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Objective – To evaluate long-term (up to 5.5 years) safety, seizure
reduction, and maintenance of efficacy of the antiepileptic drug
(AED) lacosamide as adjunctive treatment in an open-label extension
trial (SP774; ClinicalTrials.gov: NCT00515619). Methods – Three
hundred and seventy-six adults with partial-onset seizures taking 1–3
AEDs enrolled following completion of a double-blind trial of
adjunctive lacosamide. During open-label treatment, dosage of
lacosamide (100–800 mg/day) and/or concomitant AEDs could be
adjusted to optimize tolerability and seizure control. Results –
Kaplan–Meier estimates of patient retention were 74.5% at
12 months, 52.9% at 36 months, and 40.6% at 60 months; median
open-label treatment duration was 1183 days (~3.2 years). The most
frequently reported treatment-emergent adverse events were dizziness
(24.2%), headache (14.4%), diplopia (13.8%), and nasopharyngitis
(13.8%); 9.0% of patients discontinued due to adverse events, most
commonly dizziness (1.3%). Median percent reduction in 28-day
seizure frequency from baseline of the double-blind trial was 49.9%
overall, 55.4% for 1-year completers, and 62.3% for 3-year
completers. Overall, 50.0% of patients were considered ≥50%
responders (achieved ≥50% reduction in 28-day seizure frequency);
55.9% of 1-year completers and 63.0% of 3-year completers were
≥50% responders. Conclusion – In eligible patients who entered the
open-label extension trial, lacosamide was generally well tolerated.
For most patients within each yearly completer cohort, seizure
reduction was maintained over time.
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Introduction

Lacosamide is an antiepileptic drug (AED)
approved as monotherapy or adjunctive therapy
in adults with partial-onset seizures (POS) in the
USA (1) and as adjunctive therapy in adults with
POS in the European Union (2). The lacosamide
clinical development program included three
pivotal double-blind, placebo-controlled trials
evaluating adjunctive treatment up to 600 mg/day
(3–5). The first trial showed the efficacy of lacosamide in reducing 28-day seizure frequency in
patients with POS uncontrolled by one or two
AEDs (3). Two further trials, one in the USA (5)
and one in Australia and Europe (4), confirmed
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the efficacy of lacosamide as adjunctive treatment
in reducing the frequency of POS in an expanded
population of patients taking up to three AEDs.
The US trial confirmed that lacosamide was efficacious at dosages of 400 and 600 mg/day, but
with a more favorable safety profile provided by
the 400 mg/day dosage under the forced-titration
design; the European/Australian trial established
the efficacy and tolerability of both 200 and 400
mg/day lacosamide.
Given the chronic course of epilepsy and the
likely need for extended treatment, long-term
safety data for any AED are clinically valuable to
rule out an increase in adverse event (AE) frequency or severity over time and to identify
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potential new AEs associated with prolonged
treatment. Long-term safety and efficacy of lacosamide has been evaluated in two open-label
extensions (OLE), following patients from Phase
II trials (6) and from the US Phase III doubleblind trial (7). These studies showed that lacosamide was well-tolerated for up to 8 years as
adjunctive treatment at dosages up to 800 mg/
day and suggested long-term reduction in seizure
frequency. The current paper reports results from
an OLE trial that followed patients from the
Phase III trial conducted in Europe and Australia
for up to 5.5 years.

psychogenic seizures, seizure clustering during the
8-week period before trial entry or during the
baseline period, history of primary generalized
seizures, history of status epilepticus in the
12 months before trial entry, and concomitant or
previous felbamate or vigabatrin therapy in the
6 months before trial entry.
Treatment

This Phase III OLE trial (SP774; ClinicalTrials.gov: NCT00515619) was conducted between
December 2004 and August 2010 at 71 sites in
Europe and Australia. Approval was obtained
from an Independent Ethics Committee, as
defined by local regulations, and in compliance
with Good Clinical Practice guidelines and the
International Conference on Harmonization. All
patients provided written informed consent before
participating.

