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Summary
Objective: This study was undertaken to examine long- term (up to 7.8 years) reten-
tion rate, safety, and tolerability of the antiseizure medication (ASM) cenobamate 
as adjunctive treatment in the open- label extension (OLE) of study YKP3089C013 
(C013; ClinicalTrials.gov: NCT01397968).
Methods: Patients who completed the 12- week, multicenter, multinational, double- blind, 
randomized, placebo- controlled C013  study, which examined adjunctive cenobamate 
treatment of adults with uncontrolled focal seizures, were eligible to enroll in the OLE. 
During the OLE, dose adjustments of cenobamate and concomitant ASMs were allowed. 
Safety assessments included frequency of treatment- emergent adverse events (TEAEs) 
and serious TEAEs, TEAE severity, and TEAEs leading to discontinuation. Probability 
of patient continuation in the OLE was examined using a Kaplan– Meier analysis.
Results: One hundred forty- nine patients entered the OLE (median duration of ce-
nobamate treatment = 6.25 years). As of the data cutoff, 57% of patients (85/149) 
remained in the OLE (median treatment duration = 6.8 years, range = 6.4– 7.8 years). 
The median modal daily cenobamate dose was 200 mg (range = 50– 400 mg). The 
probability of treatment continuation at 1– 6 years of cenobamate treatment was 73%, 
67%, 63%, 61%, 60%, and 59%, respectively. Among patients who continued at 1 year 
(n = 107), the probability of continuing at Years 2– 5 was 92%, 87%, 83%, and 82%. 
The most common discontinuation reasons were patient withdrawal (19.5%, 29/149), 
adverse event (10.1%, 15/149), and lack of efficacy (5.4%, 8/149). TEAEs lead-
ing to discontinuation in 1% or more of patients were fatigue (1.3%, 2/149), ataxia 
(1.3%, 2/149), and memory impairment or amnesia (1.3%, 2/149). Dizziness (32.9%, 
49/149), headache (26.8%, 40/149), and somnolence (21.5%, 32/149) were the most 
frequently reported TEAEs and were primarily mild or moderate in severity.
Significance: Long- term retention in the C013 OLE study demonstrated sustained 
safety and tolerability of adjunctive cenobamate treatment up to 7.8 years in adults 
with treatment- resistant focal seizures taking one to three ASMs.

This is an open access article under the terms of the Creative Commons Attribution- NonCommercial License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited and is not used for commercial purposes.
© 2021 The Authors. Epilepsia published by Wiley Periodicals LLC on behalf of International League Against Epilepsy

[Correction added on 27 July, 2021, after first online publication: The copyright line has been updated].  

www.wileyonlinelibrary.com/journal/epi
mailto:﻿
https://orcid.org/0000-0003-2242-8027
https://orcid.org/0000-0002-0338-6039
https://orcid.org/0000-0002-9504-3980
https://orcid.org/0000-0003-0708-6006
mailto:jacqueline.french@nyumc.org
http://creativecommons.org/licenses/by-nc/4.0/


   | 2143FRENCH Et al.

1 |  INTRODUCTION

Cenobamate is an oral tetrazole carbamate derivative antisei-
zure medication (ASM) that is distinct from other carbamate- 
containing ASMs.1  Although the specific mechanism of 
action of cenobamate is not fully known, it reduces repetitive 
neuronal firing by inhibiting voltage- gated sodium currents 
(preferentially inhibiting the persistent Na+ current) and is 
also a positive allosteric modulator of the γ- aminobutyric 
acid type A (GABAA) receptor.2,3 Cenobamate's efficacy 
through its novel mechanism of action of combined actions 
on persistent sodium currents and tonic GABA currents is 
supported by a comparative analysis of its unique preclini-
cal profile versus other ASMs.4 Cenobamate was approved 
by the US Food and Drug Administration for the treatment 
of adults with focal (partial onset) epilepsy based on the re-
sults from two adequate and well- controlled clinical studies 
that demonstrated substantial and statistically significant re-
ductions in seizure frequency and high responder rates, in-
cluding 100% seizure reduction (zero seizures), in patients 
with uncontrolled focal seizures treated with adjunctive 
cenobamate.5,6

