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Abstract

Objective: A large-scale, double-blind trial (SP0993; NCT01243177) demonstrated
that lacosamide was noninferior to controlled-release carbamazepine (carbamaze-
pine-CR) in terms of efficacy, and well tolerated as first-line monotherapy in patients
(=16 years of age) with newly diagnosed epilepsy. We report primary safety outcomes
from the double-blind extension of the noninferiority trial (SP0994; NCT01465997)
and post hoc analyses of pooled long-term safety and efficacy data from both trials.
Methods: Patients were randomized 1:1 to lacosamide or carbamazepine-CR.
200/400/600 mg/d;
400/800/1200 mg/d) based on seizure control. Eligible patients continued rand-

Doses were escalated (lacosamide: carbamazepine-CR:
omized treatment in the extension. Primary outcomes of the extension were treat-
ment-emergent adverse events (TEAESs), serious TEAEs, and discontinuations due to
TEAESs. Post hoc analyses of data from combined trials included 12- and 24-month
seizure freedom and TEAEs by number of comorbid conditions.

Results: A total of 886 patients were treated in the initial trial and 548 in the exten-
sion; 211 of 279 patients (75.6%) on lacosamide and 180/269 (66.9%) on carba-
mazepine-CR completed the extension. In the extension, 181 patients (64.9%) on
lacosamide and 182 (67.7%) on carbamazepine-CR reported TEAEs; in both groups,
nasopharyngitis, headache, and dizziness were most common. Serious TEAEs were
reported by 32 patients (11.5%) on lacosamide and 22 (8.2%) on carbamazepine-CR;
12 (4.3%) and 21 (7.8%) discontinued due to TEAEs. In the combined trials (median
exposure: lacosamide 630 days; carbamazepine-CR 589 days), Kaplan-Meier esti-
mated proportions of patients with 12- and 24-month seizure freedom from first dose
were 50.8% (95% confidence interval 46.2%-55.4%) and 47.0% (42.2%-51.7%) on
lacosamide, and 54.9% (50.3%-59.6%) and 50.9% (46.0%-55.7%) on carbamazepine-
CR. Incidences of drug-related TEAEs and discontinuations due to TEAEs increased

by number of comorbid conditions and were lower in patients on lacosamide.
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1 | INTRODUCTION
Antiepileptic drug (AED) monotherapy is the preferred op-
tion for initial treatment of epilepsy in newly diagnosed pa-
tients because of better tolerability than polytherapy and a
reduced potential for drug-drug interactions.' Lacosamide is
a third-generation AED, which is approved as adjunctive and
monotherapy for patients (>4 years of age) with focal (partial-
onset) seizures in the European Union (EU), the United States,
and other countries.*” Efficacy and safety of lacosamide as
adjunctive therapy were established in three randomized, dou-
ble-blind, placebo-controlled trials.*® In the corresponding
long-term open-label extension trials, adjunctive lacosamide
was generally well tolerated and efficacy was maintained.””
Monotherapy approval of lacosamide in the EU was
based on the results of a large-scale, double-blind trial, which
demonstrated that lacosamide was noninferior to controlled-
release carbamazepine (carbamazepine-CR) and was well
tolerated as first-line monotherapy in patients with newly
diagnosed epilepsy.10 A double-blind extension of the nonin-
feriority trial was performed to obtain data on the long-term
safety of lacosamide and carbamazepine-CR monotherapy,
and to allow eligible patients to continue to receive their
randomized treatment while maintaining blinding until da-
tabase lock of the initial trial. We report primary safety data
from the extension trial, in addition to post hoc analyses that
explored clinically relevant long-term safety and efficacy
outcomes during the combined double-blind period in both
trials. Long-term safety outcomes included an analysis of tol-
erability by number of comorbid conditions.

2 | METHODS

2.1 |

SP0993 (ClinicalTrials.gov: NCT01243177) was a phase
3, randomized, double-blind, noninferiority trial conducted
between April 2011 and August 2015."° Patients 16 years
of age or older were enrolled if they had newly or recently
diagnosed epilepsy with unprovoked focal seizures (sim-
ple partial, complex partial, or partial evolving to second-
arily generalized with clear focal origin, according to the
International Classification of Epileptic Seizures, 1981)'' or

Double-blind noninferiority trial

Significance: Long-term (median ~2 years) lacosamide monotherapy was efficacious
and generally well tolerated in adults with newly diagnosed epilepsy. Seizure free-

dom rates were similar with lacosamide and carbamazepine-CR.

antiepileptic drug, comorbidity, lacosamide monotherapy, tolerability

Key Points

e Long-term outcomes from a double-blind noninferi-
ority trial and double-blind extension trial, including
analyses of tolerability by number of comorbidities

e In the extension trial, fewer patients treated with
lacosamide than with carbamazepine-CR had any
treatment-emergent adverse events (TEAEs) con-
sidered drug-related by the investigator or discon-
tinued due to TEAEs

e In the combined trials, treatment retention was
high, and Kaplan-Meier estimated 12- and 24-
month seizure freedom was similar on lacosamide
and carbamazepine-CR

e Drug-related TEAEs and discontinuations due to
TEAEs increased with a higher number of comor-
bidities; and were lower in patients on lacosamide
than in patients on carbamazepine-CR

e Long-term lacosamide monotherapy was effica-
cious and well tolerated over a median of ~2 years
of treatment in adult patients with newly diagnosed

