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Objectives: Cenobamate is an antiseizure medication (ASM) approved in Europe as 
adjunctive therapy for adults with inadequately controlled focal seizures. This post 
hoc analysis reports onset of efficacy and characterizes time to onset, duration, and 
severity of the most common treatment-emergent adverse events (TEAEs) during ce-
nobamate titration.
Materials & Methods: Adult patients with uncontrolled focal seizures taking 1 to 3 
concomitant ASMs were randomized to receive adjunctive cenobamate or placebo 
(double-blind studies C013 and C017) or cenobamate (open-label study C021). 
Outcome assessments included efficacy (median percentage change in seizure fre-
quency and onset [studies C013 and C017]) and safety (onset, duration, and severity 
of TEAEs [all studies]).
Results: Onset of efficacy was observed by Weeks 1 to 4 of titration in studies C013 
and C017 which used a faster titration schedule than study CO21. In study C013, 
the median percentage seizure frequency reduction was 36.7% in patients receiving 
cenobamate versus 16.3% in those taking placebo (p = .002); in study C017, signifi-
cant differences in seizure frequency emerged in Week 1 and continued throughout 
titration between all cenobamate groups and placebo (p < .001). The most commonly 
reported TEAEs were somnolence, dizziness, fatigue, and headache, with first onset 
of each reported as early as Week 1; however, the majority resolved.
Conclusions: Reductions in seizure frequency occurred during titration with initial ef-
ficacy observed prior to reaching the target dose. These reductions were regarded 
as clinically meaningful because they may indicate early efficacy at lower doses than 
previously expected and had a considerable impact on patient quality of life. Long-
term treatment with adjunctive cenobamate was generally safe and well-tolerated.
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1  |  INTRODUC TION

A primary goal for patients in the treatment of epilepsy is to 
achieve seizure freedom while avoiding intolerable treatment-
related side effects.1,2 Only about one-half of patients become 
seizure-free with their first antiseizure medication (ASM), and 
nearly one-third continue to experience uncontrolled seizures 
despite appropriate treatment with additional ASMs.2–4 Recently 
available adjunctive therapies should play an important role in im-
proving the efficacy of epilepsy treatment and moving toward the 
goal of seizure freedom.

Cenobamate is an ASM approved in Europe as an adjunctive 
treatment for adults with inadequately controlled focal seizures 
who have previously failed at least 2 ASMs and is also approved 
in the United States as adjunctive therapy and monotherapy. 
Previously, two international, double-blind, placebo-controlled 
clinical trials (studies C013 and C017) demonstrated the efficacy 
and safety of cenobamate.5,6 A large, international, open-label 
safety study (study C021) demonstrated that cenobamate treat-
ment was generally safe and well-tolerated.7 Pooled patient re-
tention data across the cenobamate clinical development program 
reported cumulative cenobamate retention rates of 80% at 1 year 
and 72% at 2 years.8

Data from studies C013 and C017 demonstrate that a significant 
reduction in seizure frequency from baseline may be observed im-
pressively early and prior to reaching the recommended cenobamate 
maintenance dose of 200 mg/day.5,6 Importantly, the phase 3 clini-
cal trial (study C021) implemented a slower titration schedule than 
in the randomized controlled trials. The results of this trial demon-
strated that initiating cenobamate at 12.5 mg and titrating up every 
two weeks reduces the number and severity of treatment-emergent 
adverse events (TEAEs) compared to the randomized controlled 
studies. Additionally, a >50% responder rate was observed in 48.1% 
of patients in Weeks 1 to 4 (12.5–25 mg), even at the corresponding 
low doses, in the post hoc analysis of the study C021 open-label 
trial.9

The objective of this post hoc analysis was to determine onset 
of efficacy during titration of cenobamate in studies C013 and C017 
and to characterize the onset, duration, and severity of the most 
common TEAEs in these trials as well as in study C021. Additional 
information about very early signs of efficacy and/or AEs may im-
prove the therapeutic advice during cenobamate titration and may 
help to identify early and low-dose responders so that the recom-
mended first maintenance target dose might be reconsidered in 
some patients.

