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Introduction Results Discussion and Conclusions

 99.2% of all E. coli and 96.7% of ESBL-producing E. coli isolates had

The current IDSA/ESCMID guidelines recommend a 5-7 day course of

) ) ) ) Table 1. MIC distributions for fosfomycin against urine isolates collected by 15 laboratories in Canada from Table 3. In vitro activities of comparative antimicrobial agents against outpatient urine isolates collected by 15 fosfomycin MICs <64 pg/ml (CLS| susceptible breakpoint).
nitrofurantoin, a 3-day course of double-strength  trimethoprim- 2007 to 2020 laboratories in Canada from 2007 to 2020 95.8% of all E i and 95.2% of ESBL-oroducing E i isol had
sulfamethoxazole (SXT) [in settings where the prevalence of SXT resistance is Fosf in MIC (ua/mi . EUCAST MIC 70 Ol all £. COll an <70 0 -producing . COll 150 ates ha
osfomycin MIC (ug/ml) : (Hg/ml) CLSI MIC Interpretation . fosf MICs <8 ua/ml (EUCAST ble break f |
- , : . _ . . N Species/ . Mg P Interpietation osfomycin s <8 ug/ml ( susceptible breakpoint for ora
<10-20%], or a 3g single dose of oral fosfomycin tromethamine as empirical Species/phenotype (n) Cumulative % of isolates inhibited at MIC ohenotype () Antimicrobial agent :
: . . : e . <1 5 4 8 16 32 64 128 256 512 MICso MICe MICrange %S %I %R %S %Il %R fosfomycin).
regimens for treating acute uncomplicated bacterial cystitis in otherwise healthy = 715% of all K : d 725% of ESBL-produci K
. . . Escherichia coli SXT <0.12 >8 <0.12->8 75.3 - 24.7 75.3 0.3 24.4 c 070 Ol a . neumoniae an o070 O -proaucin .
adult nonpregnant females (1). Fluoroquinolones and B-lactams, such as Fecherichia coll 2872) °02 883 943 958 972 984 992 998 999 1007 (2871) Nitrofurantoin 16 32 <1->512 971 18 11 989 1.1 pneumoniae were fcl)Jsfomycin-susceptible when MICs Wefe interp?eted
amoxicillin-clavulanate, are second-line therapies (1). E. coli - ESBL (209) 51.2 885 943 952 962 96.7 98.6 99.0 100° Ciprofloxacin <0.06 >16 <0.06->16 765 11 224 765 11 224 using EUCAST Enterobacterales/staphylococci breakpoint for parenteral
Fosfomycin is a broad-spectrum, bactericidal, epoxide antibacterial agent icillin- ] - '
rostomytin Is e P _ Po> ger Klebsiella pneumoniae (393) 03 18 48 125 374 715 901 941 969 100° Amoxiclin-clavulanate 4 16  <0.06>32 821 131 48 985 LS fostomycin (MIC <32 pg/mi).
that inhibits an initial step in peptidoglycan synthesis. Oral fosfomycin is E. coli - ESBL SXT >8 >8  <0.12->8  34.4 - 65.6 344 10 646 - For other Enterobacterales, fosfomycin susceptibilities ranged from 60.2-
. . . . . . ; a z :
associated with high urine concentrations (~4,000 pg/ml) 2-4 hours following a K. pneumoniae - ESBL (25) 40 80 160 480 720 800 880 960 100 (209) Nitrofurantoin 16 64 <1512 885 72 43 957 - 43 100% (MIC <32 ug/ml).
single oral 3g dose, potent in vitro bactericidal activity, and a low rate of Enterococcus faecalis (346) 03 06 1.7 335 884 986 994 100? Ciprofloxacin >16  >16 <0.06->16 158 0.9 833 158 09 833 . 52.1% (MIC <64 ug/ml), 16.4% (<32 pg/ml), and 4.3% (<8 pg/ml) of
resistance development in ESFhe”Ch'a coli (2_'4)' _ Proteus mirabilis (164) 104 341 622 707 756 817 872 957 970 100° _ Amoxteilin-clavulanate ° 52 1282 510 %9 1S %8 - 42 fosfomycin MICs for isolates of P. aeruginosa were susceptible using the
CLSI (M100, 2022) publishes fosfomycin MIC breakpoints that only apply ] w0 o ; e i ot wea eso 1000 Klebsiella zXTf 012 >8  =<012>8 &S5 - 125 &5 13 112 three different MIC breakpoints.
