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Abstract. The present observational, multicenter, retrospective
study investigated the efficacy and tolerability of lacosamide
in controlling secondary epileptic seizures in patients with
brain tumors in Spain. Data from the medical records of
patients =18 years of age with brain tumors, who had received
at least one dose of lacosamide for seizure management
between July 2013 and November 2013, were collected. The
primary and secondary objectives of the present study were
to assess the effectiveness and tolerability of lacosamide. Data
from 39 patients (mean age, 54.1 years; 66.7% male) were
collected, where the two main reasons for initiation of lacos-
amide treatment were the lack of efficacy of other antiepileptic
drugs (in 76.9% of patients) and the presence of adverse
events (12.8%) associated with other antiepileptic drugs. At
the initiation of treatment, patients received a mean lacos-
amide dose of 138.5+68.3 mg/day. At 6 months, lacosamide
had significantly reduced the mean number of seizures from
26.4 (standard deviation [SD], 50.4) seizures for the 6 months
prior to lacosamide initiation to a mean of 9.4 (SD, 22.8)
seizures during the 6 months subsequent to lacosamide initia-
tion; P<0.001. Lacosamide was generally well tolerated; of
the 25 patients who had complete safety data available at a
6-month follow-up, 3 patients (12%) reported an adverse event,
including dizziness, asthenia, instability and irritability. The
present retrospective analysis suggested that lacosamide is an
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effective and well-tolerated treatment in patients experiencing
seizures due to brain tumors. Additional prospective studies
with a larger patient population and randomized trial design
are warranted.

Introduction

Epileptic seizures are a frequent and limiting complication in
patients with brain cancer that can also occur in patients with
systemic cancer (1-5). In total, <50% of patients with brain
tumors are expected to have an epileptic seizure during the
course of their disease (4). Seizure management is crucial
in primary and metastatic brain tumors, but may be compli-
cated (6). The main treatments available are antiepileptic drugs
(AEDs). In patients with brain tumors who are experiencing
seizures, the adverse events (AEs) and drug interactions asso-
ciated with traditional AEDs are observed more frequently,
compared with in the general population of patients with
epilepsy (6,7). A number of the traditional AEDs interact
with corticosteroids, a universal treatment for brain tumors,
reducing their efficacy (8-10). Certain AEDs also interact with
cytochrome P450, causing the accelerated metabolism of the
majority of chemotherapeutic agents (11,12). Furthermore, the
metabolism of AEDs can be altered by corticosteroids and
chemotherapies, leading to under- and overdosing (13,14).
Therefore, it is essential to identify an AED that has proven
efficacy, low and/or manageable toxicity with low drug-drug
interactions and is easy to titrate.

Lacosamide is a third-generation AED that selectively
enhances the slow inactivation of voltage-gated sodium chan-
nels (15). The drug is approved in the USA and EU for use as
an adjunctive therapy, and in the USA for use as monotherapy
in the treatment of focal epilepsies. The efficacy and toler-
ability of lacosamide is well established (16-18). Lacosamide
has a favorable pharmacokinetic profile with low protein
binding and a low potential for drug-drug interactions (15),
and is available as an intravenous formulation.

To date, few studies have investigated the use of lacos-
amide in patients with epileptic seizures due to brain tumors.



4094

However, there is data from routine clinical practice that
suggests promising efficacy and tolerability in this patient
population: A retrospective chart review of 70 patients with
brain tumors in the USA found that lacosamide was well toler-
ated and demonstrated effectiveness when used as an add-on
AED treatment (19). The aim of the present study was to inves-
tigate the efficacy and tolerability of lacosamide in controlling
epileptic seizures in patients with brain tumors in Spain.