2  |  MATERIAL S AND METHODS

2.1  |  Study design and patients

Study C013 (NCT01397968) was a multicenter, double-blind, 
placebo-controlled trial evaluating adults (18–65 years old) with focal 
seizures who were taking 1–3 ASMs.5 Patients were randomized to 
either 200 mg/day cenobamate or placebo after an 8-week baseline 
assessment. Details of the study have been previously published.5 
The dosing schedule is shown in Figure 1A. Changes to concomitant 
ASMs were not allowed during the double-blind study. The primary 
outcome was the median percentage change in seizure frequency 
from baseline every 28 days. Safety outcomes assessed the incidence 
of TEAEs (treatment-related and serious) and discontinuations.

Study C017 (NCT01866111) was the second multicenter, 
double-blind, randomized, placebo-controlled, dose–response trial.6 
Details were previously published, and the dosing schedule is shown 
in Figure  1B.6 Adult patients (18–70 years old) with focal seizures 
who had taken 1–3 ASMs were randomly assigned to adjunctive 
cenobamate at 100, 200, 400 mg, or placebo following the 8-week 
baseline period. No changes to concomitant ASMs were allowed 
during the double-blind study. Primary efficacy outcomes included 
the median percentage change in focal seizure frequency from base-
line per 28 days and responder rates (≥50% reduction). Safety and 
tolerability across treatment groups were compared descriptively.

In the open-label phase 3 safety and pharmacokinetic study 
C021 (NCT02535091), patients 18–70 years old with uncontrolled 
focal seizures taking 1–3 ASMs were enrolled; details were pub-
lished previously.7 During the 12-week titration phase, concomitant 
ASMs and cenobamate doses could be adjusted as clinically needed. 
However, patients taking concomitant phenytoin or phenobarbital 
were not allowed to adjust the cenobamate titration rate or other 
concomitant ASMs, but their current doses of phenytoin/phenobar-
bital could be decreased by 25%–33% at any visit with a maximum 
reduction up to two-thirds of the baseline dose due to dose-related 
toxicity. During the open-label maintenance phase, cenobamate and 
other ASMs could be adjusted, removed, or added (with the excep-
tion of the addition of phenytoin or phenobarbital).

2.2  |  Outcome assessments

The median percentage change in seizure frequency and onset of effi-
cacy in patients receiving cenobamate versus placebo were evaluated 
during the 6-week titration phase in studies C013 and C017. Onset of 

F I G U R E  1  Cenobamate titration schedule during the double-blind treatment period of (A) study C013, (B) study C017, and (C) open-label 
study C021. *The initial starting dose of cenobamate in the original faster titration schedule was 100 mg/day, with weekly increments of 
100 mg/day to the target dose. The amended titration schedule reduced the initial starting dose to 50 mg/day and slowed the titration rate 
to the target dose to improve tolerability
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efficacy examined the reduction in seizure frequency at each week 
compared to baseline. Time of first onset of TEAEs, duration of TEAE 
occurrences, and severity of somnolence, dizziness, and fatigue were 
examined in all 3 studies (C013, C017, and C021). Severity of TEAEs 
was defined as follows: mild, the AE was easily tolerated and did not 
interfere with daily activity; moderate, the AE interfered with daily 
activity, but the subject was still able to function; and severe, the AE 
was incapacitating and required medical intervention.

2.3  |  Statistical analysis

Post hoc analysis of efficacy examined the percentage reduction in 
seizure frequency from baseline to each week during titration using a 
Wilcoxon rank-sum test (study C013) or a non-parametric ANCOVA 
model (study C017) using ranked data with treatment group as the 
fixed factor and ranked values of baseline seizure rate as the covari-
ate. The safety and tolerability analysis evaluated the duration, oc-
currence, and severity of TEAEs using descriptive statistics.