Although randomized controlled trials are essential to 
demonstrate efficacy and safety of a new ASM, they are lim-
ited in their application to real- life clinical practice treating 
patients with epilepsy due to short trial duration and non-
flexible dosing regimens.7 Longer duration assessment is 
needed to evaluate potential late onset adverse events (AEs) 
and long- term tolerability of the ASM.7 An open- label ex-
tension (OLE) study allows examination of treatment contin-
uation (i.e., retention) over a longer treatment duration and 
with flexible dosing, complementing the evidence provided 
by a randomized controlled trial. Retention is often used as 
an indicator of overall treatment satisfaction, incorporating 
efficacy, safety, and tolerability into the patient decision to 
continue or discontinue treatment.8,9 Because epilepsy is a 
chronic disorder with the need for long- term ASM treatment, 
knowledge of the long- term safety and tolerability of an ASM 
is needed for clinical practice treatment decisions.

In the 12- week (6- week titration and 6- week maintenance 
phases), double- blind, placebo- controlled, Phase 2  study 
(YKP3089C013 [C013]; NCT01397968), cenobamate sig-
nificantly improved seizure control in adults with uncon-
trolled focal seizures taking one to three concomitant ASMs 
and was well- tolerated.5 Patients who completed the 12- week 
double- blind treatment period of study C013 were eligible 
to participate in an OLE and receive cenobamate treatment. 

Because seizure diaries were not collected during the OLE, 
we report here the long- term safety and retention outcomes 
from the C013 OLE study. This OLE provides the longest du-
ration evaluation of the safety and tolerability of cenobamate, 
over a median treatment duration of 6.25 years among all pa-
tients who entered the OLE, and more closely reflects clin-
ical practice by allowing flexible dosing of cenobamate and 
concomitant ASMs.

2 |  MATERIALS AND METHODS

2.1 | Study design and participants

This multicenter, multinational, single- arm, long- term OLE 
enrolled patients who had completed the 12- week, multicenter, 
multinational, double- blind, randomized, placebo- controlled 
C013  study, which examined adjunctive cenobamate treat-
ment of adults with uncontrolled focal seizures.5 The double- 
blind and OLE studies were performed in accordance with the 
International Conference on Harmonization Good Clinical 
Practice Guidelines and country- specific regulations. The 
study protocols were approved by independent ethics com-
mittees or institutional review boards according to site local 
regulations. Patients provided written informed consent prior 
to participation.

Details of the C013 study and patient inclusion and ex-
clusion criteria have been previously published.5 Briefly, 
patients were randomized to receive placebo or cenobamate 
at a target dose of 200 mg once daily for 12 weeks (6- week 
titration phase, 6- week maintenance phase). Key inclusion 
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Key Points
• High long- term treatment retention is a clinically 

meaningful outcome because epilepsy is a chronic 
disease requiring long- term treatment

• This open- label extension of the cenobamate RCT 
YKP3089C013 (C013; Chung et al.) examined 
long- term treatment retention and tolerability

• Sustained safety and tolerability of cenobamate 
up to 7.8 years was demonstrated in adults with 
treatment- resistant focal seizures

• Cenobamate treatment retention ranged from 73% 
of patients at 1 year to 59% of patients at 6 years
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criteria included adult patients 18– 65 years old with a di-
agnosis of treatment- resistant focal epilepsy,10,11  history 
of epilepsy for at least 2  years, and taking one, two, or 
three ASMs at stable doses for at least 12  weeks before 
randomization. Within the 8- week baseline period, patients 
had to have three or more focal aware seizures with motor 
component, including aphasia and other observable symp-
toms; focal impaired awareness; and/or focal to bilateral 
tonic– clonic (secondarily generalized) seizures per month 
with no consecutive 21- day seizure- free period. Patients 
receiving phenytoin, phenobarbital, or metabolites of these 
drugs were excluded due to potential for drug– drug inter-
actions, and patients who received vigabatrin within the 
past year, felbamate for less than 18 continuous months, 
or intermittent rescue benzodiazepines more than once per 
month within the past month were excluded from participa-
tion.5 Patients who completed the double- blind study and 
continued to meet inclusion/exclusion criteria (except for 
seizure frequency) were eligible for the OLE.

