PKPD-modeling of time-kill curves from E. coll mutants exposed to ciprofloxacin
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model structure allows for application on other types of bacteria with parameter
estimates dependent on the degree of bacterial resistance and fithess
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 The aim of this work was to develop a PKPD-model describing the time-kill curves of
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Methodology Time(h}
Time-kill curve experiments
e Data from 24h static in vitro experiments with E. coli MG1655 and three mutants
thereof were used for model development g B 3B Ik
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. All data were modeled simultaneously in NONMEM 7 pes ° N
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Well characterized strains :E- 0.0 XMIC 0.125 XMIC 0125 XMIC___
 Three well characterized mutants and wild type (LM347, MIC 0.02 ug/ml) bacteria §
were used in the time kill curve experiments =
« Mutations for mutants LM378 and LM534 were Iin the gyrA gene (S83L and D87N %}i 2XMC aXMC | BXwMic 2 XMIC 2XMC BXMIC
respectively, MIC 0.3 pg/ml and 0.4 pg/ml). LM202 has a knockout mutation of the =
marR gene (MIC 0.03 ug/ml) [3] &
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o Differences in parameters for wild type and mutants were searched for [
 Regrowth in the end of the time-kill curve experiments were described as pre-existing = B D
resistant bacteria for a fraction of the starting inocula, see figure 1 E .
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* Time-kill curves for all investigated strains and concentrations were well predicted by = ,
the model, see figure 2 and figure 3 5
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« EC50 was 0.03 pg/ml for wild type (LM347), 0.06 ug/ml for LM202 and 0.5 ug/ml for Time (h)
both LM378 and LM534
« Emax was the same for LM347, LM202 and LM378. LM534 had a 20% lower Emax Fig 3: Visual predictive checks for: i Observed
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* Allowing for pre-existing resistant bacteria in the wild type starting inocula resulted In B. LM202 mutant . L
a decrease of 75 units in OFV 90% prediction
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» Pre-existing resistant bacteria were estimated to 8 bacteria per 10> bacteria for wild D. LM534 mutant simulated data
type and 1, 2 and 9 bacteria per 10° bacteria for LM534, LM378 and LM202
respectively T . .
« The model predicted regrowth of LM202 in a mixture population of LM202 and 3 e
LM347 (wild type) with a dose corresponding to CO at 0.04 ug/ml, see figure 4. o5 M 4 W
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Fig 4: Predictions:
S = Sensitive be = Persister cells Top Left shows prediction for ciprofloxacin Top Right shows ciprofloxacin dose 1 on
dose 1 on wild type and LM202 in a 999 to wild type and LM202 in a 9999 to 1 ratio
Pr = Pre-existing 1 ratio in the start inocula, bottom leftis  In the start inocula, bottom right is same
resistant cells same ratio with dose 2 ratio with dose 2
Fig 1: PKPD model developed for ciprofloxacin and E.Coli MG1655 wild type and Dose 1 — CO = 0.04 pg/ml Ty =45
three well characterized mutants Dose 2 — CO = 0.08 pg/mi Tau=12h
References Conclusions
1. Nielsen, E.l., et al., PK/PD Indicies of Antibiotics Predicted by Mechanism based PKPD
Models, PAGE poster, 2011 The model described the time-kill curves following ciprofloxacin exposure of all
2. Nielsen, E.I., et al., Semimechanistic pharmacokinetic/pharmacodynamic model for Investigated mutants and wild type well for all concentrations except for 0.5xMIC. The
assessment of activity of antibacterial agents from time-kill curve experiments. Antimicrob model also explained the regrowth occurring in the experiments. The model could be
Agents Chemother, 2007. 51(1): p. 128-36. useful in predicting dosing schedules in presence of different ratios of wild type and
3. Marcusson, L.L.,et al., Interplay in the selection of fluoroquinolone resistance and resistant bacteria

bacterial fithess. PLoS pathogens, 2009. 5(8): p. e1000541. Contact: David.Khan@farmbio.uu.se



	Slide Number 1