3  |  RESULTS

3.1  |  Patients

3.1.1  |  Demographics and disposition

Patient demographics and baseline characteristics have been previ-
ously described and are summarized in Table S1. In study C013, a 
total of 222 patients were enrolled, all patients received at least 1 
dose of cenobamate and were included in the safety population, and 
rates of study discontinuation were similar in both cenobamate and 
placebo groups (primary reason for withdrawal was TEAEs). In study 
C017, the modified intention-to-treat safety population included 
437 patients, 82% of whom completed the study. TEAEs were the 
primary reason for discontinuation. In study C021 (median treatment 
duration 33.4 months; data cutoff June 2020), 1340 patients were 
enrolled, of whom 424 (31.6%) discontinued, most commonly due to 
TEAEs and withdrawn consent for reasons other than a TEAE; 1340 
patients received ≥1 treatment dose (median modal dose = 200 mg), 
and 904 patients were ongoing at data cutoff (June 2020).

3.2  |  Efficacy during titration

3.2.1  |  Study C013

At Week 2 of titration at the initial dose of 50 mg/day, patients receiving 
cenobamate had significant reductions in median percentage seizure 
frequency versus placebo (−26.7% vs. −15.1%; p = .013) (Figure 2A). At 
Week 4, patients randomized to cenobamate were receiving 100 mg/
day and the median percentage reduction in seizure frequency was 
−36.7% compared with −16.3% in the placebo group (p = .002).

3.2.2  |  Study C017

During the titration phase in study C017, already at the end of Week 
1, a significant difference was observed in the median percentage 
reduction in seizure frequency between the cenobamate treat-
ment group (50 mg/day) and the placebo group (−36.4% vs. −20.0%; 
p  =  .041) (Figure  2B). For the remaining 5 weeks of the titration 
phase, significant differences were reported between the groups 
of patients receiving cenobamate at any dose versus the placebo 
group. By Week 2, a 42.9% median percentage reduction in seizure 
frequency was observed in those patients taking 100 mg/day ceno-
bamate compared to 17.9% in those receiving placebo (p < .001). At 
Week 3, patients in the 100 and 150 mg/day cenobamate groups 
had a 45.3% and 43.1% median percentage reduction in seizure fre-
quency, respectively, versus 18.6% in the placebo group (p < .001). 
By Week 4, patients in the 100 mg/day and the 200 mg/day ceno-
bamate groups were observed to have a significant reduction in 
median percentage seizure frequency versus the placebo group 
(100 mg, −45.5%; 200 mg, −50.0%; placebo, −16.7%; p < .001). At 
Week 5, all patients in the cenobamate groups (100 mg, 200 mg, 
and 300 mg/day) had a significant median percentage reduction in 
seizure frequency compared to patients receiving placebo (−41.3%, 
−52.0%, and −51.6%, respectively, vs. placebo −14.0%; p < .001). 
Finally, by Week 6 there was a significant median percentage reduc-
tion in seizure frequency between all cenobamate treatment groups 
and the placebo group (100 mg, −39.0%; 200 mg, −52.2%; 400 mg, 
−55.5%; placebo, −12.5%; p < .001).

3.3  |  Safety

3.3.1  |  Studies C013 and C017: Pooled double-
blind population

In the pooled double-blind population, TEAEs occurred in 67% of 
patients (n  =  296) taking cenobamate and in 54.6% (n  =  118) re-
ceiving placebo during the titration period (Table 1). Nervous sys-
tem disorders were cited as the most commonly occurring TEAEs 
in both the pooled cenobamate groups (46.2%; n = 204) and in the 
placebo group (28.2%; n  =  61). TEAEs occurring in ≥5% of all pa-
tients taking cenobamate included somnolence (21.3% vs. 6.5% pla-
cebo), dizziness (19.7% vs. 11.6% placebo), and headache (6.3% vs. 
7.9% placebo). Additionally, nystagmus, balance disorder, ataxia, and 
dysarthria were reported in 6.3%–8.1% of patients in the 400 mg/
day group (Table S2). The incidence of TEAEs increased in a dose-
dependent manner.

