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Table 1. /n vitro activities of sulopenem and comparators versus Gram-negative bacilli (Continued) 1.

Sulopenem (SLP), is an investigational thiopenem (B-lactam) available in Sulopenem demonstrated potent in vitro activity against

both oral (sulopenem etzadroxil + probenecid) and parenteral (sulopenem) °/ ’gat'_“'s_"‘ (E?fes‘e‘:’ 505 "’;'(;/Wg’m'-)R v s " v R Organism (no. tested) WIC {fg/mL) Enterobacterales with MIC;, and MICy, values ranging from
dosage forms. It is currently in development for the treatment of %8, ° ° ange ° ° ° I antimicrobial agent 50%  90% Range %S %l %R 0.03-0.5 pg/ml for individual species.
uncomplicated and complicated urinary tract infections, including ipfections Sulopenem 0.03 0.06 < 0.008-4 NAa NA NA Proteus mirabilis (88)
caused by extended-spectrum [(-lactamase (ESBL)-producing and Meropenem <003 <0.03 < 0.03-1 100 0 0 Sulopenem 0.25 0.5 0.015-1 NA NA NA 2. Enterobacterales known to be ESBL-positive, AmpC-positive, as
multidrug-resistant (MDR) Gram-negative bacilli."*  Orally, sulopenem- :ﬂ;’;’fgﬁ;‘fmavulanam ‘08'25 ?é <0.25->64 80 02 118 g":frt‘:zegf]r: <°(')°§5 <°(')1225 <0.03-0.25 100 0 0 well as MDR demonstrated sulopenem MICgy, values of <0.25 ug/
o s . . . . - 1ax S U. S V.
etzadroxil is combined with probenecid, and has a safety and efficacy TMP/SMX <012 >8 <0651;3;28 ;g'g 109 266'43 Amoxicillin/clavulanate 1 4 32-253:; ;g% 205 308 ml
. . . . . = V. le= - - : 0-> . . . -
profile similar to other penems and B-lactams.?2 Sulopenem is stable to Ciprofloxacin <006 >16  -(06->16 74.1 1.0 24.9 TMP/SMX <012 >8 <012>8 3.9 ) 26.1
: 0o Nitrofurantoin 16 16 <0.5->512 97.7 1.1 1.2 Ciprofloxacin <0.06 4 - 0 06 ' ' . - ,
renal dehy_clropephdasg |, unlike imipenem, and has beep repc_)rted to be Gentamicin <05 A P ot - 2 N b pee 52.222616 8(()).7 1 9?3 ;gg 3. Sulopenem demonstrated potent in vitro activity against MSSA
stable against hydrolytic attack by many B-lactamases, including ESBLs Escherichia coli ESBL (133) Gentamicin 1 3 - : - . :
. . ) : _ <0.5-> 32 89.8 1.1 9.1 with MIC;, and MIC,, values of 0.06 and 0.25 ug/ml, respectively.
and AmpC enzymes which confer resistance to third-generation Sulopenem 003 006 0.015-0.25 NA NA NA Pseudomonas aeruginosa (75)
cephalosporins. The activity of sulopenem addresses several of the most g"eefrt‘r’f;i’;iz <003 006  <0.03-0.25 100 0 0 fnﬂfopee“nee’; >18 >88 8-> 8 NA NA NA 4 Sul | i i ctive in Vit £ g i
urgent, serious, and concerning drug-resistant antimicrobial threats defined Amoxicillin/clavulanate >1%4 >324 l:: 3‘2‘ 40488 305'74 ?g'g CeftriF;xone 64 > 64 S(20>3'6>432 8,3,‘5 Zi 1,\?/'1 - ou do,genem was eSI?A?((;: |ve>§r m/acllve i VIro VErsus £. 1aecalls
by the CDC, including ESBL-producing Enterobacterales. TMP/SMX >8 >8  <012->8 138 3 66.2 Amoxicillin/clavulanate >32  >32 Lol an NA NA L NA and P. aeruginosa (MICg,, 28 pg/ml).
o o Ciprofloxacin >16  >16  <0.06->16 188 07 805 TMP/SMX 8 >8 1-> 8 NA NA NA
The current study assessed the in vitro activities of sulopenem and g';‘;ot‘;‘:rﬁ;‘it:'” 106 3§2 5-51232 9;.(2) g; 25.36 ﬁ:t’r;‘;ﬂcr’:s;:; >0-52152 >5412 <0.06-> 16 82.7 2.7 14.7 5. Sulopenem is active versus Gram-negative and Gram-positive
i i i ini i - i <0. <0.5- 72. . . - . . . .
cor;pa(;ator ant!?acterla:hagents gga}lrlstdcl:cnlcal isolates Ocil: Grat;n qudatl\ée Escherichia coli AmpC (19) > > ° Gentamicin 1 A Aty ST A pathogens causing urinary tract infections.
an ram-positive pathogens isolated from urine and submitte y Sulopenem 0.06 0.95 0.015-4 NA NA NA — ' ' '
L [ [ L 4 . - :
Canadian hospital laboratories to the CANWARD surveillance study* from E;/Isfrtcr);ir;i: <0.03 0.06 <0.03-1 100 0 0 Table 2. In vitro activities of sulopenem and comparators versus Gram-positive cocci
