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Abstract
Objective: To report long-term post hoc efficacy and safety data from 10 US study 
sites from an open-label Phase 3 study of adjunctive cenobamate (NCT02535091).
Methods: Patients with uncontrolled focal seizures taking stable doses of 1–3 
antiseizure medications (ASMs) were administered increasing daily doses of ce-
nobamate (12.5, 25, 50, 100, 150, 200 mg/day) over 12 weeks at 2-week intervals 
(target dose = 200 mg/day). Further increases to 400 mg/day by 50-mg/day incre-
ments biweekly were allowed during the maintenance phase. Dose adjustments 
of cenobamate and concomitant ASMs were allowed. Data were assessed until 
the last clinic visit on or after September 1, 2019.
Results: Of 255 patients, 240 with focal aware motor, focal impaired awareness, 
or focal to bilateral tonic–clonic seizure data while on treatment were evaluated 
(median [maximum] exposure = 30.2 [43.0] months across the entire study). 
Median baseline seizure frequency/28 days was 2.8 (mean = 18.1). Of the 240 
patients, 177 (73.8%) were continuing cenobamate treatment at data cutoff. The 
≥50% responder rate for the total treatment duration was 71.7% (172/240). During 
titration, the ≥50% responder rates were 48.1% during Weeks 1–4 (12.5–25 mg/
day cenobamate) and 61.7% during Weeks 5–8 (50–100  mg/day cenobamate). 
Among all patients who received a dose of cenobamate in the maintenance 
phase (n  =  214), 13.1% (28/214) and 40.2% (86/214) achieved 100% and ≥90% 
seizure reduction during their entire maintenance treatment duration (median =   
29.5  months). Among all patients, 87 (36.3%) had any consecutive ≥12-month 
duration of 100% seizure reduction. Common treatment-emergent adverse events 
among all 240 patients included fatigue (34.6%), dizziness (32.1%), and somno-
lence (29.6%).
Significance: This post hoc analysis of a subset of patients from the long-term 
open-label study showed high rates of sustained 100% and ≥90% seizure reduc-
tion, with many achieving response early during titration. These findings suggest 
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1   |   INTRODUCTION

Pharmacotherapy is the mainstay of therapy for epilepsy, 
and many patients require life-long treatment with an-
tiseizure medications (ASMs).1,2 However, although 20 
new ASMs have been introduced in the past 30 years, ap-
proximately 35%-40% of newly diagnosed patients with 
epilepsy fail to achieve sustained seizure freedom (100% 
seizure reduction) despite use of multiple medications.3,4 
Failure to control seizures carries serious consequences, 
including increased mortality and morbidity compared 
with the general population.5–8

Cenobamate (XCOPRI, SK Life Science) is an ASM 
approved by the US Food and Drug Administration 
(FDA) for treatment of adults with focal (partial onset) 
seizures. The safety, efficacy, and tolerability of ceno-
bamate were demonstrated in two randomized, double-
blind, placebo-controlled, multicenter studies (treatment 
lengths ≤ 18  weeks) in adults with uncontrolled focal 
seizures despite taking 1–3 ASMs (NCT01397968 [C013]9 
and NCT01866111 [C017]10). In the 12-week placebo-
controlled, randomized C013 study, cenobamate produced 
a median 55.6% reduction in seizure frequency, in contrast 
to a 21.5% reduction observed in placebo-treated patients.9 
In the 18-week, dose-ranging C017 study, doses from 100 
to 400 mg/day were shown to be efficacious, with median 
percent reduction of up to 55% in patients treated with 
200 or 400 mg compared with a median percent reduction 
of 24% with placebo.10 During the maintenance phases, 
28.3% of patients in C013 and up to 21% of patients in 
C017 treated with cenobamate 200–400 mg/day achieved 
100% seizure reduction (placebo-adjusted treatment effect 
of ~20% in both studies).9,10  The most common adverse 
events (AEs) in these studies were central nervous system 
(CNS)-related.9,10

Randomized, controlled, short-term studies, with 
stringent protocols and inclusion criteria, provide a safe 
and standardized approach for regulatory authorities 
to evaluate the efficacy, safety, and tolerability of a new 
ASM.11 Although short-term trials are valuable, long-
term studies of efficacy, safety, and tolerability are needed 
to provide clinical insights about new ASMs. Long-term 
data for cenobamate in a large, global, open-label, Phase 

