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REAL-TIME MONITORING OF EXHALED PROPOFOL REFLECTS CHANGES IN PROPOFOL
EFFECT WITHOUT HYSTERESIS

Cyrill Hornuss, MD, Nancy Sambol, PharmD, Kenji Tabata, PhD, Gustav Schelling, MD, Christian Apfel,
MD, PhD, Klinikum der Universitét, Ludwig Maximilians University, Munich, GERMANY

Background: Propofol is exhaled during anesthesia and can be measured in breath in real time. After i.v. administration
propofol equilibrates between blood and lung and between blood and brain as its effect-site. If these equilibration coef-
ficients are similar, changes in exhaled propofol might closely match effect site changes in the brain. As a result, a graph
plotting brain effects against exhaled propofol concentrations would show no hysteresis, and exhaled propofol concentra-
tions (Cexp) could be used as a clinical surrogate for propofol effect and propofol concentrations in the brain. Therefore,
we examined human volunteers to determine the hysteresis between Cexp and propofol effect during propofol anesthesia.

Methods: Following IRB approval 20 volunteers (ASA T, age 29.3+8.0 yrs, BMI 25.4+4.3) underwent propofol anesthesia.
The study protocol consisted of 4 consecutive phases with increasing and decreasing propofol blood concentrations. Phase
I: Rapid propofol infusion of 0.4 mg/kg/min (0-10 min); phase II (10 - 30 min): no infusion; phase III (30 - 90 min): four
escalating infusion rates (for 15 min each) to achieve targeted plasma concentrations of 2, 3, 4 and 5 mg/ml; phase IV (90
min until wake-up): no infusion, recovery. Cexp was determined continuously by ion molecule reaction mass spectrometry
(V&F, Absam, Austria). The Bispectral Index (BIS, Covidien, Boulder, CO) was measured as a surrogate for the cerebral
propofol effect. Twenty-one arterial blood samples per volunteer were collected and propofol plasma concentrations mod-
elled using NONMEM® (ICON, Ellicot

Figure 1: Dose-response curve for propofol of one sample study person  City, MD). Individually predicted plasma
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persons. Dark blue (phase I) and light
blue circles (phase III) reflect measure-
ments during propofol infusion, dark green
(phase II) and light green circles (phase
IV) measurements during the recovery

Figure 2: Dose-response curve for propofol of all 20 study persons
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Conclusion: The lack of hysteresis
between exhaled propofol concentrations
and propofol effect suggests that exhaled
propofol concentrations and propofol
effect follow changes in propofol plasma
concentrations within a similar time frame.
This supports the clinical utility of propo-
fol breath monitoring. Ongoing work will
0 0 compare propofol effect site concentra-
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@® =Phasel:rapid propofol infusion ® =Phasell: recovery after rapid propofalinfusion

0O =Phaselll: target-controlled infusion 0 = PhaseV:recovery after target-controlled infusion



