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Background & Objective Results
Background Residual autocorrelation (AC) is shown to be of importance in optimal Model reevaluation The AC in the data was estimated to a t,,, of 7.85h with minor
experimental design with different magnitudes of correlation resulting in markedly changes in other parameter values (results not shown). Model predictions are shown in
different designs [1]. While always present to some degree, the magnitude of AC in Figure 3. | o | |
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Objective This work aims to design efficient ciprofloxacin time-kill curve experiments . | - ——t,,=00,FIX
robust in the vicinity of AC earlier quantified in similar experiments [3]. « 10 T =005
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Model The model (Figure 1) developed by Khan et al. describes the kill and growth of E. &
coli strains under exposure of ciprofloxacin [4]. The model features two proportional O Ls2ue % % o K K K K KK KK KK KKK
errors, one independent and one shared across replicate observations. The parameters L25 Se Sk 3o S Sk K S KK S KK KK KK KK
: : : : o#%**%%*%**%%*%%%%%%%%%Q%
were re-estimated to include AR1 autocorrelation [2] on the common replicate error. o o 4 0 — '
.. . e . o / / o o / 4 / o
Data below the limit of quantification, BLOQ, was handled by the M3 method [5]. E %2?0; %, 006,& %% ‘o B @ E %A“/fOO; %, 0%;9 %% o B P
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Figure 2 Left: The optimal sampling times over 24h for AC t1/2 from 0 to 60h, raised numbers
@ kDrugS Figure 1 Growth and kill of E. coli under indicate the number of samples.
Knp, off " ciprofloxacin exposure . The model consists of Right: The OFV for the optimal design (dashed) compared with the designs for O (blue), 0.05 (green)
// \’eath susceptible (S) and pre-existing resistant (Pr) cells, and 60 (red) t,,,h for each evaluated ACt, ,.
Kerowth,s Np,on each having compartments for initially shocked
non-platable cells (NP) and persisters (Pe). The AC evaluation The two cases of 0 t,,, L2 and o, FIX, gives identical designs and the
s bacteria is reversible transformed to the NP state design is stable from t,, 1.6 to 60h. The 60h design OFV closely follows the optimal
Korug S‘l’ ikdeath @ kiearnt 25 3 FESPONSE 10 antibiotic exposure and to the Pe design OFV from 0.2 to 60h. On re-evaluation the information drop is greatest for the 0
: state at high population evels. The drug effe,Ct > and 0.05h t, , designs when evaluated at an ACt,, of around 3h (Figure 2).
S+PeS+Pr+PePr on the death rate of non-persister cells and is
: implemented as a sigmoidal Emax-model [4].
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Optimal Design The model was implemented in the PopED optimal design software [6] Sampling times (h) Sampling times (h) Sampling times (h)
and optimization was performed under the D-optimality criterion, utilizing a reduced Re-estimations
FIM calculation. There were 8 sampling points and 9 concentrations in the original 2

design during 24h with two replicate experiments per concentration.

AC evaluation To investigate the influence of AC on the optimal sampling times the
sampling schedule was optimized with a continuous search over 24h for fixed ACt,,

from O to 60h. At the Oh t, , either the second error, o, , was fixed or duplicate L2 -1 | - -
correlated (correlation = 1) samples were applied. The optimal designs for ACt,,, of O, £ QS E% Qo0 £Q L8 4E4%E000 £Q+SLEE% 00
0.05 and 60h were reevaluated and compared with the optimal design for each t,, K e To, Top (0 0 " * 70 o, Top R o K * 0 70, Cop R0
(Figure 2). RMSE %

Optimal design and reduction The sampling schedule was optimized with the mfea 243865344182340 25544 5692088038 3466 511710 3103133

algorithm over a discrete grid of 0.5h from 0 to 32h with the AC fixed to the previously Figure 3 The original 128 sample design, the optimized 128 sample designh and the reduced 98
estimated value. Sampling was not allowed in the 16h pause region (8-24h), and the sample design.
minimum sample separation was 1h. A limit of quantification of 10 CFU/mI| was used Top: Sampling times and experimental concentrations with typical profiles, BLOQ (pink) and sampling
[4], below which the model response was set to O. pause area (grey) indicated.

Middle: Boxplots of the Relative Estimation Error, REE, per unfixed parameter and design, from 100
The full optimal design was iteratively reduced by the removal of one sampling time or stochastic simulations and estimation:s.
one experimental concentration. The reduced designs were re-optimized as previously Bottom: The corresponding parameter relative Root Median Squared Error, (RMSE) in %. Decreases in
for the sampling times and with the PopED grouping optimization to decide the vacant RMSE compared to the original design are coded as green, increases as red.
concentrations. The reduced design with the lowest OFV drop was carried on to the
next iteration. Optimal design The optimal sampling times for the 32h design with sampling pause from

8 to 24h times were at0, 1, 4, 5, 8, 25, 26 and 32h and resulted in a RMSE <10% for all

The final desighs were evaluated with 100 stochastic simulations and re-estimations oarameters but the residual errors (Figure 3).

using PsN and NONMEM?7.
Reduced design The removal of two concentrations (0.0625 and 0.125 x MIC) from the

optimal design resulted in overall performance similar to that of the original design while
Conclusions decreasing the number of samples by 23.4% (Figure 3).

|2 correlated replicate errors may in optimal design be substituted by a single
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