Following completion of the maintenance phase
of the double-blind trial, patients underwent a
blinded 2-week transition phase during which
they were titrated to or maintained at a lacosamide dosage of 200 mg/day for entry to the
OLE. Lacosamide was administered as oral tablets taken in two daily doses (morning and evening). To attain optimal tolerability and seizure
control during the OLE, lacosamide dosage could
be increased/decreased at the investigator’s discretion (100 mg/day per week within 100–800 mg/
day range), and dosage of concomitant AEDs
could be increased/decreased, or tapered and discontinued to achieve lacosamide monotherapy.
Commercially available AEDs could be introduced only when a patient had not responded
optimally to a maximum tolerated dosage of
lacosamide.

Participants

Outcomes

Patients could opt to enter the OLE if they were
willing and able to comply with study requirements and had completed the maintenance and
transition phases of the randomized double-blind
trial SP755 (4) and, in the opinion of the investigator, were expected to benefit from continued
participation. Patients were excluded from entry
to the OLE if they were receiving other investigational drugs, met withdrawal criteria from the
previous trial, or were experiencing an ongoing
serious AE.
In the double-blind trial (4), 485 patients, 16–
70 years of age, with a diagnosis of POS with or
without secondary generalization (ILAE, 1981),
were randomized across three treatment arms to
lacosamide 400 mg/day, 200 mg/day, or placebo.
These patients were required to have had POS
for ≥2 years despite prior therapy with at least
two AEDs, and entered the trial on a stable dosage regimen of 1-3 AEDs, with or without vagus
nerve stimulation. On average, patients were to
have ≥4 POS per 28 days during the 8-week period before enrollment to the double-blind trial
and during the 8-week baseline period. Seizurerelated exclusion criteria for the trial included

Clinic visits were scheduled monthly for the first
2 months, every 2 months for the remainder of
the first year, every 4.5 months during the second
year, and every 6 months thereafter. Primary
variables included incidence of AEs and serious
AEs, and discontinuation due to AEs. Treatmentemergent AEs (TEAEs) were defined as events
starting or worsening on or after first lacosamide
dose in the OLE and within 30 days following
the final dose of lacosamide. Other safety variables were changes from double-blind baseline in
ECGs, vital signs, body weight, and clinical laboratory parameters (all assessed at each clinic
visit).
Efficacy was evaluated by changes in 28-day
seizure frequency and responder rates (percentage
of patients achieving a ≥50% or ≥75% reduction
in 28-day seizure frequency relative to baseline of
the double-blind trial) among yearly completer
cohorts during open-label treatment. Seizure freedom was assessed during the OLE using the subset of patients who reported the respective seizure
types in the double-blind baseline period and during the double-blind trial. Post hoc assessments of
seizure freedom included maximum duration of

Methods
Trial design
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continuous seizure freedom, percentage of
patients free from any seizure type within completer cohorts, and percentage of patients free
from secondarily generalized seizures (SGS)
within completer cohorts.
Analyses

Descriptive statistics were used to summarize
safety and efficacy results and were calculated
using SASÒ version 9.1 or higher (SAS Institute
Inc., Cary, NC, USA). Assessments of efficacy
were based on seizure diary data and were presented for the open-label treatment period or by
time interval. For all safety and efficacy analyses,
only reported data were used in each analysis
time interval.
The safety set (SS) included all patients who
received at least one dose of lacosamide during
the OLE. The full analysis set (FAS) included
patients in the SS who had data available for at
least one post-baseline seizure diary day. Yearly
completer cohorts comprised patients in the
FAS who were exposed to lacosamide and had
available seizure diary data for the duration of
the specified interval. For example, a 1-year
completer cohort comprised patients treated
with lacosamide for at least 1 year (where
1 year was defined as 12 months of 28 days)
who also had available seizure diary data for
1 year.
Exposure to lacosamide was assessed using
modal dosage, defined as the lacosamide dosage
received for the longest duration for each patient,
presented in 100 mg/day increments. Patient retention rates were estimated using Kaplan–Meier
methods.

