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Introduction Results Conclusions

Antimicrobial resistance is a growing problem among Gram-negative Table 1. MIC;, and MICy, for all isolates and antibiotic-resistant isolates for ceftazidime-avibactam and comparators Avibactam reduced MIC, a_l_nd MIC,, of Ceﬁa.z-idime.for all organisms
isolates worldwide. Most concerning is the emergence and rapid global _ MIC4o/MICq (ng/mL) i _e>_<cept . bau_m_annu =il & maltophllla_. Awbact:_;lm restqred
spread of pathogenic extended-spectrum beta-lactamase (ESBL)- Organism (n) Ceftazidime- Ceftazidime Ceftriaxone Meropenem Piperacillin- Ceftolozane- the activity of ceftazidime for all Enterobacteriaceae with acquired
producing and carbapenemase-producing Enterobacteriaceae. (1) avibactam tazobactam tazobactam resistance 1o ce_ftrlaxone whethe_r oy ESEL proqluct!on eIl
Furthermore, the increasing prevalence of inhibitor-resistant AmpC- Escherichia coli (6347) 0.12/0.25 <0.25/2 <0.25/1 <0.03/<0.03 214 <0.12/0.5 meChamsmS'_AVIb_aCtam resulted in a 2-f9|d reductl_on In MICs, and
producing Enterobacteriaceae and recent MERINO trial results suggest E. coli CRO-R (597) 0.25/0.5 16/>32 64/>64 <0.03/0.06 4116 0.25/1 4-fold reduction in MIC,, compared with ceftazidime alone for
that conventional beta-lactam-inhibitor combinations such as E. coli ESBL (503) 0.25/0.5 16/>32 >64/>64 <0.03/0.06 4/16 0.25/1 7 enlgivoeel ITelutling SIS (EsEEm 1D MEBepEnam, (el
piperacillin-tazobactam may be loosing clinical efficacy (2). Beyond Pseudomonas aeruginosa (3227) 2/8 4/32 16/>64 0.5/8 4164 0.5/2 tazobactam and ceftazidime.
infections caused by Enterobacteriaceae, multi-drug-resistant P. aeruginosa (CAZ-R) (382) 8/>16 >32/>32 >64/>64 4/32 128/512 2/8 . _ e
Acinetobacter spp. and Pseudomonas aeruginosa can cause severe P. aeruginosa (TZP-R) (248) 8/>16 >32/>32 >64/>64 4/32 256/512 2/8 Ceftazidime-avibactam  susceptibility rates are >399% for all
infections and treatment choices are increasingly limited by P. aeruginosa (MER-R) (399) 8/16 16/>32 >64/>64 16/32 32/256 1/4 Enterobacteriaceae (75’ 9 - 98.9% for ceftazidime alone), 94'20% for
antimicrobial resistance. Further complicating management of beta- Klebsiella pneumoniae (2097) 0.12/0.5 <0.25/1 <0.25/<0.25 <0.03/0.06 2/8 0.25/0.5 2 acruginosa (81'6/0. e _cefta2|d|me alo_n_e) e =0 @
lactam-resistant organisms is that genes conferring resistance to K. pneumoniae CRO-R (120) 0.5/2 >32/>32 >64/>64 <0.03/0.25 16/>512 1/64 P_seudo_monas SEIRIES Bl FESISEIEE _to.ceftazlldlme, meropenem or
cephalosporins and carbapenems frequently co-exist on plasmids with K. pneumoniae ESBL (110) 0.5/2 32/>32 >64/>64 <0.03/0.12 16/>512 1/32 slgeillin el Rl Qverall, DRE L E-E S EET sgsceptlblllty
genes conferring resistance to sulfonamides, aminoglycosides, Enterobacter cloacae (902) 0.25/1 0.5/>32 <0.25/>64 <0.03/0.12 2164 0.25/8 rates are gt pelEla T meropenem 0 ENEMIRERIEEES
quinolones (e.g. AAC(6')-Ib-cr, gnr) and more recently colistin (3). E. cloacae CRO-R (223) 0.5/2 >32/>32 >64/>64 0.06/0.25 32/128 4/16 superior to meropenem for P aeruginosa.

