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Class: Anti-epileptic (SV2A ligand).

Indications: Adjunctive therapy of focal or generalized myoclonic and tonic-clonic seizures; ymonotherapy of
focal seizures (Authorized in UK); ystatus epilepticus.

Pharmacology
Levetiracetam binds to synaptic vesicle protein SV2A, interfering with the release of the neurotransmitter stored
within the vesicle. It gains access after neurotransmitter release as the vesicles are recycled. Thus, it selectively
accumulates in, and inhibits, rapidly firing neurons.1 Levetiracetam also inhibits potassium and N-type calcium
channels.1,2

Levetiracetam is a commonly used first-line choice for seizures in palliative care. Such seizures are generally
caused by focal brain lesions and are, thus, focal onset, even if this is obscured by rapid secondary generalization.
Efficacy and tolerability compare favorably to other anti-epileptic drugs used in focal seizures, both non-cancer
and cancer-related.3-9 It has few drug interactions, can be given IV or SC, and can be used when other anti-
epileptics are contra-indicated because of hepatic or cardiac co-morbidities.10 PR use is also reported; supposi-
tories compounded from levetiracetam tablets produced therapeutic plasma levels.11

Anti-epileptics should not be used prophylactically in the absence of a history of seizures; in RCTs, they do not
reduce the risk.12 Peri-neurosurgical use is a possible exception, but results are conflicting.13,14 If used for this
indication, prophylactic levetiracetam appears more effective than phenytoin (incidence of seizures 0% vs.
16%).15

Although unauthorized, levetiracetam is also used for status epilepticus refractory to benzodiazepines,
generally in a dose of 20e30mg/kg given as a single IV bolus. Efficacy appears comparable to fosphenytoin,
phenytoin and valproate.16-19 Trials may have been underpowered to detect clinically significant
differences.19
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Levetiracetam is not effective for neuropathic pain20 or social anxiety disorder.21 Benefit for bipolar disorder
and hot flushes is reported,4,22,23 but has not been confirmed in an RCT.

Food affects the rate but not the extent of its PO absorption. It does not bind to plasma proteins. It readily
crosses the blood-brain barrier and its CSF halflife is 3 times longer than that for plasma.24 A third is metabolized
predominantly by non-hepatic hydrolysis; the remainder is excreted by the kidneys unchanged.
Bio-availability $95% PO.
Onset of action <3 days PO.
Time to peak plasma concentration 1e2h PO.
Plasma halflife 6e8h.
Duration of action 24h.

Cautions
Renal or severe hepatic impairment (dose adjustment required, see below).

Drug interactions
Clinically significant interactions are unlikely, however caution is advised with concurrent administration of car-
bamazepine, methotrexate or phenytoin because of isolated reports of toxicity in some patients.25

Undesirable effects
Very common (>10%): fatigue, drowsiness, headache.
Common (<10%, >1%): ataxia, hyperkinesis, tremor, dizziness, diplopia, blurred vision, amnesia, abnormal
thinking, attention disturbance, behavioural disturbances (emotional lability, irritability, agitation, hostility/
aggression, personality disorders), depression, insomnia, anorexia, abdominal pain, diarrhea, dyspepsia, nausea,
vomiting, myalgia, rash, pruritus, thrombocytopenia.

Behavioural disturbances occur in 3e4% of patients with epilepsy but only 0.5% of those being treated for
other conditions. Risk factors include a history of aggression or psychiatric disturbance.26,27

Uncommon (<1%, >0.1%): suicidal ideation (0.2%).
Rare (<0.1%): psychosis, pancreatitis, hepatic failure, acute kidney injury, bone marrow suppression, hyponatre-
mia, extra-pyramidal symptoms, rhabdomyolysis, severe skin reactions.

Dose and use

Anti-epileptics have been associated with suicidal ideation: advise patients to report mood or thought
disturbance.

