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Recently, intravenous sedatives and analgesics are being commonly used in children
because of the clinical need for increasing the non-operating room anesthesia and
intraoperative neurophysiologic monitoring during surgery and environmental prob-
lems. Administration methods (single bolus, intermittent bolus, or continuous infusion)
vary according to the clinical request. Continuous intravenous anesthesia based on
the weight is still the most commonly used method for administration of intravenous
drugs in children. With the newly developed statistical method and medical devices,
target controlled infusion of intravenous anesthetics has become possible in pediatric
anesthesia, in spite of the difficulty in obtaining the specific pharmacokinetic model
using pharmacokinetic parameters. Nowadays, a pharmacokinetic-pharmacodynamic
model for complete effect-site target controlled infusion is available for use in children.
Several drugs are used for pediatric sedation, such as analgesics or anesthetics such as
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Table 1. Pediatric Pharmacokinetic-pharmacodynamic Model of Propofol Developed by Kim HS

Pharmacokinetic parameters

Pharmacodynamic paratmeters

V, (L) 1.69

V, (L) 27.2 + 0.93 x (weight — 25)

Cl, (L/min) 0.89 x (weight / 2.36)°

Cl, (L/min) 13

K, (min) 1.3/1.69

Ky, (Min) 1.3/[27.2 + 0.93x(weight — 25)]

E, 79.9

E ax 30.6

Ceso (g/ml) 3.65 - 0.102 x age — 1.72 x remifentanil
Y 211

Keo 0.371

V, and V,: Central and peripheral volume of distribution, Cl, and Cl,: Central and peripheral metabolic clearance. K, and K,,: Cen-
tral peripheral and peripheral central equilibration rate constant, E,: Baseline BIS value before propofol administration, Emax, Mini-
mum possible BIS value, C.s,: Ce at 50% of the maximal propofol effect on BIS, k.,: Steepness of the Ce versus BIS relationship,
Keo: Blood brain equilibration rate constant. Remifentanil: Mean infusion rate of remifentanil throughout the operative period (bolus
and infusion doses divided by the elapsed time from the first bolus to the end of infusion, pug/kg/min). Modified from reference 14.

Table 2. Characteristics of Pharmacokinetic Parameters of Remifentanil with Age

0-2months 2 monthsto 2 yr 2-6yr 7-12yr 13-16yr 16-18yr
Corax (ng/MI) 24.2 254 34.8 425 35.0 42.7
VD, (ml/kg) 452.8 307.9 240.1 248.9 223.2 2425
CL (ml/min/kg) 90.5 92.1 76.0 59.7 57.2 46.5
Ty (Min) 5.4 34 3.6 53 3.7 5.7

Cqac Peak plasma concentration, VDg: Volume of distribution at steady state, CL: clearance, T,,,: Terminal half-life. Modified from

reference 15.
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Table 3. Pediatric Pharmacokinetic-pharmacodynamic Param-
eters of Rocuronium in Children

Parameters Infants Children
V, (ml/kg) 35.4 34.7
V, (ml/kg) 87 44

V; (ml/kg) 108 86

Cl, (ml/min/kg) 4.19 6.66
Cl, (L/min) 15.1 10.4
Cl5 (L/min) 3.24 1.69
Keo (Min) 0.25 0.32
ECs, (mg/L) 1.19 1.65
Y 5.74 3.91

V,, V, and V;: Volumes of the central, second and third com-
partments respectively, Cl,: Plasma clearance, Cl;, and Cl:
Distribution clearance to the second and third compartment
respectively, K,: Rate constant of equilibration between central
and effect compartments, EC;,: Concentration in the effect
compartment at 50% neuromuscular block, y: slope of the
concentration-effect relationship in the effect compartment.
Modified from reference 38.
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