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Population pharmacokinetics of polymyxin B in patients with severe infection
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Abstract: Objective To develop a population pharmacokinetics model of polymyxin B in patients with severe infection to provide
scientific basis for individualized drug administration. Methods The literatures about the pharmacokinetics of polymyxin B were
retrieved from PubMed, Embase, Web of Science, CNKI databases, and related pharmacokinetic data were collected from published
clinical trials literatures. Then the population pharmacokinetics model of polymyxin B was constructed by Monolix, and the population
pharmacokinetics model was validated by pattern evaluation and bootstrap method. Results The population pharmacokinetics
characters of polymyxin B were best described by compartment model. The typical population values of CL, V1, V2, Q were 4.36 L/h,
16.19 L, 35.14 L, 0.4 L/h. Age of patients as a covariate affected the Q in this study. Model validation showed that the population
pharmacokinetics model of polymyxin B established by this study was reliable and had good predictive performance. Conclusion The
population pharmacokinetics model of polymyxin B in patients with severe infection is established successfully and could provide
basis for the individualized dosage regimen in adult patients with severe infection.
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Table 1 Patient demography and characteristics

NS0 il
n (/4 /) 81/31
R 52.72£17.68
A kg 71.34+37.62

L FYLEF/(umol- L) 135.21£63.97

M2 /(mg- L")

48 55 62 69
t/h
1 EERRBENZHESR B AR (n=112)
Fig. 1 Blood concentration-time curves of polymyxin B in

severe infection patients (n=112)
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Table 2 Population pharmacokinetic structural model

estimates for polymyxin B in severe infection patients

¥ fETHE HXFREZE /% MRS 5 R L

Tlag_pop/h 0.31 19.60 0.63
CI_pop/(L-h") 4.50 6.95 0.45
V1_pop/L 12.86 11.30 0.35
Q pop/(L-hh 7.27 31.50 1.38
V2_pop/L 23.72 15.60 0.68
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Table 3 Results of different models of intra-individual

variation and inter-individual variation

MENARR  MEEAR R OFV BIC
constant normal 954.78 1001.04
proportional 938.69 984.94
combined] 911.47 961.93
combined?2 898.64 949.10
constant lognormal 881.93 928.18
proportional 881.55 927.80
combined] 843.54 894.00
Combined2 835.37 885.83
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Table 4 Population pharmacokinetic model estimates and

bootstrap results for polymyxin B
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omega V1 0.550 128 0.530 (0312, 0813) —
omega Q 0.690 17.7 0.686 (0249, 1395) —
omega V2 0.770  19.6 0.819 (0358, 1921) —
corr Q CI 0.630 212 0.655 (0.183, 0.881) —
corr V2 V1 0.850 21.0 0.786 027, 0393) —
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Fig. 2 Goodness of fit graph of the model
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