C2-1632

Abstract

Background: The in vitro activity of ceftazidime-avibactam (CAZ-AVI), a novel -lactamase inhibitor cephalosporin
combination, and comparator agents was evaluated against isolates collected in 2011 from the Europe—
Mediterranean (EMR) region.

Methods: A total of 12,054 bacterial isolates were isolated from patients at 46 medical centers located in 20
countries; 17 countries in the European Union plus Russia, Turkey, and Israel. Clinical isolates were collected (one
per patient episode), processed locally and forwarded to a central laboratory (JMI Laboratories, North Liberty, lowa,
USA) for confirmatory identification and susceptibility (S) testing by CLSI methods. CLSI and EUCAST interpretive
criteria were applied. Avibactam was tested at a fixed concentration at 4 ug/mL.

Results: The Gram-positive activity of CAZ-AVI was similar to CAZ alone. CAZ-AVI was highly potent against
Enterobacteriaceae including ESBL-phenotype strains, Klebsiella spp. with decreased carbapenem susceptibility
and CAZ non-susceptible (CAZ-non-S) Enterobacter spp. A total of 98.7% of Enterobacteriaceae strains in the EMR
were inhibited at a CAZ-AVI MIC of <1 pg/mL (EUCAST S breakpoint for CAZ alone) and 99.4% at a CAZ-AVI MIC
of <4 ug/mL (CLSI S breakpoint for CAZ alone). CAZ-AVI activity against P. aeruginosa was enhanced compared to
the activity of CAZ. Against P. aeruginosa in the EMR, CAZ-AVI MIC values for 86.2% of isolates were at <8 ug/mL
and 90.0% of MIC values were at <16 pg/mL; 8 and 16 pug/mL, respectively, are the CLSI S and intermediate
breakpoints for CAZ alone. A total of 57.9/69.4% of CAZ-AVI MIC values were at <8/<16 pg/mL when tested against
CAZ-non-S P. aeruginosa and 61.6/72.0% of MIC values were at <8/<16 pg/mL when tested against meropenem-
non-S P. aeruginosa.

Conclusions: CAZ-AVI exhibited potent activity against carbapenem and CAZ resistant Gram-negative organisms
and may provide an option in serious difficult to treat infections where resistant Gram-negative bacteria may occur.
Additional studies are warranted.

CAZ-AVI (MIC in pg/mL) CAZ (MIC in pg/mL) MER (MIC in pg/mL)

Organism (no. tested) MICs, MICy, % at<4® | MICs, MICqy %S | MICs, MIC,, % S
S. aureus (3001) 8 >32 69.4 8 >32 68.6 0.12 >8 70.2
Enterobacteriaceae (4627) 006 0.25 99.4 0.25 32 791 <0.06 <0.06 97.3
E. coli (2113) 0.06 0.12 100.0 0.12 16 86.2 | <0.06 <0.06 99.9
ESBL-positive (425) 0.12 0.25 100.0 16 >32 31.3 <0.06 <0.06 99.3
Kilebsiella spp. (1018) 0.12 0.5 98.7 0.5 >32 595 <0.06 1 90.6
ESBL-positive (473) 0.25 1 97.3 >32 >32 121 <0.06 >8 79.7
Enterobacter spp. (530) 0.12 0.5 97.7 025 >32 70.4 | <0.06 =<0.06 97.0
CAZ-non-S Enterobacter spp. (157)| 0.5 1 924 >32 >32 0.0 <0.06 2 89.8
P. aeruginosa (1137) 2 16 86.2 4 >32 67.2 1 >8 65.4
CAZ-non-S P. aeruginosa (373) 8 >32 57.9 32 >32 0.0 8 >8 29.5

3Percentage of isolates at the CLSI susceptible breakpoint for ceftazidime alone for Enterobacteriaceae (<4 pg/mL) except
for S. aureus and P. aeruginosa where the percent of isolates at <8 pg/mL is listed. MER, meropenem.

Introduction

Gram-negative bacteria have the ability to accumulate multiple resistance determinants as evidenced by the presence
of multiple B-lactamases in cephalosporin-resistant organisms. The genes encoding most -lactamases reside on
plasmids or transposons that can readily be acquired by other strains, and these structures usually carry additional
genes encoding resistance to other antimicrobial classes. Of current concern is the emergence of several different
B-lactamase groups, including members of KPC, NDM, VIM, IMP, and SPM which have been highlighted either for their
epidemiologic impact or by the limitations that their dissemination can cause on contemporary antimicrobial therapy.
Avibactam is a novel non-B-lactam B-lactamase inhibitor that displays a broad-spectrum inhibition profile against both
class A and class C enzymes, including extended spectrum B-lactamases and KPC serine-carbapenemases, as well
as activity against some class D enzymes. Avibactam has very limited intrinsic antibacterial activity. The combination
ceftazidime-avibactam has demonstrated potent in vitro activity against Enterobacteriaceae strains producing class
A and C B-lactamases, and its activity has also been confirmed in Phase Il clinical trials for complicated urinary tract
infections (cUTI) and complicated intra-abdominal infections (clAl). The ceftazidime-avibactam combination is in
Phase Ill development for indications including clAl and cUTI.