. . . . - ) Pseudomonas aeruginosa (14 g 4, . 16.4 52.1 A4 5. 1 pneumoniae itrofurantoin 64 128 2->512 37.5 36.7 25.8 74.2 - 25.8 ) . .
to urine isolates of E. coli and Enterococcus faecalis: susceptible, <64 ug/ml; (393) N wos 05 <00se1s 33 a0 87 mma 30 8 . 88.4% of E. faecalis were fosfomycin-susceptible (MIC <64 pg/ml).
intermediate, 128 ug/ml; and resistant, 2256 ug/ml (5). EUCAST publishes Staphylococcus aureus (94) 74 160 489 745 904 979 989 100 prOTRRAER o ' T ' ' ' | | ' « 97.9% of S. aureus were fosfomycin-susceptible (MIC <32 pg/ml)
MIC breakpoints for parenteral fosfomycin for Enterobacterales and a Amoxicillin-clavulanate 2 8 1>32 911 50 39 986 - 14 ' ' . . . . - '
stanh Iococcl?i (susce tiblpe <3 ua/ml re;stant ~32 ugiml) and for oral Enterobacter cloacae (88) 80 170 193 261 420 €02 693 807 875 100 K. pneumoniae - SXT >8  >8 <0128 80 - 920 80 0 920 - Our data are consistent with published literature which reports the
phy P rT 9 g g _ 9 _ Klebsiella oxvtoca (79 1, _ 51 215 557 785 873 962 987 1002 ESBL Nitrofurantoin 64 256 32512 238 429 333 667 - 33.3 antibacterial spectrum of fosfomycin includes the majority of enteric Gram-
. . . S y (79) 3 3.8 3 8
fosfomycin for E. coli (uncomplicated urinary tract infection only) (susceptible, | (25) Ciprofloxacin 4 >16 <0.06->16 240 40 720 240 40 720 negative bacteria and that fosfomycin demonstrates higher MICs for
<8 ug/ml; resistant, >8 ug/ml) (6). Klebsiella aerogenes (31) 3.2 97 355 806 871 903 968 100 Amoxicillin-clavulanate 16 32 4->32 304 392 304 957 . 4.3 Klebsiella, Enterobacter, and Serratia than for E. coli, Citrobacter, and
Parenteral fosfomycin was approved for patient use in Canada in 2019 Citrobacter freundii (30) 83.3 96.7 100 ggf:l’i‘s:occus SXT <012 05 <012>8 NA® NA NA UD® UD  UD Proteus (7).
and s u.sed In_many Europegn countries and Japan. It is |nd|ca.ted, In MG 251wy (346) Nitrofurantoin 8 16 2128 996 0 04 996 - 04 « Fosfomycin demonstrated limited activity against P. aeruginosa in our
combination with other antimicrobials, for the treatment of a variety of ' Ciprofloxacin 1 >16  0.12->16 68.0 87 233  77.3 - 22.7 study, with variable MICs ranging from <1 to >512 pg/ml, which is
infections including complicated UTI (7,8). Amoxicillin-clavulanate 0.5 1 0.12-2 100° - 0 100 0 0 consistent with the literature (7).
