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Introduction Results
Relebactam is a non-f-lactam, bicyclic diazabicyclooctane, B-lactamase inhibitor that is Table 1. Antimicrobial activity of imipenem/relebactam, imipenem and comparators versus Enterobacteriaceae isolated from Canadian hospitals Table 2. MIC (ug/mL) distributions of imipenem/relebactam, imipenem and comparators versus Enterobacteriaceae isolated from Canadian hospitals
structurally related to avibactam, differing by the addition of a piperidine ring to the 2-
position carbomyl group (1). It displays activity against Ambler class A (including Organism é_nf;-tested)/ LIC (il Organism (_"(;-tested)/ IS (e ‘ -
extended-spectrum B-lactamases [ESBLs], Klebsiella pneumoniae carbapenemases GO St MICso MICso R;ri'fe R;r;ge e A MICso MiCso R;ri'ge R;r;?(e il Antimicrobial Agent 0.05 012 025 o . , . . 6 5 sm Totl
[KPCS]) and class C B-Iactamases (AmpC). The addition of relebactam Signiﬁcantly Citrobacter freundii (n=25) Klebsiella oxytoca/ Raoultellaspp. (n=188) Citrobacter freundii 25
improves the activity of imipenem against most species of Enterobacteriaceae (by Amikacin 2 4 <1 8 Amikacin <1 4 <1 8 Imipenem 7 7 9 5
lowering the minimum inhibitory concentration [MIC] by 2- to 128-fold) depending on the Cefepime <0.25 4 <0.25 16 Cefepime <0.25 0.5 <0.25 > 64 Imipenem/relebactam 1 17 5 1 1
presence or absence of B-lactamase enzymes. Against Pseudomonas aeruginosa, the Ceftriaxone <0.25 > 64 <0.25 > 64 Ceftriaxone <0.25 8 <0.25 > 64 Enterobacter cloacae 293
addition of relebactam also improves the activity of imipenem (by lowering the MIC by Ciprofloxacin =0.06 2 =0.06 4 Ciprofloxacin <0.06 <0.06 <0.06 > 16 Imipenem 75 112 85 16 5
8-fold). Based on the data available the addition of relebactam does not improve the Imipenem 05 ! 0-25 2 Imipenem 0.25 0.5 0.25 ! - Imipenem/relebactam 12 198 69 10 3
activity of imipenem against Acinetobacter baumannii, Strenotrophomonas maltophilia ?'pen?wrelebaaam 025 > 012 ’ mipenem/relebactam 025 05 012 ' Escherichia coll . 1986
iperacillin/tazobactam 2 256 <1 >512 Piperacillin/tazobactam 2 32 <1 >512 Imipenem 1 30 1204 133 15 2 1
and most anaerobes. Trimethoprim Sulfa <0.12 >8 <0.12 >8 Trimethoprim Sulfa <0.12 <0.12 <0.12 >8 Imipenem/relebactam 5 428 867 77 6 2 1
Enterobacter cloacae (n=293) Klebsiella pneumoniae (n=578) Escherichia coli - ESBL pos 155
Phase Il clinical trials have reported that imipenem/relebactam is as effective as Amikacin 2 2 <1 16 Amikacin <1 2 <1 16 Imipenem 2 132 13 8
imipenem alone for treatment of complicated intra-abdominal infections and Cefepime =0.25 2 <025 >64 Cefepime <0.25 1 <0.25 > 64 Imipenem/relebactam 38 107 7 3
complicated  urinary  tract  infections, including acute  pyelonephritis.l gf’;:g:;‘:;zn fgég ng fgf)Z :ig Ceftriaxone <025 ! 5025 > 64 Escherichia coli - Ertapenem NonsS | 10
Imipenem/relebactam is currently in Phase IIl of development with studies assessing mipenem b ; 025 . I‘:T']‘?;‘Lf:]o::c'” ‘O?éga i _o(.)i? :;g :::Ez:z:/raebactam . . i 6 ! i
