PK/PD ASSESSMENT OF FOSFOMYCIN IN SYNTHETIC HUMAN URINE COMPARED
TO POOLED HUMAN URINE IN A DYNAMIC IN VITRO BLADDER INFECTION MODEL
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BACKGROUND IN VITRO METHODS

Little is known of the impact of the bladder environment on fosfomycin 1. Susceptiblity testing
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DYNAMIC BLADDER INFECTION IN VITRO MODEL RESULTS

BASELINE BACTERIAL STRAIN SUSCEPTIBILITY AND PHARMACODYNAMIC OUTCOME GROWTH CURVES IN THE DIFFERENT MEDIA IN THE BLADDER INFECTION MODEL
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activity, nor how to best simulate this in vitro. In a dynamic bladder infection — Agar dilution: Reference susceptiblity MIC testing method using 10*

Isolate details Baseline fosfomycin susceptibility Pharmacodynamic outcome in the bladder infection in vitro model

in vitro model, we compare laboratory media to pooled human urine and ctu/spot of each isolate inoculated on Mueller-Hinton Il agar plates (MHA,
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Media tested included:

— Mueller-Hinton broth (MHB)

— MHB with 25 mg/L glucose-6-phosphate (MHB + G6P)
— Female midstream urine (MSU, randomly pooled)

2. Static time-kill assays
— The response of 8 isolates subjected to static fosfomycin concentrations

were compared in MHB + G6P, 24U and SHU.
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— Female 24-hour collected urine (24U, pooled by equal volume)

— Artificial urine medium (AUM, Brooks et al.1997)’ , o ,
Synthetic human urine (SHU. Ipe et al. 2016 — Sixteen clinical isolates were tested (8 E. coli, 4 E. cloacae, 4 K.
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CHEMICAL INGREDIENTS FOR SYNETHETIC URINE ALTERNATIVES cfu, providing an equivalent total number of bacteria expected in human

— BMD in MHB+G6P demonstrated =1-dilution higher MIC
compared to agar dilution. Without G6P, MICs were =4-fold
higher, except two E. coli (MIC 32 & 64mg/L) where MIC was

unchanged. These isolates were killed in the dynamic model in

— Dynamic in vitro fosfomycin concentrations in the bladder

ATCC 25922 Not tested in the in vitro model

g/L

infections (i.e. 10° cfu/mL in an average 250 mL void). infection model matched the simulation (accuracy 4.7 £2.7%),

with minimal variation (relative SD 4.4% +3.0%).
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— Fosfomycin (‘Fomicyt’, InfectoPharm, Germany) was used to generate
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STATIC TIME-KILL ASSAY RESULTS

COMPARATIVE PD OUTCOMES IN MHB (WITH G6P), POOLED 24H FEMALE URINE AND SYNTHETIC HUMAN URINE
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CONCLUSION

Synthetic human urine (SHU) serves well as a substitute for
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Left: Values determined from a sigmoid E__
non-linear regression model. Media were
compared to 24 h pooled female urine to
determine any significant differences in the
average pharmacodynamic response.
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MSU was more dilute than the 24U (pH 7.0, osmolality 260 mOsm, glucose human urine to determine the efficacy of antimicrobials for the

<0.1 mmol/L; compared to pH 6.5, osmolality 468 mOsm, glucose 0.2
mmol/L). Pooled 24U sample had negligible levels of G6P (0.2 mg/L).
Synthetic urine alternatives differed slightly in chemical composition and

pH (AUM pH 6.5; SHU pH 5.6), however AUM precipitation limited its used.
D-glucose was added to SHU to match the concentration found in the 24U. . e Y

DYNAMIC BLADDER INFECTION MODEL

Normal urodynamics was simulated, with a urine output of 60 mL/h, six voids
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constructed on a 1:16 scale to in vivo, enabling sixteen individual bladder

compartments to be run in parallel, held within a water-bath at 37°C £1°C. experiments are performed.
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