3 safety study (NCT02535091 [C021]) with 1347 patients 
supported the safety and tolerability profile of ceno-
bamate.12  The C021  safety study, however, did not re-
quire reporting of seizure outcomes, because long-term 
efficacy was not assessed in C021. Patients enrolled in 
C021 must have had uncontrolled seizures despite treat-
ment with 1–3 ASMs. However, the study design had less 
stringent inclusion criteria for baseline seizure severity 
than the randomized clinical studies.9,10,12 Therefore, the 
C021 study population as a whole had less severe focal 
epilepsy than the study populations in the short-term 
clinical studies. Given the value of long-term efficacy 
data, a protocol amendment permitted the post hoc col-
lection of seizure data and AEs from patient diaries and 
clinic notes to assess seizure responses. This post hoc 
analysis examined the efficacy data from US study sites 
in the C021  study that had high-quality long-term sei-
zure outcomes recorded.

durable seizure frequency reduction with cenobamate in adults with uncon-
trolled focal seizures.

K E Y W O R D S

cenobamate, efficacy, focal epilepsy, long term, safety/tolerability

Key Points
•	 Of 240 patients in this analysis (median expo-

sure = 30.2  months, range = 0.10–43.0), 177 
(73.8%) were still taking cenobamate at data 
cutoff

•	 During titration, ≥50% responder rates were 
48.1% for Weeks 1–4 (12.5–25 mg/day cenoba-
mate) and 61.7% for Weeks 5–8 (50–100 mg/day 
cenobamate)

•	 During the entire maintenance phase (median =   
29.5 months, population n = 214), 13.1% of pa-
tients had 100% seizure reduction, and 40.2% 
had ≥90% reduction

•	 Eighty-seven of 240 (36.3%) patients had 100% 
seizure reduction for ≥12 consecutive months 
during the study

•	 Most common adverse events (fatigue, dizzi-
ness, somnolence) in this subset of patients 
were consistent with those in patients from the 
primary study
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2   |   MATERIALS AND METHODS

2.1  |  Study design and patients

C021 was a large, multicenter, open-label safety study in 
patients with uncontrolled focal (partial) seizures. The 
study included a screening period of up to 21  days and 
an open-label treatment period, consisting of a 12-week 
titration phase, followed by an open-label maintenance 
phase. The maintenance phase continued for the length 
of the study (total study duration was up to 43 months). 
Detailed patient eligibility criteria have been previously 
published.12 Briefly, eligible patients were 18–70 years old, 
with a diagnosis of focal epilepsy by International League 
Against Epilepsy seizure classification criteria. Patients’ 
focal seizures must have been uncontrolled despite stable 
doses of 1–3 concomitant ASMs.12,13 US sites that enrolled 
≥11 patients who had recorded high-quality seizure data 
were eligible to participate in this retrospective study.

For the post hoc analysis, patients must have had at 
least one focal aware motor, focal impaired awareness, or 
focal to bilateral tonic–clonic (FBTC) seizure per 13 weeks 
baseline prior to screening visit; data on focal aware motor, 
focal impaired awareness, or FBTC seizures while on 
treatment; consistent documentation of raw seizure data; 
and good-quality data for ≥85% of the time spent in the 
study. Patients initiated cenobamate treatment at 12.5 mg/
day for 2 weeks, followed by 25 mg/day for 2 weeks and 
50 mg/day for 2 weeks.12 Cenobamate dose was then in-
creased by 50  mg/day at 2-week intervals to the target 
dose of 200  mg/day. After reaching 200  mg/day, further 
increases up to 400  mg/day using biweekly increments 
of 50 mg/day were allowed during a maintenance phase. 
Reductions below 200 mg were allowed according to in-
vestigators’ clinical judgment (minimum allowed dose = 
50 mg/day). Cenobamate monotherapy was not allowed. 
Patient visits occurred every 2  weeks for 16  weeks and 
then every 1–3 months.