imipenem/relebactam versus imipenem-resistant bacterial mfephons (pr.ellmlnary dqta Imipenem/relebactam 025 05 0.12 4 imipenem/relebactam 0.5 X 0.12 ) Kiebsiella asrogenes 52
presented at ECCMID 2018) as well as treatment of hospital-associated bacterial Piperacillin/tazobactam 4 64 <1 > 512 Piperacillin/tazobactam 4 16 <1 > 512 Imipenem 9 14 o5 12 1 1
pneumonia (HABP) and ventilator-associated bacterial pneumonia (VABP). The current Trimethoprim Sulfa <0.12 0.25 <0.12 >8 Trimethoprim Sulfa <0.12 >8 <0.12 > 8 Imipenem/relebactam 9 26 17 8 1 1
study assessed the in vitro activities of Imipenem/relebactam, imipenem, and Esc.herichia coli (n=1386) Klebsiella pneumoniae ESBL pos (n=49) Klebsiella oxytoca/ Raoultella spp. 188
comparator antimicrobial agents against various resistance phenotypes/genotypes of Amikacin 3 2 4 <S1 > 04 Amikacin 2 8 <1 16 Imipenem 132 47 9
recent (2016-2018) clinical isolates of Enterobacteriaceae and P. aeruginosa submitted g::ter?;r:oene ;8'22 ;:5 . ;g;: :22 Cefepime 64 > 64 =025 > 64 _ . Imipenem/relebactam 13 140 29 6
to the CANWARD study in 2016-2018. Ciorof _ ;0.06 16 ;0.06 16 Cfaftrlaxone. > 64 > 64 <0.25 > 64 Klebsiellapneumoniae . 578
Iprofioxacin - - Ciprofloxacin 4 > 16 <0.06 > 16 Imipenem 2 375 142 46 6 3 1 1 1 1
Im?penem 0.25 0.5 0.06 >32 Imipenem 0.25 4 0.12 > 32 Imipenem/relebactam 31 313 160 68 6
P u rp ose :Dr?r;zre;c(;?rlllrtzlzeobbz(:t:\rr: 0'225 0'25 0<'O16 :53122 Irvipent_em/relebactam 0.25 0.5 0.12 2 Klebsiella pneumoniae - ESBL pos | 49
_ _ <012 .8 56.12 o8 Plperacnlln(tazobactam 16 > 512 2 >512 Im!penem 1 29 9 2 3 2 1 1 1
1. To assess the in vitro activities of imipenem/relebactam, imipenem, and comparator EZ?heet:Ziri';ncilf:faESBL Sos (1=155) Trimethoprim Sufa__ >8 > 8 <0.12 > 8 | | Imipenem/relebactam 7 29 9 2 2
.. . . . . .. ' Klebsiellapneumoniae, Ertapenem NonS (n=13) Klebsiellapneumoniae - Ertapenem NonS 13
antimicrobial agents against various resistance phenotypes/genotypes of recent clinical Amikacin 2 8 <1 32 A mikacin ) g iy 16 imipenem 5 L L 3 ) L L L L
isolates of Enterobacteriaceae submitted to the CANWARD study in 2016-2018. Cefepime 32 > 64 0.5 > 64 Cefepime S 64 - 64 <0.25 - 64 Imipenem/relebactam 5 4 3 ) 5
Ceftriaxone > 64 > 64 2 > 64 Ceftriaxone > 64 > 64 <0.25 > 64 Morganellamorganii 38
2. To assess the in vitro activities of imipenem/relebactam, imipenem, and comparator Ciprofloxacin > 16 > 16 =0.06 > 16 Ciprofloxacin > 16 > 16 0.25 > 16 Imipenem 3 6 24 5
antimicrobial agents against various resistance phenotypes/genotypes of recent clinical :2:22:22 elebactam 8;: 00'255 8'15 i Imipenem 2 32 0.25 >32 Imipenem/relebactam 2 21 15
i i i i ' ' ' Imipenem/relebactam 0.5 2 0.12 2 Proteus mirabilis 118
isolates of P. aeruginosa submitted to the CANWARD study in 2016-2018. Piperacillvazobactam 4 32 <1 512 Pipzracimn/tazobactam ety e , ol minenem " . " . s ; :
] EZ?he:i(:;riI:cillji”aErtapenem NonS (1=10) >8 >8 <012 >8 Trimethoprim Sulfa >8 > 8 2 >8 Imipenem/relebactam 5 5 2 27 61 16 2
’ Morganella morganii (n=38 Serratia marcescens 177
Materials and Methods mikacin 2 . < sea | [Loreaneliamorgani (n=39 ) . . . mivene . w s 1
Cefepime 4 > 64 <0.25 > 64 . .