epilepsy

generalized tonic-clonic seizures (without clear focal or gen-
eralized onset). Patients were required to have at least two
unprovoked seizures in the previous 12 months, with at least
one in the previous 3 months. Patients were excluded if they
had any medical or psychiatric condition, which, in the opin-
ion of the investigator, could have jeopardized their health or
compromised their ability to participate in the trial. 10
Patients were randomized 1:1 to lacosamide or carba-
mazepine-CR. Following uptitration and stabilization at the
first target dose (lacosamide: 200 mg/d; carbamazepine-CR:
400 mg/d), patients entered a 6-month assessment period
(Figure S1). If a seizure occurred, the dose was escalated to
the second target dose (lacosamide: 400 mg/d; carbamaz-
epine-CR: 800 mg/d) and the patient started a new 6-month
assessment period. If a further seizure occurred, the dose was
escalated to the third target dose (lacosamide: 600 mg/d; car-
bamazepine-CR: 1200 mg/d). If seizures were not controlled at
the third target dose, the patient was withdrawn from the trial.
Patients who remained seizure-free during the 6-month
assessment period continued into a 6-month maintenance
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period on their last assessed dose. During the assessment and
maintenance periods, patients who escalated to the second or
third target dose could undergo one dose reduction (100 mg/d
lacosamide or 200 mg/d carbamazepine-CR) if they were un-
able to tolerate the increased dose. These patients could not
be returned to the higher target dose or have further uptitra-
tion in case a new seizure occurred.

2.2 | Double-blind extension trial

Eligible patients from the initial noninferiority trial could
continue on their randomized treatment in a phase 3, mul-
ticenter, double-blind, double-dummy, extension trial
(SP0994; NCT01465997), conducted between May 2012
and January 2017 at 149 sites in 29 countries in Europe,
North America, and the Asia Pacific. Patients were eligible
for the extension trial if they had remained seizure-free and
completed the 6-month maintenance period of the initial
trial, or had experienced one or more seizures during the 6-
month maintenance period while on the first or second target
dose. A small number of patients (<2%) transferred to the
extension trial as result of a protocol amendment aimed to
define the completion date of the initial trial. Patients were
excluded if they had experienced a seizure at the third tar-
get dose during the initial trial, had met a withdrawal cri-
terion for the initial trial, were experiencing an ongoing
serious adverse event, or were receiving any investigational
drugs or experimental devices in addition to lacosamide or
carbamazepine-CR.

Patients could enter the extension trial at one of the target
dose levels of the initial trial or at a reduced dose (Figure S1).
Doses were escalated in case of a seizure. Visits occurred ap-
proximately every 13 weeks. Patients requiring a higher tar-
get dose returned to the clinic for additional visits. If a patient
was entered at a reduced dose and required escalation in the
extension trial, the patient was moved to the next higher full
target dose. Patients who experienced a seizure at the highest
permitted dose level were discontinued. One dose reduction
(lacosamide 100 mg/d or carbamazepine-CR 200 mg/d) was
allowed for tolerability reasons during the combined trials.

Following the database lock and unblinding of the initial
trial, the extension trial was unblinded and closed for all pa-
tients. Patients who were receiving lacosamide had access to
open-label follow-up treatment with lacosamide until mono-
therapy approval.

Both trials were conducted in accordance with Good
Clinical Practice, the Declaration of Helsinki, and local laws.
A national, regional, or independent ethics committee or in-
stitutional review board reviewed the trial protocol, amend-
ments, and patient informed consent. Throughout both trials,
patients were required to keep a daily diary recording their
seizure activity.

Epilepsia-*
2.3 | Outcomes

2.3.1 | Prospective analyses of data from the
double-blind extension trial

Data were analyzed for the safety set (SS) of all randomized
patients who took at least one dose of trial medication. The
primary safety outcomes were treatment-emergent adverse
events (TEAEs) reported spontaneously by the patient and/
or caregiver or observed by the investigator, serious TEAE:s,
and patient discontinuations due to TEAEs. TEAEs were de-
fined as adverse events that started (or whose intensity wors-
ened) on or after the date of first dose of trial medication in the
extension trial and within 30 days following the date of last
trial medication administration. TEAEs were coded using the
Medical Dictionary for Regulatory Activities (MedDRA) ver-
sion 16.1. Descriptive analyses were performed for all safety
assessments.

2.3.2 | Post hoc analyses of pooled data
from the combined trials

To provide an overview of the long-term benefit and risk of
the first monotherapy in newly and recently diagnosed pa-
tients with epilepsy, data were pooled from the combined
double-blind period in the initial trial and extension trial.
Analyses were performed for the time from first dose of trial
medication in the initial trial up to the time of unblinding of
the extension trial. Data are reported for the SS and full anal-
ysis set (FAS), which were both defined as all randomized
patients who took at least one dose of trial medication.

All exploratory efficacy assessments were based on diary
data. Time to discontinuation due to lack of efficacy and/or
TEAESs were estimated using Kaplan-Meier methods. Efficacy
outcomes were 12 and 24 months of seizure freedom from the
first dose of trial medication, patients with a 6- or 12-month
seizure-free interval at any point during the combined double-
blind period, and dose at onset of the first 12- or 24-month
seizure-free interval. Results for Kaplan-Meier estimated sei-
zure freedom were adjusted for the number of seizures (two or
fewer, or more than two) in the 3 months before screening in
the initial trial. Tolerability outcomes included an analysis of
TEAEs by number of ongoing comorbid conditions (MedDRA,
version 16.1) at the Screening Visit (ie, none, one to two, three
or more).

3 | RESULTS

3.1 | Prospective analyses of data from the
double-blind extension trial

A total of 886 patients (lacosamide, 444; carbamazepine-
CR, 442) were treated in the initial trial, of whom 549 were



BEN-MENACHEM ET AL.