The C021 study was conducted in accordance with the 
Declaration of Helsinki and the International Council for 
Harmonisation Good Clinical Practice guidelines. The 
post hoc analysis was approved by an independent ethics 
committee or institutional review board. Written informed 
consent was obtained from each patient in the C021 study 
(N  =  1347) prior to study participation. No new patient 
consent was required for the post hoc analysis.

2.2  |  Assessments and analysis

Responder rates (≥50%, ≥75%, ≥90%, and 100% reduction 
in seizure frequency from baseline) were assessed during 
the entire treatment period, during the titration phase, 

and during the maintenance phase. The median percent 
reduction in seizure frequency was also examined during 
the maintenance phase by seizure subtype.

All patients meeting the post hoc inclusion criteria 
were included in the efficacy analyses. Data were as-
sessed until the last clinic visit on or after September 1, 
2019, depending on when sites delivered their data. For 
analysis during titration, the ≥50% responder rate was ex-
amined in 4-week intervals versus baseline up to Week 12 
using patients with available seizure data at each 4-week 
interval as the denominator. All patients were included 
in this analysis and counted as a ≥50% responder if the 
data showed a ≥50% reduction from baseline seizure fre-
quency during each 4-week interval. For analysis during 
the maintenance phase, the maintenance population was 
defined as all patients meeting inclusion criteria who re-
ceived a dose of cenobamate after the 12-week titration 
phase. Duration of 100% seizure reduction was assessed 
at ≥3, ≥6, and ≥12 months. Assessments were performed 
moving backward from the patient's last clinical visit (ie, 
interval includes their last clinic visit) and during any 
consecutive ≥12-month interval (ie, interval does not have 
to include the patient's last clinic visit). Patients could 
be assessed up to 15 days before the 12-month duration, 
10 days before the 6-month duration, and 5 days before the 
3-month duration. Patients with any missing seizure fre-
quency data could not be counted as having 100% seizure 
reduction. For ≥50%, ≥75%, and ≥90% responder rates, the 
seizure frequency was analyzed as observed with imputa-
tion for missing seizure data during the assessed interval. 
Descriptive statistics were used to summarize the data.

3   |   RESULTS

3.1  |  Patients

Among the 1347 patients enrolled in the C021 study, 1340 
patients were treated with cenobamate as of July 2019. 
Retention at 12 and 24 months of treatment was 80% and 
73%, respectively (Figure S1). Among the 1340 patients, 
12 US sites (299 patients) were potentially eligible to par-
ticipate in the post hoc study. Two sites were unable to 
participate, leaving 10 sites with 255 patients for the post 
hoc analysis. Of these 255 patients, 15 did not meet the 
post hoc inclusion criteria, leaving 240 patients who could 
be evaluated for efficacy. For these 240 patients, the first 
patient was enrolled on July 20, 2016, and the last patient 
was enrolled on January 19, 2018. Demographic (mean 
age = 41.8 years, 43.8% female) and disease characteris-
tics of the 240 patients were similar to the remaining pa-
tient population from the primary study (Table 1). Median 
baseline seizure frequency per 28 days was 2.8 (mean = 
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18.1; Table 1). Most patients (88% [211/240]) were tak-
ing two or three ASMs prior to receiving the first dose of 
cenobamate.

3.2  |  Efficacy

The median duration of exposure for the 240 patients in 
the post hoc open-label study was 30.2 months (range = 
0.10–43  months). Of the 240 patients, 177 (73.8%) were 
still taking cenobamate as of the data cutoff visit on or 
after September 1, 2019 (median duration of exposure = 
32.9 months [range = 22.1–43 months]). Among all 240 
patients, the ≥50% responder rate for the total treatment 

duration was 71.7% (172/240). Concomitant ASMs did not 
appear to relate to response (data are presented in a com-
panion paper by Rosenfeld et al. 2021).14

3.2.1  |  Seizure reduction during titration

The ≥50% responder rates during the titration phase in 4-
week intervals with cenobamate doses up to 200 mg/day 
are shown in Figure 1. Among all patients with available 
seizure data, 48.1% (114/237) achieved a ≥50% seizure re-
duction during the first 4 weeks of titration with doses of 
12.5–25 mg/day (Figure 1). Additional patients achieved 
≥50% seizure reduction at each additional 4-week interval 

