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Dose Optimization of Polymyxin B in the Treatment of Multidrug-Resistant Gram-Negative
Bacteria in Critically Ill Patients*

ZHANG Yijing, CHEN Jiaojiao, WANG Chuhui, QIU Yulan, TENG Mengmeng, BAI Chuqi, DONG
Yalin (Dept. of Pharmacy, the First Affiliated Hospital of Xi’ an Jiaotong University, Xi’an 710061,
China)

ABSTRACT OBJECTIVE: To optimize the administration of polymyxin B in critically ill patients, so as to provide
evidence for rational use of polymyxin B. METHODS; Based on the population pharmacokinetic model and
pharmacokinetic/pharmacodynamic target, Monte Carlo simulation was used to predict the probability of target
achievement (PTA) for different dosing regimens and the cumulative response of fraction (CFR) of three bacteria in
critically ill patients with different weights. The minimum dosage with PTA or CFR =90% and the incidence of
nephrotoxicity <50% was considered as the optimal regimen. RESULTS: (1) A loading dose could improve the PTA
in critically ill patients in the first day. (2) When the minimum inhibitory concentration (MIC) was <0.5 mg/L, the
loading dose of 1.5 mg/kg and maintenance dose of 0.5 mg/kg every 12 hours were recommended for patients
weighing =50 kg, and the maintenance dose should be increased to 0. 75 mg/kg every 12 hours for patients weighing 40
to <50 kg. When MIC was 1 mg/L, for patients weighing 40 to <50 kg, the loading dose of 2 mg/kg and maintenance
dose of 1.25 mg/kg every 12 hours were recommended ; for patients weighing 50 to <70 kg, the maintenance dose should
be reduced to 1 mg/kg every 12 hours; for patients weighing 70 to 100 kg, the loading dose of 1.5 mg/kg and
maintenance dose of 0.5 to 0. 75 mg/kg every 12 hours were recommended. When MIC was 2 mg/L, although there were
regimens that attained the target, the incidence of nephrotoxicity was higher, and no regimen was recommended.

(3) For Klebsiella pneumoniae or Acinetobacter baumannii infection, the loading dose of 1.5 mg/kg and maintenance
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dose of 0.5 mg/kg every 12 hours were recommended for patients with body weight =50 kg. For Pseudomonas

aeruginosa infection, the above dosage was only suitable for patients weighing 90 to 100 kg, and patients weighing 50

to <70 kg need a loading dose of 2 mg/kg and maintenance dose of 1 to 1. 25 mg/kg every 12 hours. The loading dose

of 1.5 mg/kg and maintenance dose of 0.75 mg/kg every 12 hours were recommended for patients weighing 70
to <90 kg. CONCLUSIONS: Optimal regimens of polymyxin B should be formulated and optimized based on the

characteristics of the patients and the type and sensitivity of the pathogenic bacteria in critically ill patients, the

subsequent dosing regimen can be adjusted by therapeutic drug monitoring if necessary.
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