» |_Epilepsia
enrolled and 548 (SS: lacosamide, 279; carbamazepine-CR,
269) were treated in the extension. Two hundred eleven of
279 patients (75.6%) on lacosamide and 180/269 (66.9%)
on carbamazepine-CR completed the extension trial. The
most common reasons for discontinuation (>5% of patients
in either group) were withdrawn consent (lacosamide, 24
[8.6%]; carbamazepine-CR, 19 [7.1%]) and adverse events
(11 [3.9%]; 15 [5.6%])).

Baseline demographics were comparable between treat-
ment groups (Table 1). In the extension trial, the median du-
ration of exposure to trial medication was slightly longer in
the lacosamide group (603.0 days; 489.2 patient-years) than
the carbamazepine-CR group (549.0 days; 437.1 patient-
years). Two hundred sixty patients (93.2%) on lacosamide
and 250 patients (92.9%) on carbamazepine-CR had a dura-
tion of exposure of >182 days (6 months).

During the extension trial, TEAEs were reported by 181
patients (64.9%) on lacosamide and 182 (67.7%) on carba-
mazepine-CR (Table 2). Nasopharyngitis, headache, and
dizziness were the most common TEAEs in both treatment
groups. Fewer patients on lacosamide (43 [15.4%]) than
carbamazepine-CR (54 [20.1%]) had TEAEs that were con-
sidered to be drug-related (as assessed by the investigator).
The only drug-related TEAEs reported by >2% of patients
were increased y-glutamyltransferase (6 [2.2%]) and hyper-
cholesterolemia (7 [2.6%]) in the carbamazepine-CR group.
Most TEAEs were mild or moderate in intensity; 21 patients
(7.5%) on lacosamide and 20 patients (7.4%) on carbamaze-
pine-CR had a severe TEAE.

Fewer patients on lacosamide (12 [4.3%]) than carba-
mazepine-CR (21 [7.8%]) discontinued the extension trial
due to TEAEs (Table 2). No TEAEs led to discontinuation
in more than one patient on lacosamide. TEAEs leading
to discontinuation in at least two patients on carbamaze-
pine-CR were pregnancy on contraceptive (4 [1.5%]), in-
creased y-glutamyltransferase (2 [0.7%]), suicidal ideation,
and suicide attempt (2 patients each [0.7%]). One patient
(68 years; 440 days on 200 mg/d lacosamide) died be-
cause of acute renal failure and adenocarcinoma; neither
event was considered to be related to lacosamide by the
investigator.

Serious TEAEs with onset during the treatment period
of the extension trial were reported by 32 patients (11.5%)
on lacosamide and 22 (8.2%) on carbamazepine-CR (Table
2). Angina pectoris and transient ischemic attack were the
only serious TEAEs reported by more than one patient on
lacosamide (two patients each [0.7%]). Serious TEAEs
reported by more than one patient on carbamazepine-CR
were gastroenteritis (three patients [1.1%]), pregnancy on
contraceptive, suicidal ideation, and suicide attempt (two
patients each [0.7%]). Serious TEAEs were considered
drug-related by the investigator in two patients on lacos-
amide (hepatic enzyme increased, status epilepticus, one

patient each) and five patients on carbamazepine-CR (tox-
icity to various agents, suicidal ideation, and suicide at-
tempt in one patient; atrioventricular block second degree,
hyponatremia, convulsion, pregnancy on contraceptive,
one patient each).

Five patients (1.8%) on lacosamide and three patients
(1.1%) on carbamazepine-CR had cardiac-related TEAEs.
Of these, two events in patients on lacosamide (atrial fibril-
lation and bradycardia) were serious; both were mild or
moderate in intensity and considered not related to trial
medication. Two serious cardiac TEAEs were reported in
patients on carbamazepine-CR: second-degree atrioven-
tricular block was moderate in intensity, was considered
related to trial medication, and led to discontinuation; atrial
fibrillation was moderate in intensity and considered not
related to trial medication.

Three patients (1.1%) on lacosamide and four patients
(1.5%) on carbamazepine-CR reported TEAEs related to
suicidality. These included suicidal ideation (lacosamide,
three [1.1%]; carbamazepine-CR, four [1.5%]), suicide at-
tempt (carbamazepine-CR, two [0.7%]), suicidal behavior
(lacosamide, one [0.4%]), and intentional overdose (carba-
mazepine-CR, one [0.4%]). One patient on lacosamide had
two serious TEAESs related to suicidality (suicidal ideation
and suicidal behavior); both were moderate in intensity
and were not considered to be related to trial medication.
Two patients in the carbamazepine-CR group had five
serious TEAEs related to suicidality that were severe in
intensity; one patient had suicidal ideation, intentional
overdose, and suicide attempt, all of which were not con-
sidered to be related to trial medication; one patient had
suicidal ideation and suicide attempt, both of which were
considered to be related to trial medication by the investi-
gator. Two events related to suicidality in the lacosamide
group and five events in the carbamazepine-CR group led
to discontinuation.

Five patients (1.8%) on lacosamide and two pa-
tients (0.7%) on carbamazepine-CR reported TEAEs of
syncope. One event in the lacosamide group was severe in
intensity and considered not related to the trial medication
by the investigator. None of the events led to discontinu-
ation. One patient (0.4%) on lacosamide and two patients
(0.7%) on carbamazepine-CR reported TEAEs of rash.
No events of drug-induced hepatotoxicity were reported
during the extension trial.

