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Phenytoin distributes into the body tissues, including the brain, within 30 to 60 minutes after reaching the systemic
circulation. One or two weeks may be required for steady state to be achieved. A decrease in plasma protein binding,
hence an increase in the volume of distribution , occurs in conditions reducing the amount of serum albumin such as
hepatic failure and the nephrotic syndrome , in the presence of other drugs or during the accumulation of endogenous
substances competing for the albumin binding sites as in renal failure. Individualization is problematic because of
interindividual variability in maximum capacity. Phenytoin crosses the placenta and enters breast milk. However, this
altered binding to the plasma proteins is meaningful with respect to the interpretation of phenytoin total serum
concentration: As the rate of administration increases, the plasma concentration at steady state increases
disproportionately. Therefore, after selection and initiation of a maintenance dose, the patient's response must be
carefully evaluated not only by recording seizure frequency and watching for adverse reactions, but mainly by obtaining
phenytoin plasma concentrations Therapeutic Drug Monitoring. Some of these metabolites are further metabolized by
conjugation with glucuronic acid. On the other hand, various biopharmaceutical factors, e. Unable to display preview.
Elimination occurs primarily by biotransformation to several inactive hydroxylated metabolites. Such a change might
lead to phenytoin intoxication or to poor control of epilepsy, if the products do not have the same bioavailability. This is
a preview of subscription content, log in to check access. In nonlinear kinetics, clearance and half-life fluctuate with
plasma concentration.Neurosurgery. Jan;8(1) Phenytoin: pharmacokinetics and clinical therapeutics. Olanow CW, Finn
AL. Phenytoin is a highly effective anticonvulsant medication that is considered to be the treatment of choice for
generalized major motor and focal epileptic seizures. An understanding of the pharmacokinetic. individual therapeutic
concentration, (2) aiding in diagnosis of clinical toxicity, (3) assessing patient compliance, and (4) guiding dosage
adjustments in patients likely to have greater pharmacokinetic variability. This paper aims to provide an overview on of
the correct timing and interpretation of phenytoin levels. It will also. Phenytoin follows nonlinear (or zero-order)
kinetics at therapeutic concentrations, because the rate of metabolism is close to the maximum capacity of the enzymes
involved. In nonlinear kinetics, clearance and half-life fluctuate with plasma concentration. As the rate of administration
increases, the plasma concentration at. Since phenytoin is highly bound (~90%) to albumin, it is prone to plasma protein
binding displacement due to a large variety of factors. Because of this, unbound or free phenytoin concentrations are
widely available. Although there is clinical data to support the therapeutic range for total phenytoin concentrations, the.
Jump to Therapeutic and Toxic Concentrations - Because of this, unbound or free phenytoin concentrations are widely
available. Although there is clinical data to support the therapeutic range for total phenytoin concentrations, the
suggested therapeutic range for unbound phenytoin concentrations is based on the. Mar 8, - American College of
Clinical Pharmacology Phenytoin Pharmacokinetics in Therapeutic Plasmapheresis net phenytoin removal were
examined in two stable patients (henceforth referred to as patient D.K. and patient C.L.) receiving therapeutic
plasmapheresis for myasthenia gravis at Mercy Hospital. Four male subjects were given phenytoin orally in single or
twice-daily doses. Subjects were on 2 or 3 different dosing rates from to mg phenytoin sodium daily. Predose blood
samples were obtained almost daily. The resulting serum levels, measured by gas-liquid chromatography, ranged from 1
to 18 g/ml. Phenytoin is a commonly used antiepileptic drug despite its complex nonlinear pharmacokinetics and low
therapeutic index. From: Handbook of In patients with greatly decreased albumin levels, free phenytoin is the better
indicator of clinical outcome (therapeutic range for free: ?g/mL) [11]. Dutkiewicz et al. Ther., 20,, Bongo, O., Hoppel,
C., Odar-Cederlof, I., et al., Plasma level and renal excretion of phenytoin and its metabolites in patients with renal
failure, Clin. Pharmacol. Ther., 26, , Olanow, C. W. and Finn, A. L., Phenytoin: pharmacokinetics and clinical
therapeutics, Neurosurgery, 8, , Mechanism of Action. The precise mechanism by which phenytoin exerts its
therapeutic effect has not been established but is thought to involve the voltage-dependent blockade of membrane
sodium channels resulting in a reduction in sustained high-frequency neuronal discharges.
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