There is a paucity of published in vitro MIC testing data for fosfomycin Proteus mirabilis - SXT 012 >8  <012->8 768 - 232 768 06 226 : : : :
b f MIC . h diluti hod (4 North Table 2. In vitro activities of fosfomycin against urine isolates collected by 15 laboratories in Canada from (164) Nitrofurantoin 128 128 64-512 0 20.4 79.6 20.4 - 79.6 * Acmetopacter SPP. ar_]d Gram'nEQatlve anaerobic Dbacteria are not
ecagse c erer(;ce d testlng murS]t use. t. © afg?r fl utlor.l met .O (4). (?rt 2007 to 2020 Ciprofloxacin <0.06 4 <0.06->16  82.3 0.6 171 823 0.6 17.1 susceptible to fosfomycin (7).
Arpencan MIC data documenting t_ € activity o _OS omycin .ag.alnst Outpatient TS —— Amoxicillin-clavulanate 1 8 05>32 930 32 38 975 - 25 « Our data are consistent with the literature which reports that fosfomycin is
0 SUS | . 0n0 0 q 0 0
urinary pathogens other than E. coli and.E. fgecalls are also limited. | | MICso/MICoo (1g/ml) TIC breakooin i L Pseudomonas o o 8 .8 158 NA  NA L NA NA NA  NA active versus Gram-positive cocci including S. aureus, S. pneumoniae and
The current study assessed the in vitro activity of fosfomycin against Species/phenotype (n) (MIC breakpoint concentration, hg/mi) aetuginosa | | Enterococcus spp. (7). The majority of isolates of S. aureus, and
. . . . FOS FOS (564)a FOS (532)b FOS (Ss)c (140) Nitrofurantoin >512 >512 512->512 NA NA NA NA NA NA . . . )
pathogens causing UTls in Canadian patients. Ciprofioxacin 025 16 <0.06516 757 57 186 7579 ) 043 enterococci (including VRE) have fosfomycin MICs <32 ug/ml. Some
Escherichia coli (2871) <1/4 99.2 98.4 95.8 Amoxicilin-clavslanate >'32 o _3'2 o NA N'A N/'A N'A \A N,.A streptococci, Staphylococcus saprophyticus, corynebacteria, Chlamydia,
Materials and Methods E. coli - ESBL (209) <1/4 96.7 96.7 95.2 Staphylococcus o - 012 <012 <01205 100 _ ) 0o o 3 gnd tm);ﬁOplismaS havle beebn redported :‘Othbel\slesittant t(: Ig)sfomycm, likely
aureus =Ule s S Soe ue to the absence or low abundance of the MurA target (7).
Klebsiella pneumoniae (393 32/64 90.1 715 125 94 Nitrof toi 16 16 4-32 100 0 0 NA NA NA . . . .
Bacterial isolates P (399 O Cf " :ra” o e eire mi e we e e » The difference in CLSI and EUCAST MIC breakpoints appears to impact
. . . . . iprofloxacin ) > A2-> . . . . - . 0 i i i
The isolates tested were cultured from urine specimens of outpatients K. pneumoniae - ESBL (25) 32/ 256 80.0 72.0 16.0 ... the % of isolates of Enterobacterales from urine reported as susceptible.
attending emergency departments and submitted to the annual CANWARD Enterococcus faecalis (346) 64 /128 88.4 33.5 0.6 T ——— Amoxicillin-clavulanate 4 >32 05>32 74r _ 253 NA NA NA * In general, _fosfomycm pOSSGS.SfES broad-s_,pectrum activity agamst most
surveillance study from 2007 to 2020 (9). Primary isolate identification was oroteus mirabils (164 1) 126 - ot o cloacac SXT <012 8 <0.12->8  89.8 - 10.2  89.8 0 10.2 ?ra:n-r]:egtgtlve and Gram-positive bacterial pathogens causing urinary
. : : : e . ' ' ' - i ] ] ract infections.
performed by the submitting site. If an isolate identification made by the ; nosa (140) - . . is (88) Nitrofurantoin 64 128 2>%12 333 3¥2 215 725 275
. . . . . . Pseudomonas aeruginosa . . . . .
