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Levetiracetam (Lev) is a new antiepileptic drug with a distinct
mechanism of action, shown in regulatory trials to be
effective. These controlled trials do not always predict how
useful a drug will be in day to day clinical practice. Retention
rates can provide a better indication of efficacy and
tolerability in everyday use. Patients attending a tertiary
referral centre for epilepsy and who received Lev in the first
2 years of its marketing were assessed (n = 811) to determine
continuation rates of treatment with this drug. At the last
follow up, 65% of patients were still taking Lev, and the
estimated 3 year retention rate was 58%. In total, 11%
attained seizure freedom of at least 6 months. Patients taking
greater numbers of concurrent antiepileptic drugs (AEDs)
were more likely to discontinue Lev, and those reaching
higher maximum daily dosages were less likely to discontinue
Lev. The retention rate for Lev compares favourably with that
of other new AEDs.

L
evetiracetam (Lev) is one of several antiepileptic drugs
(AEDs) that have recently emerged for the adjunctive
treatment of focal onset epilepsy. It was licensed as add

on treatment for refractory focal epilepsy in adults in the UK
in 2000. Lev is an S renantiomer pyr-olidone derivative with a
distinctive pharmacological profile in animal models of
seizures and epilepsy.1 It is not affected by drug–drug
interactions and has a generally mild side effect profile. Lev
was recently shown to act through binding to and modula-
tion of the synaptic vesicle protein SV2A,2 which is thought to
play a crucial role in vesicle function. Thus, Lev is
fundamentally different from other AEDs, and its efficacy
and tolerability profiles may also differ.

There are issues regarding the efficacy and safety of new
AEDs, which have not been identified in regulatory trials.3 In
total, 11 new AEDs have been licensed worldwide in the past
20 years, of which three (progabide, felbamate, and vigaba-
trin) developed safety problems, requiring prompt recall of
patients to minimise morbidity.4 These problems developed
after launch despite years of clinical trials, indicating the
need for close monitoring of people exposed to such drugs,
both to identify potential problems and to enable swift recall
of patients. Additionally, it has transpired that some of these
new AEDs have had little clinical impact, and now have only
a small role in the treatment of people with epilepsy. It is
important, therefore, that the clinical efficacy profile of these
drugs in every day use is identified early, to instruct good
clinical practice and thereby to improve the quality of life and
wellbeing of people with epilepsy.

While the efficacy and tolerability of Lev have been
demonstrated in several controlled regulatory trials, few
studies have addressed long term continuation in a large
group of patients in a clinic setting. This assessment aimed to
determine the long term retention of treatment with Lev as a

surrogate for efficacy and safety in a large group of patients
in a single centre, to inform our future clinical practice in
prescribing new AEDs.

METHODS
We identified all patients who were started on Lev within the
first 24 months of marketing in the UK at the specialised
epilepsy clinics of the National Hospital for Neurology and
Neurosurgery (Queen Square and Chalfont Centre sites). This
was part of an ongoing audit process and was approved by
the local ethics committee. Patients who had Lev prescribed
initially elsewhere or who had continued Lev after participat-
ing in a clinical trial were not included, to avoid survival bias.
This assessment was carried out in our normal clinical
settings and no additional procedures, visits or contact with
patients were made. Follow up data were obtained from case
notes.

The retention rate of Lev was estimated using Kaplan-
Meier survival analysis.5 The effect of different factors on
retention was examined using Cox regression analysis.6

Patients who discontinued Lev because of adverse events
(AE) and inefficacy (IE) were considered separately; the 75
people who stopped because of both AE and IE were included
in both estimations. We considered age at onset of epilepsy,
age at start of treatment with Lev, gender, seizure type,
number of concurrent AEDs, number of new AEDs (lamo-
trigine, topiramate, vigabatrin, or gabapentin) ever tried,
initial dose of Lev, maximum recorded daily dose of Lev,
titration schedule, and presence or absence of learning
disability (LD). We calculated the number of patients
attaining seizure freedom, the duration of seizure freedom,
and the number of patients achieving a >50% reduction in
seizure frequency.

RESULTS
Details of the 811 patients included are summarised in
table 1. For 31 patients the duration of Lev therapy was
unclear, and these patients were not included in the Kaplan-
Meier and Cox estimations. Most of these (27/31) were still
taking Lev when last reviewed.

At the last follow up, 528 patients (65%) were continuing
on Lev, and 3 year retention rate was estimated as 58%
(fig 1). For those subjects taking at least one AED concomi-
tant with Lev the retention rate was estimated at 56%, and
53% for those taking at least two concomitant AEDs,
although numbers were small. Only 39 patients started Lev
as monotherapy, of whom 35 (90%) were continuing Lev at
last follow up.

Discontinuation was due to AE alone in 81 patients (10%)
and to AE and IE in 75 (9%). The most frequent AEs were
somnolence, dizziness, headache, behaviour problems,
gastrointestinal disturbances, and skin rash. Patients taking

Abbreviations: AE, adverse events; AED, anti-epileptic drug; IE,
inefficacy; LD, learning disability; Lev, levetiracetam
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greater numbers of concurrent AEDs were more likely to
discontinue Lev due to AEs (for each extra concomitant AED
taken, the hazard increased 1.2 fold (95% confidence interval
(CI) 1.03 to 1.44). Patients who reached higher maximum
daily dosages were less likely to stop Lev because of AE
(hazard ratio (HR) 0.38; 95% CI 0.31 to 0.46) for each
additional 1000 mg Lev per day). Patients with LD were 1.7
times more likely (95% CI 1.19 to 2.43) to stop Lev because of
AE than those without LD. Use of other new AEDs did not
influence stopping Lev due to AE.