Bacterial Isolates;: CANWARD is an ongoing, national, Health Canada partnered Ceftriaxone > 64 > 64 <0.25 > 64 g::terf’;r;oene fg;g S°1'25 fgig Zgj ———— mipenem/relebactam 32 84 25 4 L L
study assessing antimicrobial resistance patterns of pathogens causing infections in Ciprofloxacin >16 >16 <0.06 >16 Ciprofloxacin <0.06 4 < 0.06 - 16 . "
patients receiving care in hospitals across Canada (2). Tertiary-care medical centres Imipenem 0.5 1 0.25 >32 Imipenem 4 8 1 8 COﬂC'USiOnS
submitted pathogens from patients attending hospital clinics, emergency rooms, Imipenem/relebactam 0.25 0.25 0.06 > 32 Imipenem/relebactam 2 4 1 4
medical and surgical wards, and intensive care units (2). From January 2016 through i".oerac""n(tambadam % > 512 § > 512 Piperacillin/tazobactam <1 4 <1 256 . . - .
: . : N : rimethoprim Sulfa >8 >8 <012 >8 , . < 1. Imipenem/relebactam was ~2 fold more active than imipenem versus Enterobacteriaceae.
October 2018, inclusive, each study site was asked to submit clinical isolates Klebsiella aerogenes (n=62) ;fr'gt‘;hsorr::?;:it:i'ia(n_118) =0.12 1 =0.12 >8
(con_secutlve, one per patient, per mfectlon_ Slte). from |npat|ents_ and outpatients W th Amikacin g g =1 ® Amikacin 4 8 <1 32 2. Imipenem/relebactam was 2-8 fold more active than imipenem against ESBL-producing Enterobacteriaceae and retained its activity against
respiratory, urine, wound, and bloodstream infections. The medical centres submitted Cefepime <0.25 0.5 <0.25 8 Cefepime <025 <025 <025 ., ertapenem-nonsuscentible Enterobacteriaceae
clinically significant isolates from patients with a presumed infectious disease. Ceftriaxone =0.25 32 =0.25 > 64 Ceftriaxone <0.05 < 0.5 <095 ) P P '
Surveillance swabs, eye, ear, nose and throat swabs were excluded. We also excluded Ciprofloxacin <0.06 0.12 =<0.06 8 Ciprofloxacin <006 4 <0.06 16 - el s . S .
anaerobic organisms. Isolate identification was performed by the submitting site and :z:gzzzznembactam 0.125 i gig >122 Imipenem 2 4 0.25 16 - Imipenem/relebactam was highly active against P aeruginosa.
confirmed at the reference site as required, based on morphological characteristics and i ragilli Imipenem/relebactam 4 8 0.25 16 : : _ : .
antimicrobial susceptibility patternsc.l Isolates were shpippedg on Amies semi-solid $Lf’;§ﬁ'(')'${:§§3f§tam 50‘22 0?;5 302_12 if: Piperacillin/tazobactam <1 <1 <1 64 4. Imipenem/relebactam was 4-8 fold more active than imipenem against P. aeruginosa.