E. cloacae ERT-R (36) 1/8 >32/>32 >64/>64 0.25/2 128/>512 16/>64 i ceftazidime-avibactam breaknoint d for Enterobacteri
Avibactam is a broad-spectrum non-p-lactam B-lactamase inhibitor Serratia marcescens (529) 0.25/0.5 <0.25/1 <0.25/1 0.06/0.06 <1/4 0.5/1 TEasPOllits Lse® 107 Eeiojasieliateas
formulated in combination with ceftazidime and being studied in Klebsiella oxytoca (564) 0.12/0.5 <0.25/0.5 <0.25/1 <0.03/<0.03 2/32 <0.12/0.5 g”d Pse“ﬁomonas ae;‘t‘g'f‘d‘.’sa a“?b gl dto AC'”etOba‘?fjer =i
combination with aztreonam to restore the parent drug activity against  Proteus mirabilis (485) <0.06/0.12 <0.25/<0.25 <0.25/<0.25 0.06/0.12 <1/<1 0.5/0.5 te”OtrfE.l.fmbO”aift e ettt aftam. e not provice any
a wide range of cephalosporin-resistant Gram-negative pathogens  Kiebsiella aerogenes (228) 0.25/0.5 0.5/>32 <0.25/16 0.06/0.12 4132 0.25/2 SHORERTRILY DERETE OTET SETatime SOnE M TEse OI9atisis.
expressing Ambler class Aand C, and some class D p-lactamases (4). Acinetobacter baumannii (146) __ 8/>16 8132 8/32 0.5/ 2164 0.25/4

(S;zg)cﬁrophomonas maltophilia >16/>16 >32/>32 >64/>64 >32/>32 256/>512 32/>64 Ackn owledgem ents

CRO-R;: ceftriaxone-resistant; CAZ-R: ceftazidime-resistant; TZP-R: piperacillin-tazobactam -resistant, ERT-R: ertapenem-resistant, ESBL: extended-spectrum B-lactamase-producing. Support for the CANWARD study was provided in part by the University of

Manitoba, the Winnipeg Health Sciences Center and the National Microbiology
Lab, Winnipeg, Canada.

: Table 2. Percent susceptible for all isolates and select antibiotic-resistant isolates for ceftazidime-avibactam and comparators
Materials and Methods : The authors would like to thank the participating centres, investigators and

% susceptible (ug/mL) laboratory site staff for their continued support:

Bacterial Isolates Organism (n) Ceftazidime- Ceftazidime Ceftriaxone Meropenem Piperacillin- Ceftolozane- Dr. D. Roscoe — Vancouver Hospital, Vancouver; Dr. J. Fuller — University of
Isolates were collected as part of the CANWARD 2009 through to avibactam tazobactam tazobactam Alberta Hospital, Edmonton; Dr. J. Blondeau — Royal University Hospital,
CANWARD 2017 studies occurring between January 2009 and Escherichia coli (6347) 100 92.9 90.3 100 975 99.6 Saskatoon; Drs. D. Hoban/Q. Zhanel — Health Sciences Centre, Winnipeg; Dr. .J.
December 2017. 15 Canadian centers in 8 provinces contributed E. coli CRO-R (597) 09.8 29.5 0 09.8 91.6 06.7 Delport — London Health Sciences Centre, London; Dr. S. Poutanen — University
clinically relevant isolates. Only Gram-negative species with >100 E. coli ESBL (503) 99 8 328 20 99 8 932 97 4 Health Network & Mount Sinai Hospital, Toronto; Dr. L. Matukas — St. Michael’s

