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Predictive performance of target controlled
infusion of propofol-MCT/LCT using the
modified Marsh and Schnider models:

a simulation study

Joo-Won Lee*, Byung-Moon Choi*, and Gyu-Jeong Noh* T

Departments of *Anesthesiology and Pain Medicine, TClinical
Pharmacology and Therapeutics, Asan Medical Center, University
of Ulsan College of Medicine, Seoul, Korea

Background: Only two pharmacokinetic models of propofol are
commercially available in the category of target controlled infusion
(TCl) pumps: the modified Marsh and Schnider models. Both
models were developed using propofol-LCT (long chain triglyceride).
Depending on the excipient, the pharmacokinetic properties of
fast-acting drugs, such as propofol, vary. Hence, it is necessary
to evaluate the predictive performances of both models using
propofol-MCT (medium chain triglyceride)/LCT, which is frequently
used in clinical practice.

Methods: This was a computer simulation study, using data
collected in the previous clinical analysis used to evaluate the
predictive performance of a pharmacokinetic model of propofol-
MCT/LCT. The infusion profiles for each patient were applied as
inputs to both models. Simulations were performed using TCI
software, and the simulated plasma concentrations of both models
were calculated.

Results: In total, 217 plasma samples, obtained from 35 patients,
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were used to determine the predictive performance. The pooled
median (95% CI) biases and inaccuracies were 9.6 (—1.7 to 15.4)
and 32.1 (22.6-38.2) respectively, for the modified Marsh model,
and —5.9 (—8.9 to —0.7) and 26.3 (21.7-27.8) respectively, for
the Schnider model.

Conclusions: Although the pooled bias and inaccuracy of the
Schnider models were clinically acceptable (< 10-20% and ap-
proximately 20-30%, respectively), the Schnider model consistently
produced negatively biased predictions. Conversely, even though
the pooled inaccuracy of the modified Marsh model failed to meet
this criterion, the value did not deviate significantly from the
standard. Therefore, it is reasonable to conclude that both TCI
models can be used for propofol-MCT/LCT. (Anesth Pain Med
2017; 12: 117-122)
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Table 1. Characteristics of Patients (n = 35)

Age (yr) 53 (47.8-57.8)
Weight (kg) 68.4 + 12.7
Height (cm) 166.8 + 8.7
LBM (kg) 50.5 + 10.0
Male/Female 26/9
ASA PS 12 14121

Data are presented as counts, mean + SD, or median (25-75%),
as appropriate. LBM: lean body mass calculated using Janmaha-
satian formula [22]. ASA PS: American Society of Anesthesiologists
physical status.
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Fig. 1. Measured vs. estimated plasma concentration of propofol for the modified Marsh model (A) and Schnider model (B). The red solid line represents
the line of identity; that is, the estimated concentration is equal to the measured concentration. The dashed lines represent a bias of + 30%.
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Fig. 2. The estimated-to-measured propofol concentration ratio over time for the modified Marsh model (A) and Schnider model (B). A ratio of 1 means

that measured concentration equals estimated concentration.

Table 2. Pooled Biases, Inaccuracies, Divergences, and Wobbles of
the Modified Marsh and Schnider Models

Modified Marsh model Schnider model

Parameter (n = 35) (n = 35)
Bias (%) 96 (—1.7 to 154) —59 (—89 to —0.7)
Inaccuracy (%) 321 (22.6 to 38.2) 26.3 (21.7 to 27.8)
Divergence (%/h) —2.4 (—10.7 to 5.5) 0.0 (—3.7 to 3.7)
Wobble (%) 154 (7.2 to 21.3) 12.8 (9.4 to 14.9)

Data are expressed as median (95% Cl). Bias: median performance
error  (MDPE), Inaccuracy: median absolute performance error
(MDAPE).
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