3.3.2  |  Study C021

During the titration period in study C021, 960 patients (71.6%) 
reported experiencing at least 1 TEAE (Table  2). Nervous sys-
tem disorders were the most commonly observed TEAEs and 
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occurred in 45.7% (n  =  612) of patients taking cenobamate. In 
those patients taking concomitant phenytoin or phenobarbital, 
central nervous system disorders were reported in 47.0% and 
48.6% of patients, respectively, and in 45.5% of patients taking 
other concomitant ASMs (Table S3). Somnolence was the most 
often reported TEAE and occurred in 22% (n  =  295) of all pa-
tients, in 16.9% of those taking cenobamate with phenytoin, in 
29.7% of those taking phenobarbital, and in 22.1% of patients on 
other concomitant ASMs.

3.4  |  Central nervous system treatment-emergent 
adverse events

3.4.1  |  Somnolence

During the double-blind titration period in studies C013 and C017, 
a greater percentage of study participants taking cenobamate 
reported first onset of somnolence beginning in Week 1 versus 
study participants taking placebo (Figure 3A). By the end of the 

F I G U R E  2  Median percentage reduction in seizure frequency during the titration phase in (A) study C013 and (B) study C017
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titration periods, the incidences of first onset of somnolence 
reported by the individuals randomized to receive cenobamate 
across both studies in all cenobamate treatment groups had de-
creased to ≤1.8%.

In study C021, first onset of somnolence was reported during 
the titration period as early as Week 1. By the end of the 12-week 
titration period, the incidence of first onset of somnolence was re-
ported by fewer than 1.4% of patients and remained beneath this 
threshold for the duration of the study.

3.4.2  |  Dizziness

During the double-blind titration period in studies C013 and C017, 
a greater percentage of study participants taking cenobamate re-
ported first onset of dizziness beginning in Week 1 (cenobamate dose 

50 mg/day) versus study participants taking placebo (Figure  3B). 
During the maintenance phase of the double-blind studies, the per-
centage of patients reporting first onset of dizziness in all cenoba-
mate groups after Week 8 was <1.0%.

During the titration period of study C021, first onset of dizzi-
ness peaked at Week 9 in patients receiving cenobamate. After ti-
tration, the incidence of first onset of dizziness remained low, with 
fewer than 1.4% of patients reporting first onset of dizziness after 
Week 12.

3.4.3  |  Fatigue

During the titration period of study C013, first onset of fatigue was 
highest among patients randomized to cenobamate during Week 1 
and Week 3 compared to study participants randomized to receive 

TA B L E  2  Resolution of treatment-emergent adverse events during the titration phase in the pooled DB period and study C021

Pooled DB Study C021

Occurred, n Resolved, n (%)
Median duration, 
days Occurred, n Resolved, n (%)

Median 
duration, days

Total 955 813 (85.0) 11.0 2797 2367 (84.6) 15.0

Dizziness 127 115 (90.6) 9 241 216 (89.6) 15.0

Somnolence 116 98 (84.5) 26.5 323 256 (79.3) 29.0

Fatigue 71 51 (71.8) 23.0 186 123 (66.1) 41.0

Abbreviations: DB, double blind; TEAE, treatment-emergent adverse event.

F I G U R E  3  Time to onset of treatment-emergent adverse events: somnolence (A), dizziness (B), fatigue (C), and headache (D). CNB, 
cenobamate. The 52 weeks presented along the x-axis include the pooled double-blind titration and maintenance phases as well as the open-
label extension period
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placebo for whom first onset of fatigue peaked during Week 1 
(Figure 3C).

During the titration period of study C017, first onset of fatigue 
was reported during Week 1 by patients in the cenobamate 100, 
200, and 400 mg/day groups (actual cenobamate dose 50 mg/day). 
During the maintenance phase of both double-blind studies, the per-
centage of patients reporting first onset of fatigue across all treat-
ment arms was low.

During the titration period of study C021, first onset of fatigue 
was highest in Week 1 for patients taking cenobamate (cenobamate 
dose 12.5 mg/day). By the end of the 12-week titration period, the 
incidence of first onset of fatigue was reported by <1.0% of patients 
and remained beneath this threshold for the rest of the study.