64 >64  <0.25-> 64 421 105 474 '
2014 to 2021. ~roxiillin/clavulanate G 25 2 o o _ = Bacter!a! Isola_tes C_ollected |
TMP/SMX <012 8 <0108 564 : 316 Organism (no. tested) 1880 clinical urinary isolates were tested against sulopenem.
Ciprofloxacin 025 > 16 <0.06-> 16 579 53 36.8 | antimicrobial agent 50% 90% Range % S % | % R
. Nitrofurantoin . .
n 16 64 8-256 895 52 5.3 . 0 :
Materials and Methods Gentarmicin o 1 B o - > Staphylococcus aureus - MSSA (29) (57225 1(02/7).9 %) |sfolatefs welre coJI(Ilec’ied from male patients; 1355
Escherichia coli MDRP (190) Sulopenem 0.06 0.25 NA2 NA .170) Were 1rom remale patients.
. : : . 0.03-0.25 NA _ _
Bacterial Isolates: CANWARD is an ongoing, national, Health Canada Sulopenem 003 0.6 0.015-4 NA NA NA Meropenem 012 0.25 0.06-0.5 NA NA NA « 213 (11.3%) isolates were from patients <17 years of age; 675
partnered study assessing antimicrobial resistance patterns of pathogens eropenem s003 006 0031 om0 0 e os 8 WATEWA NA (35.9%) were from patients aged 18-64 years; and 992 (52.8%)
TR - - - i - - > <0.25-> : : ' A2- :
causing infections in patients receiving care in hospitals across Canada.* Amoxicillin/clavulanate 16 e s 32 a1 sp4  93n TMP/SMX <012 012 (1205 100 ) 0 were from patients aged =65 years.
Tertlary-Care medical centres submitted pathogens from patlentS attendlng -(I;'i\gl:(;ﬁcl)\f()a(cin >8 >8 <0.12-> 8 18.4 - 81.6 ﬁ:ggﬂ?:?g; (')165 :]]g 0.12-> 16 86.2 0 13.8 e 649 (345%) isolates were from patients in emergency rooms;
' ini ' i < 0.06- . . . 4-16 100 0 0 : : : -
hospital - clinics, Sfiergency Tooms, medical and surgical wards, and Nitrofurantoin o e stern s 58 63 Gentarmnicin <05 S05  _pso 00 o 0 616 (32.8%) from patients in hospital clinics; 486 (25.9%) from
|r);ten3|ve caLe cl;rl'ts' ':)rOT ;j?.m.Ja?I' 2014 .tfhrou?”h. Oft?ber 2021, eat_ch study Klefseiz;fam:;‘;zumoniae ALL(200) | >32  £05>32 563 21 416 E"“;ﬁg::::; faecalis (158) ) . A patients on medical wards; 87 (4.6%) from patients on surgical
Zle? V;Z:e?ﬁ epero isnl;e(r;?ilonc ;r:g;\ };rs:gmi:]c;arlierﬁs aai?j (%%QSZEZ:(: ’ V?,ir;ﬁ Sulopenem 006  0.12 0.015-1 NA NA NA Meropenem 4 8 11_':382 NA m m wards; and 42 (2.2%) from patients in intensive care units.
) T ) ) Meropenem <0.03 0.06 o Ceftriaxone > 64 > 64 ) NA
respiratory, urine, wound, and bloodstream infections. Isolates were Cefiriaone <025 264 Loaeny aeo : 20 Amoxicillin/clavulanate 0.5 1 s A
shipped to the coordinating laboratory (Health Sciences Centre, Winnipeg, Amoxicillin/clavulanate 4 16 430 85.9 8.8 6.0 TMP/SMX <012  >8 <0.12-> 8 NA NA NA Acknowledgements
Canada) where isolate identification was confirmed and minimum inhibitory TMP/SMX =012 >8 <0.12->8 86.0 - 14.0 Ciprofloxacin ! > 16 012> 16 620 139 241
concentration (MIC) testing was carried out. Escherichia coli isolates were Lprofioxadn "ol g S006>16 840 35 125 gltrotfur?n'tom 186 >1§2 2129 7 7
9 ' Nitrofurantoin 64 128 2-> 512 375 420 205 entamicin 1-> 32 NA The authors would like to thank the CANWARD participating centres,
from the CANWARD surveillance study from the years 2014 through 2021. Gentamicin <05 <05  _5g5s3 97.0 0 30 2 NA— not available , : : : . .
. . : Klebsiella pneumoniae ESBL (2 =Y : - investigators and laboratory site staff for their support. Financial
All other isolates were from 2016-2021 only. Putative AmpC phenotypes in ebstella pneumo SBL (20) ) . ) :
E. coli were defined as an isolate where the ceftriaxone and/or ceftazidime Sulopenem 0.06 0.12 0.03-1 NA NA NA Table 3. Distribution of sulopenem MICs versus Gram-negative organisms support for the CANWARD study was provided in part by the University
