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Historically, the main pharmacokinetic focus of antiepileptic drugs (AEDs) has been drug-drug interactions and
their effects on the cytochrome P450 system. Although these properties are important, individualized antiepileptic therapy requires a comprehensive understanding of all pharmacokinetic properties to enable appropriate
dosing and monitoring. In addition, appropriate dosing allows for optimized efficacy while minimizing toxicity,
particularly with the older AEDs, including phenytoin, carbamazepine, and valproic acid. Both hepatic metabolism and renal dysfunction are important considerations in deciding appropriate adjustments for many of these
agents (Appendix 3-A). Recognizing the changes in antiepileptic exposure with renal dysfunction and renal
replacement therapies will allow pharmacists to tailor antiepileptic therapy and avoid untoward consequences
of under- and overdosing these agents (Table 3-1).

BRIVARACETAM
Brivaracetam is a 4-n-propyl analogue of levetiracetam and is a more selective ligand of the SV2A.1
 Kinetics
Brivaracetam is weakly plasma protein bound (less than 20%) and is primarily eliminated through hepatic and
extrahepatic hydrolysis as well as hydroxylation to inactive metabolites. Brivaracetam (less than 10%) and its
metabolites are then primarily excreted unchanged in the urine.2
 Renal Clearance
A study evaluating the disposition of brivaracetam in patients with a CrCl of less than 30 mL/min showed that
the maximum serum concentration and AUC of the drug were unchanged and mildly increased respectively,
and exposure to the inactive metabolites was significantly increased.3 Therefore, dose adjustment is not recommended in patients with renal impairment.2
 Dialysis Clearance
Use of brivaracetam in patients with ESRD requiring hemodialysis and with CRRT has not been evaluated.
However, based on its pharmacokinetic properties, brivaracetam should not require dose adjustment with intermittent hemodialysis or CRRT.
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TABLE 3-1. Antiepileptic-Induced Renal Toxicities
Medication

Drug-Induced Renal Toxicity

Brivaracetam

No

Carbamazepine

Acute tubulointerstitial nephritis

Clobazam

No

Eslicarbazepine

No

Ethosuximide

No

Felbamate

No

Lacosamide

No

Lamotrigine

Granulomatous interstitial nephritis

Levetiracetam

No

Oxcarbazepine

No

Perampanel

No

Phenobarbital

Interstitial nephritis

Phenytoin

Interstitial nephritis

Primidone

No

Rufinamide

No

Tiagabine

No

Topiramate

Metabolic renal tubular acidosis and nephrolithiasis

Valproic acid

Tubulointerstitial nephritis and Fanconi syndrome

Vigabatrin

No

Zonisamide

Metabolic renal tubular acidosis and nephrolithiasis

CARBAMAZEPINE
Carbamazepine’s primary mechanism of action
is through fast inhibition of voltage-gated sodium
channels.4
 Kinetics
Carbamazepine is highly lipophilic and binds to
plasma proteins (70–80%), including alpha-1acid glycoprotein and albumin. Carbamazepine is
mainly hepatically metabolized through CYP3A4
to carbamazepine-10, 11-epoxide, which is 50%
protein bound and has similar anticonvulsant
activity to its parent compound. Only 1–3% of
carbamazepine is excreted unchanged in the urine.
A unique property of carbamazepine is its ability to
induce its own metabolism, causing a decreased
half-life with chronic therapy.4 Because carbamazepine is minimally renally excreted, dose reduction is not recommended in renal dysfunction.5
Serum trough concentration monitoring is recommended to guide carbamazepine dosing due to its
narrow therapeutic index (target trough range 4–12
mcg/mL).6

 Dialysis Clearance
Due to its high protein binding and large volume
of distribution, carbamazepine is not significantly
removed by dialysis at standard concentrations.7
Most of the data evaluating the effect of dialysis on
carbamazepine clearance are in the setting of overdose. Hemoperfusion, hemodialysis, and CRRT
effectively cleared carbamazepine and lowered
serum concentrations, likely due to the higher
free fraction in the setting of overdose. Therefore,
empiric dose adjustment is not recommended at
standard concentrations in patients receiving all
types of renal replacement therapy, and therapeutic drug monitoring should be used to guide
dosing.7,8
 Drug-Induced Kidney Injury
Acute tubulointerstitial nephritis has been reported
with the use of carbamazepine.9

CLOBAZAM
Clobazam is a 1,5-benzodiazepine that exerts its
anticonvulsant activity through potentiation of
GABA transmission.10