The aim of this study was to evaluate the activity of ceftazidime-avibactam and comparator agents against contemporary
clinical isolates collected in Europe and Mediterranean region medical centers from January through December 2011.

Materials and Methods

Clinical isolates (one per patient episode) were collected from patients at 46 medical centers located in 20 countries:
17 countries in the European Union plus Russia, Turkey, and Israel. Isolates were processed locally and forwarded to a
central laboratory (JMI Laboratories, North Liberty, lowa, USA) for confirmatory identification and susceptibility testing
following the procedures of the Clinical and Laboratory Standards Institute (CLSI, M07-A9 [2012]).

Susceptibility testing was performed with validated broth microdilution panels (dry-form MIC panels produced

by Thermo Fisher Scientific [Cleveland, Ohio, USA]). CLSI M100-S23 (2013) and EUCAST (2013) susceptibility
interpretive criteria were applied. USA-FDA criteria were used as an alternative breakpoint source, where CLSI
breakpoints were not available (example: tigecycline). Quality control (QC) organisms per M07-A9 and M100-S23
guidelines were tested concurrently with clinical isolates. Avibactam was tested at a fixed concentration of

4 pg/mL in combination with ceftazidime. p-lactamase detection for Haemophilus influenzae was performed

using Remel Nitrocefin Disks (Remel, Lenexa, Kansas, USA). ESBL-phenotype for Escherichia coli, Klebsiella spp.,
and Proteus mirabilis was defined as a MIC at 22 pg/mL for ceftriaxone or ceftazidime or aztreonam (CLSI, 2013).

Results

* Atotal of 12,054 bacterial isolates were collected; results for Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter spp. Staphylococcus aureus, and H. influenzae are included in this report (Tables 1 and 2).

Ceftazidime-avibactam and ceftazidime were modestly active against S. aureus (MICsq, 8 pg/mL and MICg,

>32 pg/mL for both compounds). MIC values for methicillin-resistant S. auerus for ceftazidime-avibactam and
ceftazidime (MICsy and MICgq, >32 pg/mL for both compounds) were higher than those for methicillin-susceptible
S. auerus (MICso and MICqg, 8 pg/mL).

Ceftazidime-avibactam and ceftazidime were highly potent against H. influenzae and their activity was not adversely
affected by B-lactamase production. The highest ceftazidime-avibactam MIC value was only 0.12 pg/mL.

Overall, 98.7% of Enterobacteriaceae strains were inhibited at a ceftazidime-avibactam MIC of 1 pg/mL or less,
which is the susceptibility breakpoint established by the EUCAST for ceftazidime tested alone. A total of 99.4% of
Enterobacteriaceae strains were inhibited at a ceftazidime-avibactam MIC of <4 pg/mL which is the susceptibility
breakpoint established by the CLSI for ceftazidime.

Only 28 of 4,627 (0.6%) of Enterobacteriaceae strains exhibited a ceftazidime-avibactam MIC 28 pg/mL
(EUCAST resistant breakpoint), including 13 Klebsiella spp., 12 Enterobacter spp., two Serratia marcescens
and one Providencia spp.

A total of 2,113 E. coli were tested and an ESBL-phenotype was observed in 20.1% of isolates (Tables 1 and 2).
The highest ceftazidime-avibactam MIC observed for E. coli was 2 pug/mL (three isolates in total): two isolates from
a unique medical center located in Ankara, Turkey and one isolate from a medical center in Frankfurt, Germany.
99.9% of all strains were inhibited at a MIC value of <1 pg/mL (Tables 1and 2).

The ESBL-phenotype strains of E. coli were very susceptible to ceftazidime-avibactam (MICs, 0.12 pg/mL

and MICgy, 0.25 pg/mL; Table 1). Only three isolates of meropenem-non-susceptible E. coli were observed

(two from Turkey and one from Israel) and these isolates had ceftazidime-avibactam MIC values of 0.25 pg/mL).

All non-ESBL-phenotype E. coli strains were inhibited at a ceftazidime-avibactam MIC of <0.5 pg/mL (highest MIC,
0.5 pg/mL).

A total of 1,018 Klebsiella spp. isolates were tested (46.5% ESBL-phenotype), including 858 Klebsiella pneumoniae
(51.0% ESBL-phenotype) and 160 K. oxytoca (21.9% ESBL-phenotype) (Tables 1 and 2). Ceftazidime-avibactam
was active against non-ESBL Klebsiella spp. strains with 100.0% of strains inhibited at <1 pg/mL. Klebsiella spp.
strains with an ESBL-phenotype were also susceptible to ceftazidime-avibactam with a MICs, of 0.25 pg/mL and a
MICg of 1 pg/mL (Tables 1 and 2). Among meropenem-non-susceptible K. pneumoniae (93), 74.2% and 93.5% of
isolates were inhibited at <1 and <4 pug/mL, respectively (Table 1).