3.2 | Post hoc analyses of pooled data
from the combined trials

Of 886 patients treated in the combined trials, 451 (la-
cosamide, 227/444 [51.1%]; carbamazepine-CR, 224/442
[50.7%]) were ongoing at the time of unblinding (Figure 1).
At baseline of the initial trial, 245 patients (27.7%) had no
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TABLE 1 Baseline demographics and epilepsy characteristics (SS)

Double-blind extension trial only Combined trials

Lacosamide Carbamazepine-  Lacosamide Carbamazepine-
(N =279) CR (N = 269) (N =444) CR (N = 442)
Patient demographics

Age, mean (SD), y 43.2 (17.2)* 42.7 (16.7)* 41.9 (17.9)° 41.8 (17.2)°
<18y,n (%) 8(2.9) 8(3.0) 27 (6.1) 19 (4.3)
>18t0 <65y, 230 (82.4) 225 (83.6) 355 (80.0) 366 (82.8)

n (%)
>65y,n (%) 41 (14.7) 36 (13.4) 62 (14.0) 57 (12.9)
Female, n (%) 125 (44.8) 125 (46.5) 201 (45.3) 210 (47.5)
Body mass index, mean (SD), kg/m* 25.19 (4.63)*¢ 25.65 (4.71)*¢ 25.10 (4.88)>¢ 25.70 (5.29)>¢
History of epileptic seizures

Age at diagnosis, mean (SD), y 41.7 (17.1) 41.2 (17.0) 41.6 (17.8) 41.5(17.4)
Median (Q1, Q3), y 40.0 (26.0, 54.0) 41.0 (27.0, 54.0) 39.0 (25.0, 55.0) 41.0 (26.0, 55.0)

Time since diagnosis, mean (SD), y 1.45 (2.29)* 1.47 (1.80)* 0.25 (1.81)° 0.26 (1.41)°
Median (Q1, Q3), y 1.16 (1.13, 1.40) 1.17 (1.13, 1.39) 0.08 (0.05, 0.13) 0.07 (0.05, 0.13)

Number of seizures in past year,” median (Q1, Q3) 4.0 (2.0, 12.0) 3.0 (2.0,9.0)" 4.0 (2.0, 12.0)' 4.0 (2.0, 10.0

Number of seizures in past 3 mo,” median (Q1, Q3) 2.0 (1.0, 6.0) 2.0 (2.0, 5.0) 3.0 (1.0, 6.0) 2.0 (2.0,5.0°
0, n (%) 0 1(0.4) 0 1(0.2)

1,n (%) 87 (31.2) 63 (23.4) 122 (27.5) 104 (23.5)

2,10 (%) 59 (21.1) 91 (33.8) 99 (22.3) 130 (29.4)

3-5,n (%) 63 (22.6) 51 (19.0) 105 (23.6) 96 (21.7)

>6,1n (%) 70 (25.1) 63 (23.4) 118 (26.6) 110 (24.9)

Unknown 0 0 0 1(0.2)
Classification of seizures in the 1 y before screening in the initial trial,* n (%)

Focal seizures (partial-onset) 255 (91.4) 241 (89.6) 403 (90.8) 402 (91.0)
Focal aware (simple partial) 67 (24.0) 71 (26.4) 119 (26.8) 142 (32.1)
Focal impaired awareness (complex partial) 133 (47.7) 127 (47.2) 210 (47.3) 206 (46.6)
Focal to bilateral tonic-clonic (partial evolving to 164 (58.8) 164 (61.0) 252 (56.8) 261 (59.0)

secondarily generalized)

Generalized seizures
Myoclonic 0 0 0 1(0.2)
Unknown' 27 (9.7) 29 (10.8) 47 (10.6) 41 (9.3)

Note: Abbreviations: SD, standard deviation; SS, safety set.
“At entry into the extension trial.
At entry into the initial trial.
‘n=272.

9n =267.

‘n = 441.

Before Visit 1 in the initial trial;
&p =275;

"n = 266.

n =433,

In=431.

“Patients could have more than one response in a classification level and/or category; seizure types are listed per the International League Against Epilepsy (ILAE)
2017 classification,” with the older terminology' provided in parentheses.
'Patients had generalized tonic-clonic seizures with unclassified seizure onset.

comorbid conditions, 305 patients (34.4%) had one to two
comorbid conditions, and 336 patients (37.9%) had three
or more comorbid conditions. The most common comorbid

conditions in all patients were hypertension (lacosamide,
20.3%; carbamazepine-CR, 24.2%) and hypercholesterolemia
(lacosamide, 7.4%; carbamazepine-CR, 9.7%) (Table S1).
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TABLE 2 TEAESs during the treatment period in the extension
trial (SS)

Lacosamide = Carbamazepine-CR
(n =279) (n = 269)

Any TEAEs 181 (64.9) 182 (67.7)
Drug-related TEAEs* 43 (15.4) 54 (20.1)
Discontinuations due 12 (4.3) 21 (7.8)

to TEAEs
Serious TEAEs 32 (11.5) 22 (8.2)
Severe TEAEs 21 (7.5) 20 (7.4)
Deaths 1(0.4) 0

TEAEs® reported by >3% of patients in any treatment group, n (%)
Nasopharyngitis 20 (7.2) 16 (5.9)

Headache 17 (6.1) 15(5.6)
Dizziness 12 4.3) 17 (6.3)
Hypercholesterolemia 10 (3.6) 13 (4.8)
Back pain 10 (3.6) 7 (2.6)
Hypertension 9(@3.2) 4(1.5)
Nausea 9(3.2) 1(0.4)
GGT increased 7(2.5) 11 4.1)
Upper respiratory tract 3(1.1) 9(3.3)

infection

Note: Abbreviations: GGT, y-glutamyltransferase; MedDRA, Medical
Dictionary for Regulatory Activities; TEAE, treatment-emergent adverse event.
“As assessed by the investigator.

