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Introduction. Fentanyl has become a major anes-
thetic agent for patients with unstable cardiovascu-
lar systems including patients undergoing liver
transplantation. The rate of fentanyl biotransforma-
tion decreases in liver disease (1) and the elimina-
tion half-times of morphine and fentanyl are remark-
ably increased in anhepatic dogs (2). Extrahepatic
biotransformation of fentanyl has been suggested in
end-stage 1iver disease. However, it's pharmaco-
kinetics remains unknown. The purpose of our study

liver disease.

was to determine the pharmacokinetics of fentanyl in References.

patients with end-stage liver disease. 1. Coral IM, Moore AR, and Strunin L:
centrations of fentanyl in normal surgical patients
and those with severe renal and hepatic disease.

Br J Anaesth 52:101, 1980,

Methods. This study was approved by the Review
Board of Biomedical Research and informed consents
were obtained. Seven consecutive patients undergoing

transformation of fentanyl.
of distribution, which was similar to that of

healthy volunteers, accompanied by a small central
compartment volume may be attributable to the ex-
tensive systemic arteriovenous shunting seen with

The observed of volume

Our results demonstrate that the rate of fen-
tanyl elimination varies significantly and the
duration of fentanyl action cannot be predicted in
patients with end-stage 1iver disease.

Plasma con-

homograft 1iver transplantation were included in the 2. Hug CC, Jr., Murphy MR, Sampson JF, et al:

study (5 with primary biliary cirrhosis and 2 with
sclerosing cholangitis). Anesthesia was induced anhepatic dogs.
with IV ketamine (2mg/kg) and maintained with iso- 1981,

flurane (0.25-1%). A single bolus of IV fentanyl 3. Michiels M, Hendriks R, and Heykants J:
tive radioimmunoassay for fentanyl. Europ J Clin
Pharmacol 12, 153-158, 1977.

(10ug/kg) was injected and arterial blood samples
(3 ml each) were obtained at 1,3,5,10,15,30,60,90,

Biotransformation of morphine and fentanyl in

Anesthesiology No. 3, p A261, Sept

A sensi-

and 120 minutes thereafter for determination of 4, McClain DA, Hug CC, Jr: Intravenous fentanyl

plasma fentanyl level. The plasma was separated im-
mediately and kept frozen. Blood sampling was com-
pleted by the initial part of the operation to avoid
the effects of blood volume changes on plasma fen-
tanyl concentration. Plasma fentanyl levels were
assayed by radio immunoassay (3) (commercial RAI kit PATIENTS 11
from Damon Diagnostic). Pharmacokinetic coefficients (min)

Sept-0ct 1979,

and exponential equations were obtained by using 1 0.57
residual analysis and weighed nonlinear least squares 2 0.99
regression. Compartmental modelling was determined s 2.79
by the weighed sum of squared deviations and pharma- )
cokinetic parameters were calculated. 4 1.44
Results. Pharmacokinetic parameters of each 5 0.315
patient are shown in the table. The decline of 6 L3
plasma fentanyl was best described by a triexponen- ) ;75

tial equation in all patients. The decline of
plasma fentanyl was very rapid with the half-times of .
1.240.8 min and 6.1+2.5 min in the first and second HeansSEN 1.16°
phase respectively. The elimination half-time of
plasma fentanyl demonstrated widely ranging values
and it was significantly prolonged in three patients
(533, 1117, and 3850 min). The mean of volume of
distribution was 3.9+1.5 1/kg. The volume of central
compartment was small (149+91 ml/kg) and plasma fen-
tanyl clearance varied (from 1 to 22.2 ml/kg/min).
Although there was not any significant correlation
between elimination half-time and the severity of the
disease, it appears that patients with higher bili-
rubin level showed prolonged elimination of fentanyl.
Discussion. Although all patients suffered
from end-stage liver disease, fentanyl pharmacokine-
tic parameters were not similar. Remarkably de-
creased biotransformation was observed in three
patients and four patients demonstrated results
similar to those of healthy volunteers{4). These
four patients could have had better residual hepatic
function or could have exhibited extrahepatic bio-
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