2.2 | Procedures

The OLE was added to the C013 study in a protocol amend-
ment. Patients who completed the double- blind period before 
the OLE amendment was approved could re- enter the study 
and continue in the OLE. India did not approve the OLE, 
and thus the C013 study participants in India were excluded 
from the OLE. Following the protocol amendment that es-
tablished the OLE, patients entered the OLE after the study 
drug (cenobamate or placebo) was tapered and discontinued 
at up to 3– 4 weeks following the end of the double- blind pe-
riod. Following a later protocol amendment, patients could 
undergo a blinded conversion to open- label cenobamate 
without being tapered off study drug, if in the opinion of the 
investigator the patient had a clinically meaningful response 
and it was medically warranted to skip the taper period.

All patients entering the OLE received cenobamate at 
100  mg/day, with subsequent dose increases of 50  mg/day 
every 2 weeks as tolerated. As was done in the double- blind 
study, if a patient could not tolerate the next higher dose, they 
were continued on the current dose or had their dose reduced. 
The initial maximum cenobamate dose during the OLE was 
200 mg/day. Following an amendment approximately 2 years 
after the initiation of the OLE, the maximum allowable dose 
during the OLE was increased to 400 mg/day. Whereas no 
dose changes were allowed in concomitant ASMs during the 
double- blind study, investigators could adjust the dosage of, 
remove, or add concomitant ASMs as clinically indicated 
during the OLE, with the exception that monotherapy with 
cenobamate was not allowed.

OLE study visits began at 2- week intervals, then tran-
sitioned to monthly visits, followed by 3  months between 

visits. After the first year within the OLE, patients had four 
visits per study year.

2.3 | Study outcomes

Study outcomes in the OLE included demographic and safety 
information only. Safety assessments included frequency of 
treatment- emergent AEs (TEAEs) and serious TEAEs, sever-
ity of TEAEs, and TEAEs leading to discontinuation. TEAEs 
were defined as AEs with onset after the start of the OLE, or 
onset before OLE start with worsening during OLE. TEAEs 
were assessed up to the last dose of cenobamate during the 
OLE plus 30 days (or analysis cutoff date if earlier). TEAEs 
were coded using the MedDRA Dictionary version 20.0.

2.4 | Data analysis

OLE safety outcomes and study discontinuations were sum-
marized with descriptive statistics. Probability of study con-
tinuation from the first cenobamate dose in the OLE was 
examined using a Kaplan– Meier analysis, with patients who 
completed the study or were ongoing at the data cutoff con-
sidered censored. The OLE safety population was defined as 
all patients who entered the OLE and took at least one dose of 
cenobamate. The date of data cutoff for the current analysis 
of the OLE was July 1, 2019.

3 |  RESULTS

3.1 | Patients

Of the 201 patients who completed the C013 double- blind 
study, 43 were from study sites that did not participate in 
the OLE (i.e., India did not approve the OLE amendment). 
Of the remaining 158 patients, 149 entered the OLE, in-
cluding 76 patients originally randomized to cenobamate 
and 73 patients originally randomized to placebo during 
the double- blind period. Among the patients who received 
cenobamate during the double- blind period, 25.0% (19/76) 
transitioned to the OLE without cenobamate discontinua-
tion. In this group of patients, 68.4% (13/19) of patients 
were taking cenobamate 200  mg/day at the end of the 
double- blind period and two patients each were taking ce-
nobamate 50, 100, and 150  mg/day. One patient had no 
cenobamate treatment for 66 days between the end of the 
double- blind period and the start of the OLE. The remain-
ing 73.7% of patients (56/76) who received cenobamate 
during the double- blind period had no cenobamate for up 
to 32 days between the end of the double- blind period and 
start of the OLE. Among these patients, 3.6% (2/56) had no 
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cenobamate for ≤7 days, 8.9% (5/56) had no cenobamate 
for >7 to ≤14  days, 7.1% (4/56) had no cenobamate for 
>14 days to ≤21 days, and most patients (80.4%, 45/56) 
had no cenobamate for >21 days (up to 32 days) between 
the end of the double- blind period and the start of the OLE. 
The demographic and clinical characteristics of the pa-
tients who entered the OLE are shown in Table 1.