Characteristic

All 
cenobamate, 
N = 240

Patients from primary safety study 
population not included in post hoc 
analysis, N = 1100a

Age at screening, years

Mean (SD) 41.8 (14.63) 39.3 (12.4)

Median 40.5 38.0

Minimum, maximum 18, 70 18, 72

Sex, n (%)

Male 135 (56.3) 538 (48.9)

Female 105 (43.8) 561 (51.1)

Race, n (%)

White 203 (84.6) 873 (79.4)

Black or African 
American

21 (8.8) 25 (2.3)

Hispanic 12 (5.0) 127 (11.5)

Asian 4 (1.7) 75 (6.8)

Seizure frequency at 
screening/28 days

Mean (SD) 18.1 (64.17) —

Median (minimum, 
maximum)

2.8 (0.2, 562.3) —

Concomitant ASMs at 
baseline in ≥10% of 
either group, n (%)

Lacosamide 98 (40.8) 199 (18.1)

Levetiracetam 89 (37.1) 397 (36.1)

Lamotrigine 66 (27.5) 344 (31.3)

Clobazam 38 (15.8) 121 (11.0)

Zonisamide 39 (16.3) 73 (6.6)

Carbamazepine 24 (10.0) 300 (27.3)

Valproate 21 (8.8) 366 (33.3)

Oxcarbazepine 20 (8.3) 128 (11.6)

Abbreviation: ASM, antiseizure medication.
aPrimary safety study population as of July 2019 was N = 1340. Two-hundred forty patients were included 
in the post hoc analysis, leaving 1100 patients who were not included.

T A B L E  1   Patient demographic and 
clinical characteristics
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F I G U R E  1   Responder rates of 
≥50% during titration for all patients 
(n = 240)

F I G U R E  2   Responder rates during 
the entire maintenance phase among 
all patients (maintenance population, 
n = 214) and patients continuing 
cenobamate at data cutoff (n = 177). 
The median treatment duration 
for all patients in the maintenance 
population was 29.5 months. The 
median treatment duration for patients 
continuing cenobamate at data cutoff was 
30.2 months

T A B L E  2   Dose at last visit among all patients, at data cutoff for patients continuing cenobamate, and at start of drug taper for patients 
discontinuing cenobamate

All cenobamate, 
N = 240, n (%)a

Continuing cenobamate   
at data cutoff, N = 177, n (%)

Patients who discontinued 
cenobamate, N = 63, n (%)

12.5 mg/day 2 (0.8) 0 (0) 2 (3.2)

25 mg/day 6 (2.5) 0 (0) 6 (9.5)

50 mg/day 11 (4.6) 2 (1.1) 9 (14.3)

100 mg/day 9 (3.8) 6 (3.4) 3 (4.8)

150 mg/day 17 (7.1) 13 (7.3) 4 (6.3)

200 mg/day 55 (22.9) 41 (23.2) 14 (22.2)

250 mg/day 23 (9.6) 16 (9.0) 7 (11.1)

300 mg/day 31 (12.9) 28 (15.8) 3 (4.8)

350 mg/day 23 (9.6) 19 (10.7) 4 (6.3)

400 mg/day 63 (26.3) 52 (29.4) 11 (17.5)
aFor all cenobamate patients (N = 240), dose at the last visit did not include visits for drug taper/discontinuation.
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during titration doses of 50–100 mg/day and 150–200 mg/
day (Figure 1); hence, most who benefited responded 
early in the course of titration.

3.2.2  |  Seizure reduction during 
maintenance treatment

Unlike the double-blind studies with maintenance treat-
ment durations of 6 and 12 weeks (Table S1), the median 
maintenance treatment duration for all patients in this 
post hoc analysis was 29.5  months. Among all patients 
who entered the maintenance phase (n = 214), the ≥50%, 
≥75%, ≥90%, and 100% responder rates over the course 
of their entire maintenance phase duration were 75.7% 
(162/214), 57.5% (123/214), 40.2% (86/214), and 13.1% 
(28/214; Figure 2). Hence, 13.1% of all patients who en-
tered the maintenance phase completely stopped having 
seizures for the entire duration they received maintenance 
treatment (median duration = 29.5 months, range = 0.8–
40.2 months), and 40.2% achieved ≥90% seizure reduction 
during their entire duration of maintenance treatment. 
Among all 240 patients, 58.3% (140/240) were on doses 
greater than 200 mg/day at their last visit, not including 
visits related to taper and discontinuation (Table 2); 26.3% 
(63/240) were on 400 mg/day at their last visit.

