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Introduction Results Conclusions

Imipenem/cilastatin (IMI) has been used to treat a variety of infections since
the mid-1980s.! Relebactam (REL) is a non-B-lactam, B-lactamase inhibitor

Table 1. Antimicrobial activity of imipenem-relebactam, imipenem and comparators versus Enterobacterales

isolated from Canadian hospitals

Table 1. Antimicrobial activity of imipenem-relebactam, imipenem and comparators versus Enterobacterales

isolated from Canadian hospitals (Continued)

1. Imipenem-relebactam was highly active (MICy,, 0.25-2 pg/mL)

that is structurally related to avibactam, displaying activity against Ambler Organism (no. tested) MIC (ug/mL) Organism (no. tested) MIC (ug/mL) : | g ) fE b |
class A (including extended-spectrum B-lactamases [ESBLs], Klebsiella e / ?““m;f:_r?s%i;ﬂ Agent MICso MICso %S Range Klebsie”aoxyi ﬁlﬂ"@!ﬁéﬂiﬁ'ﬁ?ﬁ? ) MICsg MiCog %S Range aga'ri[. COI\T monty "encountere Species of Enterobacterales
. Itropacter rreunali .
pneumoniae carbapenemases [KPCs]) and class C B-lactamases (AmpC) Amikacin 5 5 100 <1-8 Amikacin <1 4 100 <1-8 (excluding Morganellaceae).
enzymes.2 The addition of REL significantly improves the activity of IMI Ce;tepime <0.25 4 89.2 <0.25-32 gz:ff;?oene :822 b o fg;gzgj _ _ _ _ _
. . . Ceftri <0.2 . <0.25- ' . sV.20- - -
against most species of Enterobacterales (by lowering the MIC 2- to 128- C;rgﬁgiggn Sg_og >f4 ;22 Sgﬁ‘g’iig Ciprofloxacin <0.06 <0.06 95.8 <0.06 - > 16 2. migEme rele_bactam VS Ity "?‘C“"e SOl ESIlApon )
fold) depending on the presence or absence of B-lactamase enzymes.3 Imipenem 1 2 87.7 012-4 mpenem 025 05 997 006 -2 AmpC-producing and KPC-producing Enterobacterales.
. . s : Imipenem-relebactam 0.25 0.5 98.5 0.12-2 mipenem-reiebactam . . =0.03 -
Aggl_nst Pseudor_none_is aeruginosa, the addition of REL also improves the Piperacillin-tazobactam 5 . T e <1 >e1n Piperacillin-tazobactam > 64 877 <1.>512 _ _ o
activity of IMI, primarily by inhibition of AmpC (PDC).3 Trimethoprim-sulfamethoxazole <0.12 >8 81.5 <012->8 Trimeth?prir?-sulfamethoxazole <0.12 0.25 93.6 <0.12->8 3. Imipenem-relebactam was 4-fold more active than imipenem
Enterobacter cloacae (546) Sefratia marcescens (321 against imipenem-resistant Enterobacterales
Imipenem-relebactam (IMI-REL) is FDA approved (2019) for the treatment Amikacin 2 2 99.6 <1->64 Amikacin 2 4 100.0 =1-16 J P '
f d | .h l. d . . f . I. d . Cefepime <0.25 2 905 <0.25->64 Cefepime <0.25 0.5 99.1 <0.25-16
of adults with complicated urinary tract infection, complicated intra- Coftriaxone <0.25 > 64 20.0 <0.25->64 Ceftriaxone <0.25 2 89.7 <0.25-> 64 : : : : :
: : : : . . . : . . - - 4. Imipenem-relebactam was highly active against P. aeruginosa
abdominal infection, hospital acquired and ventilator-associated bacterial Ciprofloxacin <0.06 0.12 93.8 <0.06->16 F'Pfof'oxac'“ S01-06 ; gig S00-0265- >816 ' ' '
. .. . . . i - mipenem . . -
pneumonia. In a recent clinical trial (RESTORE-IMI 1) patients infected mibenom-relebactam oo o5 - 0062 39 imipenem-relebactam 1 2 735 0.25-> 32 . b told : h
with IMI-non-susceptible (but colistin- and IMI-REL-susceptible) pathogens Piperacilin-tazobactam > 128 75.8 <1->512 Piperacilintazobactam 2 8 94.1 <1-128 5. Imipenem-relebactam was 4- to 16-fold more active than
. . - i im- - Tri im-sulf 0.25 1 . <012 - imi i i
and treated with IMI-REL or colistin plus IMI, demonstrated better day 28 EscherichiaCo}”;”fi“gg‘;;;S””ame‘hoxam'e $0.12 05 92.7 <0.12->8 fimethoprim-sulfamethoxazole 97.5 0.12->8 imipenem against P. aeruginosa.