3.2 | Exposure to cenobamate and 
retention rate

As of the July 2019 data cutoff, the total duration of ceno-
bamate treatment was 652.8 patient- years, and 85 patients 
(57.0%) remained in the OLE. These 85 patients received ce-
nobamate in the OLE for a median of 6.8 years (mean ± SD 
= 6.9 ± 0.3, range = 6.4– 7.8 years). The median duration of 
cenobamate treatment among all 149 patients who entered 
the OLE was 6.25  years (median weeks = 325, range in 
weeks = 1– 407). The probability of continuing cenobamate 
treatment was 73% after 1 year, 67% after 2 years, 63% after 
3 years, 61% after 4 years, 60% after 5 years, and 59% after 
6 years (Figure 1). Among the patients who continued treat-
ment at 12 months (n = 107), the probability of continuing 
treatment was 92% after 2 years, 87% after 3 years, 83% after 
4 years, and 82% after 5 years (Figure 2). In these patients 
who continued cenobamate at 12  months, 79.4% (85/107) 
were still receiving cenobamate after a median duration of 
6.8  years. Reasons for OLE discontinuation are shown in 
Figure 3. The most common reasons were withdrawal by 
patient (19.5%, 29/149), AE (10.1%, 15/149), and lack of ef-
ficacy (5.4%, 8/149). No specific reasons were recorded for 
the “withdrawal by patient” category.

3.3 | Cenobamate dose

The median modal daily cenobamate dose was 200  mg 
(range = 50– 400  mg). The last recorded dose received by 
patients at or before the OLE data cutoff, including patients 
who received cenobamate taper prior to discontinuation, 
was 400 mg/day (8.1%, 12/149), 350 mg/day (5.4%, 8/149), 
300  mg/day (6.7%, 10/149), 250  mg/day (3.4%, 5/149), 
200  mg/day (26.2%, 39/149), 150  mg/day (8.1%, 12/149), 
100  mg/day (23.5%, 35/149), 50  mg/day (16.1%, 24/149), 
and 0 mg/day (2.7%, 4/149) in patients who had discontin-
ued treatment. The last recorded modal dose before the OLE 
data cutoff in ongoing patients in the OLE was 200 mg/day 
(mean ± SD = 230.6 ± 100.6 mg/day, median = 200 mg/day, 
range = 50– 400 mg/day), whereas in patients who discontin-
ued the OLE the modal last recorded dose was 100 mg/day 
(mean ± SD = 103.3 ± 71.8 mg/day, median = 100 mg/day, 
range = 0– 400 mg/day).

3.4 | Concomitant ASMs

In the OLE, 53.7% (80/149) of patients discontinued and re-
mained off one or more concomitant ASMs. One or more 
concomitant ASMs were added by 26.2% (39/149) of 

T A B L E  1  Demographics and baseline characteristics (OLE 
population)

All patients receiving cenobamate 
in the OLE, n = 149

Age, years, mean (SD) 37.6 (10.9)

Sex, n (%)

Female 77 (51.7)

Male 72 (48.3)

Race, n (%)

Caucasian/White 99 (66.4)

Asian 37 (24.8)

African American/Black 5 (3.4)

Other/unknown 8 (5.4)

Ethnicity, n (%)

Hispanic or Latino 6 (4.0)

Not Hispanic or Latino 137 (91.9)

Not reported 6 (4.0)

