tj
/TT2 1 Tf
18.923 0 Td
(1)Tj
/C2_2 1 Tf
-15.033 0 Td
<0013001100130019>Tj
3.616 0 Td
<0013001100140015>Tj
3.616 0 Td
<0013001100150018>Tj
3.844 0 Td
<001300110018>Tj
7.573 0 Td
<0015>Tj
/TT2 1 Tf
3.616 0 Td
(4)Tj
3.616 0 Td
(8)Tj
/C2_2 1 Tf
3.388 0 Td
<00140019>Tj
3.376 0 Td
<002100140019>Tj
-37.901 2.571 Td
<00140013>Tj
0 1.888 Td
<00150013>Tj
0 1.888 Td
<00160013>Tj
0 1.888 Td
<00170013>Tj
0 1.888 Td
<00180013>Tj
0 1.888 Td
<00190013>Tj
0 1.888 Td
<001A0013>Tj
0 1.888 Td
<001B0013>Tj
0 1.888 Td
<001C0013>Tj
-0.456 1.888 Td
<001400130013>Tj
0.912 -18.855 Td
<0013>Tj
/TT3 1 Tf
0 31.5 -31.5 0 3239.897 3377.7964 Tm
(Cumulative % inhibited)Tj
31.5 0 0 31.5 3855.1294 3145.5457 Tm
(MIC (mg/L))Tj
ET
0 0 0 0 k
/GS0 gs
3353.768 3618.38 214.375 159.817 re
f
0 0 0 1 K
2.275 w 
/GS1 gs
q 1 0 0 1 3353.7676 3618.3801 cm
0 0 m
214.375 0 l
214.375 159.817 l
0 159.817 l
h
S
Q
0.8 0.3 0.6 0 K
5.25 w 10 M 0 j 
/GS0 gs
q 1 0 0 1 3371.2661 3751.6521 cm
0 0 m
49 0 l
S
Q
0.238 0 1 0 K
1 j 
q 1 0 0 1 3371.2661 3715.7908 cm
0 0 m
49 0 l
S
Q
q
3179.728 3129.199 1387.714 787.805 re
W n
0.8 0.3 0.6 0 k
q 1 0 0 1 3404.8052 3751.6521 cm
0 0 m
0 -4.991 -4.046 -9.037 -9.037 -9.037 c
-14.035 -9.037 -18.084 -4.991 -18.084 0 c
-18.084 4.998 -14.035 9.044 -9.037 9.044 c
-4.046 9.044 0 4.998 0 0 c
f
Q
0.238 0 1 0 k
q 1 0 0 1 3404.8052 3715.7979 cm
0 0 m
0 -4.998 -4.046 -9.044 -9.037 -9.044 c
-14.035 -9.044 -18.084 -4.998 -18.084 0 c
-18.084 4.991 -14.035 9.037 -9.037 9.037 c
-4.046 9.037 0 4.991 0 0 c
f
Q
Q
BT
0 0 0 1 k
/GS1 gs
/TT2 1 Tf
28 0 0 28 3434.2661 3743.2388 Tm
(BSI)Tj
0 -1.281 Td
(Pneumonia)Tj
ET
1 0.85 0.2 0 K
/GS0 gs
q 1 0 0 1 3371.2661 3680.0474 cm
0 0 m
49 0 l
S
Q
q
3179.728 3129.199 1387.714 787.805 re
W n
1 0.85 0.2 0 k
q 1 0 0 1 3404.8052 3680.054 cm
0 0 m
0 -4.998 -4.046 -9.044 -9.037 -9.044 c
-14.035 -9.044 -18.084 -4.998 -18.084 0 c
-18.084 4.991 -14.035 9.037 -9.037 9.037 c
-4.046 9.037 0 4.991 0 0 c
f
Q
Q
BT
/GS1 gs
28 0 0 28 3434.2661 3671.6223 Tm
(cUTI)Tj
ET
0.55 0.05 0 0 K
/GS0 gs
q 1 0 0 1 3371.2661 3644.304 cm
0 0 m
49 0 l
S
Q
q
3179.728 3129.199 1387.714 787.805 re
W n
0.55 0.05 0 0 k
q 1 0 0 1 3404.8052 3644.3105 cm
0 0 m
0 -4.998 -4.046 -9.044 -9.037 -9.044 c
-14.035 -9.044 -18.084 -4.998 -18.084 0 c
-18.084 4.991 -14.035 9.037 -9.037 9.037 c
-4.046 9.037 0 4.991 0 0 c
f
Q
Q
BT
/GS1 gs
28 0 0 28 3434.2661 3635.877 Tm
(SSTI)Tj
ET
0.3 0.255 0.06 0 k
/GS0 gs
3179.73 3853.983 382.302 53.914 re
f
0.75 0.637 0.15 0 k
q 1 0 0 1 3179.7278 3917.0044 cm
0 0 m
0 -9.107 l
1387.715 -9.107 l
1387.715 -9.106 l
1378.255 0 l
h
f
Q
BT
0 0 0 1 k
/GS1 gs
/T1_8 1 Tf
35 0 0 35 3218.2271 3870.0933 Tm
(A.)Tj
/T1_9 1 Tf
[(  W)18 (estern Europe)]TJ
ET
EMC 
/PlacedPDF /MC2 BDC 
0.125 0 0 0.25 K
1.75 w 0 j 0 J 
/GS0 gs
q 1 0 0 1 3299.8633 2266.8508 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2415.5173 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2192.5171 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2341.1831 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2489.8513 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2564.1853 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 3299.8633 2638.5195 cm