favorable_ clinical response (71% VS 40%) and 28'day mortallty _(10% VS Amikapin 2 4 99.6 <1->64 Table 2. MIC (ug/mL) distributions of imipenem-relebactam and imipenem versus Enterobacterales isolated from
30%) with IMI-REL.* Drug-related adverse effects occurred in fewer ggﬁg‘:oene fggg >‘é4 gjg jgggzgj Canadian hospitals
patients in the IMI-REL treatment group (16% vs 31%) as did treatment- Ciprofloxacin <0.06 >16 71.9 <0.06 - > 16 Organism 003 006 012 025 05 1 2 4 8 16 32 >32 Total
emergent nephrotoxicity (10% vs 56%). Early clinical data suggest that IMI- :m!penem ebact 8;2 822 ggg f882>§§ Citrobacter freundii 65 Ackn owledgem ents
. . . . . . 5 mipeneme-reiepactam . . . s 0. -> Imipenem 9 16 31 7 1
REL is safe and effective in the treatment of a variety of infections. Piperacillin-tazobactam ) 5 03.8 <1.>512 ImiBenem-Relebactam > 51 8 3 1
- < - . . .
The current study assessed the in vitro activities of IMI-REL, IMI, and escherichia corl EopL gm0 =012 78 s =0.12->8 Enterobacter cloacac o 1 o e w6 1 . The CANWARD study was supported in part by the University of
comparator  antimicrobial  agents  against  various  resistance émfikapin 2 8 98.6 0s21 -64 Imipenem-Relebactam 2 47 32 126 12 5 1 1 Manitoba, Shared Health, the National Microbiology Laboratory and
. . . 16 64 14.8 <0.25->64 ichi i
phenotypes/genotypes of recent (2016-2021) clinical isolates of Coftinxone o4 o4 0 S e e o ! > 1s 13 a3 o16 s 3 1 . . Merck.
Enterobacterales and P. aeruginosa submitted to the CANWARD study in Ciprofloxacin > 16 > 16 13.9 <0.06 - >16 Imipenem-Relebactam 2 50 1342 1774 130 11 2 1 1
Imipenem 0.25 0.25 99.3 0.06 - 16 Escherichia coli ESBL 432
2016-2021. | . References
Imipenem-relebactam 0.25 0.25 99.8 0.06 - 16 Imipenem 3 96 298 23 9 1 1 1
Piperacillin-tazobactam 2 16 81.7 <1->512 Imipenem-Relebactam 5 154 254 14 4 1
Materials and Methods Tampe (ogy e 7 7 . SO Fechoricna coll Ampe 0 1. Zhanel GG et al. Imipenem/meropenem: review of in-vitro activity
Escherichia coli AmpC (106) Imipenem 1 11 49 35 9 1 . . . - ,
_ ' _ ' _ Amikacin 2 4 98.9 <1->64 imipenem-Relebactam 2 30 61 11 1 pharmacokinetics, clinical trials and adverse effects. Can J Infect Dis
Bacterial Isolates: CANWARD is an ongoing, national, Public Health ge]{tep'me 502-25 624 33-2 f8§g>gj Klebsiella pneumoniae 1241 1998-44-391-396
. .. . . eftriaxone . £0.25-> Imipenem 1 106 747 279 90 9 3 1 3 1 1 ! . .
Agency Of Canada'partnered StUdy assessmg antlmlcroblal resistance Ciprofloxacin 0.25 > 16 57.5 <0.06->16 Imipenem-Relebactam 3 144 712 280 93 9
i i i I i ivi i Imi 0.25 0.5 99.1 0.06 - > 32 i i :
patterns of pathogens causing infections in patients receiving care in Iminenem-relebactam 02 P 99.0 0.06 - 32 Cmpeno omas ESBE 14 65 21 3 3 2 L, 2. Zhanel GG et al. Imipenem-relebactam and meropenem-vaborbactam:
hospitals across Canada.® Tertiary-care medical centres submitted eracill ' ' ' P hihi inati
: : : . Piperacillin-tazobactam 8 128 736 <1->512 Imipenem-Relebactam 1 21 e 20 2 2 Two novel carbapenem-p-Lactamase inhibitor combinations. Drugs
pathogens from pat|ents attendmg hospr[al C||n|cs, emergency rooms, _ Trimet_hoprim-sulfamethoxazole <0.12 >8 66.0 <0.12->8 Kleb_siellaaerogenes 142 2018'38.!’1'78(1)'65-98
medical and surgical wards, and intensive care units.6 From January 2016 Kiebsiellapneumoniac AL (1241) < , 000 SO e Relebactam S SR S . ?
to Ogtober 2021, each study' site was asked to submit clinical isolates from gzter?goene i8§§ iLl gg; igigigj KITb§ieIIaoxytoca/RaouIteIIaspp. v e b 359 3. Karlowsky JA et al. In vitro activity of imipenem/relebactam and