Materials and methods

Study design and patients. This observational retrospec-
tive study was conducted at six centers in Spain: Hospital
Provincial de Castellén (Castellén), Hospital 12 de Octubre
(Madrid), Hospital General de Castellén (Castellon), Hospital
Universitario Rey Juan Carlos (Madrid), University Hospital
La Fe (Valencia) and Hospital Universitario Fundacién
Alcorcén (Madrid). Data from patients =18 years of age
who had received at least one dose of lacosamide for seizure
management were collected. Criteria for study eligibility
depended upon the attending neurologist's criteria, and
included at least one convulsive seizure episode due to a
brain tumor and subsequent placement on lacosamide as an
anticonvulsant treatment. Resistance to previous AEDs was
established following routine clinical practice procedures at
each study center. Epilepsy was diagnosed based on the physi-
cian's clinical experience and symptoms indicative of epilepsy.
All patients (or their guardian) provided written informed
consent prior to inclusion in the present analysis. Patients were
excluded if they were receiving any experimental drug other
than lacosamide. The present study was conducted according
to the principles of the Declaration of Helsinki and the study
protocol was reviewed and approved by the Ethics Committee
of Hospital Provincial de Castellén (Castellon, Spain).

Data collection. Data was collected by reviewing the medical
records of patients and included patient demographics (age,
gender, comorbidities, smoking status), tumor histology, func-
tional status [as per the Eastern Cooperative Oncology Group
criteria (20)], cancer treatment, seizure type, mean number of
seizures and the number of previous and concomitant AEDs.

Treatment outcomes. The primary objective was to assess the
effectiveness of lacosamide in patients with secondary epileptic
seizures by comparing the number of seizures experienced by
the patient prior to and subsequent to lacosamide treatment
(at 3 and 6 months). An additional measure of efficacy was
the need to progress to combination AED therapy [lacos-
amide + other AED(s)] to achieve seizure control. The
secondary objective was to assess the tolerability of lacos-
amide (via reported AEs). The efficacy population included
all patients who were still receiving lacosamide treatment at
3 months. All patients who received at least one dose of lacos-
amide during the study were included in the safety analysis.
A subgroup analysis was performed to determine the efficacy
and safety of lacosamide in patients who experienced a lack of
efficacy from previous AEDs.

Statistical analysis. Statistical analyses for the present study
were performed using the software package SAS version 9.3
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(SAS Institute Inc., Cary, NC, USA). All variables were
analyzed by summary statistical methods. For continuous
variables, descriptive statistics including the arithmetic mean,
standard deviation (SD), median, interquartile range and the
minimum and maximum values were used. Continuous vari-
able data were collected at the baseline, and at 3 and 6 months.
For qualitative variables, absolute and relative frequency tables
were generated. Continuous variables were assessed using the
Student's t-test or the Wilcoxon signed-rank test when variables
did not meet the normality criteria. For categorical variables,
P-values were calculated using the ¥ test, or the Fisher's exact
test when the criteria for the y? test were not fulfilled. P<0.05
was considered to indicate a statistically significant difference.

Considering the patient characteristics, it was assumed that,
following 3 months of lacosamide treatment, 16% of patients
would exhibit a =50% decrease in the number of seizures.
Based on this, a total of 47 evaluable patients were required
to achieve an accuracy of 10%, assuming a confidence level
of 95%. Another hypothesis examined in the present study
was that lacosamide would produce a decrease of ~30% in
the number of seizures with an estimated standard devia-
tion of 60%. A sample of 46 patients was required to detect
these differences as statistically significant using a Wilcoxon
signed-rank test paired with a power of 90%. However, only
39 patients were found eligible for the present study.

Results

Patient characteristics. Between July 2013 and November 2013,
data from 39 patients with a brain tumor-associated epileptic
seizure who had received lacosamide as an anticonvulsant
were collected and included in the present analysis. The
patients were distributed across the six medical centers as
follows: Hospital Provincial de Castellén, n=8; Hospital 12 de
Octubre, n=11; Hospital General de Castellon, n=2; Hospital
Universitario Rey Juan Carlos, n=6; Hospital Universitari
i Politecnic La Fe, n=4; Hospital Universitario Fundacién
Alcorcén, n=8. Patients had a mean age of 54.1+13.8 years and
66.7% were male (Table I). The majority of patients (n=30;
76.9%) presented with a single brain lesion, and multiple
brain lesions were reported in 9 (23.1%) patients. Prior to the
initiation of lacosamide treatment, patients had experienced a
mean of 21.8 seizures (range, 0-200; SD 43.4) in the previous
3 months. The most common type of seizure experienced prior
to treatment was a simple partial seizure. Of the 39 patients
included in the study, 3- and 6-months of data were available
for 33 (84.6%) and 26 (66.7%) patients, respectively (Table II).
The reasons for the unavailable 6-month data in 13 patients
were: Cancer-associated mortality (n=7; 53.8%); change of
address (n=2); data not recorded (n=2); withdrawal from the
study prior to completion (n=1); and lacosamide treatment
withdrawn due to a lack of effectiveness (n=1). A total of
30 patients were eligible for the subgroup analysis (Table I),
from which 19 patients (63.3%) completed the study. The
reasons for the unavailability of 6-month data in the subgroup
were: Cancer-associated mortality (n=7), withdrawal from the
study prior to completion (n=3), and lost to follow-up (n=1).

