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Introduction Results Conclusions
Sulopenem (SLP), is an investigational thiopenem (B-lactam) available in Table 1. In vitro activities of sulopenem and comparators versus Gram-negative bacilli Table 1. In vitro activities of sulopenem and comparators versus Gram-negative bacilli (Continued) o _
both oral (sul ’ tzad 'Ig o ) and oral (sul 1. Sulopenem demonstrated potent activity against
+ 1 . . . .
oth oral (su openem etzadroxil + probeneci ) and parenteral (sulopenem) Organism (no. tested) MIC (ug/mL) Organism (no. tested) MIC (ug/mL) e EEles i M 2176 V266 il
/ ant bial t 50% 90% R % S % | % R 50 90
dosage forms. It is currently in development for the treatment of antimicrobial agen 0 0 ange 0 0 0 / antimicrobial agent 50%  90% Range %S % | % R
. ) . . . . . . . Escherichia coli ALL (1125) 0.03-0.5 ng/ml
uncomplicated and complicated urinary tract infections, including infections Sulopenem 003 006  <£0.008.4 NA? NA NA oot rabilis (70)
caused by extended-spectrum PB-lactamase (ESBL) producing and Meropenem <003 <003 <003-1 100 0 0 " o . i »

_ _ _ . . =0. =0. =0. penem 0.25 0.5 0.03-1 NA NA NA ) )

multidrug-resistant (MDR) Gram-negative bacilli.22 Orally, sulopenem- Ceftivone 025 16 025> 64 886 03 111 Meropenem 006 012 <003-0.25 100 0 0 2. EniierObi\‘"’/‘i‘geRr%IeS kno}thtt?j be iESBL polf/lltllc\;e’ Af”lpgz%OSW/'V? as
o - - - - Amoxicillin/clavulanate 1 0.5->32 77.9 16.7 5.4 Ceftriaxone <025 <0025 <025-1 100 0 0 well as emonstrated sulopenem of < 0.25ug/ml.

etzadroxil is combined with probenecid, and t;as a safety and efficacy TMP/SMX <012 >8  <012.>8 241 NA 259 e vilanate : ; s 03e 39 2 90

profile similar to other penems and B-lactams.# Sulopenem is stable to Ciprofloxacin <0.06 >16 <0.06->16 74.6 11 24.4 TMP/SMX <012 >8  <012->8 729  NA 271 . _ _

renal dehydropeptidase I, unlike imipenem, and has been reported to be Nirafurarioin R o76 12 12 Ciprofloxacin <006 4  <006->16 786 0 214 3. Sulopenem demonstrated potent activity against MSSA with

- - - - <0. <05-> . : : i i :