Hospital, Toronto; Dr. F. Chan — Children’s Hospital of Eastern Ontario, Ottawa;

isolates SUb.mltj[edI were Con.SIdle;edd In this study. A total of 14,330 Pseudomonas aeruginosa (3227)  94.1 81.4 N/A 80.8 83.7 97.9 Dr. M. Desjardins — The Ottawa Hospital, Ottawa; Dr. M. Bergevin — Cité de la
Gram-negative isolates were included. P. aerug!nosa (CAZ-R) (382) 66.8 0 N/A 46.3 10.2 86.1 Santé de Laval, Laval; Dr. M. Laverdiére — Hopital Maisonneuve-Rosemont,
o _ o , P. aeruginosa (TZP-R) (248) 65.2 2.0 N/A 39.9 0 85.1 Montreal; Dr. M. Goyette — CHRTR Pavilion Ste. Marie, Trois-Riviéres; Dr. A.
Antimicrobial Susceptibility Testing P. aeruginosa (MER-R) (399) 73.2 39.8 N/A 0 43.6 91.2 Carignan — Centre Hospitalier Universitaire de Sherbrooke, Sherbrooke; Dr. R.
Susceptibility testing was done by broth microdilution in accordance Klebsiella pneumoniae (2097) 09.9 94.9 94.0 99.6 96.6 97.9 Pelletier — L'Hotel-Dieu de Quebec, Quebec City; Dr. M. Kuhn — South East
with the CLSI MO07-A10 document (5). Serial two-fold dilutions of K. pneumoniae CRO-R (120) 08.3 17.5 0 093.3 64.2 71.4 Regional Health Authority, Moncton; Dr. R. Davidson — Queen Elizabeth Il HSC,
ceftazidime with and without a fixed concentration of 4 upg/mL K. pneumoniae ESBL (110) 99.1 21.8 6.4 95.5 63.6 73.9 Halifax.
avibactam, piperacillin-tazobactam, ceftriaxone and meropenem were Enterobacter cloacae (902) 99 .8 772 73.2 99 2 856 85.1 References
included on the panel. Susceptibility was defined in accordance with the E. cloacae CRO-R (223) 99.1 9.9 0 96.9 417 435
CLSI M100-828 (6) document with exceptions noted in the results table E. cloacae ERT-R (36) 94 .4 56 0 80.6 19 4 23 3 1. CDC. Antibiotic Registance Threats in the United States, 2013. Centers for Disease
(3). Third generation cephalosporin-resistant Escherichia coli and — : ' ' ' ' Control and Prevention, 2013.
L gene X P . . Serratia marcescens (529) 100 99.4 93.8 99.4 96.6 98.9 2. Harris P et al. 01121 The MERINO Trial: piperacillin-tazobactam versus meropenem for
Klebsiella spp. isolates were phenotypically characterized for ESBL- Klebsiella oxytoca (564) 100 08.8 91.5 100 89 4 09.7 the definitive treatment of bloodstream infections caused by third-generation
production by using the CLSI disk diffusion method (6) and Proteus mirabilis (485) 100 990 979 100 996 99 7 cephalosporin non-susceptible Escherichia coli or Klebsiella spp.: an international multi-

centre open-label non-inferiority randomised controlled trial. Abstract presented at the

Klebsiella aerogenes (228) 99.6 75.0 71.9 98.7 86.8 92.2 28t ECCMID in Madrid, Spain.

genotypically characterized by using PCR for CTX, SHV, OXA and TEM
genes with sequence analysis to determine the genotype of ESBL

: _ . - 3. Bojer MS et al. 2012. Apmis 120:699-705.

implicated. Acinetobacter baumannil (146) 58.21 /8.1 50.0 95.9 83.6 N/A 4. Lagace-Wiens et al. 2011. Antimicrob Agents Chemother 55:2434-2437.
Stenotrophomonas maltophilia 30.1f 23.6 N/A N/A N/A N/A 5. CLSI. Methods for dilution and antimicrobial susceptibility tests for bacteria that grow
(545) aerobically. 10" edition. CLSI standard MO7. Wayne, PA: CLSI; 2018,
CRO-R: ceftriaxone-resistant; CAZ-R: ceftazidime-resistant; TZP-R: piperacillin-tazobactam -resistant, ERT-R: ertapenem-resistant, ESBL: extended-spectrum B-lactamase-producing. 6. CLSI. Performance standards for antimicrobial susceptibility testing. 28™ edition. CLSI

T MIC <8 pg/mL. supplement M100. Wayne, PA: CLSI; 2018.