"Preferred Term (MedDRA, version 16.1).

Baseline characteristics were similar in the comorbid
condition subgroups, although patients with a higher num-
ber of comorbid conditions were generally older (mean
age: no conditions, 31.2 years; one to two conditions,
38.8 years; three or more conditions, 52.4 years) and were
taking higher numbers of concomitant non-AED medica-
tions at entry into the initial trial (Table S2). Within the
subgroups, baseline characteristics were generally con-
sistent between patients in the lacosamide and carbamaz-
epine-CR groups. The subgroup of patients with three or
more comorbid conditions included a higher proportion of
male patients in the lacosamide than carbamazepine-CR
group (53.9% vs 44.4%).

In the combined double-blind period, the median dura-
tion of exposure from the time of first dose of trial medica-
tion was slightly longer in the lacosamide group (630.0 days;
744.2 patient-years) than in the carbamazepine-CR group
(589.0 days; 708.3 patient-years). In both treatment groups,
the median duration of exposure was slightly shorter in pa-
tients with more comorbid conditions (lacosamide: no con-
ditions, 681.0 days; one to two conditions, 599.0 days; three
or more conditions, 585.0 days; carbamazepine-CR: no con-
ditions, 606.0 days; one to two conditions, 611.0 days; three
or more conditions, 540.0 days). The majority of patients

(lacosamide, 285 [64.2%]; carbamazepine-CR, 294 [66.5%])
remained on the lowest target dose level throughout both tri-
als. The proportions of patients reaching each dose level were
similar in subgroups of patients with no comorbid conditions,
and in those with one to two or at least three comorbid con-
ditions (Table S3).

For patients who discontinued due to lack of efficacy or
adverse events, the observed median time to discontinua-
tion was 191.0 days for patients on lacosamide (n = 89) and
115.0 days for patients on carbamazepine-CR (n = 103).
The median time to discontinuation was longer on lacos-
amide than carbamazepine-CR for patients who discontin-
ued due to adverse events (lacosamide: n = 59, 112.0 days;
carbamazepine-CR: n = 84, 57.5 days) and for patients who
discontinued due to lack of efficacy (lacosamide: n = 30,
342.0 days; carbamazepine-CR: n = 19, 252.0 days). Based
on Kaplan-Meier analyses of discontinuation due to lack
of efficacy or adverse events, the estimated proportions
of patients remaining on treatment at 12 and 24 months
were 84.4% and 79.5%, respectively, with lacosamide, and
80.6% and 74.5%, respectively, with carbamazepine-CR
(Figure 2). The Kaplan-Meier estimated proportion of pa-
tients who did not discontinue due to adverse events at 12
and 24 months was higher in patients with no comorbid
conditions than in patients with three or more comorbid
conditions (Figure S2).

The observed proportions of patients with a 6- or 12-
month seizure-free interval at any point during the com-
bined double-blind period were 75.7% (336/444) and 64.4%
(286/444), respectively, in the lacosamide group, and 71.9%
(318/442) and 62.7% (277/442), respectively, in the carba-
mazepine-CR group (Figure 3). The majority of patients with
6- and 12-month seizure-free intervals achieved their first
seizure-free interval on the lowest target dose level for lacos-
amide and carbamazepine-CR.

The observed proportions of patients who completed
12 and 24 months of treatment from the date of first dose
and remained seizure-free were 41.4% (184/444) and 23.6%
(105/444) on lacosamide, and 42.8% (189/442) and 21.5%
(95/442) on carbamazepine-CR. The Kaplan-Meier esti-
mated proportions of patients who were seizure-free for 12
and 24 months from the date of first dose were 50.8% and
47.0% on lacosamide, and 54.9% and 50.9% on carbamaze-
pine-CR, respectively (Figure S3).

In the combined trials, TEAEs were reported by 355
patients (80.0%) on lacosamide and 368 (83.3%) on carba-
mazepine-CR (Table 3). Headache and dizziness were the
most common TEAEs (>10%) with lacosamide, and head-
ache, dizziness, and fatigue were the most common TEAEs
with carbamazepine-CR. Fewer patients on lacosamide
(181 [40.8%]) than carbamazepine-CR (222 [50.2%]) re-
ported TEAEs that were considered by the investigator to
be related to trial medication. In both treatment groups,
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886 patients treated
in combined trials®

[

Lacosamide
444 patients

198 (44.6%) discontinued

I

Carbamazepine-CR
442 patients

203 (45.9%) discontinued

before unblinding
19 (4.3%)

Consent withdrawn: 70 (15.8%) completed

before unblinding

Adverse event: 59 (13.3%) initial trial and
Lack of efficacy: 30 (6.8%) did not enter
Lost to follow-up: 19 (4.3%) extension trial
Protocol violation: 12 (2.7%)
Other: 8 (1.8%)

227 (51.1%) ongoing

at unblinding
SS/FAS: 444 patients
FIGURE 1

extension trial (lacosamide, 279 patients; carbamazepine-CR, 269 patients)

most TEAEs were mild or moderate in intensity; 47 pa-
tients (10.6%) on lacosamide and 57 patients (12.9%) on
carbamazepine-CR reported severe TEAEs. Serious TEAESs
were reported by 52 (11.7%) patients on lacosamide and 58
(13.1%) on carbamazepine-CR. Fewer patients on lacos-
amide (58 [13.1%]) than carbamazepine-CR (84 [19.0%])
discontinued due to TEAEs.

