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Phenytoin

(anti-epilepsy; anti-convulsant —anti-seizure)

Tablel1l. Phenytoin pharmacokinetics

—slow (a weak acid with limited water solubility)
Tmax: within 2-3 hours (immediate release preparation)
F (bioavailability) = 1 (100%, all dosage forms)
S (salt fraction) = 0.92 (sodium salt)

Vd: premature: 1-1.2 L/kg full-term:0.8-0.9 L/kg
infants : 0.7-0.8 L/kg children:0.7 L/kg
adults: 0.6-0.7 L/kg (0.65 L/kg)

Protein binding
Adults: 90% ( albumin )

albumin

Dose-dependent capacity-limited

Michaelis-M enten equation: Dose = (Vmax xCp) +(Km Cp)
Vmax , 7 mg/kg/day

Km: , 4 mg/L (1-20mg/L)

: 22 hours (7-42 hour s) dose-dependent
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n IV infusion

m [V infusion 18 1-3 mg/kg/min
18 50 mg/min 20 mg/min
[ | 0.9% normal saline dose/ 100 ml N/S

dextrose, amikacin, bretylium, cephapirin, dobutamine,

heparin, insulin, levophanol, lidocaine, meperidine,

morphine, KCL, vitamin B complex with C.

[ | loadind dose--IV infusion 15-18 mg/kg
Oral 1000mg ( )
maintenance dose 3-5 mg/kg/day (neonates < 4 weeks)

4-8 mg/kg/day (infant ~ adolescents < 18 years)
4-7 mg/kg/day (adults > 18 years)

loadind dose 24hrs

maintenance dose Smg/kg/day
phenytoin
0 <7 pg/ml <100 mg/day
0 7-12 pg/ml <50 mg/day
0> 12 pg/ml <30 mg/day
1.
2.
3. albumin
4.
5.



steady-state

8- 50
loading dose--1V 2 hours
PO :loading  24hours
Maintenance dose--
neonates: 8-15 Y g/ml total form; 1-2 Y g/ml free form
adults : 10-20 p g/ml total form; 1-2.5 P g/ml free form

total form albumin

free form O O
O albumin



(Table4)
steady-state
(Table2 3)
Table 2.
albumin phenytoin albumin
1. Burns 1. Renal failure
2. Hepatic cirrhosis 2. Jaundice (severe)
3. Nephrotic syndrome 3. Hyperbilirubinemia (total
4. Pregnancy bilirubin > 15 mg/dl)
5. Cystic fibrosis 4. Clcr <25 ml/min (unbound
6. Protein malnutrition fraction is increased 2-3 fold in uremia)
Head trauma 7-14 phenyroin
Table 3. albumin phenytoin

= Cecr 25 ml/min (or 10ml/min)
Adjusted concentration = Cp observed = 0.2xalbumin 0.1

Cp observed Patient’s serum albumin (g/dl)
(0 g/ml) 3.5 3 2.5 2
Adjusted total phenytoin concentration (u g/ml)
5 6 7 8 10
0o 13 14 17 20
15 19 21 25 30
= Ccr 10 ml/min (renal failure)

Adjusted concentration = Cp observed = 0.1xalbumin 0.1

Cp observed Patient’s serum albumin (g/dl)
(0 g/ml) 4 3.5 3 2.5 2
Adjusted total phenytoin concentration (u g/ml)
5 10 11 13 14 17
10 20 22 25 29 33
15 30 33 38 43 50
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Table 4. Drug influencing phenytoin phar macokinetics

Drug

Effect on phenytoin
concentration

M echanism

Amiodarone
Chloramphenicol
Cimetidine
Disulfiram
Fluconazole
Fluoxetine
Isoniazid
Ticlopidine

Trimethoprim

Carbamazepine
Ciprofloxacin
Rifampin
Vigabatrin

Phenobarbital

Phenylbutazone

Sulfonamides

Salicylates

Valproic acid

Antacids

Reference: AHFS 28:12.12 P.285



Table5 6

m Table5

Megaloblastic anemia
10%

Vit D
Vit D

m Table6

154 g/ml 204 g/ml 30p g/ml 40p g/ml 40-50p g/ml




o > Wb -

Kd Cl +vd
T1/72 0.693 xvd =+Cl

T1/2 0.639 + Kd

Loading dose Vd xCp + S xF
Maintenance dose Cl xCpssave xt + S xF
Dose= Vmax xCp + Km Cp Michaelis-Menten equation
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