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General pediatrician may prescribe antiepileptic drugs (AEDs) for various
conditions, including simple febrile seizures, various epileptic syndromes and convulsions
due to CNS infections. Successful antiepileptic drug use depends on knowledges in
1) Appropriate AEDs selection for epileptic syndromes 2) AEDs Pharmachokinetics
3) Initiation, monitoring for side effects & blood level, and timimg for drug ceasation.
Pediatric patients have different rate of AEDs absorption after oral and intramuscular
administration. Oral absorption rate changes with the maturation of acid secreting system
and gastric motility. Changes in body compositions affect pediatrics AEDs distribution and
plasma protein binding from birth to adolescent, especially in infancy. Maturation of various
liver enzymes at different rate resultes in lower elimination rate in the new born.
Approximately after the third week, the phase I biotransformation rate increase rapidly and
AEDs elimination rate will be higher than adult’s. Phenobarbital and carbamazepine
elimination increase linearly at the higher blood level. Phenytoin elimination is saturable.
Exponentially increase in blood level will occur if the limit is exceeded. Valproic acid
protein binding is limited at high blood Ilevel. This results in more free fraction which can
cause toxicity and increase in clearance. Carbamazepine has an active metabolite (epoxide).
Administration of carbamazepine with erythromycin can cause the epoxide level to rise

causing toxicity while the carbamazepine level is still in therapeutic range. Phenobarbital,
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phenytoin and carbamazepine can induce its own metabolism leading to lower blood level
and worsening of seizure control. Approximate dose for initial loading, maintainance and
adjustment of blood level by mini-bolus can be calculated by age specific volume of
distribution. The author hopes that these information and examples will facilitate

practictioner in AEDs administration.
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lepsy, Volume of distribution.
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ﬂ':'mfl.ﬁmau'lé'a‘m Antiepileptic Drugs, 4th
Editions, edited by Rene H. Levy, Raven Press,
NY w3a Part IV: antiepileptic medication, in The
treatment of epilepsy, principles and practice,

edited by Wyllie E., Raven Press, NY

n131% Phenobarbital (Luminal)
. b Qo | G A Qu
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& o (5) 4 & o &
uaznagauIniul a.a. 1912 nasnAInunng
g . - ld o/ Q- a 1
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1. Route of Administration 1317014 l6
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Winuny 0.5-1.3 L/kg lunian uaz 0.4-0.6 L/kg
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90 mMum agada

o P . .
1$2997NN1N  Phenobarbital 3 Protein
. . a5 ° o . P
binding fiarluman serinld therapeutic range N
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@1519f 1. Kinetic Variables, Therapeutic Levels, Suggested Loading and Maintenance Doses of

Phenobarbital in Three Age Group

Phenobarbital Neonates* Infants Children
Route of administration Iv, M oral, IM, IV oral, IM, IV
Loading dose 5-10 mg/kg IV 15-20 mg/kg 10 mg/kg

Maintenance dose

Volume of distribution ZL/kg) 0.6-1.5
Protein binding (% bound) 30-43
Plasma half-life (h) 130-500
Suggested therapeutic range (mg/L) 15-25

5 mg/kg per day

5-10 mg/kg per day 2-1 mg/kg per day

0.5-1.3 0.4-0.6
46-48 48-50
30-60 25-70
10-20 10-20

*In newbomns the plasma halflife may be considerable shorter in case of induction in utero.
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m'ﬁ'loﬁ 2. Kinetic Varibles, Therapeutic Levels, Suggested Loading, and Maintenance Doses

of Phenytoin in Three Age Group

Phenytoin* Neonates Infants Children
Route of administration oral, IV oral, IV oral, IV
Loading dose 8 mg/kg IV 20-30 mg/kg IV 15-18 mg/kg(<5 y)

Maintenance dose

Volume of distribution (L/kg) 0.7-2.0
Protein binding (% bound) 80-85
Plasma half-life (h) 30-70

(in prematures up to 160) 8-30 (high doses)