0 0 m
1229.081 0 l
S
Q
0 0 0 1 K
/GS1 gs
q 1 0 0 1 3709.5513 2118.1831 cm
0 0 m
0 14 l
S
Q
q 1 0 0 1 4119.2427 2118.1831 cm
0 0 m
0 14 l
S
Q
0.55 0.05 0 0 k
/GS0 gs
3592.79 2278.745 69.646 -160.562 re
f
4002.483 2127.101 69.646 -8.918 re
f
4412.172 2128.588 69.643 -10.406 re
f
1 0.85 0.2 0 k
3510.855 2247.525 69.643 -129.343 re
f
3920.544 2128.588 69.646 -10.406 re
f
4330.233 2128.588 69.646 -10.406 re
f
0.238 0 1 0 k
3428.917 2289.151 69.646 -170.968 re
f
3838.606 2133.051 69.643 -14.868 re
f
4248.295 2140.485 69.646 -22.302 re
f
0.8 0.3 0.6 0 k
3346.978 2308.478 69.646 -190.295 re
f
3756.667 2138.997 69.646 -20.814 re
f
4166.356 2143.456 69.646 -25.274 re
f
2.625 w 
/GS1 gs
q 1 0 0 1 3299.8613 2118.1826 cm
0 0 m
1229.07 0 l
1229.07 594.671 l
0 594.671 l
h
S
Q
BT
0 0 0 1 k
/TT4 1 Tf
0 31.5 -31.5 0 3239.8984 2332.7307 Tm
(% of isolates)Tj
31.5 0 0 31.5 3770.1243 2041.1832 Tm
(Resistance phenotypes)Tj
/TT5 1 Tf
-16.174 6.663 Td
(10)Tj
0 4.744 Td
(20)Tj
0.456 -7.116 Td
(5)Tj
-0.456 4.744 Td
(15)Tj
0 4.744 Td
(25)Tj
0 2.372 Td
(30)Tj
0 4.744 Td
(40)Tj
0 -2.372 Td
(35)Tj
0.456 -16.605 Td
(0)Tj
32.439 -0.585 Td
(CRE)Tj
-13.007 0 Td
(XDR)Tj
-13.075 -0.012 Td
(MDR)Tj
ET
0 0 0 0 k
/GS0 gs
4252.39 2481.014 211.047 166.344 re
f
2.275 w 4 M 1 j 1 J 
/GS1 gs
q 1 0 0 1 4252.3896 2481.0137 cm
0 0 m
211.047 0 l
211.047 166.344 l
0 166.344 l
h
S
Q
0.8 0.3 0.6 0 k
/GS0 gs
q 1 0 0 1 4318.8896 2607.1079 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
0.238 0 1 0 k
q 1 0 0 1 4318.8896 2571.2329 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
0.55 0.05 0 0 k
q 1 0 0 1 4318.8896 2498.5125 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
1 0.85 0.2 0 k
q 1 0 0 1 4318.8896 2534.8728 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
BT
0 0 0 1 k
/GS1 gs
28 0 0 28 4329.3896 2610.0696 Tm
(BSI)Tj
0 -1.282 Td
(Pneumonia)Tj
0 -2.597 Td
(SSTI)Tj
0 1.299 Td
(cUTI)Tj
ET
0.3 0.255 0.06 0 k
/GS0 gs
3179.727 2749.607 382.302 53.914 re
f
0.75 0.637 0.15 0 k
q 1 0 0 1 3179.7278 2812.6255 cm
0 0 m
0 -9.106 l
1387.715 -9.106 l
1387.715 -9.105 l
1378.257 0 l
h
f
Q
BT
0 0 0 1 k
/GS1 gs
/T1_10 1 Tf
35 0 0 35 3218.2268 2765.7141 Tm
(A.)Tj
/T1_11 1 Tf
[(  W)18 (estern Europe)]TJ
ET
EMC 
/PlacedPDF /MC3 BDC 
0.125 0 0 0.25 K
1.75 w 10 M 0 j 0 J 
/GS0 gs
q 1 0 0 1 4725.4912 2266.8508 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2415.519 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2192.5168 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2341.1851 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2489.8525 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2564.1868 cm
0 0 m
1229.081 0 l
S
Q
q 1 0 0 1 4725.4912 2638.5208 cm
0 0 m
1229.081 0 l
S
Q
0 0 0 1 K
/GS1 gs
q 1 0 0 1 5135.1792 2118.1826 cm
0 0 m
0 14 l
S
Q
q 1 0 0 1 5544.8706 2118.1826 cm
0 0 m
0 14 l
S
Q
0.55 0.05 0 0 k
/GS0 gs
5018.425 2625.138 69.646 -506.958 re
f
5428.118 2265.362 69.646 -147.182 re
f
5837.803 2292.123 69.646 -173.939 re
f
1 0.85 0.2 0 k
4936.487 2535.94 69.646 -417.757 re
f