The ceftazidime-avibactam MICy, for Citrobacter spp. was 0.25 pg/mL (Tables 1 and 2). Ceftazidime-avibactam
inhibited 99.5% of strains at <1 ug/mL (Tables 1 and 2)

A total of 530 Enterobacter spp. isolates were tested including 428 E. cloacae (29.0% ceftazidime-non-
susceptible) and 102 E. aerogenes (32.4% ceftazidime-non-susceptible; Tables 1 and 2; data not shown).

The ceftazidime-avibactam MICs, and MICq, for all Enterobacter spp. were 0.12 and 0.5 pg/mL, respectively.
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Table 1. Summary of ceftazidime-avibactam and ceftazidime activity tested against select organisms and resistant subsets from the European and Mediterranean Region (2011)
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* Atotal of 98.2% of Serratia marcescens isolates were inhibited at <1 pg/mL of ceftazidime-avibactam, and only
two isolates (0.7%) exhibited ceftazidime-avibactam MIC values at >2 ug/mL (Table 1). The MICs for these two
isolates were <32 pg/mL and both were non-susceptible to meropenem. Both isolates were from one medical

No. of NOZoil % at MIC (ug/mL) of: center in Warsaw, Poland.
Organism/resistant subset Antimicrobial isolates <0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 >32 MICs, MICqy o The ceftazidime-avibactam MICs, and MICg, were 2 and 16 ug/mL, respectively, when tested against
Enterobacteriaceae Ceftazidime-avibactam 4,627  808(17.5 1521(50.3) 1314 (78.7) 599 (91.7) 253(97.1) 70(98.7) 28(99.3)  6(99.4) 2(99.4) 1(99.5) 4(99.5  21(100.0) 0.06 0.25 P, aeruginosa. The ceftazidime MICs, and MICgo were 4 and >32 pg/mL, respectively (Tables 1 and 2). Against
Ceftazidime 4,627 77(1.7)  582(14.2) 1469 (46.0) 907 (65.6) 322(72.6) 115(75.0) 110(77.4) 76(79.1) 112(81.5) 188(85.5) 243(90.8) 426(100.0)  0.25 32 P aeruginosa, ceftazidime-avibactam MIC values for 86.2% of isolates were <8 ug/mL and 90.0% of MIC values
E. coli Ceftazidime-avibactam 2,113 445(211) 961(66.5) 553(927) 119(983) 24(995) 8(999)  3(100.0) = = = = = 0.06 012 were ;;ﬁ};ﬂé il Thie majority of isolatas of £ aer. Lﬁ’."u"siaa?:vf,‘cegﬁ‘t’ri‘g's“z dcaetgiﬂfgzﬁmbamm MIG >8 pg/mL
Ceftazidime 2,113 2(0.1) 157 (7.5) 914 (50.8) 483 (73.6) 124(79.5) 45(81.6) 55(84.2) 41(86.2) 46(88.4) 97(929) 85(97.0) 64 (100.0) 0.12 16 « Atotal of 57 g(ypof ceftazidimz non-susceptible P a; ruginosa exhibited ceftazidime aviba;ctam MIC values
e ) 9% -non- > .
SSELLPIEIERED i TRE AR e B TOEN) ) GE) Wen) e S N » - - . B e <8 ug/mL (Tables 1 and 2). Meropenem susceptibility for these isolates was only 29.5% and amikacin susceptibility
Ceftazidime 425 - - - - 10 (2.4) 2787 55(21.6) 41(31.3) 46(42.1) 97 (64.9 85(84.9) 64 (100.0) 16 >32 52.3% (Tables 1 and 2).
Klebsiella spp. Ceﬂaz!d!me-awbactam 1,018 46(45) 277(31.7) 301(61.3) 199(80.8) 116(92.2) 44(96.6) 20(985)  2(98.7) 0(98.7) 1(98.8) 1(989)  11(100.0) 0.12 05 o A total of 393 P, aeruginosa isolates were meropenem-non-susceptible and 61.6% and 72.0% of ceftazidime-