Suggested therapeutic range (mg/L) 6-14

6-8 mg/kg per day

8-10 mg/kg (>5 y)
6-16 mg/kg per day 6-12 mg/kg per day (<5 y)
4-8 mg/kg per day (>7 y)
0.9-1.6 0.6-0.8
85-90 89-93
2-10 (low doses)  2-16 (low doses)
11-30 (high doses)

10-24 10-20

*Phenytoin may present “saturation kinetices”, therefore, daily doses should be increased with great care.
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@319 3. Kinetic Variables, Therapeutic Levels, Suggeste Loading, and Maintenance Doses of

Carbamazepine (CBZ) in Three Age Groups

Carbamazepine* Neonates

Infants Children

Route of administration oral
Loading dose -

Maintenance dose

Volume of distribution (L/kg) ?
Protein binding (% bound) 60-70
Plasma half life (h) 8-37
Suggestes therapeutic range (mg/L) 4-10

10 mg/kg per day

oral oral

15-30 mg/kg per day 30-35 mg/kg per day (<10 y)

10-18 mg/kg per day (>10 y)

1.6-2.9 1.2-1.8
60-70 65-72
8-207 10-20
4-10 4-8

*Carbamazepine gives rise to one active metabolite, CBZ-epoxide, with has a kinetic profile similar to that of the parent molecule.
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@13197 4. Kinetic Variables, Therapeutic Levels, Suggested Loading, and Maintenance Doses of

Valproic Acid in Three Age Groups

Valproic Acid

Neonates

Infants

Children

Route of administration
Loading dose
Maintenance dose

oral

15-20 mg/kg per day

oral

30-40 mg/kg per day

oral

20-35 mg/kg per day

(prematures) (monotherapy) (monotherapy)
25-30 mg/kg per day 50-60 mg/kg per day 30-54 mgskg per day
(full term) (polytherapy) (polytherapy)
Volume of distribution (L/kg) 0.30-0.40 0.20-0.30 0.15-0.30
Protein binding (% bound)* 70-85 76-90 80-93
Plasma half-life (h) 10-67 7-12 (<3 mo) 4-17
6-8 (>3 mo)
Suggested therapeutic range (mg/L) ~50 50-80 50-100
*The plasma protein binding is concentration dependent.
@1519f1 5. Pharmacokinetic Parameters of Antiepileptic Drugs*
F Tmax \2)) Prot. T, Ts5 Ther. Range Dose
% h L/kg bind.% h d mg/kg/d
mg/L  "mol/L
Phenobarbital >90 0.5-4 0.55 45 65-110 15-20 10-30  40-130 2-5
Primidone >90 2-4 0.75 <20 8-15 - - - 10-20
Carbamazepine 75-85 4-12 0.8-2 75 20-50 20-30" 3-12 12-50 10-30
5-20°
Oxcarbazepine >90 15-30
10-OH-carbamazepine - - 45 10-15 2 8-20 30-80
Phenytoin >90- 4-12 0.75 90 10-60""  15-20 3-20 12-80 5-10
Mephenytoin
Normephenytoin 70-140 15-20 15-35  70-150 5-10
Valproate >90 1-2 0.16 70-93""  5-15 2 50-100  350-700  15-30
Ethosuximide >90 1-4 0.65 <10 30-60 7 40-100  300-700  10-40“
Methsuximide
Normethsuximide 55 30-50 7 10-40  50-250  10-30
Trimethadione
Dimethadione 0.4 240 30 470-1200 3500-9000 20-30
Bromide >90 0.4 0 268 36-48 10-20  50-100
mEq/L
Clonazepam >90 1-4 3.0 85 20-40 6 20-75""" 60-250""" 0.1-0.15

* F indicates bioavailability; Tmax, time interval between ingestion and maximal serum concentration; Vd, volume of distribution;
Protein binding, fraction bound to serum proteins; T, . elimination half-life; Tss, steady-state time; Ther. range, therapeutic
range of serum concentration.

* Steady-state values for half-life and serum level are reached only after complete autoinduction.

** Concentration dependent.
*** mg/L and nmol/L
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