Seizure types by history, n (%)a 

Focal aware nonmotor 34 (22.8)

Focal aware motor 35 (23.5)

Focal impaired 
awareness

124 (83.2)

Focal to bilateral 
tonic– clonic

56 (37.6)

Baseline ASMs, n (%)b 

1 13 (8.7)

2 70 (47.0)

3 62 (41.6)

>3 4 (2.7)

Concomitant ASMs in OLE in ≥10% of patients, n (%)

Levetiracetam 67 (45.0)

Valproatec 57 (38.3)

Lamotrigine 52 (34.9)

Carbamazepine 39 (26.2)

Lacosamide 39 (26.2)

Topiramate 37 (24.8)

Oxcarbazepine 27 (18.1)

Clobazam 17 (11.4)

Abbreviations: ASM, antiseizure medication; OLE, open- label extension.
aPatients may be reported in >1 category.
bBaseline ASMs defined as ASMs starting prior to and ongoing at the time of 
first study drug dose in the double- blind period.
cIncluding valproate semisodium, valproate sodium, valproic acid, and Ergenyl 
chrono.
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patients. Among the patients who discontinued and remained 
off one or more concomitant ASMs, 76.3% (61/80) remained 
in the OLE at the data cutoff.

3.5 | Safety

Over the 7.8- year duration of the OLE, TEAEs occurred 
in 89.3% (133/149) of patients (Table 2). TEAEs were pri-
marily mild (28.2%, 42/133) or moderate (47.0%, 70/133) 
in severity. Dizziness (32.9%, 49/149), headache (26.8%, 

40/149), and somnolence (21.5%, 32/149) were the most 
frequently reported TEAEs. Dizziness was mild (44.9%) 
or moderate (51.0%) in most patients. In all patients, head-
ache was mild (80.0%) or moderate (20.0%) and somno-
lence was mild (56.3%) or moderate (43.8%). The timing 

F I G U R E  1  Kaplan– Meier plot of 
continuation during the open- label extension 
(OLE). Event = early discontinuation from 
OLE. Patients who completed the study and 
patients ongoing at the date of data cutoff 
are considered censored

F I G U R E  2  Kaplan– Meier plot of 
continuation during the open- label extension 
(OLE) in the patients who remained in 
the OLE at 12 months. Event = early 
discontinuation from OLE. Patients who 
completed the study and patients ongoing 
at the date of data cutoff are considered 
censored

F I G U R E  3  Patient disposition and reason for discontinuation 
(open- label extension [OLE] population). aAn additional three 
patients completed the OLE as reported on the end of study case 
report form. The patients completed 9.0 months, 11.0 months, and 
12.3 months of treatment in the OLE

T A B L E  2  Summary of TEAEs

All patients receiving 
cenobamate in the 
OLE, N = 149, n (%)

Any TEAE 133 (89.3)

TEAE severity

Mild 42 (28.2)

Moderate 70 (47.0)

Severe 21 (14.1)

Serious TEAEs 38 (25.5)

TEAEs in ≥10% of patients

Dizziness 49 (32.9)

Headache 40 (26.8)

Somnolence 32 (21.5)

Viral upper respiratory tract infection 30 (20.1)

Upper respiratory tract infection 24 (16.1)

Nausea 16 (10.7)

Fatigue 16 (10.7)

Urinary tract infection 16 (10.7)

Abbreviations: OLE, open- label extension; TEAE, treatment- emergent adverse 
event.
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for the onset of the most common TEAEs showed the me-
dian onset for dizziness was 36 days, for somnolence was 
41  days, and for fatigue was 57.5  days, whereas median 
onset of headache was 354 days.

Serious TEAEs occurred in 25.5% (38/149) of patients and 
those occurring in >1% of patients were seizure (n = 6) and 
vomiting, pneumonia, sepsis, and osteoarthritis (n = 2 each). 
There were three deaths during the OLE: one sudden unex-
plained death in epilepsy (SUDEP) rated as unlikely to be re-
lated to study treatment; one cardiac arrest resulting in death 
rated as not related to study treatment; and one completed 
suicide rated as unlikely to be related to study treatment.