Table 1 SP774 baseline characteristics and disposition
Characteristics (SS)
Age at trial entry, mean years (SD)
Gender, no. (%) male
Ethnic origin, no. (%) Caucasian
BMI, mean kg/m2 (SD)
Time since diagnosis, mean years (SD)a
Seizure frequency per 28 days, median (min, max)a
Maximum duration of continuous seizure freedom,
median (min, max), daysa
Seizure classification, no. (%)a
Simple partial seizures
Complex partial seizures
Secondarily generalized seizures
Lifetime AED use, no. (%)a
1–3
4–6
≥7
Number of concomitant AEDs, n (%)a
1
2
3
Active vagus nerve stimulation, no. (%)a
Disposition (SS)
Treated
Completed
Continued to commercial lacosamideb
Tapered off lacosamideb
Discontinued
Reasons for discontinuation:
Lack of efficacy
Withdrawn consent
Adverse event
Unsatisfactory compliance
Lost to follow-up
Protocol deviation
Otherc

N = 376
37.8
207
375
25.8
22.2
10.5
8.0

(11.5)
(55.1)
(99.7)
(5.0)
(12.4)
(3.5, 2416)
(0.0, 32.0)

139 (37.0)
335 (89.1)
295 (78.5)
113 (30.1)
123 (32.7)
137 (36.4)
47
185
144
28

(12.5)
(49.2)
(38.3)
(7.4)

n (%)
376
160
136
24
216

(100)
(42.6)
(85.0)
(15.0)
(57.4)

92
66
34
6
4
3
11

(24.5)
(17.6)
(9.0)
(1.6)
(1.1)
(0.8)
(2.9)

a

Data reported from baseline of the double-blind trial.
Percentages for patients who continued to commercial lacosamide or tapered off
lacosamide are based on the number of patients who completed the trial.
c
It includes two patients who discontinued when lacosamide became commercially available.
b

Results
Lacosamide exposure
Trial population

Of the 399 patients completing the SP755 doubleblind trial (4), 376 (94%) enrolled in the OLE, all
of whom received ≥1 dose of open-label lacosamide and had seizure diary data (included in both
the SS and the FAS). The most common concomitant AEDs taken during the OLE included
carbamazepine (47.6%), valproate (36.2%), topiramate (32.2%), lamotrigine (31.6%), levetiracetam (23.4%), and oxcarbazepine (16.5%). Of the
160 (42.6%) patients who completed the OLE,
136 (85.0%) continued taking commercially available lacosamide. The main reasons for discontinuation were lack of efficacy (24.5%), withdrawn
consent (17.6%), and AEs (9.0%; Table 1).
138

Kaplan–Meier estimated retention rates were
74.5% at 12 months, 61.4% at 24 months, 52.9%
at 36 months, 47.6% at 48 months, and 40.6% at
60 months (Fig. 1). Median treatment duration
was 1183 days (~3.2 years) with 1005.7 patientyears of exposure. Median modal dosage of lacosamide was 400 mg/day; 219 patients (58.2%)
had a modal dosage of 400 mg/day or higher
(Fig. 2).
Of 280 patients who received lacosamide for
≥1 year, 8 (2.9%) were on lacosamide monotherapy for ≥1 year. The modal dosage during the
open-label treatment period for these patients on
lacosamide monotherapy was >600 mg/day
(n = 1), 600 mg/day (n = 5), and 400 mg/day

Long-term lacosamide treatment in POS
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Figure 1. Estimated patient retention on lacosamide treatment during open-label treatment period: Kaplan–Meier analysis
(N = 376) (All patients had an opportunity to complete approximately 40 months of open-label lacosamide treatment. Patients
who did not prematurely discontinue were censored on the date of the last lacosamide dose; ‘o’ represents ≥1 censored event.).