3.4.4  |  Headache

During the double-blind titration period in study C013, first onset of 
headache was higher at Week 1 for patients randomized to placebo 
(2.8%) versus patients randomized to cenobamate treatment (0%; 
cenobamate dose 50 mg/day) (Figure  3D). During the double-blind 
titration period in study C017, a greater percentage of study partici-
pants taking cenobamate reported first onset of headache beginning 
in Week 1 versus those taking placebo (cenobamate dose 50 mg/day).

During the maintenance phase of both double-blind studies, the 
percentage of patients randomized to cenobamate treatment who 
reported first onset of headache across all treatment arms was low 
compared with patients reporting first onset of headache in the pla-
cebo groups.

In study C021, first onset of headache was reported during Week 
1 of the titration period (1.2%; cenobamate dose 12.5 mg/day). The 
incidence of first onset of headache continued to fall after Week 1 
— by the end of the 12-week titration period, the incidence of first 
onset of headache was reported by fewer than 0.5% of patients and 
remained beneath this threshold for the rest of the study.

3.5  |  Categorization of treatment-emergent 
adverse event severity

Of the TEAEs reported during the studies, 31.4% of these were 
mild, 29.0% were moderate, and 6.6% were categorized as severe 
(placebo, 33.8%, 17.1%, and 3.7%, respectively) (Figure 4). Nervous 
system disorders were the most common TEAEs reported during the 
titration phase, and somnolence (Figure 4A), dizziness (Figure 4B), 
and fatigue (Figure 4C) were the most frequently observed events.

3.6  |  Treatment-emergent adverse events 
leading to study discontinuation and resolution of 
adverse events

3.6.1  |  Discontinuation during titration

Overall, 40 patients taking cenobamate (9.0%) in the pooled double-
blind population had at least 1 TEAE that started in the titration period 
and led to study drug discontinuation (Table 1). A clear dose–response 
pattern was observed: 4.6% of patients in the 100 mg/day group, 
10.0% in the 200 mg/day group, and 18.0% in the 400 mg/day group 
discontinued cenobamate treatment versus 0.9% in the placebo group. 
In the pooled double-blind period, nervous system disorders were 
the most common TEAEs leading to discontinuation during titration 
and occurred in 5.4% (n = 24) of patients. The top 4 TEAEs leading to 
study discontinuation observed in all patients taking cenobamate in 
the pooled double-blind period were ataxia (1.6%; n = 7), somnolence 
(1.1%; n = 5), dizziness (0.9%; n = 4), and nystagmus (0.9%; n = 4).

In study C021, 102 patients (7.6%) discontinued the study drug 
due to a TEAE that started during the titration period (Table 1). The 
most commonly reported TEAEs leading to discontinuation during 
the titration period were skin and subcutaneous tissue disorders 
(2.6% of patients; n = 35), including rash (0.6%; n = 8), pruritus (0.2%; 
n = 3), rash erythematous (0.2%; n = 3), and urticaria (0.2%; n = 3). 

F I G U R E  4  Severity of most common serious treatment-emergent adverse events in studies C013 and C017 (pooled double-blind Period) 
and study C021: (A) somnolence, (B) dizziness, and (C) fatigue. aTotal patients reporting somnolence in DB: 109/442 (24.7%); in C021: 
356/1340 (26.6%). bTotal patients reporting dizziness in DB: 103/442 (23.3%); in C021: 275/1340 (20.5%). cTotal patients reporting fatigue 
in DB: 71/442 (16.1%); in C021: 210/1340 (15.7%). AEs, adverse events; DB, double-blind period
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These TEAEs leading to study discontinuation during the titration 
period were not observed in any patients taking concomitant phe-
nytoin or phenobarbital.

