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Background: Oral fosfomycin is a first-line antibiotic for uncomplicated urinary tract infections, with activity
against MDR-uropathogens. However, baseline MIC testing may not adequately identify isolates with highlikelihood of therapeutic success using standard dosing. We simulate urinary fosfomycin pharmacokinetics
following a single 3g dose within a dynamic bladder-infection in-vitro model to assess antibacterial effects against
ESBL-positive E. coli and K. pneumoniae uropathogens.
Materials/methods: A bladder-infection in-vitro model simulating urinary fosfomycin concentrations after
gastrointestinal absorption was used using Mueller-Hinton broth(MHB) with 25mg/L glucose-6-phosphate(G6P).
Target fosfomycin exposure (Cmax:1984mg/L, Tmax:7.5h, AUC0-24:30938mg.h/L) was validated by LC-MS/MS.
Pharmacodynamic (PD) response of 24-E. coli and 20-K. pneumoniae clinical isolates were examined (agar
dilution MIC ≤0.25–128mg/L; 42/44 ESBL-positive). Additional baseline characteristics were assessed: mutant
prevention concentration(MPC), disk diffusion diameter, broth microdilution(BMD) MIC (in MHB ±G6P),
fosfomycin heteroresistance and fosA PCR. Dynamic pathogen kill and high-level resistance (HLR, MIC
>1024mg/L) was assessed over 72h by quantitative cultures on drug-free and fosfomycin-containing MuellerHinton agar (64mg/L, 512mg/L).
Results: Observed in-vitro fosfomycin concentrations matched the simulation (accuracy: 10.6% ±4.4%), with
minimal variation (relative: SD 6.3% ±1.4%). Twenty of 24-E. coli were killed, despite baseline fosfomycin MICs up
to 128mg/L. The 4 E. coli that re-grew (MICs 4–32mg/L) had population replacement with HLR. At baseline, these
isolates all had detectable high-level heteroresistance and MPC >1024mg/L. Only one-E. coli that was killed also
had high-level heteroresistance at baseline and none had an MPC >1024mg/L. All E. coli isolates were fosAnegative. In contrast, at baseline, all K. pneumoniae isolates had detectable HLR heteroresistance, MPC >1024mg
and were all fosA-positive. Only 3 of 20-K. pneumoniae isolates were killed, despite all having an MIC ≤16mg/L.
Six isolates re-grew with emergence of HLR (proportion: 0.01%–100%), while 11 re-grew with HLR below the
limit-of-detection.
Conclusions: E. coli and K. pneumoniae isolates demonstrate clear differences in their response to fosfomycin.
Treatment failure in E coli appears to be related to the presence of high-level heteroresistance, not identified on
standard MIC testing. Activity against K. pneumoniae is limited and challenge the applicability of oral fosfomycin
for K. pneumoniae UTI treatment, regardless of susceptibility testing.
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