stable against hydrolytic attack by many B-lactamases, including ESBLs eparmen Nitrofurantoin 128 128 64 - 256 0 214 786 MIC;5, and MICgy, of 0.06 and 0. 25ug/ml, respectively.
: ) : : Escherichia coli ESBL (113) Gentamicin 1 4 <0.5->32 90.0 1.4 8.6
and AmpC enzymes which confer resistance to third-generation Sulopenem 0.03 0.06  0.015-0.25 NA? NA NA Pseudomonas aeruginosa (70) 4 Syl | - - ive in-vitro (MICq,,8->8ug/ml)
cephalosporins. The activity of sulopenem addresses several of the most Meropenem <0.03 006  <0.03-0.25 100 0 0 Sulopenem >8  >8 8->8 NA®  NA  NA . Sulopenem was less active or Inactive In-vitro ,8->3ug/m
urpent sgrious and concerr)\lin dru IC-Jresistant antimicrobial threats defined Ceftriaxone o4 2o 120 09 09 982 Meropenem L 4 =003->32 843 57 100 versus E. faecalis and P. aeruginosa "
9 ' o ) 9 g Amoxicillin/clavulanate 16 32 4->32 47.9 36.5 15.6 Ceftriaxone 64 > 64 4->64 NA2 NA NA ’ ’ ’
by the CDC, including ESBL-producing Enterobacterales. TMP/SMX >8 >8 <0.12->8 35.4 NA 64.6 Amoxicillin/clavulanate >32 >32  >32->32 NA? NA NA
o - Ciprofloxacin > >16 =<006->16 195 09 796 TMP/SMX 8 >8 1->8 NA®  NA  NA 5. Sulopenem is active versus gram-negative and gram-positive
The current study assessed the in vitro activities of sulopenem and Nitrofurantoin 16 32 2-512 91.2 3.5 5.3 Ciprofloxacin 0.12 4 <0.06 - > 16 81.4 2.9 15.7 h : : tract infecti
comparator antibacterial agents against clinical isolates of Gram-negative Gentamicin <05 >32  =<05->32 717 2.6 25.7 Nitrofurantoin >512 >512 >512->512 NA? NA NA pathogens causing urinary tract infections.
d G iti th isolated f . d bmitted b Escherichia coli AmpC (17) Gentamicin 1 4 <0.5->32 92.9 5.7 1.4
an ram-positive pathogens isolated from urine and submitte y Sulopenem 006 025 0.015 - 4 NAG NA NA
Canadlan hOSpltaI |ab0rat0r|es tO the CANWARD Survelllance StUdy from Meropenem <0.03 0.06 <0.03-1 100 0 0 Table 2. In vitro activities of suiopenem and Comparators versus Gram_positive cocci
Ceftri 2 64 <0.25->64 41.2 11.7 47.1 :
2014 10 2020. Arioi?;ﬁirni?clavulanate > 32 :32 08 -5> 3>2 6.7 6.6 86.7 _ MIC (ug/mL) BaCte”_al. ISOIa.teS C.O”eCted
TMP/SMX <012 >8  <012->8 70.6 NA 29.4 Organism (no. tested) 1701 clinical urinary isolates were tested to sulopenem.
Ciprofloxacin 0.25 > 16 <0.06->16 58.8 5.9 35.3 / antimicrobial agent 50% 90% Range % S % | % R
" Nitrofurantoin 16 64 8 - 256 88.2 5.9 5.9 .
Materials and Methods oo <05 1 <05 >a on1l o e9 taphyl0c00oUS AUeuS - MSSA (24) « 479 (28.2%) collected from male patients; 1222 (71.8%) from
Escherichia coli MDR" (168) Sulopenem 0.06 025  0.06-0.25 NA NA NA female patients.
Bacterial Isolates: CANWARD is an ongoing, national, Health Canada Sulopenem 0.03 0.06 0.015 - 4 NA? NA NA Meropenem 012  0.25 0.12-0.5 NA2 NA NA . 201 (11.8%) from patients < 17 years of age, 603 (35.4%) 18-
partnered study assessing antimicrobial resistance patterns of pathogens Meropenem <003  0.06 =003-1 100 0 0 Ceftriaxone 4 4 1-8 NA® NA NA oL\ >
L . : : . . ; Ceftriaxone 32 >64  <0.25->64 44.0 0 56.0 Amoxicillin/clavulanate 0.5 1 0.12-2 NA NA NA 64 years, and 897 (52.7%) 2 65 years.
causing infections in patients receiving care in hospitals across Canada. !

) 9 i P i 9 P ) - Amoxicillin/clavulanate 16 32 4->32 44.4 39.6 16 TMP/SMX <0.12 <0.12 <0.12-05 100 NA 0 e 504 (349%) from emergency rooms, 547 (322%) from
Tertiary-care medical centres submitted pathogens from patients attending TMP/SMX >8 >8 <0.12->8 10.1 NA 89.9 Ciprofloxacin 0.25 4 0.12->16 87.5 0 12.5 h ital clini 438 (25.7% f : dical
hospital clini dical and ical d q Ciprofloxacin >16  >16  <0.06->16 125 0 875 Nitrofurantoin 16 16 4-16 100 0 0 ospital clinics, (25.7%) were from patients on medica