Of the 177 patients taking cenobamate at data cutoff, 
the ≥50%, ≥75%, ≥90%, and 100% responder rates for the 
entire maintenance phase were 81.4% (144/177), 62.1% 
(110/177), 43.5% (77/177), and 11.3% (20/177), respec-
tively (Figure 2). At data cutoff, 65.0% (115/177) of pa-
tients continuing cenobamate were on doses greater than 
200 mg/day (Table 2); 29.4% (52/177) were on 400 mg/day 
at data cutoff.

Responder rates calculated over consecutive 6-month 
intervals during the maintenance phase were higher 
during Months 27–33 as compared to Months 3–9 (Figure 
S2). The percentage of patients achieving 100% seizure re-
duction increased from 24.8% (53/214) to 43.7% (66/151). 
The percentage of patients achieving ≥90% seizure reduc-
tion increased from 35.0% (75/214) to 58.9% (89/151). The 
≥75% responder rate increased from 54.2% (116/214) to 
71.5% (108/151), and the ≥50% responder rate increased 
from 71.5% (153/214) to 83.4% (126/151). Among all pa-
tients, the median (minimum, maximum) dose at the be-
ginning of the maintenance phase (starting at Week 13 
[end of Month 3]) was 200 mg/day (50, 250 mg/day) and 
increased to 300 mg/day (50, 400 mg/day) at Month 33.

Efficacy, as shown by median percent seizure reduction 
during the entire study and responder rates during the 
maintenance phase (Figure 3A,B), was observed within 
each assessed focal seizure subtype (focal aware motor, 
focal impaired awareness, and FBTC). FBTC seizures 

were reduced by a median of 89.5%. Among patients with 
FBTC seizures who entered the maintenance phase, 35.4% 
(17/48) achieved 100% FBTC seizure reduction during 
their entire duration of maintenance treatment.

3.2.3  |  One hundred percent seizure 
reduction duration

For all 240 patients, 25.8% (62/240) experienced 100% sei-
zure reduction for ≥12 months at their last visit (Figure 
4A); mean duration of 100% seizure reduction for these 
62 patients was 23.5 months (range = 11.6–40.1 months). 
Any consecutive ≥12-month duration of 100% seizure re-
duction was observed in 36.3% (87/240) of all patients.

Of the 177 patients continuing cenobamate treatment 
at data cutoff, 33.9% (60/177) had 100% seizure reduction 
for ≥12 months at data cutoff (Figure 4B). For these 60 pa-
tients, the median dose of cenobamate was 208.3 mg/day 
(mean dose = 236 mg/day). Any consecutive ≥12-month 
duration of 100% seizure reduction occurred in 46.9% 
(83/177) of patients continuing cenobamate.

3.3  |  Safety

The most common treatment-emergent AEs were CNS-
related (fatigue [34.6%], dizziness [32.1%], and somno-
lence [29.6%]; Table 3). Serious treatment-emergent AEs 
were reported in 50 of 240 patients (20.8%). Seizure was the 
only serious treatment-emergent AE reported in ≥2% of all 
patients (n = 7, 2.9%). Three deaths, previously reported 
in the primary study population,12 occurred (sudden death 
with no autopsy, traumatic intracranial hemorrhage after 
a fall, and respiratory failure in a patient with Angelman 
syndrome). Two of the deaths were considered unrelated 
to cenobamate treatment; the sudden death was consid-
ered remotely related to the study drug by the investiga-
tor. No cases of drug rash with eosinophilia and systemic 
symptoms (DRESS) were reported. Further details about 
treatment-emergent AEs and concomitant ASMs are pro-
vided in a companion paper.14

