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Dear Editor,

Yang et al. published an important study that provided
high-quality evidence for the therapeutic drug monitor-
ing (TDM) range of polymyxin B in critically ill patients
[1]. We want to add some comments.

It is well known that area under the curve/minimum
inhibitory concentration (AUC/MIC) is the index that
relates to polymyxin B’s efficacy [2]. Yang et al. found that
the polymyxin B AUC,,, threshold of 50-100 mg-h/L
was a suitable target for critically ill patients. Moreover,
Yang et al. found that trough concentration had a good
linear relationship with AUC, ,, |, and trough concentra-
tion 1.2-2.8 mg/L could be an alternative for AUC ,,,
50-100 mg-h/L in TDM. It is challenging to estimate
AUC in routine clinical practice, while trough concentra-
tion-only monitoring is much easier and more feasible.
However, the R2 of the correlation was only 0.793, and
interindividual variance was not neglectable, indicating
that the trough concentration could not reflect AUC well
for individual patients.

This comment refers to the article available online at https://doi.org/10.1186/
$13054-022-04195-7.
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Thus, we performed a Monte Carlo simulation based
on a published population pharmacokinetic model,
which was developed by Yang’s team and was used for
AUC estimation in Yang’s study [3]. NONMEM (version
7.5.0, ICON, Ellicott City, MD, United States) coupled
with PDxPop (version 5.3, ICON, Gaithersburg, MD,
United States) were used for simulation. Renal clearance
was set to 50, 100 and 150 mL/min, and the daily dose
was 100, 150 and 200 mg, which was divided into 2 doses.
A total of 9000 virtual patients were generated (1000 vir-
tual patients for each clearance and daily dose combina-
tion), and the plasma concentration after multiple doses
was simulated. AUC ,, , of virtual patients were calcu-
lated using the pkr package (version 0.1.3) in R software
(version 4.0.5) with a linear-up and linear-down method.

The relationship between the simulated trough con-
centrations and AUC, ,, }, is shown in Fig. 1. A, which is
similar to Yang et al’s study. However, for patients with
a trough concentration of 1.2-2.8 mg/L, the AUC,,, ,
ranged from 37 to 216 mg-h/L, and only 73.6% were in
the range of 50—-100 mg-h/L (Fig. 1B). For patients with
an AUC, 4, of 50—-100 mg-h/L, the trough concentration
also varied, and only 61.9% of the patients had a trough
concentration of 1.2-2.8 mg/L (Fig. 1C). Thus, trough
concentration and AUC,,, of polymyxin B are incon-
sistent. Trough concentration may not be a good target
for polymyxin B TDM from pharmacokinetic simulation
results. Future studies are needed to provide a suitable
strategy for polymyxin B TDM.

Yang et al’s study found a relationship between AUC
ss24 1 and clinical response, rather than AUC, ,, ;, and mor-
tality. This may be due to the inclusion of patients with
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Fig. 1 Relationship of trough concentration and area under the curve at steady status after multiple doses of intravenous polymyxin B. AUC: 24-h
area under the curve at steady status; C;: trough concentration at steady status. A Linear relationship of trough concentration and AUC; B AUC
distribution for patients with trough concentration 1.2-2.8 mg/L; C Trough concentration distribution for patients with AUC 50-100 mg-h/L
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