inpatients and outpatients with respiratory, urine, wound, and bloodstream : . he ' ihe mipenem : inal i - i
) _ _ o Ciprofloxacin <0.06 1 85.7 <0.06 - > 16 Imipenem-Relebactam 1 30 265 55 8 ceftolozane/tazobactam against clinical isolates of gram-negative bacilli
infections. IS(_)Iates were shipped ti the_ cocl)<r_d|nat_||rllg Iabor?tory, s_lubc_ul_tured :m:gz:gm-relebactam 822 82 332 0'8%; 32 Selrr:l?gsnr:rircescens o o i 321 with difficult to treat resistance and multi-resistant phenotypes — SMART
pnht%_?pproprlatetmtgdla,(l\;llncd) tStOE edins Im_ I’gl tat -80°C untl minimum Piperacillin-tazobactam 4 16 89.9 <1->512 Imipenem-Relebactam 8 70 158 78 5 1 1 United Sates 2015-2017. Clin Infect Dis 2020 Apl’ 3.
INNIDITOry concentration esting was carried out. Trimethoprim-sulfamethoxazole <0.12 >8 86.2 <0.12->8
i i Klebsiella pneumoniae ESBL (112) . . .
Morganellaceae were excluded from the dataset because species in that puiesign , o 98.9 <1-32 | R | N | 4. Motsch J et al. RESTORE-IMI 1: A multicenter randomized double-blind
family of Gram-negatlye ba?'"' intrinsically demonstrate elevated 'mipenem Cefepime > 64 > 04 6.3 =025->64 iTsacl'J?aete?’d ﬁgtlnm(llc;rr?:dl?a:%tggt)i/tglslmpenem_re ebactam. Imipenem and comparators versus Pseudomonas aeruginosa trial comparing efficacy and safety of imipenem/relebactam vs colistin
Ceftriaxone 64 64 1.8 <0.25->64 P
- > > . s V. -> . . . . . . . . .
M:CS by & m:echanlsm independent r? B cht_a mase’ produptlon gnd Ciprofloxacin 4 > 16 13.4 <0.06-> 16 Organism (no. tested) / MIC (ng/mL) plus imipenem in patients with imipenem nonsusceptible bacterial
relebactam would not be expected to enhance imipenem’s activity against imipenem 0.25 1 92.0 0.12-> 32 Antimicrobial Agent MICeg e %S Range infections. Clin Infect Dis 2020; 70(9):1799-1808.
Morganellaceae isolates. Putative AmpC phenotypes in E. coli were defined gn'penem-re'eb%ctam 0.25 0.5 98.2 0.06 - 2 Pseudomonas aeruginosa (1912)
. . . - iperacillin-tazobactam 8 >512 50.0 2->512 Amikacin 4 16 92.4 <1->64
as an isolate where thg ceftriaxone and/or ceftazidime MIC was 21 pg/mL, Trimethoprim-sulfamethoxazole >8 >8 13.4 <0.12->8 Cefepime 4 32 76.4 <0.25-> 64 5. Rebold N et al. Early multicenter experience with imipenem-cilastatin-
- Klebsiell 142 i i . . . . . .
the cefoxitin MIC was 232 ug/mL, and the isolate tested ES?BL negatlv:) by ebsiella aerogenes (142) . , 100 is Ciproftoxacin 025 : 20 $006->16 relebactam for multi drug resistant gram-negative infections. Open
the CLSI phenotypic confirmatory disk test (CLSI M100, 31% Ed., 2021). Cefepime <0.25 05 97.9 <025 - > 64 imipenem 2 32 60.1 <0.03->32 Forum Infectious Diseases 2021;8(12):Dec 9..
Antimicrobial Susceptibilities: Following 2 subcultures from frozen stock, Ceftriaxone <0.25 32 69.0 <0.25->64 Imipenem-relebactam 05 2 91.4 <0.03->32
. . . ) . . Ciprofloxacin <0.06 0.25 93.7 <0.06 -8 Piperacillin-tazobactam 8 256 72.4 <£1->512 . .
the in vitro activity of IMI, IMI-REL and selected antimicrobials was imipenem 1 2 711 012->32 Tobramycin <05 > 939 <05 564 6. Zhanel GG et al. 42,936 pathogens from Canadian hospitals: 10 years
determined by broth microdilution in accordance with the Clinical and g?;gfggmn'ff;z;t;:m 025 iy o P AMIC <2 pg/mL of results (2007-2016) from the CANWARD surveillance study. Journal
Laboratory Standards Institute (CLSI) (MO7’ 2018) and MICs were Trimethoprim-sulfamethoxazole <0.12 0.25 100 <0.12-1 of Antimicrobial Chemotherapy 2019;74(Suppl 4):5-21.