Ceftazidime 1,018 8(0.8) 136(14.1) 226(36.3) 108(47.0) 65(53.3) 23(55.6) 24(58.0) 12(59.1) 35(62.6) 48(67.3) 90(76.1) 243(100.0) 0.5 >32 avibactam MIC values were at <8 and <16 pg/mL, respectively (Table 1).
ESBL-phenotype Ceﬂaz!d!me-awbactam 473 5(1.1) 30 (7.4) 116 (31.9) 136(60.7) 108(83.5) 43(92.6) 20 (96.8) 2(97.3) 0(97.3) 1(97.5) 197.7) 11 (100.0) 0.25 1 » Ceftazidime-avibactam exhibited limited activity against Acinetobacter spp., with a MICs, and MICq of 16 and
Ceftazidime 473 - - - 7(15) 7(3.0) 7 (4.4) 2495 12(121) 35(19.5) 48(29.6) 90(486) 243(100.0)  >32 >32 >32 pg/mL, respectively.
K. pneumoniae Ceftazidime-avibactam 858 37(4.3) 213(29.1) 255(58.9) 176(79.4) 105(91.6) 44(96.7) 20(99.1)  2(99.3) 0(99.3) 1(99.4) 0(99.4)  5(100.0) 0.12 0.5
Ceftazidime 858 4(0.5) 81(99) 176(304) 90(40.9) 57(476) 16(49.4) 18(51.5 11(52.8) 34(56.8) 48(62.4) 90(72.8) 233(100.0) 2 >32 -
ESBL-phenotype Ceftazidime-avibactam 438 5(1.1) 29(7.8) 112(33.3) 123(61.4) 98(83.8) 43(93.6) 20(98.2)  2(98.6) 0(98.6) 1(98.9) 0(98.9)  5(100.0) 0.25 1 conc‘ usions
§ Ceftazidime ) 438 - - - - 3(0.7) 1(0.9) 18(5.0) 11(7.5) 34(153)  48(26.3)  90(46.8) 233(100.0) >32 >32 e Ceftazidime-avibactam demonstrated highly potent activity against Enterobacteriaceae including
Meropenem-non-susceptible Ceftaz!d!me»awbactam 93 = 1(1.1) 5 (6.5) 13 (20.4) 31(53.8) 19 (74.2) 16 (91.4) 2(93.5) 0(93.5) 1(94.6) 0(94.6) 5(100.0) 0.5 2 ESBL-phenotype strains, Klebsiella spp. with decreased carbapenem susceptibility, and
(MIC, 22 pg/mL) Ceftazidime 93 = = = = = = = = = - 7(75)  86(100.0) >32 >32 ceftazidime-non-susceptible Enterobacter spp.
Citrobacter spp. Ceﬂaz!d!me-awbactam 200 9(4.5) 56(32.5) 76(70.5) 40(90.5) 14(97.5)  4(99.5) 0(99.5)  1(100.0) - - - - 0.12 0.25 Against P. aeruginosa, ceftazidime-avibactam exhibited activity against more than one-half of
Ceftazidime 200 - 10(5.00 56(33.0) 49(57.5) 27(71.0) 7 (74.5) 2 (75.5) 3(77.0) 3(78.5) 2(79.5) 14(86.5) 27 (100.0) 0.25 >32 ceftazidime-non-susceptible (57.9%; ceftazidime-avibactam, MIC <8 pg/mL) and meropene
Enterobacter spp. Ceftazidime-avibactam 530 12(23) 44(106) 232(54.3) 148(82.3) 69(95.3) 10(97.2) 1(97.4) 2(97.7) 2(98.1) 0(98.1) 2(985)  8(100.0) 0.12 05 non-susceptible strains (61.6%; ceftazidime-avibactam MIC, <8 pg/m
Ceftazidime 530 - 12 (2.9 95(20.2) 165(51.3) 66(63.8) 17 (67.0) 8 (68.5) 10(70.4) 16(73.4) 18(76.8) 41(84.5) 82(100.0) 0.25 >32 The activity profile of ceftazidime-avibactam suggests it may provide an option in serious difficult to treat
Ceftazidime-non-susceptible ~ Ceftazidime-avibactam 157 3(1.9) 4(4.5) 18(15.9) 50(47.8) 58(84.7)  9(90.4) 1(91.1) 2(92.4) 2(93.6) 0(93.6) 2(949)  8(100.0) 0.5 1 : ; ; - : A ) - ;
(MIC, 28 pg/mL) Ceftazidime e . - = " C - ~ - 160102 18@17) 41478 82(100.0) a2 a2 infections where resistant Gram-negative bacteria may occur. Additional clinical studies are warranted.
S. marcescens Ceftazidime-avibactam 273 2(0.7) 33(12.8) 122(57.5) 83(87.9) 26(97.4) 2(98.2) 3(99.3) 0(99.3) 0(99.3) 0(99.3) 1(99.6) 1(100.0) 0.12 0.5