Focal seizures
� start with 250e500mg PO/IV b.i.d.
� if starting with 250mg b.i.d., increase automatically after 2 weeks to 500mg b.i.d. (the minimum effective dose in
most people)

� if necessary, increase by 250e500mg b.i.d. every 2 weeks
� maximum dose 1.5g b.i.d.
For IV use, dilute the dose in $100mL sodium chloride 0.9% or dextrose 5% and infuse over 15min.

Note. Once daily modified-release PO tablets are available in the USA (see Supply). An oral solution or oral
granules (not USA) are available for administration by enteral feeding tubes in some countries; see the PI or
SPC for full details.

Status epilepticus refractory to benzodiazepines
Some centres use higher starting doses for status epilepticus refractory to benzodiazepines, e.g.:16-19

� loading dose of 1e2g IV (or 20e30mg/kg up to a maximum of 3g) diluted in 100mL sodium chloride 0.9% or
dextrose 5% and infused over 15e30min

� after 4e8h, start a maintenance dose of 1g PO/IV b.i.d.

Subcutaneous administration
Levetiracetam can be given ySC b.i.d., diluted in 100mL sodium chloride 0.9% and infused over 30min.28 The
dose is the same PO/SC/IV.

Levetiracetam can also be given by yCSCI diluted with either water for injection or sodium chloride 0.9% when
necessary.29-32
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By CSCI, although there are no formal laboratory compatibility data, levetiracetam is reported to be visually
compatible in clinical use with diamorphine (not USA), haloperidol, scopolamine butylbromide (not USA), levo-
mepromazine (methotrimeprazine; not USA), metamizole (dipyrone; not UK or USA), methadone, metoclopra-
mide, midazolam, morphine sulfate, oxycodone or ranitidine. Generally, sodium chloride 0.9% is used as diluent
and local skin reactions occur in about 5% of patients.30,33-35

Alternative SC/CSCI anti-epileptics include lacosamide, midazolam, phenobarbital and valproate.36,37

Renal impairment
Because levetiracetam is largely excreted unchanged by the kidneys, the dose should be reduced in patients with
renal impairment (Table 1).
Table 1
Dose adjustment for levetiracetam in renal impairmenta

Creatinine clearance (mL/min/1.73m2)b Usual maintenance dosec (mg)

>80 500e1,500 b.i.d.
50e80 500e1,000 b.i.d.
30e49 250e750 b.i.d.
<30 250e500 b.i.d.

afor patients weighing <50kg, the UK SPC recommends dosing on a mg/kg basis
bbased on the Cockroft-Gault formula adjusted for body surface area
cfor immediate-release PO/IV products; modified-release products permit the total daily dose to be given once daily.
If on peritoneal dialysis or hemodialysis:
� give 750mg PO/IV on the first day of treatment and 500e1,000mg once daily thereafter
� consider giving a 250e500mg supplementary dose immediately after each hemodialysis session or timing the
daily dose after the dialysis session.

Hepatic impairment
Because metabolism is non-hepatic and the drug is not protein-bound, there is no need to reduce the dose in
hepatic impairment, unless there is associated renal impairment (see Table 1).

Stopping levetiracetam
Reduce by a maximum of 500mg b.i.d. every 2e4 weeks to avoid rebound seizures.

Supply
Levetiracetam (non-proprietary)
Tablets 250mg, 500mg, 750mg, 1g, 28 days @ 750mg b.i.d. ¼ $28.
Oral solution (sugar-free) 100mg/mL, 28 days @ 750mg b.i.d. ¼ $30.
Injection (concentrate for dilution and use as an intravenous infusion) 100mg/mL, 5mL vial ¼ $6.

Modified-release once daily products
Tablets m/r 500mg, 750mg, 28 days @ 1.5g once daily ¼$220.
Abbreviations/key

y Off-label use
b.i.d. bis in die, twice per day
CSCI Continuous subcutaneous infusion
CSF Cerebrospinal fluid
Min minute(s)
PI Package insert (USA)
PO Per os, by mouth
PR Per rectum
IV Intravenous
RCT Randomized controlled trial
SC Subcutaneous
SPC Summary of Product Characteristics (UK)
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