Figure 2. Lacosamide exposure during open-label treatment period by modal dosage

(n = 2). No particular pattern in the seizure types
during baseline was observed among these
patients.

Table 2 Incidence of most common treatment-emergent adverse events
(reported by ≥5% of patients)
Adverse eventa

Safety

During open-label treatment, 311 (82.7%)
patients reported ≥1 TEAE, most frequently dizziness (24.2%), headache (14.4%), diplopia
(13.8%), and nasopharyngitis (13.8%; Table 2).
Most TEAEs were mild or moderate in intensity;
of the 311 patients with TEAEs, 254 (81.7%)
experienced TEAEs with a maximum intensity of
mild or moderate. Of 33 (8.8%) patients who
experienced TEAEs that led to discontinuation,
only dizziness led to discontinuation in ≥1% of
patients [5 patients (1.3%)].
A number of TEAEs that were reported with a
low incidence are of particular relevance to

Dizziness
Headache
Diplopia
Nasopharyngitis
Convulsion
Vertigo
Back pain
Somnolence
Vomiting
Tremor
Fatigue
Contusion
Depression
Balance disorder

No. (%) patientsb (N = 376)
91
54
52
52
32
31
28
28
25
23
22
21
20
19

(24.2)
(14.4)
(13.8)
(13.8)
(8.5)
(8.2)
(7.4)
(7.4)
(6.6)
(6.1)
(5.9)
(5.6)
(5.3)
(5.1)

a

Medical Dictionary for Regulatory Activities (MedDRA) preferred term.
Patients experiencing events that started on or after the first dose of lacosamide
in the OLE (ongoing AEs from SP755 were not considered treatment emergent).
b
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patients with POS. Memory impairment was
reported by 13 patients (3.5%), cognitive disorder
by 10 patients (2.7%), and amnesia by two
patients (0.5%). One patient each discontinued
for TEAEs of memory impairment and cognitive
disorder. TEAEs related to suicide (suicidal ideation or suicide attempt) were reported by four
patients (1.1%), two of which were rated as serious and resulted in discontinuation. Weight
increased was reported as a TEAE in seven
patients (1.9%); weight decreased was reported as
a TEAE in 12 patients (3.2%), two (0.5%) of
whom discontinued due to this TEAE. Fourteen
patients (3.7%) reported rash and one patient
reported pruritic rash; of the 15 TEAEs related
to rash, one event was classified as serious and
none led to trial discontinuation.
The most common cardiac- or ECG-related
TEAE was chest pain reported in nine patients
(2.4%) (this preferred term does not differentiate
between cardiac and non-cardiac origin), two of
which were serious and none led to trial discontinuation. Four patients (1.1%) discontinued
from the trial due to five TEAEs related to
cardiac or ECG abnormalities; four were serious
(ischemia and tachycardia in one patient, ECG
QT-corrected interval prolonged, and acute
myocardial infarction) and one was not (ECG
QT-corrected interval prolonged). Three patients
(0.8%) experienced TEAEs of syncope; none was
a serious TEAE or led to discontinuation from
the trial.
Eighty-seven patients (23.1%) experienced a
total of 149 serious TEAEs. Three serious TEAEs
occurred with an incidence ≥1%: convulsion
(4.0%), epilepsy (1.9%), and status epilepticus
(1.3%). Serious TEAEs considered by the investigator to be related to lacosamide occurred in 24
patients; only convulsion (five patients) and coordination abnormal (two patients) were reported
with more than a single occurrence. Three
patients died during the trial as a result of the
following serious TEAEs: status epilepticus, subarachnoid hemorrhage, and intracranial pressure
increased in a single patient; cerebral hemorrhage;
and brain neoplasm malignant. All of the deaths
were considered not related or unlikely to be
related to trial medication by the investigator.
No clinically relevant changes in hematology,
clinical chemistry, vital signs, and body weight
were associated with long-term lacosamide. A
review of ECG data showed that long-term lacosamide was not associated with a change in heart
rate or with a prolongation of the QTc interval.
Compared with the double-blind trial baseline
(157.5  20.8 ms), there was a small increase in
140