MIC was >1 mg/L, the cefoxitin MIC was 232 mg/L, and the isolate tested g":frt‘:;i’;ir: 006 012  <0.03-05 100 0 0 Number of isolates for which the sulopenem MIC (jig/mi) Was: of Manitoba, National Microbiology Laboratory and lterum Therapeutics.
, ’ . . " 5 Amoxicillin/clavulanate >64  >64 16-> 64 0 0 100 Organism agent <0.015 0.03 0.06 012 025 05 1 2 4 8  >8
ESBL-negative by the CLSI phenotypic confirmatory disk test. MPISMX 16 32 8-> 32 222 389 389
> 8 >8 <0.12->8 15.0 - 85.0 .
. . T . i i E. coli ALL
Antimicrobial Susceptibilities: Following two subcultures from frozen vprofloxaoh 2 >16  <0.06->16 250 100  65.0 £ coli ESBL 284 812 129 16 6 1
S - L : ltroturantoin 64 4 32-512 150 550 300 ' 15 66 44 3 References
stock, the in vitro activity of sulopenem and selected antimicrobials was Gentamicin <05 532 <0532 80.0 0 0.0 E. coli AmpC
determined by broth microdilution in accordance with the Clinical and  Enterobacter cloacae (47) E coli MDR oo s 1 1 httos:/ torumt
Laboratory Standards Institute (CLSI)® and MICs were interpreted using Sulopenem 012 05 0.03-4 NA - NA NA K. oneumoniae ALL 29 % 5083 1 - UPS.TWWW.IESTUMTX.COM.
CLSI M100 breakpoints.5. Antimicrobial { btained laborat Meropenem 0.06  0.12 < 0.03-1 100 0 0 - pheu 6 81 90 21 2 2. Zhanel GG, Pozdirca M, Golden AR et al. Sulopenem: an
reakpoints.=. Antmicrobilal agents were opbtained as laboratory Ceftriaxone <0.25 > 64 <0.25-> 64 617 0 383 K. pneumoniae ESBL 4 11 4 1 int d I f the t t t of . t t
grade powders from their respective manufacturers. The MICs were Amoxicillin/clavulanate >32 >32 5> 3 93 0 977 E. cloacae o e e s 1 Intravenous and oral penem Tor {nhe treatiment or urinary trac
determined using 96-well custom designed microtitre plates.# These plates (T:'i‘gféﬁggcm fg-;g 0125 <0.12->8 91.5 i 8.5 K. oxytoca e s s 1 infections due to multidrug-resistant bacteria. Drugs, 2022;82(3):
contained doubling antimicrobial dilutions in 100pl/well of cation adjusted Nitrofurantoin 64 128 Sofg;m 2;? 521'11 261'43 P. mirabilis 1 X .0 s s 4 533-537. _ .
Mueller-Hinton broth and inoculated to achieve a final concentration of Gentamicin <05 <0.5-32 957 24 24 P. aeruginosa . 3. Karlowsky JA, Adam HJ, Baxter MR et al. In-vitro activity of
approximately 5 x 105 CFU/mL then incubated in ambient air for 24 hours K’egs’le"a oxytoca (35) o6 006 w oA A sulopenem, an oral penem against urinary isolates of Escherichia
. . . . . ulopenem . . iatri ; _ i i . . .
prior to reading. Colony counts were performed periodically to confirm e <003 o00s 03025 Table 4. Distribution of sulopenem MICs versus Gram-positive organisms coli. Antimicrobial Agents and Chemotherapy 2019;63(1):1-7.
; : : : P =Y. : <0.03-0.12 100 0 0
inocula. Quality control was performed using ATCC QC organisms Ceftriaxone <025 2 < 0.25.92 886 29 8.6 Number of isolates for which the sulopenem MIC (ig/ml) was: 4. Zhanel GG, Adam H, Baxter M et al. 42,936 pathogens from
including: Streptococcus pneumoniae 49619, Staphylococcus aureus fr\ﬂg’/‘;’&“)?/c'a"“'a”ate . 5‘12 ? 1-> 32 90.6 3.1 6.3 Organism agent <0.015 0.03 0.06 012 025 0.5 8 >8 Canadian hospitals: 10 years of results (2007-2016) from the
- : =0. <0.12->8 91.4 - 8.6 : _ :
29213, Enterococcus faecalis 29212, E. coli 25922, and Pseudomonas Ciprofloxacin <006 012 Lo0or 071 0 2.9 S. aureus (MSSA) > 17 73 CANWARD surveillance study. Journal of Antimicrobial
aeruginosa 27853. Nitrofurantoin 32 64 4-256 829 86 86 E. faecalis Chemotherapy 2019;74(Suppl 4):5-21.
Gentamicin <05 1 <05-32 97 1 0 29 64 13

< NA —NOotL avallable.

b MDR was defined as nonsusceptible to 3 agents from different antimicrobial classes (ceftriaxone, amoxicillin-clavulanate, TMP/SMX,

nitrofurantoin, ciprofloxacin, and gentamicin).

CLSI M100, 31st Edition, 2021.
CLSI M07, 11th Edition, 2018.
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