Ceftazidime 273 2(0.7) 15(6.2) 126(524) 78(81.00 27(90.8) 8(93.8)  1(94.1)  3(95.2) 1(956)  4(97.1)  5(98.9)  3(100.0) 0.12 0.5 Referen ces
P. mirabilis Ceftazidime-avibactam 270 175(64.8) 83 (95.6) 9(98.9) 1(99.3) 0(99.3) 1(99.6) 1(100.0) - - - - - <0.03 0.06 Bush K (2008). Extended-spectrum beta-lactamases in North America, 1987-20086. Clin Microbiol Infect 14(Suppl 1): 134-143.
Ceftazidime 270 53(19.6) 172(83.3) 11(87.4)  4(88.9) 2(89.6) 2(90.4) 6(92.6) 3(93.7) 5(95.6) 6(97.8) 3(989)  3(100.0) 0.06 1 Clinical and Laboratory Standards Institute (2012). M07-A9. Methods for dilution antimicrobial susceptibility tests for bacteria that grow
~ i dirma_ayi _ _ _ _ _ aerobically; approved standard: ninth edition. Wayne, PA: CLSI.
ESBL-phenotype Ceﬂaz!d!me avibactam 33 9(7.3) 18(81.8)  3(90.9) 1(93.9) 0(93.9) 1(97.00  1(100.0) 0.06 0.12 Qiiical and Laboratory Standards Insfitute (013), M100-523, o ity testing: 23rd
Ceftazidime 33 - - 3(.1) 1(12.1) 2(18.2) 1(21.2) 6(39.4) 3(48.5) 5 (63.6) 6(81.8) 3(90.9)  3(100.0) 8 32 supplement. Wayne, PA: CLSI.
P. aeruginosa Ceftazidime-avibactam 1,187 = = - 10 (0.9) 53(5.5) 378(38.8) 311(66.1) 158(80.0) 70(86.2) 43 (90.0) 69 (96.0) 45 (100.0) 2 16 Er’\qn;atnn %E. Jilh\(r:,;i, R;;s Pbs§u1 gg :‘1‘]5‘{5'3}(12%{?8' Walkup GK, Fisher SL (2012). is a covalent, , non-p-lactam p:
Ceftazidime 1,137 - - - 2(0.2) 15(1.5) 138(13.6) 365(45.7) 154(59.3) 90(67.2) 79(74.1) 126(85.2) 168(100.0) 4 >32 inhibitr. Proc Natl Acad Sci
Meropenem-non-susceptible  Ceftazidime-avibactam 393 - - . - 4(10) 34@Q7) 69(72) 83483 52(61.6) 41(720) 67(89.1) 43(100.0) 8 532 o A o g s ik B'73222‘;2;25‘j’:{f;!;‘f”;ﬁ;"m of MICs and zone diameters. Version 3.0,
(MIC, 24 pg/mL) Ceftazidime 393 - - - - - 6(1.5) 44 (12.7) 39(22.6)  41(33.1) 41435  96(67.9) 126 (100.0) 32 >32 Gupta N, Limbago BM, Patel JB, Kallen AJ (2011). Carbaper istant and prevention. Clin Infect Dis 53: 60-67.
Ceftazidime-non-susceptible ~ Ceftazidime-avibactam 373 - - - 1(0.3) 2(0.8) 206.2) 69(247) 67(426) 57(57.9) 43(69.4) 69 (87.9) 45 (100.0) 8 >32 Livermore DM, Mushtaq S, Warner M, Miossec G, Woodford N (2008). NXL104 combinations versus Enterobacteriaceae with CTX-M
(MIC, 216 pg/mL) Ceftazidime 373 = = = = = = = = = 79(212) 126(55.0) 168(100.0) 32 >32 extended-sp B and pe 62: 1053-1056.
Acinetobacter spp. Ceftazidime-avibactam 457 - - - 102 207 518  10@9) 42(131) 75295 110(536) 98(75.1) 114(1000) 16 >32 P e e ey tond 4. Maharan f A P AGypag " nations with ceftazldime
Ceftazidime 457 = = = = 1002 5(1.3) 2466 47(168) 17(206) 30(27.1) 36(35.0) 297(100.0) >32 >32 Lucasti C, Popescu |, Ramesh MK, Lipka J, Sable C (2013). Comparative study of the efficacy and safety of ceftazidime/avibactam plus
i dime-avil — _ — — — metronidazole versus meropenem in the treatment of complicated intra-abdominal infections in hospitalized adults: results of a randomized,