The incidences of TEAEs, drug-related TEAEs, and dis-
continuations due to TEAEs increased with a higher number
of comorbid conditions (Table 3). The incidences of drug-
related TEAEs and discontinuations due to TEAEs were
lower in patients on lacosamide than on carbamazepine-CR.
The incidences of fatigue (lacosamide, carbamazepine-CR),
headache (carbamazepine-CR), and dizziness (carbamaze-
pine-CR) increased (>5%) as the number of comorbid con-
ditions increased.

4 | DISCUSSION

In a long-term extension (SP0994) of a randomized, double-
blind, noninferiority trial (SP0993), lacosamide monotherapy
was generally well tolerated in adult patients with newly di-
agnosed epilepsy. The proportions of patients reporting any
TEAEs were similar between the lacosamide and carbamaz-
epine-CR treatment groups (64.9% and 67.7%, respectively).
The observed TEAEs with lacosamide were consistent with
its known safety profile, and no new safety signals were
identified. Post hoc analyses of data from the combined dou-
ble-blind period of the initial trial and long-term extension
showed that lacosamide monotherapy was efficacious, with

15 (3.4%)
completed Consent withdrawn: 57 (12.9%)
initial trial and Adverse event: 84 (19.0%)
did not enter Lack of efficacy: 19 (4.3%)
extension trial Lost to follow-up: 23 (5.2%)
Protocol violation: 12 (2.7%)
Other: 8 (1.8%)

224 (50.7%) ongoing
at unblinding

SS/FAS: 442 patients

Patient disposition in the combined trials until unblinding. FAS, full analysis set; SS, safety set. ®548 patients were treated in the

a favorable tolerability profile over a median of ~2 years of
treatment.

Several second- and third-generation AEDs have been
directly compared to carbamazepine-CR as initial monother-
apy for patients with newly diagnosed epilepsy.lo’u_14 These
trials showed that levetiracetam, zonisamide, lacosamide,
and eslicarbazepine were noninferior to carbamazepine-CR,
and provided class I evidence of efficacy in adults with focal
epilepsy that led to approval of these drugs as monotherapy
options in Europe.lo’u_14 A recent network meta-analysis of
these noninferiority trials compared the efficacy and toler-
ability of these AED monotherapies and found no statisti-
cal differences in the 6- and 12-month seizure freedom and
incidence of TEAEs between levetiracetam, zonisamide,
lacosamide, eslicarbazepine, and calrbamazepine-CR.15
However, lacosamide was associated with a significantly
lower incidence of discontinuations due to TEAEs than
carbamazepine-CR. 15

In the lacosamide extension trial, most patients on lacos-
amide and carbamazepine-CR remained at the lowest dose
level, similar to what was observed in the initial trial.'” The
most commonly reported TEAEs with lacosamide were na-
sopharyngitis, headache, and dizziness, in line with those re-
ported previously.4_6’lo’16 The overall proportions of patients
on lacosamide reporting any TEAEs, drug-related TEAE: ,
and TEAEs leading to discontinuation were lower in the ex-
tension trial compared with the initial trial (percent differ-
ences: —9.0%, —21.8%, and —6.3%, respectively) despite a
longer treatment duration, although the proportions of pa-
tients with serious and severe TEAEs were similar in both
trials (less than 5% difference).



BEN-MENACHEM ET AL.

» |_Epilepsia

Due to lack of efficacy or adverse event

A 100 A 90.3%
(875,932) g4 49
0 4 (80.9,87.9) 79.5%
20 ; (75.4,83.6) 73.2% 73.2%
= 80 A 85.5% (67.8,78.7) (67.8,78.7)
Ry (82.2,88.9) 80.6% :
® X 70 i (76.8,84.4) 74.5% 72.7% 72.7%
€ -E' : H ”0’1'. 79.0) (67.9, 77.5) (67.9, 77.5)
v H 60 i H
% E 50
B F
=8 40 1
< c 30
o O
] 20
a LM
10 A CBZ-CR
0 : : : : : : : :
0 6 12 18 24 30 36 42 48
) . Months
Patients at risk
LM 362 313 177 53 6
CBZ-CR 343 298 164 53 4

Due to adverse event

& 91.8%
B 100 (89.2,94.4) 88.4% 86.6%
90 4 (85.3,91.5) (83.2,90.0) 82.1% 82.1%
& d Y : (77.2,87.0) (77.2,87.0)
= 80 A 86.5%  g39y, ; :
e (83.3,89.7) (30.4,87.4) 79.4% 77.4% 77.4%
g R 70 A i : (75.2,83.5) (72.8,82.0) (72.8,82.0)
= i ' ;
g E 60
—
25
.:‘_f g 40 A
2 ¢ 30
a ©
S 20
= LeM
10 A CBZ-CR : ; i
0 : : - ; - ; . ;
0 6 12 18 24 30 36 42 48
; . Months
Patients at risk
Lcm 362 313 177 53 6
CBZ-CR 343 298 164 53 4
— ~ Due to lack of efficacy
C _ (97.8,100)  96-1% 93.9% 93.9% 93.9%
100 — (941, 98.2) (91.2, 96.6) (91.2, 96.6) (91.2, 96.6)
98.4% : —_——— — z T
90 1  (97.2,997)  95:5% 2 t t
0o LT (93.4,97.7) SL.9% 89.2% 89.2%
£ 80 : : 83.8,94:0) (85.3,93.2) (85.3,93.2)
c - i ] ;
'5 § 70 -t
§% 60
- @
b B
5 % 50
E o 40 A1
Z e
Q g 30 A
'8 20 1 :
2
a | LM
10 CBZ-CR
0 T i T T T t T T
0 6 12 18 24 30 36 42 48
) Months
Patients at risk
LCM 362 313 177 53 6
CBZ-CR 343 298 164 53 4