TEAEs leading to discontinuation were reported in 10.1% 
(15/149) of patients, and those leading to discontinuation in 
>1% of patients were fatigue (1.3%, 2/149), ataxia (1.3%, 
2/149), and memory impairment or amnesia (1.3%, 2/149). 
Of the two patients who discontinued the OLE due to fa-
tigue, one patient discontinued at 8 days following onset of 
fatigue and one patient discontinued at 63 days after onset of 
fatigue. Of the two patients who discontinued the OLE due 
to ataxia, one patient discontinued at 8 days after ataxia onset 
and one patient discontinued at 652 days after ataxia onset. 
The patient reporting memory impairment discontinued the 
OLE at 4 days after onset, and the patient reporting amnesia 
discontinued at 46 days after onset. Among TEAEs leading 
to discontinuation in one patient, discontinuation occurred at 
4 days following aphasia onset; 23 days after asthenia, diplo-
pia, and dizziness onset; and 101 days after headache onset.

4 |  DISCUSSION

Long- term examination of retention rate is an accepted meas-
ure of effectiveness encompassing efficacy, safety, and tol-
erability, and one that may provide useful information for 
clinical practice.12,13 Unlike the rigid dosing protocols for 
study drug and concomitant ASMs that occur in the double- 
blind phase of pivotal clinical trials, OLE studies allow the 
evaluation of long- term safety and tolerability within the 
clinically meaningful context of more individualized dosing 
of both the study drug and concomitant ASMs. OLE studies 
likely better represent clinical practice and patient experi-
ences than controlled clinical trials. In this OLE of the C013 
Phase 2 study, adjunctive cenobamate was generally well tol-
erated by those patients treated over the longer term (up to 
7.8 years). Among all patients who entered the OLE, the me-
dian duration of treatment with cenobamate was 6.25 years. 
Notably, among the group of patients who continued ceno-
bamate at 1 year, 79% were still receiving cenobamate after 
a median duration of 6.8 years. During treatment with ceno-
bamate in the OLE, approximately half of the patients dis-
continued and remained off one or more concomitant ASMs. 
These patients had a high retention rate, with 76% continuing 

in the OLE at the data cutoff, suggesting these patients were 
benefiting from cenobamate treatment.

A high long- term retention rate is a clinically meaningful 
outcome because epilepsy is a chronic disease that requires 
continuing treatment. In the absence of methodologically 
rigorous real- world comparative effectiveness and safety 
studies for ASMs,14 indirect comparisons of long- term OLE 
retention outcomes may provide important information for 
clinical practice treatment decisions. The 1- year (73%) and 
2- year (67%) retention rates with cenobamate are similar to 
the retention rates reported for other recently approved ad-
junctive ASMs for focal seizures.15,16 In an analysis of re-
tention rates in adjunctive treatment of focal seizures using 
pooled extension studies, which primarily included patients 
who had completed double- blind, randomized, controlled 
trials and to a lesser extent open- label safety studies, 1-  and 
2- year rates were 75.4% and 61.7% for lacosamide, 75.3% 
and 35.9% for perampanel, 72.5% (no 2- year OLE available) 
for eslicarbazepine acetate, and 79.8% and 68.1% for bri-
varacetam.15 Retention rates reported in other 1- year OLE 
studies have included 71% with topiramate,17 and 84% with 
extended- release oxcarbazepine.18 One-  and 2- year treatment 
continuation rates for clinic patients of tertiary referral ep-
ilepsy centers have been reported as 75.2% and 69.2% for 
lamotrigine, 65.6% and 45.8% for levetiracetam, and 51.7% 
and 38.3% for topiramate.19 An analysis of ASM treatment 
continuation rates at 2 years, identified using medical records 
and patient interviews, showed 53.6% of patients continued 
levetiracetam, 74.1% continued lamotrigine, 58.8% contin-
ued oxcarbazepine, 44.2% continued topiramate, and 60.2% 
continued zonisamide.8