In total, 110 patients (13.6%) stopped Lev because of IE
alone, and 75 due to IE and AE. Patients taking greater
numbers of concurrent AEDs were more likely to discontinue
Lev due to IE (for each extra concomitant AED, the hazard
increased 1.3 fold; 95% CI 1.11 to 1.51). Those who had tried
more than two new AEDs were 1.6 times more likely (95% CI
1.2 to 2.1) to stop Lev due to inefficacy than those who had
taken 0–2 of them. Patients who reached higher maximum
daily dosages were significantly less likely to stop Lev due to
IE (HR 0.69; 95% CI 0.59 to 0.80 for each additional 1000 mg
Lev per day). All nine patients taking more than 4000 mg
continued Lev therapy. No effect was found for presence of
LD.

Age at onset of epilepsy, age at start of treatment, starting
dose, titration schedule, sex, and seizure type showed no
clear effects for discontinuation due to AE or to IE.

Most subjects (91%) had tried other new AEDs, either in
the past or currently; 20% had taken one new AED, 25% had
taken two, and 46% either three or four. All patients had tried
at least one other AED prior to Lev.

Seizure freedom was attained by 11% (89 patients) with a
duration of 6–35 months (mean 16, median 15) and 54
patients had shorter periods of seizure freedom. Of 506
patients taking Lev for longer than 12 months 54 (11%) were
seizure free for at least a year. At least a further 237 patients
(29%) had a period of >50% reduction in seizure frequency.
Seizure freedom of 6 months or more was attained in 72/654
(11%) patients with cryptogenic or symptomatic focal
epilepsy and in 13/68 (19%) patients with idiopathic general-
ised epilepsy.

DISCUSSION
The efficacy and tolerability of Lev treatment in people with
epilepsy have been demonstrated in several studies.7 Studies
are often difficult to compare because of differences in study
population and outcome measures.

In this assessment, the mean duration of follow up
(16.7 months) is longer than in most previous studies.
Retention rates are similar to those reported in other smaller
studies.8 The Kaplan-Meier analysis estimated a retention
rate of 58% at 3 years, although numbers at this stage were
small (n = 12). We previously reported 3 year retention rates
of 30% for topiramate, 29% for lamotrigine, and ,10% for
gabapentin in patients recruited from the same epilepsy
clinics.9 Discontinuation rates due to AE and IE for these
three AEDs were 59, 56, and 76% respectively, compared with
33% for Lev, suggesting that, in this setting, Lev is either
better tolerated or more efficacious, or both. We observed a
greater likelihood of discontinuing Lev with increasing
numbers of concurrent AEDs and lower maximum daily
dosage of Lev, similar to that observed with topiramate,
lamotrigine, and gabapentin. Those with LD were more likely
to discontinue Lev due to AE, suggesting a higher sensitivity
to, or occurrence of, side effects in these subjects.

Reported figures for responder rates and percentage of
patients achieving seizure freedom on Lev vary considerably
amongst studies.7 10 11 Almost half our patients achieved a
period of reduction in seizure frequency of 50% or more. A
possible explanation for this tolerance and efficacy may be its
distinct putative mechanism of action. Our results also
provide some evidence that Lev may be efficacious both in
patients with focal seizures, and in those with idiopathic
generalised epilepsy.10

In summary, patients most likely to continue on Lev
therapy are those without LD who are on few concurrent

Table 1 Demographic and clinical details of
patients

Number of patients included 811
Seizure type

Generalised seizures 130 (16%)
Focal seizures 517 (64%)
Mixed seizures 155 (19%)
Seizure type unknown 9 (1%)

Epilepsy syndrome
Cryptogenic focal epilepsy 238 (29%)
Symptomatic focal epilepsy 416 (51%)
Idiopathic generalised epilepsy 68 (8%)
Other epilepsy syndrome 68 (8%)
Not classifiable 21 (3%)

Age, years; mean (range) 37 (14 to 79)
Sex (Female/Male) 410/401
Age at seizure onset, years; mean
(range)

11 (0 to 63)

With/without learning disability/
not known

164/493/154

Maximum recorded daily dose,
mg; mean (range)

2267 (62.5* to 5000)

Treatment time, months; mean
(range)

16.7 (0 to 41)

Disposition:
Continuing at last follow-up 528 (65%)
Stopped Lev

Adverse events only 81 (10%)
Inefficacy only 110 (14%)
Adverse events and inefficacy 75 (9%)
Pregnancy 3 (0.4%)
Deceased 7 (0.9%)
Unknown 7 (0.9%)

Concurrent AEDs at start
None 39 (5%)
One 253 (31%)
Two 330 (41%)
Three 151 (19%)
Four or more 36 (4%)
Unknown 2 (0.2%)

*Quarter of a 250 mg tablet. Units are number (%) unless
otherwise stated.
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Figure 1 Estimated retention rate of levetiracetam in patients with
epilepsy by Kaplan-Meier survival analysis. +Censored.
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AEDs and able to tolerate relatively high dosages. We confirm
the tolerability and efficacy of Lev in the treatment of chronic
focal epilepsy; further studies are needed to confirm its
efficacy in monotherapy and in generalised epilepsy. Finally,
the favourable tolerability and efficacy profiles of Lev and its
distinct putative mechanism of action hold promise for the
development of a new category of AED.
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