PR interval (mean increase at Week 168:
8.4  14.5 ms); five patients (1.4%) had a QRS
duration >140 ms. The magnitude of these
changes generally did not change with increasing
duration of lacosamide exposure.
Efficacy

Seizure frequency and responder rates – Median percent reduction in 28-day seizure frequency from
double-blind baseline for the entire open-label
treatment period was 49.9%, and by 6-month
time intervals of lacosamide exposure were 45.9%
(>0–6 months), 55.2% (>6–12 months), 63.0%
(>12–18 months), 61.6% (>18–24 months), 65.3%
(>24–36 months), and 67.9% (>36–48 months).
By yearly completer cohorts, median percent
reductions in seizure frequency during the overall
open-label treatment period were 55.4% (1-year
completers), 62.3% (3-year completers), and
77.9% (5-year completers). Within each completer cohort, median percent reduction from
double-blind baseline in seizure frequency was
sustained over time (Fig. 3).
Over the entire open-label treatment period,
≥50% responder rate was 50.0% and ≥75%
responder rate was 23.7%. By 6-month time
intervals of lacosamide exposure, ≥50% responder rates were 45.7% (>0–6 months), 54.4%
(>6–12 months), 64.9% (>12–18 months), 65.3%
(>18–24 months), 65.1% (>24–36 months), and
62.8% (>36–48 months). Overall, 55.9%, 63.0%,
and 75.0% of patients in the 1-year, 3-year, and
5-year completer cohorts were ≥50% responders,
with a similar trend observed for the ≥75%
responder rate. Within all yearly completer
cohorts, the ≥50% and ≥75% responder rates
were sustained over time (Fig. 4).
Seizure-free status and percentage of seizure-free
days – In the post hoc analysis evaluating seizure
freedom by completer cohort, 24.4% (68/279) of
1-year completers, 30.0% (60/200) of 3-year
completers, and 50.0% (18/36) of 5-year completers were seizure free for ≥6 months. The median
longest duration of continuous seizure freedom
during the open-label treatment period was
49.0 days for 1-year completers, 64.0 days for
3-year completers, and 158.5 days for 5-year
completers.
For patients with SGS at double-blind baseline
and during the double-blind trial, freedom from
SGS for ≥6 months during open-label treatment
was observed in 45.4% (44/97) of 1-year completers, 53.5% (38/71) of 3-year completers, and
52.6% (10/19) of 5-year completers.
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Figure 3. Median percent reduction from baseline in seizure frequency over time by yearly completer cohort. Completer cohorts
include patients in the FAS exposed to lacosamide for the duration of the interval. Baseline is defined as the baseline phase from
the previous trial. Percent change from baseline = 100 9 ([seizure frequency – baseline seizure frequency]/baseline seizure frequency). Median reduction from baseline is presented as a positive number.

Lacosamide monotherapy – Of eight patients who
converted to lacosamide monotherapy for
≥12 months, one achieved and maintained seizure-free status for the entire 60-month trial
duration and two others maintained seizure-free
status during the final 48 and 36 months of the
trial. Of the remaining five patients, four
remained in the trial for >48 months, three of
whom were ≥50% responders.
Discussion

This long-term trial conducted in Europe and
Australia provided up to 5.5 years of exposure to
lacosamide (100–800 mg/day), demonstrating that
lacosamide was generally well tolerated in
patients with POS taking up to three concomitant
AEDs. More than half of patients (52.9%) were
still taking lacosamide after 3 years, consistent
with previous long-term OLE trials of lacosamide
(6, 7), and 40.6% remained on treatment after
5 years, although it should be noted that not all
patients had the opportunity to receive lacosamide for longer than 40 months due to the availability of commercial lacosamide in some
countries. Although 57.4% of patients discontinued lacosamide, this should be considered in light
of the refractory nature of their epilepsy. It could
be anticipated for a population among whom
36.4% had tried ≥7 lifetime AEDs that further
changes in medication would be required during
long-term follow-up.
Similar to results from shorter term doubleblind trials (3–5), nervous system events (e.g.,