FIGURE 2 Time to discontinuation due to lack of efficacy

or adverse event (A), due to adverse event (B), or due to lack of
efficacy (C) during the combined double-blind period (FAS). CBZ-
CR, controlled-release carbamazepine; FAS, full analysis set; LCM,
lacosamide

The most common individual TEAEs with lacosamide in
the initial trial were headache (14%) and dizziness (12%); the
incidences of both were notably lower in the extension trial
(headache, 6.1%; dizziness, 4.3%).10 This may be because

6-month seizure-free interval ~ 12-month seizure-free interval

100

75.7% 71.9% 64.4% 62.7%

O E
80 A 9.9% 1.4%;

60 - 1.6% 1.1%

Patients (%)

40 1 66.9% 65.8%

56.8% 56.8%

Lacosamide Carbamazepine-CR
(N =442) (N =442)

Lacosamide Carbamazepine-CR
(N = 444) (N=442)
Dose level at onset of first seizure-free interval

Dose level 1 [l Dose level 2 Il Dose level 3

FIGURE 3 Patients with at least one 6- and 12-mo seizure-free
interval up to unblinding (FAS). Lacosamide: dose level 1, 200 mg/d;
dose level 2, 400 mg/d; dose level 3, 600 mg/d; carbamazepine-

CR: dose level 1, 400 mg/d; dose level 2, 800 mg/d; dose level 3,
1200 mg/d. FAS, full analysis set

TEAESs are generally more common at the initiation of AED
treatment and during titration.'~'® Furthermore, patients who
did not respond at the highest dose level or those who expe-
rienced TEAESs leading to discontinuation during the initial
double-blind trial were not included in the extension. Four
patients on lacosamide and seven patients on carbamazepine-
CR discontinued due to rash in the initial double-blind trial.
Few TEAE:s of rash were reported in the extension trial (one
patient on lacosamide and two patients on carbamazepine-
CR). The overall incidence of TEAEs was similar with lacos-
amide and carbamazepine-CR in the extension trial (64.9%
and 67.7%), and between the test drug and carbamazepine-
CR in the double-blind long-term extensions of the levetirac-
etam (38.0% and 38.4%) and zonisamide (52.6% and 46.2%)
noninferiority trials.”*2? In the combined double-blind pe-
riod of both lacosamide trials, the incidence of any TEAEs
was similar in patients on lacosamide and carbamazepine-CR
(80.0% and 83.3%); however, fewer patients on lacosamide
than on carbamazepine-CR experienced drug-related TEAEs
(40.8% vs 50.2%) or discontinued due to TEAEs (13.1% vs
19.0%).

Post hoc analyses of data from the combined double-
blind period of both trials showed high treatment reten-
tion in patients on lacosamide and on carbamazepine-CR.
The Kaplan-Meier estimated proportions of patients with
12 months (lacosamide, 50.8%; carbamazepine-CR, 54.9%)
and 24 months of seizure freedom (47.0%; 50.9%) from
the date of first dose were similar in both treatment groups.
These data cannot be compared directly with the Kaplan-
Meier estimated 12-month seizure-freedom rates reported in
the initial trial (lacosamide, 78%; carbamazepine-CR, 83%),
due to differences in the analyses.lo In the initial trial, seizure
freedom was evaluated following patient stabilization at the
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TABLE 3 TEAEs during the combined double-blind period (SS)

Number of comorbid conditions

Epilepsia-

Overall population

No comorbid conditions

One to two comorbid
conditions

Three or more comorbid
conditions

LCM CBZ-CR LCM
(N=444) (N=442) (n =122)
Any TEAEs 355(80.0) 368 (83.3) 85 (69.7)
Drug-related TEAEs" 181 (40.8) 222 (50.2) 35 (28.7)
Discontinuations due 58 (13.1) 84 (19.0) 11 (9.0)
to TEAEs
Serious TEAEs 52 (11.7) 58 (13.1) 3(2.5)
Severe TEAEs 47 (10.6) 57 (12.9) 7(5.7)
Deaths 2 (0.5) 1(0.2) 0

TEAEs" reported by >5% of patients in any treatment group in the overall population, n (%)

Headache 67 (15.1) 61 (13.8) 17 (13.9)
Dizziness 56 (12.6) 49 (11.1) 14 (11.5)
Fatigue 36 (8.1) 48 (10.9) 5(4.1)
Nasopharyngitis 36 (8.1) 35(7.9) 9(7.4)
Nausea 30 (6.8) 23 (5.2) 6(4.9)
Somnolence 27 (6.1) 43 (9.7) 8 (6.6)
Hypercholesterolemia 18 (4.1) 26 (5.9) 5@4.1)
GGT increased 13 (2.9) 45 (10.2) 3(2.5)

Drug-related TEAEs" reported by >5% of patients in any treatment group in the overall population, n (%)

Dizziness 37 (8.3) 22 (5.0) 7(5.7)
Fatigue 25 (5.6) 32 (7.2) 3(2.5)
Somnolence 22 (5.0) 40 (9.0) 7(5.7)
Headache 18 (4.1) 23(5.2) 1 (0.8)
GGT increased 7 (1.6) 33(7.5) 1(0.8)