3.6.2  |  Resolution of adverse events

The majority of TEAEs resolved on their own without need for treat-
ment. Of the 955 TEAEs that occurred during the titration period 
in the pooled double-blind period, 813 (85%) resolved (Table  2). 
Dizziness in the titration phase of the double-blind period was re-
solved in 90.6% (115/127) of instances. The median duration of diz-
ziness was 9.0 days among patients receiving cenobamate. Similarly, 
84.5% (98/116) of somnolence reported during the titration phase 
was resolved. The median duration of somnolence was 26.5 days. 
Among patients taking cenobamate who reported events of fatigue 
during titration in the pooled double-blind period, 71.8% (51/71) of 
these events resolved, and the median duration of resolved events 
was 23.0 days.

In study C021, 84.6% (2367/2797) of the TEAEs that occurred 
during the titration period resolved (Table 2). In cenobamate-treated 
patients, somnolence reported during the titration phase was re-
solved in 79.3% (256/323) of these events. The median duration of 
resolved events was 29.0 days. Events of dizziness reported during 
cenobamate titration were resolved in 89.6% (216/241) of instances, 
and the median duration of resolved events was 15.0 days. During 
the titration period, 66.1% (123/186) of reported fatigue events re-
solved, and the median duration of resolved events was 41.0 days.

4  |  DISCUSSION

A substantial proportion of people with epilepsy (estimated at up 
to ~40%) do not achieve seizure freedom despite treatment with 
more than 1 ASM, and many refractory patients may be adminis-
tered treatment regimens that include 2 to 4 concomitant ASMs.10,11 
Clinical trial results have demonstrated that adjunctive cenobamate 
significantly decreases seizure frequency in adults with uncon-
trolled focal onset seizures while providing an acceptable and well-
characterized safety profile. Post hoc analyses of studies C013 and 
C017 indicate that initial signs of efficacy begin to occur early in the 
titration period prior to reaching the recommended target dose. 
Sustained significant decreases in seizure frequency with cenoba-
mate versus placebo were observed throughout the 6-week titration 
period, with patients reporting clinically meaningful improvement 
early in the first 4 weeks of treatment, defined as a significant re-
duction in observed seizure frequency leading to a substantial im-
pact on patient quality of life. Of note, the data suggest that in some 
instances, doses lower than the previously recommended mainte-
nance dose may be sufficient in some patients and may offer poten-
tially improved tolerability (see following section). The slow titration 
recommended in the current labeling may help to identify early and 
possibly sustained low-dose responders.

In the 3 studies, treatment-emergent nervous system disorders 
manifested early in the titration phase (Week 1), but generally de-
creased over time such that ≤1% of patients in the pooled double-
blind period were reporting somnolence, dizziness, or fatigue by 
the start of the maintenance phase. The most commonly reported 
TEAEs that occurred in ≥5% of all patients receiving cenobamate 
were nervous system disorders, including somnolence, dizziness, and 
headache. The occurrence of TEAEs increased in a dose-dependent 
manner; however, the majority of TEAEs were self-limited and re-
solved without treatment.

Clinical data suggest that a slower titration schedule reduces the 
occurrence and severity of adverse effects for many commonly used 
ASMs.12–16 A slower titration schedule was used in the long-term 
safety study C021. Somnolence, dizziness, and fatigue were reported 
in a smaller percentage of patients receiving cenobamate during the ti-
tration phase of study C021 using the longer titration schedule versus 
those in the pooled double-blind studies with faster titration sched-
ules. This finding supports the “start low, go slow” titration protocol 
utilized in study C021 as an effective strategy to improve tolerability.

A protocol amendment to study C021 allowed for the post hoc 
collection of seizure data from patient diaries and clinic notes to as-
sess seizure outcomes. Analysis of high-quality seizure data from a 
subpopulation of 240 patients at 10 US study sites demonstrated 
that patients began to respond to cenobamate relatively early in 
the titration phase.9 During the first 4 weeks of titration, 48.1% of 
patients achieved responder rates of ≥50% corresponding to ceno-
bamate doses of 12.5–25 mg/day. Over 60% of patients achieved 
a ≥ 50% seizure reduction during Weeks 5 to 8 of the titration period 
with doses of 50–100 mg/day.