S. aureus Ceftaz!d!me avibactam 3,001 2(0.1) 11 (0.4) 595 (20.3) 1474 (69.4) 149 (74.3) 166 (79.9) 604 (100.0) 8 >32 Goublo-biind, Phase Il ial. J Antimicrob Chemother 68: 11831192,
Ceftazidime 3,001 - - - - - 1(0.0) 6(02)  424(14.4) 1629(68.6) 168(74.2) 159(79.5) 614 (100.0) 8 >32 Mushtag S, Warner M, Livermore DM (2010). In vitro activity of ceftazidime+NXL104 against Pseudomonas aeruginosa and other non-fermenters.
H. influenzae Ceftazidime-avibactam 758 709 (93.5) 42(99.1)  7(100.0) - - - - - - = = - <0.03 <0.03 J Antimicrob Chemother 65: 2376-2381.
Ceftazidime 758 59(7.8) 460 (68.5) 211(96.3) 27(99.9) 1(100.0) - - - - - - - 0.06 0.12 Vazquez JA,‘Gonza\ez Patzan LD, Stri;:khn D, Dut(zroy DD, Kreldly 2 Lipka J. ?agle C (2012). Efficacy and safety of x‘:eﬂgzicéime—avwbaclar? versus
- - ) imipenem-cilastatin in the treatment of complicated urinary tract infections, including acute pyelonephritis, in hospitalized adults: results of a
B-lactamase-positive Ceftazidime-avibactam 100 94 (94.0) 5(99.0) 1(100.0) = - - - - - - - - <0.03 <0.03 progpective investigator-blinded, randomiz:d study. Cun%sd Res Opin 28: 1921- 19931 P " ?
Ceftazidime 100 10(10.00 65(75.00 21(96.00  4(100.0) - - - - - - - - 0.06 0.12 Yong D, Toleman MA, Giske CG, Cho HS, Sundman K, Lee K, Walsh TR (2009). CI ization of a new metallo-bet a e, blaypw.1,
and a novel erythromycin esterass gene carried on a unique genetic structure in Klebsiella pneumoniae sequence type 14 from india. Antimisres
Agents Chemother 53: 5046-5054.
Table 2. In vitro activity of ceftazidime-avibactam and comparator agents against isolates from Europe and the Mediterranean region (2011)
e— imicrobial agent MIC (ug/mL) %S / %I / %R 3 e MIC (pg/mL) %S / %I / %R o e MIC (ug/mL) %S / %I / %R
(no. tested) MICs, MICgo CLSI? EUCAST? (no. tested) MICs, MICy, CLSP EUCAST? (no. tested) MICs, MICq CLSI EUCAST?
Enterobacteriaceae (4,627) Piperacillin/tazobactam 4 64 79.2/11.7/9.4 75.5/3.7/20.8 Tigecycline® 2 4 85.9/12.2/19  37.4/48.5/1441
Ceftazidime-avibactam 0.06 0.25 -/=/- -/=-/- Levofloxacin <0.12 2 90.2/1.5/8.3 87.5/2.7/9.8 P. aeruginosa (1,137)
Ceftazidime 0.25 32 79.1/2.4/185  75.0/4.1/20.9 Gentamicin <1 >8 88.7/0.7/10.6  87.7/1.0/11.3 Ceftazidime-avibactam 2 16 —-/=/- —-/=/-
Cefepime <0.5 >16 842/1.6/14.2 785/41/17.4 Amikacin 1 4 96.0/0.6/3.4 94.3/1.7/4.0 Ceftazidime 4 >32 67.2/6.9/25.9 67.2/0.0/32.8
Meropenem <0.06 <0.06 97.3/0.3/2.4 97.6/0.6/1.8 Tigecycline® 0.25 0.5 99.2/0.8/0.0 96.2/3.0/0.8 Cefepime 4 >16 71.2/12.4/164  71.2/0.0/28.38
Piperacillin/tazobactam 2 64 84.1/6.9/9.0 79.4/4.7/15.9 Ceftazidime-non-susceptible Meropenem 1 >8 65.4/9.3/253  65.4/18.4/16.2
Levofloxacin <0.12 >4 74.4/3.3/22.3 72.2/2.2/256 (MIC, 28 ug/mL; 157, Piperacillin/tazobactam 8 >64 62.9/18.2/189  62.9/0.0/37.1
Gentamicin <1 >8 839/0.8/153  82.6/1.3/16.1 Ceftazidime-avibactam 0.5 1 -/=/- -/=/- Levofloxacin 1 >4 613/6.0/327  53.4/7.9/38.7
Amikacin 2 8 96.6/1.9/1.5 93.0/3.6/3.4 Ceftazidime >32 >32 0.0/10.2/89.8  0.0/0.0/100.0 Gentamicin 2 >8 72.3/25/252  72.3/0.0/27.7
