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Abstract: [ Objective] To establish a population pharmacokinetic (PPK) model of teicoplanin in septic patients from
Intensive Care Unit (ICU) and to explore its pharmacokinetic characteristics and related covariates. [ Methods] The study
included 66 septic patients hospitalized in the department of critical care medicine from November 2017 to February 2020.
After intravenous dosing of teicoplanin in septic patients, the trough concentration of teicoplanin was determined by high
performance liquid chromatography (HPLC) and the concentration—time data was analyzed by non—linear mixed effect
model. The pharmacokinetic parameters and residual errors were evaluated. The influence of covariates on model parame-
ters was tested by forward addition and backward elimination. The predictive performance of the final model was assessed
by internal validation. [Results] A two—compartment model best described the teicoplanin concentration—time data. The
PPK parameter estimates were central clearance of 0.45 L/min, peripheral clearance of 0.72 L/min, central volume of dis-

tribution of 39.74 L and peripheral volume of distribution of 152.41 L. Creatinine, total protein, and lactate were found to
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significantly affect central clearance of teicoplanin (P<0.05).[Conclusion] The two—compartment PPK model of teico-

planin established in this study could be used for individualized treatment in septic patients from ICU due to its good stabil-

ity and high predictive accuracy.
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Table 1 General characteristics of included septic

patients (n=66)

Variables Mean + SD or Median
(range) orn

Agelyears 61.0 +14.7
Body weight/kg 61.2+128
Total protein/(g/L) 61.7 7.0
Albumin/(g/L) 31.3 (29.4 ~36.9)
ALT/(g/L) 32.0 (20.8 ~ 64.3)
BUN/(mmol/L) 15.4 (9.5 ~23.5)
Creatinine/( wmol/L) 107.5 (74.0 ~ 178.3)
AKI 23(Stage 1:17;Stage 2:6)
Lactic acid/(mmol/L.) 2.0 (1.5~3.0)

ALT:Glutamic pyruvic transaminase.BUN: Blood urea nitrogen.
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A: Conditional weighted residual (CWRES) versus time (IVAR); B: Conditional weighted residual (CWRES) versus the population—predicted con-
centration (PRED). C: The observed concentration versus individual—-predicted concentration (IPRED); D: The observed concentration versus popula-
tion—predicted concentration (PRED).
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Fig.1 The diagnostic plots for teicoplanin basic model
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Table 2 Population pharmacokinetic estimates of teicoplanin from the final model and Bootstrap evaluation

Pharmacokinetic Final model Bootstrap value (n=1000)
Parameter(unit)

parameter value RSE% 2.5% Cl1 97.5% C1 Median 2.50%CI  97.50%CI
0,,/L 39.74 20.34 23.56 55.92 38.43 36.37 40.49
0,,/L 152.41 45.18 14.57 290.24 164.06 151.69 169.44
6,,/(L/min) 0.45 0 0.45 0.45 0.45 0.45 0.45
8,,,/(L/min) 0.72 0 0.72 0.72 0.72 0.72 0.72

S -0.42 -14.07 -0.54 -0.30 -0.367 -0.48 -0.35
0, -0.22 -2.13 -0.23 -0.21 -0.231 -0.23 -0.22
(- -0.68 -1.94 -0.71 -0.66 -0.70 -0.75 -0.66
Residual variability
o (additive model ) 0.078 15.04 0.15 0.28 0.075 0.074 0.076
6,.0y,.0, and 6, is the population pharmacokinetic estimate corresponding to each pharmacokinetic parameter; 6, . 6.  and 6 . . is

the fixed effect value of total protein, creatinine and lactic acid on central clearance, ois the variance of random error effect within individual pa-

tient; CI is confidence interval.



CH ] AR BE , 45 . HAE WS 4P b R T 5 1 T IR 25 1Bl ) A o 1009

CWRES
S

T T
0 200 400 600
IVAR/h

50

40

30 5

20 o

DV/(ug/mL)

104

0 10 20 30 40 50
IPRED/(pg/mL)

4
) e arorla el el siratlesla eisise oo it st ate et
wn o @ se &
= ot fag
A I
= n :
8) g, Cooo08
o o o 8
R P e T S
—4 T T T B
0 10 20 30 40
PRED/(pg/mL)
50
40
2 304 .
) o oo /o
= .o
> 20 o
=] o
gL
104 %
0 T T T T D
0 10 20 30 40 50
PRED/(pg/mL)

A: Conditional weighted residual (CWRES) versus time (IVAR); B: Conditional weighted residual (CWRES) versus the population—predicted con-

centration (PRED); C: The observed concentration versus individual—predicted concentration (IPRED); D:The observed concentration versus population—

predicted concentration (PRED).
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Fig. 2 The diagnostic plots for teicoplanin final model
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Fig. 3 Visual predictive check of teicoplanin final model

obtained from 1 000 simulation of the database
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