coordinating laboratory (Health Sciences Centre, Winnipeg, Canada) using Ciprofloxacin 006 2 <006->16 886 12 102 886 12 102 Acknowledgements
morphological characteristics and SpOt tests (9) was not consistent with that Staphylococcus aureus (94) 8/16 98.9 97.9 74.5 Amoxicillin-clavulanate >32 >32 2->32 8.2 4.7 87.1 25.9 - 74.1
provided by the submitting site, the isolate was removed from the study. Enterobacter cloacae (88) 32/512 69.3 60.2 26.1 Klebsiella oxytoca SXT 012 =042 01238 %62 - 38 %2 0 38 The CANWARD study is supported in part by the University of Manitoba,
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Fosfomycin antimicrobial susceptibility testing was performed using CLSI agar Klebsiella aerogenes (31) 32/128 87.1 80.6 9.7 Klebsiela - o1 o1 investigators for their participation in the CANWARD study.
A . . <0. 0.5 <0.12-1 100 - 0 100 0 0
dilution testing (MHA supplemented with 25 pg/ml of glucose-6-phosphate (5); Citrobacter freundii (30) <1/9 100 100 96.7 ?slr;)genes N e e e e _ " References
all other antibacterial agents were tested using in-house-prepared 96-well broth ' ' ' ' '
. A . . Ciprofloxacin <0.06 <0.06 <0.06-8 93.3 0 6.7 93.3 0 6.7
microdilution panels according to CLSI standards (10). Fosfomycin was a CLSI MIC susceptible breakpoint for oral fosfomycin tested against urine isolates of E. coli and E. faecalis. P 1. GuptaK et al. Clin Infect Dis. 2011; 52:103-120.
: : . b EUCAST MIC susceptible breakpoint for parenteral fosfomycin against systemic and urine isolates of Amoxicillin-clavulanate >32 >32 2->32 3.6 3.5 92.9 7.1 - 92.9 ] : .
dilutions were prepared as described by the CLSI in cation-adjusted Mueller- ¢EUCAST MIC susceptible breakpoint for oral fosfomycin against urine isolates of E. coli. (30) Nitrofurantoin 16 30 8.056 017 41 42 958 ) 42 3. Karlowsky JA et al. Antimicrob Agents Chemother. 2014; 58:1252-1256.
Hinton broth (MHB) (5). Quality control was performed following CLSI Ciprofloxacin <006 025 <0.06>16 900 33 67 9.0 33 67 4. Zhanel GG et al. Diag Microbiol Infect Dis. 2017;88(3):271-275.
recommendations and MICs were interpreted using CLSI M100 2022 Amoxicillin-clavulanate >32  >32 1->32 71 143 786 357 - 64.3 5. CLSI. 2022. M100, 32th Edition, Wayne, PA.
breakpoints and EUCAST 2022 criteria (5,6). Fosfomycin-resistant isolates a NA, No CLSI breakpoints available, 6. EUCAST. Clinical breakpoints — bacteria (v 12.0). 1 January 2022.
were each retested to confirm their phenotype. ESBLs were identified bUD,CUnabletO dzterrrgnbe- S, 7. Zhanel GG et al. Can J Infect Dis Med Microbiol. 2018; 8912039.
. . . ¢ AMC activity predicted by testing ampicillin for E. faecalis. . . . )
foIIowmg CLSI gl-“de“nes (5) d 9% Susceptible included isolates categorized as "Susceptible, increased exposure”. 8. Zhanel GG etal. Can J Infect Dis Med Microbiol. 2020; 8513405.
e AMC activity predicted by testing cefoxitin for S. aureus. 9. Zhanel GG et al. J Antimicrob Chemother. 2019; 74(Suppl 4):5-21.

SXT, trimethoprim-sulfamethoxazole; NIT, nitrofurantoin; CIP, ciprofloxacin; AMC, amoxicillin-clavulanate. 10. CLSI. 2018. M07, 11th Edition, Wayne PA.