Tigecycline® 0.25 1 98.7/1.2/0.1 94.2/45/13 Cefepime 2 >16 70.1/3.1/26.8  40.1/24.9/35.0 (Alesn 4 >32 82.1/4.4/135  79.0/3.1/17.9
E. coli (2,113) Meropenem <0.06 ) 89.8/3.8/6.4 93.6/3.2/3.2 Tigecycline . 4 >4 =/=/= =/=/=
Ceftazidime-avibactam 0.06 0.12 —/=/= —/=/= Piperacillin/tazobactam 32 >64 31.8/37.6/30.6 23.6/8.2/68.2 Meropenem»nop-susceptlble
Ceftazidime 0.12 16 86.2/22/11.6  81.6/4.6/13.8 Levofloxacin 0.5 >4 752/31/21.7  68.2/7.0/2438 (’\éI:ICf,t 24dyg/mL, _.’13393)t . 5 . .
Cefepime <0.5 >16 86.5/1.6/11.9 82.0/2.9/15.1 Gentamicin <1 >8 63.1/2.5/34.4 62.4/0.7/36.9 SIERBIMEEIREEEN > SUSUS A
Meropenem <0.06 <0.06 99.9/<0.1/01  99.9/<0.1/<0.1 Amikacin 2 >32 86.6/1.9/115  822/4.4/13.4 Ceftazidime 32 >32 33.1/10.4/56.5  33.1/0.0/66.9
Piperacillin/tazobactam 2 32 89.7/5.1/5.2 85.2/45/10.3 Tigecycline® 0.25 1 97.5/2.5/0.0 90.4/7.1/2.5 Cefepime 16 >16 34.6/27.2/382  34.6/0.0/65.4
Levofloxacin <012 >4 68.0/2.7/293  67.6/0.4/32.0 Morganella morganii (165) Meropenem 3 > WO/ERT IS QD)2 )
Gentamicin <1 8 86.0/03/13.7  85.1/09/14.0 Ceftazidime-avibactam <0.03 0.12 === === Piperacilin/tazobactam o e 2assas a0 2al00/7e0
Amikacin 2 8 98.7/0.9/0.4 95.7/3.0/1.3 Ceftazidime 0.12 16 86.7/2.4/10.9  77.6/9.1/13.3 e - - oY e o B Y ot
Tigecycline® 0.12 0.25 100.0/0.0/0.0  100.0/0.0/0.0 Cefepime <05 <05 98.8/0.0/1.2 98.2/0.6/1.2 Ae’.‘ka"?'“" ?e >32 Do eIy S
ESBL-phenotype (425) Meropenem <0.06 0.12 100.0/0.0/0.0  100.0/0.0/0.0 i v i e Ry e
Ceftazidime-avibactam 0.12 0.25 =/=/= =l=l= Piperacillin/tazobactam <0.5 1 99.4/0.6/0.0 98.2/1.2/0.6 c fgt )é tibl
Ceftazidime 16 >32 31.3/108/57.9  8.7/22.6/68.7 Levofloxacin <0.12 4 87.9/3.6/85  80.0/7.9/12.1 (,\,TICEZ;1'(;"59'?,‘T’1'I‘_T53L‘7S§EP ol
Cefepime >16 >16 33.2/75/59.3 15.5/10.9/73.6 Gentamicin <1 >8 86.0/3.0/11.0  823/3.7/14.0 Ceﬁ;zidireme-avibactam 8 230 e e
Meropenem <0.06 <0.06 99.3/0.2/0.5 99.5/0.3/0.2 Amikacin 2 4 98.2/0.6/1.2 96.4/1.8/1.8 Ol 30 239 00/212/788  0.0/0.0/100.0
Piperacillin/tazobactam 8 >64 75.1/13.6/11.3  60.7/14.4/24.9 Tigecycline® 0.5 1 97.6/2.4/0.0 93.9/8.7/2.4 : S ) 5 ST i
: ) Cefepime 16 >16 19.0/32.2/488 19.0/0.0/81.0
Levofloxacin >4 >4 26.4/2.8/70.8 25.4/1.0/73.6 Citrobacter spp. (200)
ac or ; Meropenem 8 >8 29.5/10.2/60.3 29.5/26.5/44.0
Gentamicin 2 >8 59.0/0.9/40.1 57.3/1.7/41.0 Ceftazidime-avibactam 0.12 0.25 —/=/- =l=l= Pi ill
LT L peracillin/tazobactam >64 >64 5.4/38.0/56.6 5.4/0.0/94.6
Amikacin 4 16 948/33/19  838/11.0/52 Ceftazidime 025 >32 77.0/15/215  74.5/25/23.0 Levofloxacin 4 4 25.7/46/607  253/3.4/743
Tigecycline 0.12 0.25 100.0/0.0/0.0  100.0/0.0/0.0 Cefepime <0.5 2 95.0/0.0/5.0 88.5/6.0/5.5 Camemiam 28 28 34.6/4.8/606  34.6/00/654
Klebsiella spp. a 01 8) Meropenem <0.06 <0.06 99.0/0.0/1.0 99.0/0.5/0.5 Amikacin 16 >32 52.3/12.3/35.4 46.9/54/47.7
Ceftazidime-avibactam 0.12 0.5 =l=l= =l=l= Piperacillin/tazobactam 2 64 82.0/125/55 77.0/5.0/18.0 Tigecycline® >4 >4 —/=/- —/=/-
Ceftazidime 0.5 >32 59.1/35/37.4  55.6/35/40.9 Levofloxacin <0.12 1 925/1.0/65 90.5/2.0/7.5 Acinetobacter spp. (457)