Table 4. MIC (ug/mL) distributions of imipenem-relebactam and imipenem versus Pseudomonas aeruginosa
isolated from Canadian hospitals

interpreted using CLSI M100 (31t Ed., 2021) breakpoints. IMI-REL
breakpoints used were: Enterobacterales <1/4 pg/mL susceptible (S), 2/4

ESBL = extended spectrum R-lactamase

Table 5. Antimicrobial activity (ug/mL) of imipenem-relebactam, imipenem and comparators versus KPC-producing

Hg/mL intermediate (1), and =4/4 pg/mL resistant (R); and for P. aeruginosa Klebsiella pneumoniae isolated from Canadian hospitals Organism <0.03 006 0.12 025 0.5 1 2 4 8 16 32 >32 Total
<2/4 pg/mL (S), 4/4 pg/mL () and =8/4 pg/mL (R). The MICs were Isolate#  Organism  ESBL KPC  Region AMK CPM CTR CIP Ml IMI-REL PTZ Pseudomonas aeruginosa 1912
. . . . . . i KPC-2 < . i
determined using 96-well custom designed microtitre plates.5 Colony e pneumonias - POS ey oeee oM e 8 320 025 812 imipenem 1 8 36 67 301 646 217 150 186 173 36
. Lo . -pneumoniae POS  KPC-3  Quebec 6 >64  >64  >16 >332 05  >512 Imipenem/relebactam 1 5 31 367 884 259 201 100 39 11 5 9
counts were performed periodically to confirm inocula. Quality control was 129832 K.pneumoniae POS KPC-2  Quebec <1 4 >4 1 4 2 64

performed using various ATCC organisms.

AMK= amikacin; CPM= cefepime; CTR= ceftriaxone; CIP= ciprofloxacin; IMI= imipenem; IMI-REL= imipenem-relebactam; PTZ = pip-tazo