Lacosamide treatment. The main reason for the initiation
of lacosamide treatment was the inefficacy of other prior
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Table I. Baseline characteristics and demographics.
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Characteristics®

Main study (n=39)

Subgroup analysis (n=30)

Mean + SD age, years
Male, n (%)
Smoking status, n (%)
Smoker
Ex-smoker

Type of brain lesion, n (%)
Single
Multiple

Location of brain tumor, n (%)
Right
Left
Bilateral

Specific location of brain tumor, n (%)
Lobar
Callosum lobar + body
Lobar + ganglia basal
Other
Lobar + other
Tumor type, n (%)
Primary
Metastases

Type of primary tumor in case of metastases, n (%)
Breast
Lung®
Colon
Melanoma

Histological diagnosis, n (%)
Astrocytoma
Oligodendroglioma
Oligoastrocytoma
Ependymoma
Meningioma

Type of secondary seizure, n (%)
Post-traumatic
Neoplastic

Status epilepticus, n (%)
Convulsive
Non-convulsive

Type of seizure, n (%)
Generalized
Simple partial
Complex partial
Generalized + simple partial
Generalized + complex partial
Generalized + simple partial + complex partial

Previous AED, n (%)
Phenytoin
Valproic acid
Carbamazepine
Oxcarbazepine

54.1+13.8
26 (66.7)

8 (21.1)
9 (23.7)

30 (76.9)
9(23.1)

16 (42.1)°
16 (42.1)°
6 (15.8)°

32 (84.2)°
2(5.3)
2(5.3)

1 (2.6)
1(2.6)

31 (81.6)
7(18.4)

1(2.6)
4(10.3)
1(2.6)
1(2.6)

17 (43.6)
8 (20.5)
1(2.6)
1(2.6)
1 (2.6)

1(2.6)
38 (97.4)
10 (25.6)
7(17.9)

3(7.7)

5(13.5)
22 (59.5)
3(8.1)
3(8.1)
12.7)
3(8.1)

7¢ (18.0)
11 (282)
5(12.8)
2(5.1)

52.9+13.9
22 (733)

5(17.2)
9 (31.0)°

22 (733)
8 (26.7)

13 (44.8)"
11 (37.9)
5(17.2)

25 (86.2)°
2 (6.9)
1 (35)
135y

22 (75.9)

7 4.1y

1 (14.29)
4(57.1)
1(14.29)
1(14.29)

2 (10.0)
5(25)
1(5.0)
1(5.0)
1(5.0)

1(33)
29 (96.7)
7(233)
5(714)
2 (28.6)

2 (7.1
18 (64.3)°
2 (7.1)°
3 (10.7)
1 (3.6)°
2 (7.1)¢

5(16.7)
8 (26.7)
3 (10.0)
2(6.7)
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Table I. Continued.
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Characteristics® Main study (n=39) Subgroup analysis (n=30)
Levetiracetam 34 (87.2) 27 (90.0)
Gabapentin 1(2.6) 1(3.3)
Topiramate 1(2.6) 1(3.3)
Eslicarbazepine acetate 2(5.1) 2(6.7)

Comorbidities, n (%)

Hypertension 11 (29.7) 9(32.1)
Dyslipidemia 7(18.4) 6 (20.7)
Diabetes 3(8.3) 3(11.1)

2All values are numbers (proportion of patients) unless otherwise stated. "Data was unavailable for 1 patient. “Includes neuroendocrine lung
cancer, non-small cell lung cancer and lung cell adenocarcinoma. ‘Data was unavailable for 2 patients. °A number of patients received more
than one AED at baseline. AED, antiepileptic drug; SD, standard deviation.

