Blood Gas Partition Coefficient of Propofol in Humans
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[bookmark: _GoBack]Background: Propofol is exhaled during anesthesia in small amounts. Real-time monitoring of propofol may be used to predict propofol plasma concentrations and propofol effect.[1-3] The blood gas partition coefficient (BGPC) describes the ratio of anesthetic concentrations between blood and gas at equilibrium. For volatile anesthetics, a lower BGPC indicates a faster equilibration between gas and blood. For propofol, the BGPC has only been determined in goats and pigs so far.[4] This work aimed to determine the BGPC of propofol in humans. Therefore, we investigated the data from a study on exhaled propofol in human volunteers undergoing propofol anesthesia.
Methods: After IRB approval and informed consent, 20 volunteers (ASA status I, age 29.3 ± 8.0 yrs) underwent propofol anesthesia. The anesthesia protocol consisted of an intravenous propofol infusion (0.4 mg.kg-1.min-1) for 10 min followed by a 20 min recovery period. Propofol intravenous administration was then resumed at four escalating infusion rates (for 15 min each) to achieve targeted plasma concentrations of 2, 3, 4 and 5 μg.ml-1 followed by a second recovery period. Exhaled propofol concentrations were determined continuously by an ion molecule reaction mass spectrometry system (V&F medical development, Absam, Austria) and 21 arterial plasma samples per volunteer were assayed for propofol plasma concentrations. A comprehensive pharmacokinetic model was built from the propofol breath and plasma data using nonlinear effects model and the NONMEM program (ICON, Ellicot City, MD).[2,3]
We then used the individual volunteer PK parameters with our PK model and NONMEM to simulate the time course of exhaled propofol concentrations (Pex) and plasma Propofol concentrations (PPl) during a propofol infusion with a clinical standard dose of 5 mg.kg-1.h-1 propofol. The BGPC was then calculated from steady-state values for Pex and PPl as follows: BGPC = PPl / PEx. We assumed a temperature of 37°C for all our calculations. Data are presented as mean ± SD.
Results: The simulated propofol infusion showed the following results at steady-state: PPl was 3.1 ± 0.6 micg.ml-1 and Pex was 31.0 ± 8.4 ppb (216.6 ± 58.6 pg.ml-1). This resulted in a BGPC of 14567 ± 1726. The human BGPC lies within the range reported during non-steady-state conditions for goats (7000 – 646000) and pigs (17000 – 267000).4
Conclusion: Simulation of a continuous propofol infusion with our PK model for exhaled propofol allowed the estimation of the human BGPC of propofol at steady-state conditions. The BGPC for propofol in humans is much larger than the BGPC for volatile anesthetics indicating a slower equilibration between plasma and breath gas.
References:
1) Hornuss et al., Anesthesiology 2007; 106:665-74.
2) Proceedings of the 2011 Annual Meeting of the American Society Anesthesiologists, A820.
3) Proceedings of the 2012 Annual Meeting of the American Society Anesthesiologists, A052.
4) Grossherr et al., Xenobiotica 2009; 39(10): 782-787.