4   |   DISCUSSION

This post hoc analysis of a subset of patients from the 
open-label safety study demonstrates durable and sus-
tained improvement in seizure control in adults treated 
with cenobamate. Moreover, high rates of sustained 100% 
seizure frequency reduction (≥12 months) were achieved, 
which is a striking response. Approximately 36% of all 
patients attained 100% seizure reduction for a ≥12-month 



      |  3011SPERLING et al.

period. Robust seizure reduction was also noted for all as-
sessed focal seizure types, including FBTC seizures, the 
seizure type most associated with morbidity and mortal-
ity. Retention was high for this cohort, with 73.8% re-
maining on drug throughout the analysis period (median 
= 2.7 years), further supporting long-term, sustained ef-
ficacy and tolerability. Hence, this long-term assessment 
provides useful insights about cenobamate and may prove 
helpful when treating patients in clinical practice.

Rates of seizure freedom for treatment durations over 
12  months are not frequently reported for other ASMs, 
which, along with methodological differences, makes it 
difficult to compare these rates with other studies. In vari-
ous open-label, long-term follow-up extensions of clinical 
studies of newer adjunctive ASMs, sustained rates of 100% 
seizure reduction, when reported, are generally low (rates 
up to 13% for any 12-month period and 5.6% for any 24-
month period).15–18

The implications of seizure freedom, elimination of 
FBTC seizures, and marked reduction in seizure frequency 
should not be underestimated. Uncontrolled seizures, 
particularly tonic–clonic seizures, are associated with in-
creased risk of death, including sudden unexpected death 
in epilepsy.19  Patients with uncontrolled seizures are 
also subject to significant risks for injury.7 By markedly 
reducing or abolishing the rate at which seizures occur, 
particularly tonic–clonic seizures, one can reasonably ex-
pect a reduction in risk of death and injury. This has been 
demonstrated to occur after successful epilepsy surgery, 
and it is likely that successful medical therapy reduces 
these risks as well.20 Sustained improvements in seizure 
reduction among responders to drug therapy are likely 
to be associated with measurable improvements in other 
meaningful outcomes. Driving a motor vehicle, for in-
stance, particularly in the United States, is a goal of many 
patients with epilepsy. Lengthy periods of 100% seizure 

F I G U R E  3   (A) Median percent 
reduction by focal seizure subtypes 
(n = 240) and (B) responder rates by 
focal seizure subtypes during the entire 
maintenance phase among all patients 
(maintenance population, n = 214). The 
median treatment duration for all patients 
in the maintenance population was 
29.5 months
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reduction in this study, as indicated as of the data cutoff 
(median duration = ~2 years) for many patients (33.9%), 
may make this possible for some patients.

In this post hoc analysis of a subset of patients from 
the open-label Phase 3 study, 40.2% of patients achieved 
sustained ≥90% reduction in seizure frequency during the 
maintenance treatment phase. Although long-term ≥90% 
responder rates are not commonly reported in the litera-
ture, the high rate achieved with cenobamate may trans-
late well into clinical practice, where patient factors such 
as intercurrent infection, adherence, and other seizure-
provoking factors may make 100% seizure control difficult 
to attain.

This study is also the first analysis to demonstrate effi-
cacy with cenobamate using the FDA-approved titration 
regimen. Using a start-low, go-slow cenobamate titration 

schedule, patients started to have seizure reduction within 
the first 4 weeks of titration at doses of 12.5–25 mg/day, 
with further reduction observed in the following 4-week 
intervals through Week 12. Of note, steady-state concen-
trations of cenobamate are attained after approximately 
2  weeks of once-daily dosing,21  meaning that patients 
starting cenobamate likely only reached steady state by the 
end of the 2-week, 12.5-mg titration step. These data sug-
gest that, despite cenobamate's 12-week titration regimen, 
many patients respond during the first 4–8 weeks of titra-
tion, providing time to safely titrate patients to the desired 
maintenance dose. A separate analysis conducted by the 
FDA projected that the C021 titration regimen would be 
expected to produce half the maximum effect by Week 5 of 
titration and a percent seizure frequency reduction of ~40% 
at 7–8 weeks of titration (at a dose of 100 mg/day). In this 