transport media to the coordinating laboratory (Health Sciences Centre, Winnipeg, Trimethoprim Sulfa =012 >8 =0.12 >8
Canada), subcultured onto appropriate media, and stocked in skim milk at -80° C until Table 3. Antimicrobial activity of imipenem/relebactam, imipenem and ifnrirf;:nmarcescens (n=171) , . < 6
minimum inhibitory concentration (MIC) testing was carried out. ﬁgrsnpif;f‘stors versus Pseudomonas aeruginosa isolated from Canadian Cefepime <025 05 <025 16 References
P - Ceftriaxone <0.25 1 <0.25 > 64
Antimicrobial Susceptibilities: Following 2 subcultures from frozen stock, the in vitro ekl Yo M|c|\2:,c ("g/mRL;nge Range Ciprofloxacin 0.12 1 <0.06 16 1. Zhanel GG, Lawrence CK, Adam H, Schweizer F, Zelenitsky S, Zhanel MA, Lagace-Wiens PR, Walkty A, Golden A, Gin AS, Hoban DJ, Lynch JP,
activity of imipenem, imipenem/relebactam and selected antimicrobials was determined Min Max Imipenem 1 2 0.25 8 and Karlowsky JA. Imipenem-relebactam and meropenem-vaborbactam: Two novel carbapenem-B-Lactamase inhibitor combinations. Drugs
by broth microdilution in accordance with the Clinical and Laboratory Standards Institute Pseudomonas aeruginosa (975) Imipenem/relebactam 1 2 0.5 >32 2018;Jan;78(1):65-98.
(CLSI) guidelines (3). Antimicrobial minimum inhibitory concentration (MIC) interpretive Amikacin 4 16 <1 > 64 _';:f’;gﬁg"?{:zsoj?‘:tam 025 ‘1‘ <z112 1>288 2. Zhanel GG, Adam H, Baxter M, Fuller J, Nichol K, Denisuik AJ, Golden A, Hink R, Lagacé-Wiens P, Walkty A, Mulvey M, Schweizer F, Bay D,
standards were defined according to CLSI breakpoints CLSI M100-S28 (4). giefre";:me , 025 146 fg'ég :fg oL ° " g ' — Hoban DJ, Karlowsky JA, the Canadian Antimicrobial Resistance Alliance (CARA). 42,936 pathogens from Canadian hospitals: 10 years of results
oo . , <006 e - eriended spectium Faclamase (2007-2016) from the CANWARD surveillance study. Journal of Antimicrobial Chemotherapy 2019 (in press).
Antimicrobial agents were obtained as laboratory grade powders from their respective Imipenem > 16 0.12 >3 3. Clinical and Laboratory Standards Institute. Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically - Eleventh
manufacturers. Stock solutions were prepared and dilutions made as described by CLSI Imipenem/relebactam 0.5 2 0.06 > 32 Edition: Approved Standard M07-Al1l. CLSI, Wayne, PA, USA, 2018.
(2018). The MICs of the antimicrobial agents for the isolates were determined using 96- Piperacillin/tazobactam 8 128 <1 >512 4. Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial Susceptibility Testing: Twenty-eighth Informational
well custom designed microtitre plates (2). These plates contained doubling Tobramycin =05 2 =05 > 64 Supplement M100-S28. CLSI, Wayne, PA, USA; 2018.
antimicrobial dilutions in 100ul/well of cation adjusted Mueller-Hinton broth and
inoculated to achieve a final concentration of approximately 5 x 105 CFU/mL then Table 4. MIC (png/m) distributions of imipenem/relebactam, imipenem and comparators versus Pseudomonas aeruginosa isolated from Canadian hospitals ACknOWIedgementS
incubated in ambient air for 24 hours prior to reading. Colony counts were performed Organism Antimicrobial Agent 0.06 0.12 0.25 0.5 il 2 4 8 16 32 >32 Total
periodically to confirm inocula. Quality control was performed using ATCC QC Pseudomonas aeruginosa mipenem . 6 . 180 70 - . 72 . s 375 The CANWARD study was supported in part by the University of Manitoba, Shared Health, the National Microbiology Laboratory and Merck.
organisms including; S. pneumoniae 49619, S. aureus 29213, E. faecalis 29212, E. coli \mipenemirelebactam ) 1 137 £33 127 . . 13 ; 0 :

25922, and P. aeruginosa 27853.