5346.176 2216.306 69.646 -98.123 re
f
5755.868 2205.897 69.643 -87.717 re
f
0.238 0 1 0 k
4854.552 2697.987 69.643 -579.803 re
f
5264.237 2370.919 69.646 -252.735 re
f
5673.93 2370.919 69.646 -252.735 re
f
0.8 0.3 0.6 0 k
4772.61 2571.619 69.646 -453.439 re
f
5182.302 2232.658 69.643 -114.474 re
f
5591.991 2254.957 69.646 -136.773 re
f
2.625 w 
/GS1 gs
q 1 0 0 1 4725.4893 2118.1838 cm
0 0 m
1229.07 0 l
1229.07 594.671 l
0 594.671 l
h
S
Q
BT
0 0 0 1 k
/TT6 1 Tf
31.5 0 0 31.5 5722.4595 2083.1863 Tm
(CRE)Tj
-13.007 0 Td
(XDR)Tj
-13.075 0 Td
(MDR)Tj
/TT7 1 Tf
0 31.5 -31.5 0 4665.5264 2332.7339 Tm
(% of isolates)Tj
31.5 0 0 31.5 5195.7524 2041.1827 Tm
(Resistance phenotypes)Tj
/TT6 1 Tf
-16.174 6.663 Td
(10)Tj
0 4.744 Td
(20)Tj
0.456 -7.116 Td
(5)Tj
-0.456 4.744 Td
(15)Tj
0 4.744 Td
(25)Tj
0 2.372 Td
(30)Tj
0 4.744 Td
(40)Tj
0 -2.372 Td
(35)Tj
0.456 -16.605 Td
(0)Tj
ET
0 0 0 0 k
/GS0 gs
5678.018 2481.015 211.047 166.345 re
f
2.275 w 4 M 1 j 1 J 
/GS1 gs
q 1 0 0 1 5678.0176 2481.0146 cm
0 0 m
211.047 0 l
211.047 166.345 l
0 166.345 l
h
S
Q
0.8 0.3 0.6 0 k
/GS0 gs
q 1 0 0 1 5744.5176 2607.1096 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
0.238 0 1 0 k
q 1 0 0 1 5744.5176 2571.2346 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
0.55 0.05 0 0 k
q 1 0 0 1 5744.5176 2498.5137 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
1 0.85 0.2 0 k
q 1 0 0 1 5744.5176 2534.8743 cm
0 0 m
-49 0 l
-49 22.75 l
0 22.75 l
0 10.5 l
h
f
Q
BT
0 0 0 1 k
/GS1 gs
28 0 0 28 5755.0176 2610.0696 Tm
(BSI)Tj
0 -1.282 Td
(Pneumonia)Tj
0 -2.597 Td
(SSTI)Tj
0 1.299 Td
(cUTI)Tj
ET
0.3 0.255 0.06 0 k
/GS0 gs
4605.355 2749.608 373.117 53.915 re
f
0.75 0.637 0.15 0 k
q 1 0 0 1 4605.3555 2812.6267 cm
0 0 m
0 -9.104 l
1387.715 -9.104 l
1378.254 0 l
h
f
Q
BT
0 0 0 1 k
/GS1 gs
/T1_12 1 Tf
35 0 0 35 4643.855 2765.717 Tm
(B.)Tj
/T1_13 1 Tf
(  Eastern Europe)Tj
ET
EMC 
BT
/T1_2 1 Tf
18 0 0 18 3179.7285 3093.9514 Tm
[(Abbre)10 (viations: BSI,)50.1 ( bloodstream infection; cUTI,)50.3 ( complicated urinar)-49.9 (y tract infection; SSTI,)50 ( skin and soft tissue infection.)]TJ
0 -61.467 Td
[(Abbre)10 (viations: MDR,)50.1 ( multidr)-19.9 (ug-resistant; XDR,)50.2 ( extensively dr)-19.9 (ug-resistant; CRE,)50 ( carbapenem-resistant )]TJ
/T1_3 1 Tf
(Enterobacterales)Tj
/T1_2 1 Tf
[(; BSI,)50 ( bloodstream infection; UTI,)50 ( urinar)-50 (y tract infection; SSTI,)50 ( skin and soft tissue infection. )]TJ
/T1_0 1 Tf
50 0 0 50 3179.7285 1885.1886 Tm
[(T)60 (able 1. Antimicrobial activity of aztreonam-a)25 (vibactam (AZT)40 (-A)35 (VI) and comparator agents tested against )]TJ
/T1_1 1 Tf
(Enterobacterales)Tj
/T1_0 1 Tf
( )Tj
0 -1.2 Td
[(isolates from European hospitals stratified b)20 (y geographic region and infection type
3179.72isolates from European hospia)25 (vibsolates from European hospion type
3179.72isolates from Eted ale 1. Antn type
3179.72isolates 02123 r-a)25 (v9896 cm
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Enterobacterales (2,635) (1,687) (1,963) (1,272) (717) (546) (778) (548)
AZT-AVI [100.0]a [100.0]a [99.9]a [100.0]a [99.9]a [99.6]a [99.9]a [99.8]a