AEDs (76.9% of patients), followed by a lack of tolerance to
previous AEDs (12.8%). At the initiation of treatment, patients
received a mean dose of 138.5+68.3 mg/day of lacosamide.
The majority (66.7%) of patients initiated treatment at a dose
of 100 mg/day. The most commonly used AEDs at the initia-
tion of lacosamide treatment were levetiracetam (84.6% of
patients) and valproic acid (20.5%).

While receiving lacosamide, nine patients modified their
lacosamide treatment; seven due to a lack of efficacy and two
due to AEs. Of these, lacosamide was discontinued in one
patient due to dermal toxicity, which improved subsequent to
the discontinuation of lacosamide. The remaining lacosamide
modifications were an increase in dose. Two patients reported
a lack of efficacy with lacosamide and one other patient
reported unacceptable AEs; however, the dose of lacosamide
those patients received remained unchanged.

In the subgroup analysis, the mean dose of lacosamide
was 123.3+£55.29 mg/day, with the majority of patients (70%)
receiving an initial dose of 100 mg/day. The most frequently
used AEDs with lacosamide in the subgroup were leveti-
racetam (93.33%) and valproic acid (23.33%).

Concomitant medications. Table 111 depicts the concomitant
treatments received by the patients during the study period.
The most common concomitant AED administered during
the present study with lacosamide treatment was leveti-
racetam (94.3% of patients). A total of 8 patients modified
their concomitant AEDs over the study period. A total of
4 patients reduced their levetiracetam dose; 1 patient discon-
tinued carbamazepine and reduced their dose of valproic acid;
1 patient initiated treatment with eslicarbazepine acetate and
carbamazepine (which was later discontinued); 1 patient initi-
ated treatment with valproic acid; 1 patient reduced the dose
of valproic acid.

A total of 18 patients also received concomitant treatment
with a corticosteroid during the study period (Table III).
Patients who received dexamethasone modified their
concomitant treatment: 5 patients reduced their dose and
1 patient increased the dose. No additional modifications to
the concomitant corticosteroid treatment were made during

the study period. No drug-interaction between lacosamide and
radiotherapy, or lacosamide and chemotherapy was observed.

In the subgroup analysis, all patients received lacosamide
in combination with another drug. The numbers of concomi-
tant treatments used were 1, 2, 4 and 6 in 60, 33.33, 3.33 and
3.33% of patients, respectively. A total of 29 patients (96.7%)
received levetiracetam and lacosamide. Table III details the
anticancer therapy received by each of the patients included in
the subgroup analysis. No interaction between lacosamide and
chemotherapy or radiotherapy was reported.

Treatment effectiveness. The number of seizures from the
initiation of treatment to 3 months [mean 6.8, SD 19.8; median
0.0 (range 0.0-100.0)] was significantly lower compared with
the number of seizures in the 3 months prior to lacosamide
initiation [mean 22.9, SD 44.5; P<0.0001; Fig. 1; median 3.0
(range 0.0-200.0)], for the 33 patients with data available
after 3 months of treatment. The majority of seizures expe-
rienced in the first 3 months of lacosamide treatment were
simple partial seizures followed by complex partial seizures.
No patient experienced generalized seizures in the first
3 months of lacosamide treatment (Fig. 1). Similar results
were observed after 6 months. Compared with the 6 months
prior to lacosamide initiation, there was a significant reduc-
tion in total seizures at 6 months [prior to treatment, mean
26.4, SD 50.4, median 4.0 (range 0-200); at 6 months, mean
9.4, SD 22.8, median 0.5 (range 0-100); difference in means
P<0.0001; Fig. 2].

Subsequent to 3 and 6 months of lacosamide treatment,
the majority of patients exhibited a reduction in the number
of seizures they experienced (72.7 and 56.5% of patients,
respectively), with 87.5 and 84.6% of patients experiencing a
reduction in seizure frequency of =50%. Furthermore, at the
end of the study period, 14 patients (53.8%) reported having no
seizures during treatment.