ospital clinics, emergency rooms, medical and surgical wards, an N i o A oo o . n ds. 81 (4.8%) f cal g d 41 (2.4%) f
. . . Itrofurantoin =7 - . . < < <0.5-
intensive care units.! From January 2014 through October 2020, each Gentamicin L sa0 <05.5a saa o ao1 el 0o =05 05-2 0 ° wards, 81 (4.8%) from surgical wards, an (2.4%) from
_ _ & _ _ <0. . : nterococcus faecalis (135) intensive care units
study site was asked to submit clinical isolates (consecutive, one per Klebsiella pneumoniae ALL (171) Sulopenem 8 8 1->8 NA NA NA '
patient, per infection site) from inpatients and outpatients with respiratory, ;U'Ope“em 0(-)033 g-éé 0.015-1 NA® NA NA '\C/'eitO_Penem 864 %4 £11->2421 m"" m m
. . . . . <0. . <0.03-0.5 100 0 0 eftriaxone > > -> a
urine, wound, and bloodstream infections. The medical centres submitted eropenem : = e
' ' ] ) ) ] ) Ceftriaxone <0.25 > 64 <0.25->64 87.7 0 12.3 Amoxicillin/clavulanate 0.5 1 0.25-2 NA? NA NA
“clinically significant” isolates from patients with a presumed infectious Amoxicillin/clavulanate 4 16 1->32 850 85 65 TMP/SMX <012 >8  <0.12->8 NA  NA  NA Acknowledgements
disease. Isolates were Shipped on Amies semi-solid transport media to the TMP/SMX ' <0.12 > 8 <0.12->8 86.0 NA 14.0 Ciprofloxacin 1 > 16 0.12->16 63.0 12.6 24.4

dinatin laborator (Health Sciences Centre. Winnipe Canada) Ciprofloxacin <0.06 2 <0.06->16 84.8 1.8 13.5 Nitrofurantoin 8 16 2-128 99.3 0 0.7
coor g y _ _ 15 _p g, i i Nitrofurantoin 64 128 2->512 36.8 41.5 21.6 Gentamicin 16 > 32 1->32 NA? NA NA The authors would like to thank the CANWARD participating centres,
subcultured onto appropriate media, and stocked in skim milk at -80°C unti Gentamicin <05 <05 <05->32 97.1 0 2.9 MSSA — methicilin-susceptible Staphylococcus aureus: * NA — not available investigators and laboratory site staff for their support. Financial
minimum inhibitory concentration (MIC) testing was carried out. E. col Klebssie”apneumomae FoPh D NA? NA NA Table 3. Distribution of sul MIC G ti i support for the CANWARD study was provided in part b trie Universit
isolates were from the CANWARD surveillance study from the years 2014 o openen o e e 100 5 5 able 3. Distribution of sufopenem MIts versus Gram-negative organisms pPROTt1C . Sy was p part by y

' ' eropenem ' ' =009-05 Number of isolates for which the sulopenem MIC (ug/ml) was: of Manitoba, National Microbiology Laboratory and Iterum
through 2020. All other isolates were from 2016-2020 only. Putative AmpC Ceftriaxone >64  >64 16 - > 64 0 0 100 P Hg : _
phenotypes in E. coli were defined as an isolate where the ceftriaxone Amoxicillin/clavulanate 16 32 8-> 32 267 333 400 Organism agent 0015 003 006 012 025 05 1 2 4 8 °>8 Therapeutics.
and/or ceftazidime MIC was 21 mg/L, the cefoxitin MIC was =232 mg/L, and (T:'i\gféﬁgfécm :186 :186 509362_':186 gg 2'/3 33:623 E coli ALL 269 729 106 15 5 L
the isolate tested ESBL-negative by the CLSI phenotypic confirmatory disk Nitrofurantoin 64 512 32 - 512 176 530 294 E. coli ESBL pos 13 57 36 3
test (CLSI M100, 29th Ed., 2019)_1 Gentamicin <05 32 <0.5->32 76.5 0 235 E. coli AmpC 3 3 4 . L L Refei’ences
Enterobacter cloacae (39)

. . T . a E. coli MDR
Antimicrobial Susceptibilities:  Following 2 subcultures from frozen Stlopenern 012 05 003-4 A NA < pneumoniac ALL 246 Z ‘32 N 3 ) !