Cefepime <0.5 >16 65.1/3.4/315  57.7/4.5/37.8 Gentamicin <1 2 91.5/0.5/8.0 91.0/0.5/85 Ceftazidime-avibactam 16 ~32 —/=/= /=)=
Meropenem <0.06 1 90.6/0.3/9.1 90.9/1.8/7.3 Amikacin 4 99.0/0.5/0.5 98.0/1.0/1.0 Ceftazidime >32 >32 20.6/6.5/72.9 =f=l=
Piperacillin/tazobactam 8 >64 65.7/10.9/23.4 58.3/7.4/34.3 Tigecycline® 0.12 0.25 99.5/0.5/0.0 98.5/1.0/0.5 Cefepime >16 >16 26.5/12.0/61.5 —/=/=
Levoflo)gaf:in 0.25 >4 66.0/6.4/27.6 63.6/2.4/34.0 S. marcescens (2?3) Meropenem >8 >8 39.4/5.5/55.1 35.2/9.7/55.1
Gentamicin <1 >8 73.4/1.1/255 71.9/15/26.6 Ceftazidime-avibactam 0.12 0.5 —/-/- —/-/- Piperacillin/tazobactam >64 >64 26.3/0.0/73.7 -
Amikacin 2 16 90.7/6.1/8.2 83.1/7.6/9.3 Ceftazidime 0.12 0.5 93.8/1.4/4.38 93.8/1.4/4.8 Levofloxacin >4 >4 24.1/89/67.0  21.9/22/759
Tigecycline® 0.25 1 99.0/1.0/0.0 95.8/38.2/1.0 Cefepime <0.5 <0.5 92.7/3.6/3.7 92.7/3.6/3.7 Gentamicin >8 >8 32.4/3.7/63.9 32.4/0.0/67.6
ESBL-phenotype (473) Meropenem <0.06 <0.06 98.2/1.4/0.4 98.2/1.4/0.4 Amikacin >32 >32 40.5/5.0/54.5  38.5/2.0/59.5
Ceftazidime-avibactam 0.25 1 =/=l= =l/=l= Piperacillin/tazobactam 2 16 89.4/4.0/6.6 89.4/4.0/6.6 Tigecycline 1 2 =f=l= ===
Ceftazidime >32 >32 12.1/7.3/80.6 4.4/7.7/87.9 Levofloxacin <0.12 1 91.2/4.0/4.8 91.2/4.0/4.8 H. influenzae (758)
Cefepime >16 >16 24.9/72/679  10.1/85/81.4 Gentamicin <1 2 94.1/1.1/4.8 94.1/1.1/4.8 Ceftazidime-avibactam <0.015 0.03 -/=/- -/=/=
Meropenem <0.06 >8 79.7/06/19.7  80.3/4.1/15.6 Amikacin 2 4 96.7/1.1/2.2 96.7/1.1/2.2 Ceftazidime 0.06 0.12 100.0/-/- —-/=/-
Piperacillin/tazobactam 64 >64 33.2/19.9/469 20.9/12.3/66.8 Tigecycline® 0.5 1 96.0/38.3/0.7 96.0/3.3/0.7 Ceftriaxone <0.06 <0.06 100.0/-/- 100.0/0.0/0.0
Levofloxacin >4 >4 33.2/11.0/55.8 28.8/4.4/66.8 P. mirabilis (270) Ampicillin 0.25 >8 84.8/1.9/133  84.8/0.0/15.2
Gentamicin >8 >8 45.7/2.3/52.0 425/3.2/54.3 Ceftazidime-avibactam <0.03 0.06 -/=/- -/=/- Amoxicillin/clavulanate <1 <1 99.9/0.0/0.1 90.2/0.0/9.8
Amikacin 4 32 79.9/131/7.0  64.3/15.6/20.1 Ceftazidime 0.06 1 93.7/1.9/44 90.4/3.3/6.3 Meropenem <0.06 0.12 99.9/-/- 100.0/0.0/0.0
Tigecycline® 0.5 1 98.5/1.5/0.0 93.7/4.8/15 Cefepime <05 1 94.1/0.0/5.9 90.7/3.4/5.9 Tigecycline® 0.25 0.5 86.5/-/- ==f=
Enterobacter spp. (530) Meropenem <0.06 0.12 100.0/0.0/0.0 100.0/0.0/0.0 Tnmethopn_m/sulfamethoxazole <0.5 >4 711/4.8/24.1 711/1.6/27.3
Ceftazidime-avibactam 0.12 0.5 ~/=/- ~/=/- Piperacillin/tazobactam <05 1 98.9/0.7/0.4 98.5/0.4/1.1 Levofloxacin <0.12 <0.12 100.0/-/- 100.0/0.0/0.0
Ceftazidime 0.25 >32 70.4/3.0/266  67.0/3.4/29.6 Levofloxacin <0.12 >4 84.0/22/138  75.1/8.9/16.0 Azithromycin 1 2 99.6/-/- 0.9/98.7/0.4
Cefepime <0.5 8 90.9/1.0/8.1 81.1/8.3/10.6 Gentamicin <1 >8 79.6/15/18.9 77.8/1.8/20.4 aCriteria as published by the CLSI (2013) and EUCAST (2013).
Meropenem <0.06 <0.06 97.0/1.1/1.9 98.1/1.0/0.9 Amikacin 4 8 98.9/0.4/0.7 96.7/2.2/1.1 bUS-FDA breakpoints were applied when available (Tygacil Product Insert, 2012).
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