At 3 months, only 5 patients (15.2%) demonstrated no
reduction in their seizure frequency following lacosamide
initiation, and 4 patients (12.1%) had an increase in seizure
frequency. Of these 9 patients who did not respond to lacos-
amide therapy, 3 were revealed to have cancer progression.
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Table II. Histological diagnosis, oncology treatment and the number of seizures reported in the study patients prior to and
subsequent to lacosamide treatment.

Seizures of the

Seizures during

Seizures during

Case Histological Oncology 3 months prior first 3 months months 3-6
no. diagnosis treatment to treatment, n of treatment, n of treatment, n
1 Glioblastoma - 2 0 -
2 Glioblastoma Other 0 0 0
3 Pulmonary neuroendocrine tumor Radiotherapy 2 0 -
4 Non-small cell lung cancer - 3 - -
5 Pulmonary adenocarcinoma Other 3 5 -
6 Melanoma - 3 - -
7 Glioblastoma - 3 0 -
8 Glioblastoma - 3 0 -
9 Oligodendroglioma grade II Chemotherapy 7 60 58
10 Glioblastoma - 12 4 8
11 Oligodendroglioma grade I11 Chemotherapy 1 0 1
12 - - 2 0 0
13 Glioblastoma Other 27 3 -
14 Astrocytoma grade II Radiotherapy 93 0 6
15 Glioblastoma - 0 0 0
16 Astrocytoma grade II Other 6 0 -
17 Glioblastoma Other 34 5 -
18 Oligodendroglioma grade I11 Chemotherapy 0 0 1
19 Glioblastoma - 0 0 0
20 High grade glioma - 90 0 0
21 - - 1 5 2
22 Oligodendroglioma Radiotherapy, 1 1 4
Chemotherapy
23 Frontal parietal oligodendroglioma Chemotherapy - - 6
24 Oligodendroglioma IL 1P 19Q Chemotherapy 3 0 0
25 Infiltrating ductal breast cancer Radiotherapy 3 0
26 Non-small cell lung cancer Radiotherapy, 2 - -
Palliative care
27 Right frontal glioblastoma - - - -
28 Ependimoma Other 12 5 -
29 Glioma grade II Radiotherapy 200 12 12
30 - Radiotherapy, - - -
Chemotherapy
31 - - 4 0 0
32 Astrocytoma grade II Other 63 0 12
33 Glioblastoma - 3 2 0
34 Oligodendroglioma grade II Other 130 100 100
35 Oligodendroglioma grade II Other 15 1 0
36 Oligoastrocytoma grade II - 4 0 0
37 Colon Palliative care 3 0 0
38 Glioblastoma - 20 13 -
39 Meningioma Other 10 4 15

Overall, 10 patients were considered to have disease progres-

treated with levetiracetam (n=6), lacosamide (n=4), valproic

sion during the study, the 7 patients who succumbed to the  acid (n=6) phenytoin (n=3) and clonazepam (n=1).

cancer and aforementioned 3 patients. In the subgroup analysis, the mean number of seizures
Finally, during the study, 10 patients experienced status  following 3 months of lacosamide treatment (mean 8.9,

epilepticus (7 convulsive and 3 non-convulsive) and were  SD 22.5) was significantly lower compared with the mean
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Table III. Concomitant treatments received during the 6 months
of lacosamide treatment.

Main Subgroup
study, analysis,
Treatment n (%) n (%)
Surgery only 7(17.9) -
Radiotherapy + chemotherapy* 6(15.4) 5(16.7)
Chemotherapy only* 11 (28.2) 13 (43.3)
Radiotherapy only* 6(154) 3(10.0)
None 16 (41.0) 9(30.0)
Chemotherapies received
during the study
Temozolomide 19 (48.7) -
Bevacizumab 5(12.8) -
Dacomitinib 3(7.7) -
Carboplatin 1(2.6) -
Carmustine 1(2.6) -
Fotemustine 1(2.6) -
Irinotecan 1(2.6) -
Lomustine 1(2.6) -
Paclitaxel 1(2.6) -
Pamidronic acid 1(2.6) -
Procarbazine 1(2.6) -
Vincristine 1(2.6) -
Corticosteroids received -
during the study
Dexamethasone 16 (41.0) -
Prednisolone 1(2.6) -
Fluticasone 1(2.6) -
Lacosamide monotherapy 4(10.3) -
Lacosamide + one AED 20 (51.3) -
Lacosamide + levetiracetam 19 (48.7) -
Lacosamide + carbamazepine 1(2.6) -
Lacosamide + two AEDs 13 (33.3) -
Lacosamide + levetiracetam 12 (30.8) -
Lacosamide + valproic acid 8(20.5) -
Lacosamide + phenytoin 3(7.7) -
Lacosamide + carbamazepine 2(5.1) -
Lacosamide + eslicarbazepine 1(2.6) -
acetate
Lacosamide + four AEDs 2(5.1) -