Cenobamate longer term retention rates were stable 
across Years 3– 6 and are higher than the rates that have 
been reported for other ASMs in OLE studies in patients 
with focal seizures (Figure 4).20– 27  The higher long- term 
retention rates with cenobamate are notable, because some 
comparator OLE studies included only patients whom in-
vestigators had a reasonable expectation would benefit 
from long- term treatment, rather than all patients who 
completed the previous study; or, in their analysis of reten-
tion rates, the discontinuations not due to AEs or lack of 
efficacy were censored.21– 23,27 Cenobamate retention rates 
also exceeded those of clinic patients of tertiary referral 
epilepsy centers, including the 3- year retention rates of la-
cosamide (37%),28 perampanel (42.7%),29 and levetirace-
tam (58%).30  The high rate of long- term retention in the 
C013 OLE study, along with 79% retention at 1 year in the 
open- label safety study,31 supports patient satisfaction with 
cenobamate treatment, serving as an indirect measure of 
combined efficacy and safety and the overall benefits of 
cenobamate as experienced by patients.

Most of the TEAEs in the C013 OLE were central 
nervous system- related and consistent with the Phase 2 
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double- blind studies5,6 and the Phase 3 open- label safety 
study.31 They also are similar to the most common TEAEs 
experienced by patients receiving lacosamide, perampanel, 
eslicarbazepine acetate, and brivaracetam in OLE stud-
ies, including dizziness, headache, somnolence, and fa-
tigue.15 The most common serious TEAE, reported in six 
patients, was seizures, which is not unexpected for patients 
with treatment- resistant focal epilepsy. Safety assessments 
did not find any unanticipated AEs over the 7.8- year du-
ration of the OLE or any late drug reactions to long- term 
treatment with cenobamate.

Limitations of the C013 OLE study are similar to other 
OLE studies, including no control comparison group, re-
duced sample size over time, and potential confounders 
such as changes in concomitant ASM therapy. There was 
no collection of seizure data to directly assess efficacy 
during the C013 OLE. The analysis of retention began at 
the start of cenobamate dosing in the OLE rather than in 
the double- blind phase, which could lead to an overesti-
mate of the retention rate because patients who discon-
tinued during the double- blind study are not included in 
the analysis.16 The decision to analyze retention from the 
start of the OLE was due to most patients ceasing ceno-
bamate for approximately 3  weeks from the end of the 
double- blind period to the beginning of the OLE, and to 
the loss of patients from sites in India who participated 
in the double- blind study but were not eligible for the 
OLE. If analysis started from dosing in the double- blind 
period, the loss of these patients would have artificially 
lowered the retention rate. Additionally, discontinuation 
from cenobamate in the C013 double- blind period was 
relatively low (11/113, 9.7% of patients vs. 10/109, 9.2% 
of placebo patients, including four patients from each 
group discontinuing due to AEs during the double- blind 
period).

Alternatively, analysis of OLE treatment discontinua-
tion did not exclude patients who discontinued for reasons 
other than efficacy and tolerability, such as lost to follow- up, 
which may underestimate retention.32 Importantly, the pa-
tient population of the C013 study is characteristic of patients 

experiencing treatment- resistant focal seizures, and the long- 
term OLE adds to the understanding of the long- term safety 
and tolerability of cenobamate. The outcomes of the second 
Phase 2 randomized, double- blind, placebo- controlled dose– 
response study (YKP3089C017; NCT0186611)6 OLE will 
include examination of retention rate, percentage seizure re-
duction, ≥50% responder rates, safety, and tolerability during 
cenobamate treatment over a median of 4 years.

In conclusion, long- term retention findings from the 
C013 OLE study demonstrated sustained safety and tolera-
bility of adjunctive cenobamate up to 7.8 years in adults with 
treatment- resistant focal seizures taking one to three ASMs. 
High long- term retention was seen in the patients who con-
tinued cenobamate at 1 year, in that 79% were still receiving 
cenobamate after a median duration of 6.8 years.
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