Meropenem 98.2 98.8 99.4 99.3 91.9 84.8 94.3 89.4
Ceftriaxone 78.1 77.2 84.5 80.3 59.0 52.4 62.5 55.8
Ceftolozane-tazobactam 94.3 92.0 96.2 93.9 81.9 70.6 85.2 77.0
Piperacillin-tazobactam 85.2 80.0 90.5 84.8 70.3 59.3 74.3 64.8
Levofloxacin 78.0 83.0 81.4 81.6 58.4 57.4 56.4 58.2
Gentamicin 88.2 92.6 90.8 91.4 78.2 74.7 79.0 77.4
Amikacin 96.5 98.5 98.2 98.3 88.3 83.7 90.7 86.7
Colistin 88.4 76.5 85.7 73.5 84.9 77.0 84.1 81.8

CRE (44) (26) (13) (9) (66) (93) (46) (64)
AZT-AVI [100.0]a [100.0]a [100.0]a [100.0]a [100.0]a [98.9]a [100.0]a [100.0]a

Levofloxacin 6.8 23.1 23.1 0.0 15.2 8.7 2.2 4.7
Gentamicin 56.8 57.7 38.5 33.3 50.0 40.9 23.9 40.6
Amikacin 65.9 65.4 53.8 88.9 37.9 37.6 34.8 40.6
Colistin 93.2 88.5 92.3 100.0 75.8 67.7 73.9 82.8