“Includes patients with or without surgery as part of the anticancer
treatment. AEDs, antiepileptic drugs.

number of seizures at the baseline (mean 27.4, SD 49.1;
P<0001). The median number of seizures at 3 months was 2.0
(range 0.0-100.0) vs. 6.0 (range 0.0-200.0) at baseline. The
majority of seizures experienced subsequent to 3 months of
treatment were partial seizures followed by partial complex
seizures. No generalized seizures were reported at 3 months
subsequent to lacosamide treatment. After 3 months of lacos-
amide treatment, 80% of patients exhibited a decrease in the
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Figure 1. Mean number of seizures in the 3 months prior to, and during the
3 months of lacosamide treatment in patients experiencing epileptic seizures
due to a brain tumor (n=33). Numbers above the bars indicate the difference
from the baseline and the corresponding P-value (calculated using the ¥ test).
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Figure 2. Mean number of seizures in the 6 months prior to, and during the
6 months of lacosamide treatment in patients experiencing epileptic seizures
due to a brain tumor (n=26). Numbers above the bars indicate the difference
from the baseline and the corresponding P-value (calculated using the %> test).
NS, not significant.

number of seizures, with >50% of reduction observed in 85%
of these patients. Similarly, after 6 months of lacosamide
treatment, the number of seizures (mean 12.2, SD 26.6)
was lower compared with those reported at baseline (mean
32.9, SD 56.8; P=0.0004). The median number of seizures at
6 months was 0.0 (range 0.0-100.0) vs. 6.5 (range 0.0-200.0)
at baseline. In addition, after 6 months of treatment,
68.75% of patients exhibited a reduction in the number of
seizures, with 81.82% of these patients reporting a >50%
reduction.

Safety. Lacosamide was generally well tolerated. Of the
25 patients who had complete safety data available at the 6-month
follow-up, 3 patients (12%) reported an AE, including dizziness
(n=1), asthenia (n=2), instability (n=1), irritability (n=1) and leg
edema (n=1). None of these events were considered severe. No
neurocognitive deficits, cardiac adverse effects or liver function
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test abnormalities were reported with the lacosamide treatment.
Furthermore, no AEs were reported that were considered to be
associated with anticancer-treatment. The subgroup analysis
also demonstrated that lacosamide treatment was well tolerated
over the 6-month treatment period.

Discussion

This non-interventional, observational retrospective analysis
investigated the effectiveness and safety of lacosamide for the
treatment of epileptic seizures due to brain tumors. The find-
ings demonstrated that lacosamide significantly reduced the
total number of seizures and was well tolerated in this patient
population.

In the present study, lacosamide significantly reduced
the mean number of seizures experienced over a 6-month
period by a mean of 18.1 events. A large majority of patients
in the current study had a reduction in the number of seizures
they experienced, with 84.6% of patients experiencing a
reduction in seizure frequency of =50% after 6 months of
lacosamide treatment. Furthermore, at the end of the study
period, 14 patients (40.0%) reported having no seizures
whilst receiving lacosamide treatment. These efficacy results
are consistent with those of clinical trials of lacosamide in
patients with epilepsy, which previously demonstrated that
lacosamide effectively reduces seizure frequency compared
with a placebo (16-18,21). It is noteworthy that the 50%
responder rate observed in this study was larger compared
with those reported in the major phase III trials of lacosamide
(33-41.2% of patients), despite larger doses of lacosamide
administered in the phase III trials. However, it is impor-
tant to note that the patients included in the phase III trials
were more refractory to treatment (with a mean duration of
epilepsy of 23 years) compared with the patients included in
the present study.