Regarding the comparison of initial efficacy observed between 
studies C013 and C017, a starting dose of 50 mg/day in study C017 
demonstrated significantly higher efficacy over placebo after one 
week and a significant effect was shown at Week 2 in both studies. 
We can only speculate about this difference, which might be partly 
explained by population size (there were fewer patients in study 
C013), and which may have resulted in a reduced chance of reveal-
ing statistically significant differences. In addition, baseline seizure 
frequency was higher in study C017 compared to study C013 (Table 
S1), which may have also impacted these results.

Indirect treatment comparisons have been made in the scien-
tific literature evaluating commonly used ASMs. The intention of 
this post hoc analysis was to analyze the efficacy and tolerability of 
cenobamate during the titration phase, and therefore, discussion of 
indirect treatment comparisons beyond the titration period based 
on this post hoc analysis may be open to discussion. However, in a 
recently published meta-analysis, it was concluded that cenobamate 
was associated with a higher responder rate and a better likelihood 
of providing seizure freedom compared to brivaracetam, eslicarbaze-
pine acetate, lacosamide, and perampanel.17 The superiority of ceno-
bamate for seizure reduction was reported in a recent review that 
showed that FDA-recommended maintenance doses nearly doubled 
the chances of ≥50% seizure reduction and found that the tolerability 
profile of cenobamate was consistent with other ASMs in its class.18
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Interactions occurring between concomitant ASMs with varying 
mechanisms of action may lead to tolerability issues that affect patient 
compliance. Cenobamate acts as a CYP2C19 inhibitor, significantly in-
creasing exposure to concomitant phenytoin or phenobarbital thera-
pies when used as adjunctive treatment.19,20 Additionally, interactions 
may occur with use of concomitant clobazam, as its active metabolite 
(N-desmethylclobazam) is also metabolized by CYP2C19.21,22 When 
clobazam is co-administered with another CYP2C19 inhibitor (like 
cenobamate), levels of this metabolite may increase twofold to six-
fold (based on the interaction between cannabidiol and clobazam and 
similar interactions), resulting in a greater number of TEAEs.23 Data 
from a subpopulation of 240 patients at 10 US study sites from study 
C021 showed that dizziness and somnolence were reported in some 
patients receiving lacosamide and cenobamate. These side effects 
could be due to a pharmacodynamic interaction at lower cenobamate 
dosages and a possible minimal pharmacokinetic CYP2C19 interac-
tion at 400 mg/day cenobamate. Dose levels of these concomitant 
ASMs may need to be reduced early in treatment.24

Limitations in the double-blind studies C013 and C017 include 
relatively short treatment duration, potential effects of concomitant 
ASMs, the use of self-reported seizure type and frequency, stringent 
eligibility criteria, and the allowance for changes to concomitant ASMs 
only during the open-label extension period.5–7 Limitations of the 
safety and pharmacokinetics study C021 included its open-label de-
sign, less stringent eligibility criteria, use of concomitant ASMs, and al-
lowance of changes to concomitant ASMs and/or cenobamate doses.

5  |  CONCLUSIONS

Significant reductions in seizure frequency occurred during ce-
nobamate titration in studies C013 and C017, with initial efficacy 
improvements observed as early as the first week of the titration 
phase, prior to reaching the target dose. First onset of the most 
commonly occurring TEAEs (somnolence, dizziness, headache, and 
fatigue) was reported as early as Week 1 of cenobamate titration in 
all 3 studies, with the exception of headache in study C013; how-
ever, TEAEs were usually self-limited in duration and mostly mild 
to moderate in severity. Adhering to the C021 titration strategy of 
initiating cenobamate at 12.5 mg and titrating up every two weeks 
and the option of lowering concomitant ASMs lead to improved tol-
erability as evidenced by fewer severe TEAEs reported during the 
titration period. This approach is a clinically meaningful strategy to 
reduce emergence of adverse events during cenobamate titration. 
Furthermore, this strategy may facilitate identification of low-dose 
responders who might not need high individual doses to achieve 
both satisfying efficacy and tolerability.
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