. . .. . . . eropenem . . s U - . 1 1 1
stock, the in vitro activity of sulopenem and selected antimicrobials was o 05 >4 <095.64 00 o0 410 <. pheumoniae ESBL pos A ) 1. Zhanel GG, Adam H, Baxter M, Fuller J, Nichol K, Denisuik AJ,
determined by broth microdilution in accordance with the Clinical and Amoxicillin/clavulanate 532  >32 8-> 32 2.8 0 97.2 e cloncac Golden A, Hink R, Lagacé-Wiens P, Walkty A, Mulvey M, Schweizer
Laboratory Standards Institute (CLSI) (M07, 11th Ed., 2018) and MICs were (T:'_V'P’ﬁ'\"x_ ig.gé 0125 <5006162»186 ggg 21/2 ;I . oxytoca 12 157 i 6 ! F, Bay D, Hoban DJ, Karlowsky JA, the Canadian Antimicrobial
. . .. . Iprofrioxacin s 0. . < 0. -> . . . . .
interpreted using CLSI M100 (30th Ed., 2020). Antimicrobial agents were Nitrofurantoin 64 128 4-256 308 436 256 B mirabilis s 7 s 21 o a Resistance Alliance (CARA). 42,936 pathogens from Canadian
obtained as laboratory grade powders from their respective manufacturers. Gentamicin <05 1 <0.5-32 97.4 0 2.6 P, aeruginosa s 67 hospitals: 10 years of results (2007-2016) from the CANWARD
Stock solutions were prepared and dilutions made as described by CLSI. K'ezslili'i)aer?e"ri’]toca (32) 006 006 003. 005 e e e surveillance study. Journal of Antimicrobial Chemotherapy
The MICs were determined using 96-We.ll custo.m.designed_ rrilcrotltr_e Meropenem <003 006  <0.03.010 100 0 0 Table 4. Distribution of sulopenem MICs versus Gram-positive organisms 2019:74(Suppl 4):5-21.
plates.!? These plates contained doubling antimicrobial dilutions in Ceftriaxone <025 <025 <0.25-16 90.6 3.1 6.3 Number of isolates for which the sulopenem MIC (ug/ml) was:

: : Wi i Amoxicillin/clavulanate 4 8 1->32 93.1 3.4 3.4 . .. .
100.pI/weII qf cation adjus_ted Mueller H.|nton broth anoSI inoculated to o <012 025 <0258 035 " o Organism agent <0.015 003 006 012 025 05 1 2 4 8 >8 2. Karlowsky JA, Adam HJ, Baxter MR, Denisuik AJ, Lagace-Wiens
gchleve a final concentration of apprpxmately .5 X 10°> CFU/mL then Ciprofloxacin <006 012  <0.06-025 100 0 0 S, aureus (MSSA) , g . , PRS, Walkty AJ, Puttagunta S, Dunne MW, Zhanel GG. In-vitro

Nitrof i 2 4 - . . : ' . - - -
incubated in ambient air for 24_ hogrs prior to regdlng. Colony counts were itrofurantoin 3 6 4 - 256 81.3 9.4 9.4 e ecalie activity of sulopenem, an oral penem against urinary isolates of
performed periodically to confirm inocula. Quality control was performed Gentamicin <05 1 05-32 %9 0 3.1 2 B 57 9 9 " . N
: . ) o . 2 NA - not available. Escherichia coli. Antimicrobial Agents and Chemotherapy
USIﬂg ATCC QC organlsms Iﬂ?lUdlng. S pneumon_lae 49619’ S aureus ® MDR was defined as nonsusceptible to 3 agents from different antimicrobial classes (ceftriaxone, amoxicillin-clavulanate, TMP/SMX, 201963(1)1_7
29213, E. faecalis 29212, E. coli 25922, and P. aeruginosa 27853. nitrofurantoin, ciprofloxacin, and gentamicin). ’ B

¢ Median MIC value