In the present study, lacosamide was generally well toler-
ated, with only 3 patients (12%) reporting an AE over the
6-month treatment period. The AEs reported in this study
included dizziness, asthenia, instability, irritability and leg
edema. These results are consistent with clinical trials of
lacosamide in patients with epilepsy, which indicated that
the most common AEs associated with lacosamide involve
the nervous or gastrointestinal systems, and include dizzi-
ness, headache, fatigue, nausea and diplopia (16-18,22,23). The
present study had a lower frequency of AEs compared with
that reported in clinical trials (range, 70-80% of patients who
received 200 or 400 mg of lacosamide/day) (22,23); however,
the smaller number of patients may explain this. Notably, none
of the neurocognitive deficits typically associated with the use
of AEDs in patients with brain tumors were reported (24).
Furthermore, no cardiac adverse effects or liver function test
abnormalities were reported following lacosamide treatment.

To the best of our knowledge, only a limited number of other
studies have investigated the efficacy and safety of lacosamide
in a similar patient population (19,25). The findings of the
present study are in accordance with the results of the retrospec-
tive analysis conducted by Saria et al (19), which investigated
the efficacy and safety of lacosamide as an add-on AED in
70 patients with primary brain tumors who received lacosamide
for seizure activity. Similar to the present study, Saria er al (19)
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demonstrated that lacosamide was effective and reduced the
frequency of seizures in ~66% of patients; lacosamide was addi-
tionally demonstrated to be well tolerated, with 77% of patients
in the study reporting no toxicity (19). Maschio et al (25)
published a preliminary report of the efficacy and tolerability
of lacosamide as an add-on therapy in 14 patients with brain
tumor-associated epilepsy. The results from the present study
were consistent with the findings of Maschio et al, which
indicated that lacosamide was effective and well tolerated (25).
Therefore, in the present patient population, lacosamide may
provide a valid alternative to other AEDs as an add-on therapy.

In patients with epilepsy due to brain tumors, the ideal AED
would provide complete seizure control while avoiding signifi-
cant AEs and drug-drug interactions, particularly as patients
with brain tumors are often receiving treatments for their
cancer and experiencing chemotherapy-associated AEs (2).
However, there is a high risk of drug-drug interactions between
anticancer agents and AEDs, particularly when using traditional
enzyme-inducing AEDs (26). However, since the advent of
second- and third-generation AEDs, a number of newer AEDs
have demonstrated reduced drug-drug interactions, including
lacosamide, gabapentin, levetiracetam and pregabalin (27).
Based on the reported interactions of lacosamide with AEDs
and other drugs, and its pharmacokinetic profile, we hypothe-
size that lacosamide may be an ideal anticonvulsant for patients
with brain tumors. The results of the present study support this
hypothesis, particularly as no serious drug interactions were
observed during the follow-up period.

There are a number of restrictions to the present study,
including the inherent limitations of the retrospective,
non-controlled study design. Due to the small sample size, the
confidence intervals around the point estimates obtained were
correspondingly large. Also, the effect of tumor status and
concomitant tumor treatment on the reduction in the number
of seizures during 6 months of lacosamide treatment cannot be
ruled out. As aforementioned, the efficacy and tolerability of
lacosamide has been well established in a large group of patients
with partial-onset seizures enrolled in three, randomized,
multicenter placebo-controlled clinical trials (16-18). However,
little information on the use of lacosamide in patients with
brain cancer is available; thus, the present study was designed
to clarify the efficacy and safety of lacosamide in this group of
patients. While this is a retrospective study without a control
group, data obtained in this analysis provides useful information
on the efficacy and tolerability of lacosamide in patients with a
high level of morbidity that are receiving multiple drugs and are
thus susceptible to drug-interaction complications.

In conclusion, epilepsy is an important risk factor for
long-term disability in patients with brain tumors. The present
retrospective analysis suggests that lacosamide is an effective
and well-tolerated treatment for patients with brain tumors who
experience seizures, and additional prospective studies with
a larger patient population and randomized trial design are
warranted.
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