dizziness and headache) were the most common
TEAEs reported with long-term lacosamide treatment. Other common TEAEs associated with
long-term treatment were related to gastrointestinal disorders and infections (e.g., nasopharyngitis). Many were not considered by the
investigators to be related to lacosamide, as they
are often reported during long-term studies.
Unlike the more controlled design of a fixeddose trial, dosage adjustments for both lacosamide (100–800 mg/day) and concomitant AEDs
were permitted during this trial to allow investigators to optimize each patient’s treatment regimen based on their clinical judgement, and this
may have had safety implications that differed
from the original double-blind trials. Comprehensive evaluation of laboratory assessments, vital
sign measurements, and body weight did not
reveal any clinically relevant abnormalities associated with long-term lacosamide.
Treatment-emergent AEs of particular relevance to patients with POS were also reported,
although the absence of a comparator in this
trial or an epidemiologically similar population
for comparison limits the ability to draw definitive conclusions. Specifically, memory impairment, cognitive disorder, increased/decreased
weight, rash, and suicide-related TEAEs were
each reported by <5% of patients. Although the
mechanism of action is not known, AEDs as a
drug class may be associated with increased risk
of suicidal behaviors and ideation (8). Considering the duration of lacosamide exposure in this
study, the incidence of suicide-related TEAEs
141
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Figure 4. ≥50% and ≥75% respondersa over time by yearly completer cohortb. aResponders were defined as patients with at least
a 50% or at least a 75% reduction in 28-day seizure frequency during the time interval specified from baseline of the previous
trial. bPercentages based on the number of patients in the completer cohort with an evaluable responder status during the specified time interval.
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was consistent with that expected in this population (9).
Treatment-emergent AEs that led to discontinuation during this trial indicated that no potential
safety issues emerge from short-term to long-term
lacosamide treatment, with dizziness the most
commonly cited TEAE that led to discontinuation. Acknowledging the limitations of crossstudy comparisons, the rate of discontinuation
due to AEs in this trial fell within the range
observed in other AED OLE studies of 1–8 years
in duration (6, 7, 10–14). It is difficult to discern
differences in tolerability by lacosamide dosage,
as discontinuations were analyzed by modal dosage rather than dosage at withdrawal.
Despite being a difficult-to-treat patient population, half of the patients experienced ≥50%
reductions in 28-day seizure frequency, and
nearly a quarter experienced ≥75% reductions
during the open-label treatment period. Patient
withdrawals due to lack of efficacy in studies with
this type of design can create an ‘enriched’ population that appears to show increased efficacy
over time. To address this issue, data were evaluated by completer cohorts to facilitate evaluation
of only patients who completed treatment of the
same duration (1, 3, or 5 years). In these analyses, seizure reduction was generally maintained
over time (decreased sample size of the longer
duration cohorts notwithstanding). In addition,
up to 50% of patients in yearly completer cohorts
attained meaningful periods of seizure freedom
(≥6 months; any seizure type). Up to 54% of the
patients enrolled in this OLE trial who experienced SGS during baseline and post-baseline of
the double-blind trial achieved freedom from
SGS for ≥6 months, indicating that even more
severe seizure types could be well managed in
these patients. Because the open-label design and
flexible dosing of both lacosamide and concomitant AEDs limit data interpretation, efficacy
results should be considered descriptive only, as
improvements in some patients may have been
attributable to changes in concomitant AEDs.
In summary, data from this OLE support the
use of lacosamide as a long-term (up to 5.5 years)
adjunctive treatment for POS in patients taking
up to three concomitant AEDs. Long-term lacosamide was generally well tolerated, and, for most
patients within each yearly completer cohort, seizure reduction was maintained over time.
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