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Introduction and Purpose

The objective of this study was to characterize the pharmacokinetics of colistin methanesulphonate (CMS) and colistin in critically ill patients
following the administration of a 4.5 MU CMS loading dose follow by 3MU CMS Q8. A population PK model and Monte Carlo simulation
were used to calculate the probability of target attainment (PTA) against Acinetobacter baumannii and Pseudomonas aeruginosa by considering
a range of MIC values seen in the clinic.

Methods

A clinical trial (MagicBullet) was conducted at the ICU of Virgen del Rocio University Hospital, Spain and Attikon University Hospital, Greece.
Critically ill adult patients who met the following inclusion criteria were enrolled: >96h of mechanical ventilation, ventilator-associated
pneumonia defined by clinical and radiological criteria, CPIS >4, tracheo-bronchial respiratory culture; pregnancy was an exclusion criterion.

Results
Demographic and clinical data are shown in Table 1. Nineteen patients were enrolled in the study. None of the patients required renal
replacement therapy during the treatments.

The coefficients of determination (r2) for observed versus individual fitted CMS and colistin plasma concentrations were 0.528 and 0.812,
respectively. The mean and standard deviation of the parameters generated in the simulation were 31.52 (26.15) for V1, 31.31 (28.69) for V3,
6.99 (2.45) for K12, 2.00 (1.55) for K21, 1.11 (1.10) for K13, 6.13 (5.26) for SCL1 and 8.95 (4.47) for SCL3.

PTA against A. baumannii and P. aeruginosa for the treatment of pneumonia are shown in figure 2.

The following information was collected: gender, age, creatinine concentration (Cr) and creatinine clearance (CrCl) on days 1, 3, 7, 14 and 21
(Cockcroft-Gault equation). Serial venous blood collections were taken immediately at 1, 2, 4, 6 and 8 h after the beginning of the CMS infusion
onday 1andat 1, 2, 4, 6 and 8 h, at steady state. Colistin A and B and their prodrugs, CMS A and CMS B were measured using LC-MS/MS. A
multi-compartment PK model was fitted to the data using the program Pmetrics. The differential equations driving the distribution of CMS and
colistin are shown in equations (1) to (3). R1 represents the infusion rate of CMS, x1 and x2 the mass of CMS in the central and peripheral
compartments, respectively, and x3 the mass of colistin in the single compartment for this drug. A graphical description of the model is shown in

Figure 2. PTA against A. baumannii and P. aeruginosa for the treatment of pneumonia. Loading dose 4.5 MU CMS
(360 mg) and 3 MU CMS (240 mg) Q8h. Static effect (triangle), 1-log (square) and 2-log (diamond) CFU/ml of
bacterial reduction.
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Figure 1. Graphical description of the

PK model
For the Monte Carlo simulations, a semiparametric sampling method was used. A colistin free fraction of 34% was used. The probability target
attainment (PTA) was assessed for each dosing regimen using a range of fAUC,_,,,/MIC targets determined from experimental models for both e
P. aeruginosa and A. baumannii (JAC, Cheah et al. 2015). ; Sk
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