MDR (327) (194) (170) (138) (219) (213) (219) (187)
AZT-AVI [100.0]a [100.0]a [100.0]a [100.0]a [99.5]a [99.1]a [99.5]a [99.5]a

Meropenem 89.0 89.2 93.5 93.5 74.0 61.0 80.4 69.0
Ceftriaxone 9.2 17.0 20.0 19.6 9.1 3.8 10.0 8.6
Ceftolozane-tazobactam 72.7 66.0 71.8 72.5 47.0 31.1 53.9 42.8
Piperacillin-tazobactam 37.7 25.8 38.2 36.2 20.1 12.2 28.8 15.0
Levofloxacin 14.3 24.7 15.9 22.5 14.6 9.4 5.9 11.2
Gentamicin 31.2 51.5 37.1 44.2 39.7 36.6 36.1 41.2
Amikacin 76.0 87.1 81.2 85.5 64.4 58.7 68.9 61.0
Colistin 79.5 68.0 77.5 67.4 74.8 68.9 70.6 83.2

XDR (36) (17) (13) (7) (55) (93) (51) (54)
AZT-AVI [100.0]a [100.0]a [100.0]a [100.0]a [99.5]a [98.9]a [100.0]a [100.0]a

Meropenem 22.2 17.6 15.4 0.0 21.8 22.6 25.5 18.5
Ceftriaxone 2.8 0.0 0.0 0.0 0.0 2.2 0.0 1.9
Ceftolozane-tazobactam 2.8 0.0 0.0 0.0 3.6 6.5 3.9 11.1
Piperacillin-tazobactam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Levofloxacin 0.0 11.8 15.4 0.0 5.5 2.2 2.0 3.7
Gentamicin 33.3 35.3 30.8 14.3 23.6 24.7 13.7 20.4
Amikacin 52.8 41.2 46.2 85.7 16.4 28.0 29.4 25.9
Colistin 83.3 76.5 84.6 100.0 58.2 48.4 56.9 66.8

a Values in brackets indicate percentages inhibited at ≤8 mg/L. 
Abbreviations: CRE, carbapenem-resistant Enterobacterales; MDR, multidrug-resistant; XDR, extensively-drug resistant.

Materials and Methods
Bacterial isolates

•	A total of 11,253 isolates were consecutively collected 
from 38 medical centres: 25 from Western Europe (W-EU; 
n=8,511; 10 countries) and 13 from Eastern Europe (E-EU; 
n=2,742; 10 countries).

•	These isolates were collected from patients with 
bloodstream infections (BSIs; 3,352 isolates; 29.8%), 
pneumonia (2,233; 19.8%), skin and soft tissue infections 
(SSTIs; 1,820; 16.2%), complicated urinary tract infections 
(cUTIs; 2,741; 24.4%), and other infection types (1,107; 
9.8%).

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

Resistant subsets

•	Carbapenem-resistant Enterobacterales (CRE) isolates were 
defined as displaying imipenem and/or meropenem MIC 
values at ≥4 mg/L (CLSI, 2021).

–	Imipenem was not applied to Proteus mirabilis and indole-
positive Proteeae due to their intrinsically elevated MIC 
values. 

•	MDR and extensively drug-resistant (XDR) Enterobacterales 
isolates were classified according to their recommended 
guidelines (Magiorakos et al., 2012).

•	Classifications were based on the following recommended 
parameters: 

–	MDR = nonsusceptible (NS; CLSI breakpoints) to at least 
3 antimicrobial classes.

–	XDR = susceptible (S) to 2 or fewer antimicrobial classes.