TEAEs® leading to discontinuation in >19% of patients in any treatment group in the overall population, n (%)

Dizziness 6(1.4) 2(0.5) 2 (1.6)
Rash 4(0.9) 7 (1.6) 0
AST increased 3(0.7) 5(1.1) 1(0.8)
GGT increased 2(0.5) 8 (1.8) 1(0.8)
ALT increased 2 (0.5) 5(1.1) 1(0.8)
Somnolence 1(0.2) 6(1.4) 0

CBZ-CR LCM CBZ-CR LCM CBZ-CR
m=123) m=157) m=148)  (n=165) (=171
85 (69.1) 126 (85.1) 142 (86.1) 157 (91.8)
47 (38.2) 67(@42.7)  75(50.7) 79 (47.9) 100 (58.5)
17 (13.8) 20 (12.7) 26 (17.6) 27 (16.4) 41 (24.0)
10 (8.1) 20 (12.7) 15(10.1) 29 (17.6) 33(19.3)
11 (8.9) 15 (9.6) 15(10.1)  25(15.2) 31 (18.1)
0 1(0.6) 0 1(0.6) 1(0.6)
12 (9.8) 26 (16.6)  23(15.5) 24 (14.5) 26 (15.2)
7(5.7) 19 (12.1) 149.5)  23(13.9) 28 (16.4)
8 (6.5) 12 (7.6) 149.5) 19(11.5) 26 (15.2)
9(7.3) 8(5.1) 149.5)  19(11.5) 12 (7.0)
4(3.3) 9(5.7) 747  1509.1) 12 (7.0)
11 (8.9) 13 (8.3) 128.1)  6(3.6) 20 (11.7)
6 (4.9) 8(5.1) 9(6.1)  5(3.0) 11 (6.4)
11(8.9) 4(2.5) 11(74)  6(3.6) 23 (13.5)
2(1.6) 15 (9.6) 10(6.8) 15(9.1) 10 (5.8)
4(3.3) 9(5.7) 13(8.8) 13(7.9) 15 (8.8)
11(8.9) 11 (7.0) 10 (6.8) 4 (2.4) 19 (11.1)
4(3.3) 9(5.7) 9(6.1) 8(4.8) 10 (5.8)
7(5.7) 2(1.3) 9(6.1) 424 17 (9.9)
0 2(1.3) 0 2(1.2) 2(1.2)
2 (1.6) 3(1.9) 2(14)  1(0.6) 3(1.8)
1(0.8) 1(0.6) 1(07)  1(0.6) 3(1.8)
2 (1.6) 1(0.6) 0 0 6 (3.5)
2 (1.6) 0 0 1 (0.6) 3(1.8)
1(0.8) 0 0 1(0.6) 5(2.9)

Note: Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBZ-CR, controlled-release carbamazepine; GGT, y-glutamyltransferase;

LCM, lacosamide; MedDRA, Medical Dictionary for Regulatory Activities; SS, safety set; TEAE, treatment-emergent adverse event.

#As assessed by the investigator.
"Preferred Term (MedDRA, version 16.1).

last assessed dose, rather than from the date of first dose.'”
Analyses of seizure-free intervals during the combined trials
showed that a similar proportion of patients on lacosamide
and carbamazepine-CR had a 6- (75.7% and 71.9%) or 12-
month (64.4% and 62.7%) seizure-free interval at any point
during double-blind treatment. The majority of patients who
attained seizure freedom for at least 6 or 12 months did so
while at the lowest dose level in both treatment groups.

Because lacosamide is not enzyme-inducing and has
a low potential for drug-drug interactions, > it may be a
suitable long-term treatment option for patients with co-
morbidities taking concomitant medications. As expected,
patients with a higher number of comorbid conditions were
older and were taking higher numbers of concomitant med-
ications. Post hoc analyses of tolerability by number of co-
morbid conditions suggested an increased overall incidence
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of TEAEs in patients with a higher number of comorbid
conditions (no/one to two/three or more comorbid condi-
tions; lacosamide, 69.7%/81.5%/86.1%; carbamazepine-CR,
69.1%/85.1%/91.8%). The incidences of drug-related TEAEs
(lacosamide,  28.7%/42.7%/47.9%;  carbamazepine-CR,
38.2%/50.7%/58.5%) and discontinuations due to TEAES
(9.0%/12.7%/16.4%; 13.8%/17.6%/24.0%) also increased in
patients with a higher number of comorbid conditions, and
were consistently lower in patients on lacosamide than on
carbamazepine-CR. These findings were supported by the
Kaplan-Meier estimated proportion of patients who did not
discontinue due to adverse events during 12 and 24 months of
treatment. These data suggest that lacosamide may be a suit-
able option for first-line monotherapy in patients with higher
comorbidity burdens.

A limitation of this analysis was that MedDRA was used for
the coding of comorbid conditions, and age-related physiologic
conditions such as menopause and postmenopause were there-
fore coded as comorbid conditions. Furthermore, per the trial
eligibility criteria, patients were excluded from the initial trial
if they had medical/psychiatric conditions, which, in the opin-
ion of the investigator, could have jeopardized their health or
compromised their ability to participate. As such, the enrolled
patients may have had relatively mild comorbid conditions.

The results of the extension trial and post hoc analysis
demonstrated that long-term treatment with lacosamide was
well tolerated as first-line monotherapy in adult patients
with newly or recently diagnosed epilepsy and efficacy was
maintained.
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