F I G U R E  4   One hundred percent 
seizure reduction among (A) all 
patients (n = 240) and (B) patients 
continuing cenobamate at data cutoff 
(n = 177)
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retrospective analysis of a small subset of the C021 study 
patients, 61.7% of the included patients achieved an ≥50% 
reduction during Weeks 5–8 with doses of 50–100 mg/day. 
Based on the early efficacy results, patients may tolerate 
reduction in their concomitant ASMs during the titration 
schedule at low doses of cenobamate should a tolerabil-
ity or interaction issue develop. Additional analyses of the 
C021 data, reported separately,14 will help guide such dose 
adjustments for concomitant ASMs during cenobamate 
titration. Patients with less early seizure reduction may 
also respond over time, given that additional seizure re-
duction, including 100% and ≥90% seizure reduction, oc-
curred with continued increases beyond the early doses. 
During the maintenance treatment phase, most patients’ 
doses ranged from 200 to 300 mg daily. However, some pa-
tients who displayed either improvement or 100% seizure 
reduction received as much as 400 mg daily.

No new safety signals were detected with long-term 
cenobamate treatment of up to 43  months in this sub-
set of patients from the open-label safety study. The AE 
profile during long-term cenobamate treatment in this 
subset of patients was similar to the AE profile previ-
ously reported in the primary C021  study,12 with most 
treatment-emergent AEs CNS-related (fatigue, dizziness, 
somnolence). No cases of DRESS were reported.

These findings must be interpreted in the context of 
the study limitations. First, the C021 study was open-label 
and was not designed to assess efficacy. The retrospective 
analysis included a population selected from a subset of 
experienced clinical sites, which may reflect a selection 
bias, although this cohort generally resembled the re-
maining C021 sample and 88% of the patient cohort were 
receiving two or three ASMs before starting cenobamate. 

The open-label study design allowed clinicians to make 
changes to cenobamate dose and concomitant ASMs, 
which better reflects clinical practice. Assessment of sei-
zure frequency during the titration period using 4-week 
intervals is a limitation, particularly as the C021  study 
had less stringent inclusion criteria for baseline seizure 
severity than the double-blind clinical studies. However, 
the higher rates of ≥50% seizure reduction occurring later 
in titration, during doses of 50–200 mg/day, support the 
overall pattern of early efficacy. An early response to ceno-
bamate was also noted in the Phase 2 clinical studies using 
4-week intervals,9,10 which corresponds to our observation. 
Further examination of responses among patients in C021 
by baseline seizure frequency is ongoing. Although signs 
of efficacy may occur early in titration, patients may need 
to reach doses of 200–300 mg/day, or as high as 400 mg/
day, to achieve optimal response.

5   |   CONCLUSIONS

High rates of retention and sustained reduction in sei-
zure frequency were observed in this post hoc analysis 
of a subset of patients from the open-label Phase 3 study 
of cenobamate, extending the findings from the Phase 
2 studies, with a significant proportion of patients experi-
encing ≥90% and 100% reduction in seizure frequency for 
prolonged periods. In addition, many patients responded 
relatively early during the 12-week titration phase using 
the “start low, go slow” titration regimen. Most treatment-
emergent AEs were CNS-related, similar to the primary 
study. Together, these findings suggest that cenobamate is 
safe and effective during long-term treatment.

All cenobamate, 
N = 240, n (%)

Continuing cenobamate at data 
cutoff, N = 177, n (%)

Patients with ≥1 TEAE 236 (98.3) 175 (98.9)

Serious TEAEs 50 (20.8) 36 (20.3)

TEAEs in ≥10% of 
patients

Fatigue 83 (34.6) 67 (37.9)

Dizziness 77 (32.1) 59 (33.3)

Somnolence 71 (29.6) 53 (29.9)

Upper respiratory tract 
infection

38 (15.8) 34 (19.2)

Balance disorder 37 (15.4) 29 (16.4)

Headache 36 (15.0) 29 (16.4)

Nausea 28 (11.7) 24 (13.6)

Fall 25 (10.4) 18 (10.2)

Weight decreased 24 (10.0) 18 (10.2)

Abbreviation: TEAE, treatment-emergent adverse event.

T A B L E  3   Summary of TEAEs
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